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JOHNSON COUNTY SOILS* 
By W. H. Stevenson and P . E. Brown, with the assistance of L. W. Forman, 

T. H. Benton and G. H. Ar tis. 

J OHNSON COUNTY is located in eastern central Io"·a in the third tier of 
counties west of the l\lississippi river and in the fourth tier north from th~ 

Missouri state line. It is partly in the 1lississippi loess soil area and partly in the 

Fig. 2-Location of Johnson county, Iowa. 

Iowan drift and the soils are therefore of 
loessial and glacial origin. 

The total area of J ohnson county is 390,400 
acres and 351,721 acres, or 90 percent, is in 
farm land.. The total number of farms is 
2,491 and the average size, 141 acres. The 
following figures taken from the I owa Year
book of Agriculture for 1921 show the utili
zation of the farm land of the county: 

Acreage in general farm crops ...................................... 200,096 
Acreage in pasture ................................................ 128,477 
Acreage in farm buildings, feed lots and pubic highways ............ 13,-414 
Acreage in waste land. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,460 
Acreage in crops not otherwise lis ted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419 

THE TYPE OF AGRICULTURE IN JOHNSON COUNTY 

The type of agriculture practiced in Johnson county is either livestock farming 
or a system of general farming. The feeding of hogs is the most important live
stock industry, but cattle feeding is also practised extensively and the dairy 
industry is of considerable importance. Some feeding of sheep is also practiced. 
The livestock industries are more extensively developed in the northern and 
i;yestern townships ,vhile general farming is more common in the southern to,v1t
ships, particularly the southeastern townships. So1ne trucking is practiced, 
but the industry is not extensively developed. The trucking areas are mainly 
in the northeastern corner of the county and, just south of I o,va City. Melons 
are the chief crop gro,vn. 

There is a considerable area of ,vaste land in the county, much of ,vhich might 
be reclaimed and made productive. General recommendations along this line 
cannot be given as the causes of infertility are so variable. In a later section 
of this report, however , attention will be called to the methods ,vhich may serve 
to r eclaim unproductive, waste areas of individual soil types. Advice regarding 
the methods most desirable in special cases will be given by the Soils Section of 
the I o,va Agricultural E xper iment Station upon request. 

THE F ARM CROPS GROWN IN JOHNSON COUNTY 

The general farm crops gro,vn in .Johnson county in the order of thei r im
portance are corn, hay, oats, potatoes, ,vbeat, alfalfa, rye and barley. The acre
age, yield and value of these crops in Johnson county are given in table I. 

• see Soil Survey Report of J ohn son County, Iowa, by W. E. Tharp of the U. S. Dept. 
nt Agriculture and G. H. Artis of the I owa Agricultural E xperimen t Station. 
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TABLE I. ACREAGE, YI ELD A:'-:D VALUE OF CROPS GRO"'N IN JOHNSON 
COUNTY, IOWA* 

(1; 0 
M_ "O >, 

rn rn o Cl :::, 
"' :n ,:'d c;! :::: ..., rn rn 

!)l) C) - 0. - ... --C) 
_, _, d :::: Cl.) = 0 d c; :;: QLJ c.!o 

Crop ... :::: o- :::, .c O c;! ..... ..... 0 :...-- > ... 
() Q)_,Eo rn _, 0 -;j .....> C) ... - v 
~ t ~:.... (.) ::, ...... E-, ::, ... > P-, c;! 

oOc;!.._. co O (1; .=, 0 <( 
_, '--' 

0. C 0 c.. .... 0 E-, 

Corn 100,000 2S.43 

I 
47.0 4,700,000 $0.30 $1,410,000 

Oats 49,000 13.93 29.0 1,421,000 0.23 326,S30 
"'inter wheat 1,950 0.55 20.0 39,000 0.90 35,100 
Spring wheat 370 0.10 14.0 5,180 0.87 4,506 
Barley 600 0.17 26.0 15,600 0. 42 6,552 
Rye S00 0.22 15.0 12,000 0.73 8,760 
Potatoes 966 I 0.27 66.0 63,756 1.40 89,258 
Tame hay I 45,200 12.85 1.4 63,280 9.08 574,5S2 
"'ild hay 950 0.27 1 . 15 1,092 7.47 8,157 
Alfalfa 260 0.07 2.75 715 12.92 

I 9,237 
Pasture 128,477 36.52 . . . . ........ . . . . . . ........ 

•Iowa Yearbook of Agriculture 1921. 

Corn is the most impor tant crop in the county both in acreage and Yalue. 
Over one-quarter of the total farm land of the county is devoted to thi. crop. 
Average yields of -:l:7 bushels per acre are secured, as reported in 1921. :\Iueh of 
the corn produced is used for feed on the farms. In the northern and "·estern 
tO\\"llships, probably le s than 10 percent is sold. In the southeastern to"·nships 
rnore of the crop i sold at the local eleYators and shipped out of the county. 

ome corn is used for silage and in 1921 there "·ere 413 silos in the county. 
Hay is the second crop in Yalue in the county, and the third, in acreage. It 

occupies a slightly smaller acreage than oats but has a higher Yalue. Tanre hay. 
consisting mainly of cloYer and timothy, is the chief hay crop. Only a very 
small area is in ,Yild hay. AYerage yields of tame hay amount to 1.4 tons per 
acre. ome clover is grown alone and some timothy is also grov,n alone. Clover 
sPrd is produced on son1e farms and occasionally timothy . eetl is produced. 

Oats rank third in value and are grown on practically all farms. AYerage 
yields of 29 bushels per acre are reported. As "·as noted in the case of corn, 
there is only a SJ?lall sale of oats in the northern and "·estern to,vnships, but in 
the southeastern part of the county a much larger portion of the crop produced 
is . old and shipped out of the county. The oat crop i usually "disced in" on 
corn ground. The stra"· is not burned and few far1ners make a regular prac
tice of selli:qg it. ) Iost of the straw produced is used for feed or bedding and 
returned to the lancl with the manure. 

Wheat " ·a formerly gro"·n on a rather extensive area but the acreage in this 
erop has steadily declined and it is now gro"·n to only a sn1all extent in the 
rounty. \\Tinter ,,heat is produced to a larger extent than spring "·heat, yields 
of the former an1ounting to 20 bu. heL per acre and of the latter to 14 bushels. 
The total Yalne of the ,,heat crop is not large and practically all of the "·heat 
produced is sold. 

P otator~ are gro,vn quite extensively, "·ith aYerage yieldc; of 66 bushels per 
acr e. The 111ajor portion of the crop ic; f.;Olcl on the local n1arkets or utilized for 
ho1ne consumption. 

A.l fal fa is being gro,,n on an increa. ing acrea1?e and Yery satisfactory yiel<ls 
1r e u-.;na lly -.;ecnre<l. A vt-rage yields reported in 1021 amountP<l to 2. 75 tons pPr 
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acre. This crop "·ill undoubted!~· become more important in J ohnson county 
as more is learned regarc.~ing the methods of preparing the soil and handling the 
cr op. Liming is nece sary in most cases and inoculation should be practiced and 
"·hen the seed bed is "·ell prepared and good seed is used, large crop yields 
should be secur ed. 

Barley i~ a minor crop in the county, yielding 26 bushels per acre on the 
aYerage. Rye is gro,-vn on a small area with aYerage yields of 15 bushels per 
acre. Buckwheat and sor ghum are other crops of minor importance. Some 
s,Yeet corn is gro"'ll and truck crops, particularly melons, are raised in the 
northeastern corner of the county and south of Io,Ya City. Fruit grO'~ring i") 
practiced on a small cale, chiefly to supply the hon1e demand, and i not of 
co1nmercial importance. 

THE EXTE~T OF JOHNSON COUNTY S LIVESTOCK INDUSTRY 

The extent to " ·hich the liYestock industry i. deYeloped in the coun ty i. indi
cated in the follo,,ing figures taken from the I o,Ya \ ~ ear book of AgTiculture for 
1921 : 

Horses, all ages . ............. • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,298 
Mules, all ages. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,330 
Swine, on farms July 1, 1921 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144,690 
Swine, on farms J an. 1, 192? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109,792 
Cattle, CO\\'S and heifers kept for milk . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,131 
Cattle, other ,cattle not kept fo r milk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,156 
Cattle, all ages . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43,287 
Sheep, all ages on farms J an. 1, 1922.. .... . . . . . . . . . . . . . . . . . . . . . . . 7,780 
Sheep, shipped in for feeding, 1921 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 
Sheep, total pounds of wool clipped. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.208 
Poultry, total number on farms Jan. 1, 1922 ......... ........ ...... 346,383 
Poultr y, number dozen eggs r eceived, 1921 ........................ 1,354,925 

The ale of fattened hogs proYides the largest source of income on 1uost of 
the far111s and s,Yine feeding is the most exten~iYely deYeloped li"Vestock indu try 
in the county. Cattle raising and feeding is practiced to a considerablr extent 
and sheep feeding is also practiced, but not so commonl~·-

Dairying is becoming a more important industry, especially in the Yicinity of 
Io\\·a Citv. The H olstein is the fayorite breed in this section. rrhere are also . . 

H ereford, Shorthorn and Angus herds in other parts of the count~·. The dairy 
products are dispo ed of mainly at the local creamerif's or in Iowa City. 

The poultry industry is deYeloping and poultry products are graduall)· com
ing to be considered of more importance as sources of farm income. l\Iore atten
tion is being given to poultry on the farms and they are being handled 111or (' 
profitably. The poultry products are mainly disposed of 011 the local markets. 

The price of land in Johnson county varies considerably, depending upon the 
location ,vith reference to to,,ns, railroads and marketing facilities in general 
and also upon the topography, soil conditions and improyements on the far1ns. 
The range in land Yalues is from $50 up to $250 or $300 per acre, and eYen 
higher in exceptional cases. The better upland farms aYerage about $200 to 
$250 per acre. 

THE SOIL FERTILITY SITUATION IN JOHNSON COUNTY 

Crop yields are in general, fairly sa tisfactory in Johnson county, but they 
111ay be increased b-v better n1ethods of soil treatment and farm inco111es n1ay be • • • 
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made correspondingly greater. Some areas are in need of drainage and in such 
case'> tiling is the fir t treatment required if large crops are to bl' ·eeure<l. 

All of the c;oils in the county art> aci<l in r eaction and iu need of lime and if 

the large t possible crop">, espeeially of legurnes, are to be grown liming must be 
practic<'d. ::\f ueh farm experienee and n1any experiment ha Ye sbow·n very de
finite profits fro1n the applieation of lime in necessary amounts, to acid soils. 
All th<· "oils ..,honld bP tl'stcd for aeidity and lin1e hould be applied in amounts 
sho\\' ll to be nee<· sary according to the tt•sts. 

The> llPL'd for organic ,natter and nitrogen is not pronounce<l in the case of all 
thP soils. In faet sonH' of thP types sern1 to be fairly \\'ell ~upplied "·ith these 
constituents. In St'YPral ea-.;es. ho\\·ever, thE' soils are not properly upplied and 
fertilizing matl'rial!-. suppl) ing organic n1atter are very necessary. The appli

c·ation of farn1 1nannre is of particularly large> value on the soils needing or
ganic matter. but the rieher, blacker soils also respond profitably to the use of 
manure. It i-.; the rnost Yalnabl1• fl'rtilize>r that can be> nsed in the county and 
should he t'on..;idPr<>d thP ha..;ie ..;oil tr<'atm1•11t on all livesto ·k farms. Experiments 

and farn1 expc•rience de1nonstrate the i1nportance of the use of manure. Where 
farrn 1nanure is not availablf' for use in ..;nfficient amounts. legn1ninous green 

manures n1ay be> c1nplor1'1l to supply the nece sary organic matter and nitrogen. 
Crop rE>si<ln<'s should ah, ays he earefully utilized to aid in keeping up the sup
ply of these constituents. 

The soil:- of the c·ounty are quite generally lo"· in phosphorus and phosphoru.., 
fertilizers ,vill eertainl) be needed in the future if they do not prove of Yalue at 
the present tin1<>. Thl'rc> is l'Yidenc>e, ho"·ever, that a pbosphorns <'arrier may be 
profitably employed in many cases no"'· The supply of available' phosphorn-.; in 
the soils is evidently insnf fit·iPnt in 1nany cases for the he,t erop gro\\ th. ..\<"id 

phosphate or rock phosphate 1nay be used to supply phosphorus and far1nefi-; 
are nrgerl to test the Yalue of these t,vo· materials on a srnall sea le on their farn1s 

and thus determine for their o"·n conditions the need of phosphorus and w·hich 
fertilizer shonld be employed. The experiments v,hich are under w·ay on thl' 
main soil t)-·pes occnrring in the county do not yet sho,v "·hether the acid phos
phat<' or the roc>k \\ ill prOYt' the 1nost profitabi<'. Th•., do, ho\\ t'' er. indit'at · that 
phosphorus is the lin1iting factor in crop gro,vth in many instances a11<l that one 
or the oth(•l' phosphate> 1nay bring- ahont 1h•finih• increasE>-.; in erop )-ields 

Erosion oc<·urs to son1e c.xt<'nt in the t'Onnty and se,eral of th<.' soil type are 
i:.eriously "ashc><l and gullied. ('ar<' should be takt'n to prPv1•nt and t'ontrol ero
sion a11<l to fill gnlliC'", if m11t·h farm land is to bl' kl'pt fro1n a st>rious reduction 
in <'rop proclneing po,Yt•r. Fro1n a1nong thC' sngg-estion-.; giYt•n later in this re
port son1c mPtho1l ma) hC' <'hOsl'n " ·hirh "ill protect th<' soil from ,vashing and 
which ,rill reclai1n seriously eroded areas . • 

TI-IE GEOLOGY OF JOHNSON COUNTY 

The b<'d ro<.'k underlying- tht> soils of ,Johnson <'Ollllt)- is so dl'l'ply buril'd under 
the dC'posits of glacial drift an<l lo<'ss that it has no effeet on the soil for1nations. 
Henc><> tbe geological histor) of the eounty n l't'd be considered only vl'r) briefl)·. 

,\t h•a<st twice clnring- the glaeial agE', grC'at s l1<•ets of i<•e s"·ept do"·n fro n the 
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north and covered the county in whole or in part. The earliest glacier, kno,vn 
as the Kansan, extended over the entire surface of the county, and, upon its 
retreat, left behind a thick deposit of debris or glacial till. 'fhis Kansas drift 
material consists of a blue clay containing nu1nerous boulders of varying size. 
Thru ,-veathering-, the material has been oxidized to a reddish-bro,vn color, to 
varying depths, bclo,,~ which there is a layer of a yello,vish boulder clay merg
ing into the 1u1changecl blue clay of the original drift. 

Practically all of the K ansan till, except in the r iver valleys, is covered by 
the later deposits of dr ift or loess, but erosion has occurred extensively in some 
areas and there has been such a large removal of the surface soil that there are 
two soil types in the county which are derived mainly from the I(ansan drift 
material. These soils are the Shelby loam and the Shelby silt loam, both minor 
soil types in the county. There arc other areas ,vhere the loessial covering has 
been removed partially and the drift appears in the 3-foot soil section, but these 
are of local occurrence, and so small in extent that they are included ,vith the 
loessial types. 

The Iowan glacier entered the county from the north in three areas. The 
first covers Big Gro-ve and, Cedar townships and is called the Solon plain. Tbf' 
second extends into the county from the northwestern corner, in a southeasterly 
direction, passing the town of Nor th Liberty. This is called the North Liberty 
plain. .1.\. third area, sn1aller in extent, is found in the north central part, in
rlucling the to"·n of Shueyville. Th<' Io" an drift n1aterial is g-enerally a light 
:vello"' silty clay to sandy clay, containing some boulders and gravel. The de• 
posit is quite Yariable in depth but it is relatively thin compared ,vitb the under
lying Kansan drift. 

The soils of the Carrington series arc derived from this Io,van drift deposit, 
t"·o types being mapped, the Carrington silt loam, ,vhich is quite extensive in 
area, and the fine sandy loam, which is of minor oecurrence. 

The upland soils of the county are mainly derived from the loessial depo;:;it 
"hieh ,ras n1ade at some previous geological time• \\'hen climatic conditions were 
Yery diffE>rent than at present. 1\1ost of the Kansan till was coYered by the loess 
and n111ch of the Io,van drift like,vise has a lol'ssial covering. Over 70 percent 
of the soils of the county are loessial in origin and in addition the terraces and 
bottomland soils are made up mostly of loessial material. Only 8.9 percent of 
the soils are derived from the I(ansan and Io,van drift deposits. Along both 
sides of the To"·a and C'edar riYcrs the loessial <lrposits are 10 to 15 feet in 
depth, generally passing belo,v that point into a yellow·ish sand w·hich in turn 
rests upon the drift clay. I n 111any eases the loess rc'sts directly on the glacial 
clay and the sand is absent. On the srnoother ar<>as of the Clinton silt loam 
and in the Tama silt loam areas ,vfst of the Io,va river, the loess is f onr or fiv~ 
feet in depth on the slopes to 10 feet derp on the tops ot dat areas. In the 
sonth\\'estrrn part of rhe ronnty the lors~ is shallo,ver than that in the western 
and northern parts, and thE> reddish-brown K ansas till often shows in the 
road cuts. 

The deeper loess is a pale-)·c>llo"· or buff colored deposit, fine grained, silty 
an.1 porous. I t contains no pebbles or boulders. I t possesses the property of 
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standing in straight cuts, but is subject to some ero ion, particularly on steep 
hillsides. The loess in the south\",estern part of the county, often show·s mott
ling at the lO\\'er depths, O'Wing to poorer aeration. In other parts of the county 
in the deeper loess, mottling rarely occurs. 

The Clinton, Tama, l\1uscatine, Knox and Scott soils on the uplands are de
rived from the loess, tpe types of the first three series being the most important 
types in the county. The Knox and Scott soils are very minor in area. The 
Clinton silt loam has been developed under forested conditions, 'Where there has 
been a small accumulation of organic matter. The Tama silt loam has been 
f0rrned on the prairies and organic matter ha~ accumulated so that the soil is 
dark in color. The ::\Iuscatine silt loam occurs "·here the drainage conditions 
have been poor on the prairies and there has been a larger accumulation of plant 
r emains and less decomposition. 

Terraces or second botto1ns are found on a considerable area in the county, 
occurring along most of the streams. The greater part of these old "ater-laid 
deposits is made up of silts and silty clays, but in many areas they are quite 
sandy. Lo\\' mounds of sandy soils occur on the south and east sides of the pres
ent flood plains and they often have the appearance of dunes. The higher ter
races are classified in the \\.,. aukesha, J ackson and Buckner series, ,,..hjle the 
lower, more recent terraces are included in the Bremer and Chariton series. 
The latter types sho"· le s oxidation in the subsoil and are characterized by 
mottlings and heavy textures. 

The bottomlands in the county are developed in narrow areas along the various 
streams, the total area a1nounting· to 10.1 percent of the total area of the county. 
The soils are classified in the \\.,. abash, Cass and Sarpy series. The former have 
heavy subsoils "·bile the t\\'O latter have sandy subsoils. All the bottom soil" 
are subject to overflo"· and hence are modified in general characteristics by de
posits left from the overflo"·· ,Y.icle Yariations often occur in surfa1:e soil con 
ditions among the bottomland types. 

PHYSIOGRAPHY AND DRAINAGE 

The original ·urface of Johnson county "·as a broad smooth plain, slopin!! 
gently to,,ard the southeast. The deposits of drift and loess \Yere laid clo"·n 
upon this plain and the topographic features of the county at present are the 
result of the erosion occurring in these deposits. 

The three areas of Io"·an drift soils ,,hich haYe been described are in geueral 
comparatively smooth to gently rolliD:g. They are bordered by lo,, ridges. In 
the north,"estern part of :\Iadison township the Torth Liberty plain is broken 
by a group of sand hills or ridges, often 50 feet aboYe the drift plain, coYering 
seYeral square miles in area. ~orth of the bottoms along the Io"·a river ,,·hich 
cuts thru the North Liberty drift plain, the loess hills rise abruptly fro1n the 
river and the topography is rough for t"o to three n1iles until the I o"·an drif1 
upland is reached. 

South of Io,,a City, thrnont the entire southern part of the count~·, the topo
graphy is characteristic of the Kansan drift areas. The uplands are rolling as 
they approach the streams but the areas in bet,,een the streams are generally 
gently undulating- to alinost flat. The slopes to Clear cre&k and Old i\Ian creek 
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are not so abrupt as in the loess areas north of Io,va City. /The greater part 
of the upland in Sharon and the " 'estern part of Washington to,vnsbips is nearly 
level in topography. East of the Io"'a river in the area south of Io,va City, 
the uplands are smoother than is the case west of the river. There is a gentle 
roll near the streams, but the uplands are mainly level _to flat. 

The loess hills along the Iowa riYer and ,vest of the Cedar river, along Clear 
creek and other streams in the county, are probably the most striking in topo
graphic features. These bills rise 40 to 90 feet above the plain level, and much 
erosion has occurred in them so that the surface is a succession of hills and 

l<'ig. 3- :\fap of natural drainage system of Johnson county. 
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ravines. The hills are sharply defined and the ravines are abrupt and ::;tcep 
sided. They follow the course of the Io,va river from the point "·here it enters 
the county, extending as far as Io"·a City, and they occur in les pronounced 
hills and ravines along other streams. Originally these hills "'ere forested but 
the smoother areas have been cleared and bronght under cultivation. Extensive 
"'ooded areas remain north of Io,va City and small forests occur on eroded 
slopes where cultivation is difficult and. undesirable because of the serious ero
sion 'tvhich is apt to occur. 

The drainage of the county is brought about by the Cedar and the Io,va 
rivers with their tributaries. The Cedar river is the larger stream, but it drains 
only about 30 square miles in the northeastern corner of the county and has 
re,v tributaries. 

The I o,va river "·ith its tributaris brings about the drainage of most of the 
county. It <·nters the county about six miles south of the northwestern corner, 
flo,vs almost east as far as Curtis and then turns south and, flows in that gen
eral direction, with many curves, to the southern boundary of the county. In 
l\fonroe and Jefferson townships, the valley of the river is about three mile3 
wide. This valley narro,vs near Curtis to a gorge about one-fourth of a mile in 
width. , , ery small areas of bottomland adjoin the river along its course from 
Curtis south to Iowa City, but belo,v the city the valley again ,,;-idens to two 
or three miles. This bottomland is largely 1nade up of lo,v timbered lands, cut 
by abandoned channels of the river, ,vhich changes its course frequently. The 
terraces along the river average 10 to 20 feet above the flood plains. 

The chief tributaries of the Iowa river are Knapp creek, Lingle creek, Turkey 
creek, Silber cr eek, Rapid creek, Pardieu creek, Clear creek, Buffalo creek, Deer 
creek, Ralstop creek, Old l\fan creek, rorth Brauch creek, Deep creek, Dirty 
Face creel-:-, Picaytme creek and Snyder creek. 

Old i\Ian creek and Clear creek a.re the largest branches of the river and drain 
the area to the east. For the fjrst seven or ejgbt miles of its course in the 
county, Old :\Ian creek has a valley about a mile wide. A fringe of timber bor
ders the channel and, the hills to the south are quite generally wooded. East of 
the junction of this creek with North Branch, the valley is narrower and consists 
of ,,·ooded pasture land. Clear creek valley is rather narro,v and west of Tiffin 
it is more or less timbered. 

The drainage system of the county is quite adequate as is indicated on the 
drainage map, but there are some areas where tiling would be of value. 
The :\Iuscatine silt loam in the loessial upland is frequently poorly 
drained and the Bremer and Chariton soils on the terraces are usually in need 
of tiling. l\fany of the botton1lands are too wet but they are usually in need not 
only of drainage but of protection from oYerflo,,. There n1ay be some small 
areas in other soil types "·here the soils are not drained with sufficient rapidity 
and in such cases tiling would be very desirable. In general, ho"·ever, it may be 
said that the soils of the county are fairly ,vell drained and onlv in local areas . . . 
is tiling necessary. 
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I 
THE SOILS OF JOHNSON COUNTY 

'fhe soils of Johnson county are grouped into four classes according to thei1 
origin and location. These are drift soils, loess soils, ter!'ace soils and s,vamp 
and bottomland soils. Drift soils are f ormcd from the materials carried by 

' 
glaciers and left behind on the surface 0£ the land ,vhen the glacier retreated. 
They are extremely Yariable in composition and contain numerous pebbles and 
boulders. 

Loess soils are fine dust-like deposits made by the " 'ind at some time ,vhen 
climatic conditions were quite different than at present. Terrace soils are old 
botton1lands which have been raised above overflow by a deepening of the river 
channel or by a decrease in the volume of the streams which deposited them. 
S"·amp and bottomland soils are those occurring in low, poorly drained areas, 
along streams, and subject to more or less frequent overflow. The extent and 
occurrence of these groups of soils in Johnson county are sho,,'ll in table II. 

The drift soils cover only a small proportion of the county, 8.9 percent of the 
total area. The loess soils are the 111ost extensive, covering nearly three-fourths of 
the total area, 71.9 percent. Terrace types occupy a similar total area to the 
drift soils and the swamp and bottomland soils are slightly greater in total area, 
covering 10.1 percent of the county. 

There are 24 individual soil types in the county and these with the colluvial 
phase of the Wabash silt loam and the areas of meadow, muck and riverwash 
make a total of 28 separate soil areas. There are four drift types, five loess 
~oils, 11 terrace types and eight areas of s,Yamp and bottomland. The areas 
of the various soil types in the county are shown in table III. 

The Clinton silt loam is the most extensive soil type in the county, as well a::; 
the largest loess soil, covering 45.9 percent of the total area. The Tama silt 
loa1n i1::> the second largest loess type and the second type in the county, coYering 
1 .9 percent of the total area. The Carrington silt loam is the third type in the 
county in area and the most extensive drift soil covering 7.4 percent of the 
count~·. The Wabash silt loam with the colluvial phase is the next type in total 
area and the largest bottomland soil, covering 5.6 percent of the county. The 
:\Iuscatine silt loam stands next in area, covering 5.5 percent of the total area 
of the county. The remainder of the types are all minor in area, the Cass 
silt loa1n covering 2.4 percent, the Waukesha silt loam, the largest terrace type, 
2.3 percent, the Wabash silty clay loam, 1.6 percent, the Bremer silt loam, 1.9 
percent, the Knox sand and the Bremer silty clay loam, each 1.5 percent, the 
Buckner loamy sand 1.1 percent of the area of the county and the other types 
all less than one percent. 

There are distinct relations evident between these various soil types and the 
topographic features of the county. The Carrington silt loam is undulating to 

TABLE IL AREAS OF DIFFERENT GROUPS OF SOILS IN JOHNSON' COUNTY 

Soil Group 
Drift soils ....................... . • • • • • • · · · · • · 
Loess soils ............................ ... • • • .. 
Terrace soils ................... ........ • • • • • • • 
Swamp and bottomland soils .................. . 

Total .............................. 1 

Acres 
34,816 

281,152 
34.944 
39,488 

Percent of total 
area of county 

8.9 
71.9 
9.1 

10.1 
390,400 ---:---------
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TABLE III. AREAS OF DIFFERENT SOIL TYPES IN JOH:--:SON COUNTY, 10\VA 

Soil Percent of total 
N I Soil type Acres I , o. a rea of county 

-------------,D=--R=IF:::-T---:Sc-:0:-::I=L-=-s-------....,!_.=...:=-.;::..:....::.:.-=..:.:..:.::_ 

83 
4 

79 
93 

Carrington silt loam ....................... . 
Carrington fine sandy loam ................ . 
Shelby loam .............................. . 
Shelby silt loam ... ........... ........... . 

LOESS SOILS 

28,864 
2,816 
1,920 
1,216 

80 Clinton silt loam ......................... . 179,456 
73,984 
21,568 

5,696 
448 

120 Tama silt loam ............. . ............. . 
30 Muscatine silt loam ................... . ... . 

158 ' Knox sand ............................... . 
154 Scott s ilt loam ........................... . 
. 

75 
88 
43 I 

159 
81 
60 

127 
12 
36 

105 
45 

26 
26a 

106 
48 

160 

T•ERRACE SOILS 
\Vaukesha silt loam . . . . . . . . . . . . . . . . . . . . . . . . 9,024 
Bremer silt loam . . . . . . . . . . . . . . . . . . . . . . . . . . 7,232 
Bremer silty clay loam. . . . . . . . . . . . . . . . . . . . . 5,824 
Buckner loamy sand . . . . . . . . . . . . . . . . . . . . . . . 4,352 
Jackson silt loam............ .. ............ 2,944 
\Vaukesha loam . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,688 
\Vaukesha sandy loam . . . . . . . . . . . . . . . . . . . . . 1,024 
Bremer loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 960 
Buckner silt loam . . . . . . . . . . . . . . . . . . . . . . . . . . 448 
Chariton silt loam . . . . . . . . . . . . . . . . . . . . . . . . . 384 
Buckner floe sandy loam. . . . . . . . . . . . . . . . . . . . . 64 

S"' A:\1P AND BOTT0~1LAND SOILS 
"'abash silt loam . . . . . . . . . . . . . . . . . . . . . . . . . . 20,288 
"'abash silt loam (colluvial phase)......... 1.664 
Cass sit t loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,344 
'''abash silty clay loam. . . . . . . . . . . . . . . . . . . . . 6,336 
Sarpy sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76S 
1\leadow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448 
Muck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384 

7.4 
0.7 
0.5 
0.3 

45 .9 
18.9 
5.5 
1.5 
0. 1 

2.3 
1.9 
1 .5 
1.1 
0.8 
0.7 
0.3 
0.2 
0. 1 
0.1 
0. 1 

5.6 

2.4 
1.6 
0.2 
0.1 
0.1 
0.1 

20 
21a I 
53 Riverwasb ............................... · I 256 

-'-----,--,-,--,----',-------
Total ............................. · 1 390,400 I 

slightly rolling an<l the Tama silt loan1 is very si1nilar in topography. ThC' l'ar
rington fine san<ly loam is more sharply rolling. The Shelby soils are rolling to 
hilly or even steep. The Clinton silt loarn Yaries from gently rolling in the 1na
jority of the areas to rough eroded slopes in some cases. The 1\In:-.catine silt 
loan1 is level to flat or depressed in topography. The I(nox sand is rolling tu 

knobby, occuring in n1ot111ds and ridges. rrhe Scott silt loam is flat to de
pressed in topography. The terrace types are all more or less level in surf ace 
characteristics al tho some of the ol<ler terraces like the Wa nkesha and, Jackson 
hav<' bePn modified by rrosion and shO\\' a gently rolling topo~raphy. The bot
tom]an(l soils are all l<>Yel in topography and subject to overflow. 

THE FERTILITY IN JOHNSON COUNTY SOILS 

Sa1nplPs "<'rt• tak C'n for analyses from the 1nost in1portant soil t~·pes in tl11' 

county. Thr Carrington fine sanely loa1n, the Shelby silt loan1, the ,Yaukcsha 
sandy loa111, thP Buc·kner silt loam, the Buekner finl' sanely loan1, the Sarpy 
sand and thr arc•as of 1neaclo,Y, 1nnck and river,,·ash " 'ere not sampled, o,Ying to 
thPir small extent and relative unimportance. The more cxtensivC' types "·ere 
san1plecl in triplicate and one> sample ,vas taken fron1 eaeh of the n1inor types. 

The san1ples "·ere all taken with the utmost care that the)' should be rntir el~· 
rrprc•scntativC' of th C' par ticular types and that all variations cln<> to pPeuliar lol'al 
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conditions or pr evious soil treatments should b13 eliminated. Samples ,vere taken 
at three depths, 0-6 2/ 3", 6 2/ 3" to 20'', and 20" to 40", representing the surface 
soil, the subsurface soil and the subsoil, respectively. 

Analyses v.'ere run for total phosphorus, total nitrogen, total organic carbon, 
inorganic carbon and limestone requirement. The official methods "'ere fol
lov.·ec1 in the phosphorus, nitrogen and carbon determinations and the Truog 
qualitative test " 'as used to determine the limestone requirement. The figures 
giYen 1n the tables are the averages of duplicate determinations on all supplies 
of each type and they r epresent, therefore, the results fron1 four or t,Yelve dc
te1mina tions. 

THE SURFACE SOILS 

The results of the analyses of the surface soils are given in table I,7
• They 

are calculated on the basis of 2,000,000 pounds of surface soil per acre. 
'I'he phosphorus content of the various soil types in the county is quit~ 

variable, ranging from 471 pounds in the Knox sand to 1,610 pounds in the 
W abash silt loam. There is no evidence of any relationship between the phos
phorus content and the various soil groups, except that the average of the bot
tomland soils is higher than the average of the upland types ,vhich might be 
expected as there has been less utilization of all plant food in bottomland soils 
and little crop growth. There are more striking variations ,vithin the various 
groups, among the individual soil tyes. Certain definite relations appear be
tween the soil series and the phosphorus supply. The Shelby soils are lo"'er 
than the Carrington types, the Clinton silt loam is lov.·er than the Tama or the 

Soil 
No. 

83 
79 

80 
120 

30 
158 
154 

75 
88 
43 

159 
81 
60 
12 

105 

26 
26a 

106 
48 . 

TABLE IV. PLANT FOOD IN JOHNSON COUNTY, IOWA, SOILS 
Pounds per acre of two million pounds of surface soil (0-6 2/ 3") 

Soil type 

·-
DRIFT SOI LS 

Carrington silt loam ...... · 1 1,08'2 I 4,380 54,509 0 
Shelby loam .............. 714 1,620 20,256 0 

LOESS SOILS 
Clinton silt loam . . . . . . .... 1,206 3,180 42,056 0 
Tama silt loam . . . . . ..... . 1,495 3,400 40,131 0 
Muscatine s ilt loam ........ 1,333 4,090 57,603 0 
Knox sand . . . . . . . . . . . . . . . . 471 840 12,012 0 
S<:ott silt loam ........... -I 754 2,180 25,935 0 

TERRACE SOILS 
Waukesha silt loam ........ 1,131 1,260 40,950 0 
Bremer silt loam ...... .... 1,455 3,760 47,010 0 
Bremer silty clay loam ..... 1,489 5,640 72,072 0 
Buckner loamy sand . . .... 592 840 13,104 0 
Jackson silt loam . . . . ..... 903 2,640 31,941 0 
Waukesha loam . . . . . . . . .. 943 2,300 27,027 0 
Bremer loam . . . . . . . . . . . . . 1,400 4,040 51,051 0 
Chariton silt loam ......... 1,091 3,140 34,398 0 

SW Al\1P AND BOTTOMLAND SOILS 
Wabash silt loam ......... · / 1,610 I 3,660 I 

39,585 0 
Wabash silt loam (colluvial 

phase) . . . . . . . . . . . . . . . . 1,347 3,820 49,959 0 
Cass silt loam ... ... ....... 1,306 3,030 37,538 0 
Wabash silty clay loam .... 1,105 3,300 43,680 0 

• 

..., 
Cl) A 
A <l> .s s 
rn Cl) 
Cl) 1-, s·; 
·- C' ~ Cl) .... 

6,000 
3,000 

4,000 
6,000 
6,000 
2,000 
6,000 

5,000 
5,000 
2,500 
6,000 
5,000 
4,000 
4,000 
5,000 

6,000 

8,000 
4,500 
8,000 
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~Iusl'atine and the ::-ieott !Silt loa1n is very n1uch lowL•r than th1• othtr -,ilt loams 
in the loes.., group. The Br1•111er types are the b1"st <,Upplic1l of the terrae1• soils, 
th<> ,,~auke..,ba soils are higher than the I3ul'knPr typPs and the Jackson and 
Chariton soils are slightly Jo,Ycr than the '"'ank(•sha soils. The "\"\Tabash soils 
are better snppliecl than the ( 'ass t~ pes on the botto,ns but the <lifferenees ar~ 
not great. .A .. 11 these comparisons reflect to a certain extent the characteristics 
of eolor, topography or subsoil conditions "·hich serve to distinguish the various 
soil series. The relation,hip bet,reen the Shelby and Carrington soils is brought 
about hy the fact that the Shelby types are lighter in color and rougher, mor~ 
hilly in topography. The ~Inscatine soils are level in topography and blacke1 
in t·olor than the Clinton types and hence are hight>r in phosphorus. The Taina 
soils like"·isP are dark1 r than the Clinton ancl gently rolling in topography "'bile 
the Clinton types are mainly strongly rolling to rough and hence there is mor~ 
phosphorus in tht> Tania typrs. l-,imilar comparisons might be noted in the 
terra1•e t~ p1•s but it is <•Yident from the above discussion that the characteristics 
,vhieh '-erYP to distinguish soil series indicate roughly the phosphorus supply. 

ThL• relationship among types is also of importance, altho it is not possible to 
makt> nu111y comparisons in this county o"·ing to the fact that there are not 111auy 
typ1 s 1nappcd in the sa,ne srries. The Bre>mcr silty clay loam is higher than 
the silt loa,n and the latter is higher than the loam. The Waukesha silt loa1n i-.. 
higbPr than the loa1n. The \\'abash silty elay loam, ho"·ever, is lo"·er than the 
silt loam. Bottomland types are not satisfactory for comparison o"·ing to the 
variations whirh orcur in sneh i-oils. In general, soils of finer texture are 
higher in phosphorus than those coarser in texture. Silty clay loams rnn higher 
than silt loams an<l th<' !Sa1Hl~ t) pes run lo"·er than the loams. The Knox sand in 
this county gives an in1lication of ho"· lo,v sandy types may go in plant food 
constituents. 

Consi,h•ring the analyses of all the soils, it is evident that the phosphorus sup
pl~· in the soils of Johnson county is not high and in many instances this ele
mt-nt nHl) hr th<· li1niting factor in crop gro,,·th. Even "·here there is a t•onc:;id
eral,le supply of total phosphorus there is no assurance of a production of avail
able phosphorus rapidly t>nongh to keep crops supplied. ,rhcrc the total con
tent is as lo,Y as is thP. ca-;e in man~· of the soils in this county, there is aliuost 
cc•rtain to bc> ins11ffic>ie11t a, ailal..Jlc phosphorus produced. Phosphorus ft>rtili 
ZPrs 1na~· he of Yaluc on nu1ny of the soils iu this rounty at the JH'est1 nt ti1Ul'. t,i 
jntlgf' fron1 th<' analytiral clata and the P.Xperi1uental results ohtaint>d i11 th~ 
gn•('nhonsP ,Yhil1· the fiPld tC'sts on th<' sa,ue soil trpe~ in othC'r eonntie, l'OJ1-

ti1·111 this; t'Olll'lusi, n. 'I'ltPre is 110 qncstiou but that pho-.;phorus carriers \\'ill 
Ji,. 1111 l'd1•d in tit,· ,u·ar futurl' <'Y<'H if thPy do 111,t sho,y large c1Iccts 110,Y. 

Rock phosphate or acid phosphate 111ar lH1 c1nployed to supply phosphoru, 
clefieiencies, the latter gh·in~ n1or1' inunt•<liate effel·ts. DL'finitc rel'on1111c111la
ti•Jns ranuot bt· maclC', ho"·cvL•r, as to ,Yht•n phosphorus should be applit>tl not· 
,rhir h 111,tl!•ri;tl would pro, 1• the 1n0rc profitahl1•. Tht' expcrin1t•11tal "ork 110,,· 
111ulcr ,vay by the Soils f.;1•1·tion ot' the Io,,·a ~\gricultnral Experi1neut ~tation 
"·ill cYeu tu ally pc>r1nit of I Jt, fj u i ti• 1•0111·1 usions. hn t it ha" not been u11tlt·r \\'HY 

long t•nongh to "arra11t 1·01H:lnsi<H1, ,\'«'t. The indi1•ntio1is Hl'I' that phosphorus 
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I 

Fig. 4-Purebred her ds are common in the county. 

may be used economically in many cases and hence farmers are urged to test 
the need of phosphorus and " 'hich fertilizer should be used on their own soil'). 
They may thus learn the most profitable treatment for their soils and by testing 
on a small area, may determine whether an extensive application of rock phos
phate or acid phosphate will pay. 

The supply of nitrogen is like,vise quite variable, r anging from 840 pounds in 
the Knox sanc1 and the Buckner loamy sand to 5,640 ponnds in the Bremer silty 
clay loa1u. .A.s in the case with phosphorus, there seems to be no relation be
t,,een the soil group and the nitrogen supply except that the bottomland soils 
average some~rhat higher than the other groups. There is a r elationship, how
ever, to soil series and to the soil type, just as was noted in the case of phos
phorus; again the relations reflect the characteristics of the series. Thus the 
Carrington soils ar e higher than the lighter color ed, topographically roughel' 
~hPlby soil<l. The :i.\Iuscatine silt loam is higher than the lighter, more rolling 
Tama and Clinton types. The Bren1er types are higher than the other terrace 
soils, clue to their darker color and more level topography. The Buckner soils 
run lo"er than the darker colored terra~e soils. Considering type relations, the 
silty clay loams are higher than the silt loams and the latter surpass the loams. 
The sandy types are generally poorer in nitrogen than the finer textured types. 
In general it n1ay be said that dark-colored soils are higher in nitrogen than 
light colored soils. Level to flat soils are better supplied than rolling types and 
rough soils are poorest of all. Coarse textured types are lower than fine tex
tured types. Soils like the Clinton "'hich haYe been developed under forest 
conditions are lo,Yer than ~oili,, like the Tama which are formed under prairie 
conditions. The color, texture ancl topography, bo,rever, are the factors ,vhich 
most readily indicate the nitrogen supply. 

The soils of ,Johnson county as a "·hole are not deficient in nitrogen, al tho in 
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one or t\VO cases, the supply is very lo,v. In these latter cases it is necessary to 
build up the content of this element. But in all instances, nitrogen must be 
considered in planning system. of per1nanent fertility. ~itrogen is rc1noved frolli 
soils by crops and disappears in the drainage ,vater an<l in other ,rays and tlH' 
supply of the element must be maintainecl. 

Farm manure is the most important nitrogenous fertilizer. It returns much 
of the nitrogen \vhich has been taken out of the soils by the crops gro,vn and 
it serves therefore to r educe 1naterially the los es of this element from the soil. 
Large increases in crop yields are ahvays secured by the use of farn1 manure 
and these arf due in part to the nitrogen supplied. This material should be 
used on the soils of J ohnson county as far as it is available and it ,rill aid ma• 
terially in maintaining the supply of nitrogen. It should be protected front 
losses by leaching before application, as these losses affect the nitrogen content 
primarily. On light textured typ<>s large applications may be made but in tht> 
heavier textured soils, beneficial effects are also secured. I t is not possible, 
hov,ever, to increase to any large extent the nitrogen content of soils by the 
use of 1nan11re without leaving some of tht• oils on the far111 untreated. H enc~ 
on poor<>r soils some other means 1nust be employed to increase the nitrogen 
supply. 

Thf gro,ving of well inoculatf<l lcgun1es anc1 turning the1n under in the soil 
as green manures is a means ,vhich may be employed to build up the content 
of nitrogen in soils and also to supplement the use of farm manure in keeping 
up the supply. On soils poor in nitrogen the practice of green manuring is very 
desirable and it 1nay often be profitably practiced on better soils. On the 
grain farm it is a very necessary practice as there is no farm manure procluced 
but it is also frequently desirable on the li,·t>stol'k far1n to supplen1ent 1nanuring. 
When ,vell inoculated, legumes take much of their nitrogen fron1 the atmosphere 
and hence \\·hen turned under in the soil, there is an increase in the nitrogen 
supply. If the crop is removed from the soil, there "·ill be no add,ition to the 
nitrogen content in most cases. I f a portion of the crop is plo,ved under there 
"'·ill be an increase proportional to the amount of crop turned under. I f the 
seed onl~· of thr legnn1e is removed n10. t of thf nitrogen in thr C'rop is adtle<.1 
to the soil. Thus the handling of thP legume ,vill deter1nine the ,·alue of the 
crop fro1n the green manuring, nitrogen-increasing standpoint. 

The proper utilization of all crop residues is like"·ise of in1portance in keep
ing up the nitrogrn in soils and thcsr n1aterials ~hould al"·ays be retu1 ned tu 
the i-;oil ancl ineorporated ,vith it. They sho,1ld never b<> hnrne<L or otJ1 Pr,vise 
destroyed. By the use of farm manure, crop residues and legnminou~ 'n 
manures, it is possible to build up and keep up the nitrogen suppl~· in so 
the application of commercial nitrogenous fertilizers is rendered unne< silt loam 

The organic carbon and nitrogfn in soils usnally bear a very distin, 
tionship to each other. The amount of organic matter present is in " ;it loam 

by the organic carbon and both are 1nore or less definitely ho"·n by t1 
of the soil. Rlack soils are high in organic carbon and light colored suils &i'l' 

lo,v. The color also sho,vs roughly the nitrogen supply. Dark colore<' '"""S 
are usually ,vell supplied ,vith nitrogen ,Yhile light colored type are apt lv be 
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cleficieut. }Icnce the neeJ of nitrogen and organic n1atter in soil'> is indicated 
by the oil color . 

• 

The color of the soil-, in .Johnson county is " ·iclelY different in the , ariou~ . . 
types and hence the content of organic carbon Yaries just as thl' nitrogl'n eon-
teut bas been noted to Yary. The an1ount of organic carbon presl'n t range', 
from 12,012 pounds in the l(nox sand np to 72,072 pounds in the 13re1ner silty 
clar loam. These are the an1e t:vpes " ·hich sho"·ed the lo"·est and highest 
amounts of nitrogen, and the relationships a1nong the various types arc much 
the same in the case of the organic carbon a those noted "·ith nitrogen. 1'he 
Carrington soils are higher than the helby types, the )Iuscatine silt loam is 
better supplied than the Tama and Clinton soils of the san1e texture an<l all 
three are higher than the Scott ancl I(nox soils. The Bremer types are richer 
iu org·anic 1natter than the other terrace soils, the ·\\' aukesha and Chariton 
soils are better supplied than the Buckner. Again there is eYidenced a rathc>r 
distinct rrlationship bet\\·een color, topography, soil texture and n1ethod of 
forn1ation of the soils and the carbon content. Dark colored soils, level in topo
graphy, hea"'Y in t exture and of prairie formation, are the riche t in organic 
matter. Texture r elationships are eYiclent. Silty clay loan1s are higher than 
silt loams and these types are better supplied than loam.c,. Sandy typrs are the 
poorest in organic matter. Level to depressed topographic position leads to a 
higher content of organic n1atter. This is evidenced in the case of the 
)Insratine silt loam. Rough to rolling topography means a lo"· content of or
ganic matter and soils formed under fore ted conditions are lo""er than prairi<., 
types. 

The relation betn·een organic carbon ancl nitrogen in soils i1u1icates \\·hl' tlH•r or 
not c1rcon1po ition processes are procl cc1ing satisfactorily a1Hl, plant foot1 is being 
chan~rd into an availablr form suffiriently rapicll~· to keep crops snppliPc.1. rr 
the relation i not at the best, the production of available food materials 111a,v be 
too slo"· ancl (·rops n1ay suffer. In the soils in .Johnson county thP relationship is 
genPrally qnitr satisfactory but in a fe\\' cases, it might be in1pr0Yed. Farin 
1nan1're applications are particularly Yaluable in such cases, and " ·ill bring about 
a c1r<;irablL' increase in the production of available constituents. But farn1 111an
nre pro<1ncc"- c1e-.;irable re. ultc, on a11 the soils in the county and it is th l' 111ost 
,·alnahle f Prtili7ing material to use to keep up the suppl,,· of organic 1nattt r. 
~on1r of the soils in thr county are too lO\\. in organie 111atter and thP a111on11t 
c;honlc1 he increased. In all of the111, ho,YeYer, it is necessary that thP suppl)· be 
kept up. IIence, farm manure should be usecl on all the soils as far as it j..., 

aYailable for u c. The ordinary application of 8 to 10 tons per ac-re ,Yill hr 
sn ffiC'ient on the better soils but larger ,nnounts may be profitahl) e111ployecl 
nn the poorer t~·prs. On most far111s thPre is not nfficien'c farm nulnnre pro 
dnet>c1 to suppl~· all thr soil<; ,Yith large an1ou11ts and in snch cases grPrn n'a11ur
i1 i 111,·st he pra<'tice1l. On the grain far1n grern 1nannring takrs thr plac·r of 
farn1 1nan nre and on 1uan~- liYestoek far111s it is a clr1-,irahlc pral'tic•P. Crop 1 l'-;i

<1uc•-; shonlc1 al\\·ays be r<>tnrned to the soil to aitl in n1aintaining- thl' organi" 
1nattr1· eontent. Thr proprr lH'<'SC'rYation anc1 use of farn1 nu1nHrr, the jndic·io,1s 
gTO\\ in!t of l1•g-u1ues as g-reen mannrec, and the carpfnl r eturn of all crop rcsiclnP,._ 
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TABLE V. PLANT FOOD IN JOHNSO~ COUNTY, IOWA, SOILS 
Pounds per acre of four million pounds of subsurface soil ( 6 2/3"-20") 

Soil type 

DRIFT SOI LS 
82,082 
25,662 

-
0 
0 

...., 
<!>A 
A Ql 
o-....., I: 
a; <l> 
Q; ... ,.. ·-
A ::, 

- C' ,_J C> 
'-

5,666 
3,000 

83 I Carrington silt loam ...... · J 1,688 I 6,360 
'i9 Shelby loam . . . . . . . . . . . . . . 836 2,360 

LOESS SOI LS:---=-----'-------''---

80 
120 

30 
158 
154 

75 
ss 
43 

159 
81 
60 
12 

105 

26 
26a 

106 
4 

Clinton silt loam........... 1,562 I 3,290 
Tama silt loam ............ I 1,706 3.840 
Muscatine silt loam. . . . . . . . 1,705 I 5,6 jQ 
Knox sand ................ J 1,240 I 880 
Scott silt loam . . . . . . . . . . . . 2,424 3,000 

26,590 
41.739 
85,051 
12,544 
28,933 

0 
0 
0 

560 
0 

,' 
5,000 
2,000 
6,666 

0 
5,000 

TER=R-A~C~E':---=S~O~IL---=--s----'-----'-------''------

\Vaukesha silt loam........ 1,616 4,600 
Bremer silt loam........... 2.074 ' 4.360 
Bremer silty clay loam ..... 1,563 I 9,260 
Buckner loamy sand ....... 2,560 I 1.560 
Jackson silt loam .......... 1,734 2,360 
Waukesha loam ...... ..... 2,290 2,630 
Bremer loam .............. 2,694 2,800 
Chariton silt loam ......... 2,074 1,380 

60,060 I 
58,963 

133,218 
24,024 

I 27,846 
37,674 
45,313 
20,202 

SW Ai\1P A."-ID BOTT01\1LAND SOILS 
\\'abash silt loam.. . . . . . . . . 2,398 I 2,560 33,087 

I \Va bash silt loam ( colluvial 
phase) . . . . . . . . . . . . . . . . . 1,374 

C'ass silt loam ............. , 2,842 
"'abash silty clay loam.... . 1,266 

5,230 
3,020 
4,480 

72,618 
37,019 
65,520 I 

0 
0 

980 
0 
0 
0 
0 
0 

0 

0 
0 
0 

5,000 
5,000 

0 
6.000 
6,000 
8,000 
2,000 
6,000 

6,000 

8,000 
5.500 
8,000 

"·ill perrnit of keeping up the organic matter content in Johnson county soils and 
"·ill also serve to increase the supply ,Yhen necessary. The e same materials 
serve both for this purpose and to maintain and increase the nitrogen supply 
as already noted. 

There is no inorganic carbon present in any of the surface soils in ,Johnson 
county and hence it is evident that there is need for liming. All the soil sbo,Y 
a definite lime requirement. The subsurface soils and subsoils, ,Yith t"·o ex
ceptions are also acid in reaction. In t,Yo types there is a small amount of inor 
gauic carbon in the lo,Yer soil layers but in neither case is the amount snfficieni 
to be of any significance practically. It " ·ill soon disappear and "·ill have little 
ef feet on the needs of the surface soils. 

All the• foi ls in the eounty shonl<l evidently be tested for lime requirement and 
li111e sh nl 1 he apJ lie l if the he;t cro 1) l,!l',)\\ th, particularly of legume· is to be 
secured. ThP a1nonnts of lime needed as sho"·n in the t able arc 1nerely in<liea• 
tiYe of th,, •·oH n<'rcls and should not be considered to sho"· the exact an1onnt 
"hi<·h sho,.1<1 hP rsed in any particular casr. oils var~· 1nnch in lime require
ments, Pven samples of the same type sho,ving ,vide differences in man~· ca es. 
IIenec all soi ls should bP tested and the proper amount of lime may then be 
applit>d. Farn1crs in ,Johnson eounty are urged to test their soils or haYe them 
tested and apply li1ne as neeclc>d if they "·ish to secure the best yield-; possible 
of lPgu 1 cs ancl other genC'ral farm crops. One application ,vill not be sufficient 
for all tin1e and h<'11ee te"t'> shoultl be n1ade at least onee in the rotation, prefer 
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ably preceding the legume, and the content of lime may then be maintained. 
Larger crop yields are secured on limed land and liming is proving a distinct]} 
profitable farm practice. 

THE SUBSURFACE SOILS AND SUBSOILS 

The results of the analyses of the subsurface soils and subsoils are given in 
tables V and \ 71. They are calculated on the basis of 4,000,000 pounds of sub
surface soil and 6,000,000 pounds of subsoil per acre. 

There is no large content of any of the essential plant food constituents in the 
lo"·er soil layers in Johnson county and hence it is not necessary to discuss these 
results in detail. Unless the supply of a constituent is very much greater in 
the subsoil than in the surface there will be no large effect on the fertility of 
the soil and the analyses of the surface soils ~vill show quite accurately the soil 
needs. These results may be considered, therefore, merely to support the con
clusions drawn in the discussion on the surface soils. 

The phosphorus supply is so lo\-v that phosphorus fertilizers \Yill certainly be 
needed in the near future and they might prove profitable for use in many 
cases at the present time. The evidence from field experiments indicates the 
desirability of testing the value of phosphorus carriers on the soils of thi,:; 
county. The supply of organic matter and nitrogen is not adequate in some in
stances and in all cases means must be employed to keep it up. Farm manure, 
leguminous green manures and crop residues should all be employed for this 
purpose. Larger utilization of these materials is necessary where the supply 

Soil 
No. 

83 
79 

80 
120 

30 
158 
154 

75 
88 
43 

159 
81 
60 
12 

105 

25 
26a 

106 
48 

I 

TABLE VI. PLANT FOOD IN JOHNSON COUNTY, IOWA, SOILS 
Pounds per acre of six million pounds of subsoil (20"-40") 

0 
t1) ....... ~ ~ 

..... - ' ::, - ' ..... S:: d 
2 ~ 1-, 

<13 o d <13 d 0 <13 <13 0 
Soil type ..... 1-, <1) ...., <13 ..0 ..., l)O..O 

O .d 0 0 :!: bl) Ot,ss-. 0 i-. i-. 
E-< A. .d E-< d E-< i-. cd E-< O cd 

A. 00 s::30 -
DRIFT SOILS 

Carrington silt loam ... . ... 1,509 3,060 40,084 0 
Shelby loam . . . . . . . . . . . . . . 2,262 2,520 31,449 0 

LOESS SOILS 
Clinton silt loam ........... 2,900 1,830 21,828 0 
Tama sil t loam ............ 2,451 2,660 27,737 0 
Muscatine silt loam .. ...... 2,209 4,760 48,606 0 
Knox sand . . . . . . . . .... . .. 1,050 960 I 11,872 1,200 I . Scott silt loam ............. 2,424 4,200 43,570 0 

TERRACE SOILS 
I Waukesha silt loam ........ 2,142 3,540 45,864 0 

Bremer silt loam .......... 2,910 2,520 37,837 0 
Bremer silty clay loam .... 2,061 7,980 103,932 900 
Buckner loamy sand ....... 2,424 1,320 24,570 0 
Jackson silt loam .......... 2,829 2,520 25,225 0 
Waukesha loam • • • ♦ • • • • ••• 2,304 1,320 26,208 0 
Bremer loam . . . . . . ....... 2,382 1,980 41,769 0 
Chariton silt loam ........ . 2,061 1,800 24,570 0 

SW AMP AND BOTTOMLAND SOI LS 
WaJ:lash silt loam . . . . . . . .. 3,897 3,140 41,277 0 
Wabash silt loam (colluvial 

phase) . . . . . . . . . . . . . . . . 3,072 4,680 62,244 0 
Cass silt loam . . . . . . . . . . . . . 1,859 840 14,906 0 
Wabash silty clay loam .... 1,848 3,180 49,140 0 

.., 
<1> d 
s::::i <1) 

ES 
en <1> 
(I) i-. 

s·a 
·- O' ~ <1) .. 
2,333 
3,000 

6,000 
6,333 
5,000 

0 
5,000 

5,000 
3,000 

0 
5,000 
6,000 
2,000 
2,000 
8,000 

6,000 

6,000 
4,500 
5,000 
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of organic matter and nitrogen is lo\v and ordinary applications ,Yill ~uffic:e to 
keep up the supply in the better soils. 

There is no large supply of lime in any of the subsoils and only in t,,·o cases 
is there any at all. In those instances the amount present ,vill soon be exhausted 
anrl it ,Yill have little effect on the needs of the surface soil. Lime rarel ,· 1noves • 

up,rard in the soil and hence the r equirements of the surface soils indicate quite 
definitely the amount of lime to use regardless of the supply in the subsoil. 
Evidently all the soils in Johnson county must be tested for li1ne r equiren1ent 
and the proper application of lime made if the best crops are to be secured. 0 .1ly 
in tbis ,va;v "·ill sati<:ifactory l('gu--rc grow·th be secured. Tests are IH:'CPssary 011 

all soils, in all fields and also at regular inten·als if the lime content of all 
soils is to be kept at the best. 

GREENHOUSE EXPERIMENTS 

T,Yo greenhouse experiments "·ere carriecl out on soils from Johnson county 
in order to learn something regarding the needs of the soils for fertilizers. The 
soils t_ested "·ere the Clinton silt loam and the Carrington silt loan1, t,ro of the 
major types. J n addition to these tests there are included here tht> results of 
the greenhouse experiments on the Tama silt loam from ).Iarshall county, th~ 
:\Iuscatine silt loam from Louisa county, the Carrington silt loan1 from JJi11n 
county, and the Clinton silt loa1n from \\r apello county. These experiments are 
reported here as the soil types are the same as those occurring in John~on 
county and the results arc applicable to conditions there. 

In all the tests, the fertilizers tested "·ere the sa1ne and the amounts nsed 
idPntical ,Yith the 1naterials a11d amounts applied i11 the field experi1nents. H euc2 
th<>S<' g~eenhou~e tests may he consi<1erl'd to giYe fairly accurate indications of 
the C'ffects of fertilizers "'hich 1nay be secured in the field. The treatn1••nt.;, use<1 
incl nded manure. li1ne, rock phoc;phate, aci<l phosphat<>. and a co1uplete co1n,ner
cial fertilizer. J\Iannre "·as added at the rate of eight tons per acrl·. li111e 
,Yas applied in sufficient a1nounts to neutralize the acidity of the soil and snp
ply t,Yo tons additional. Rock phosphate ''"as applied at the rate of 2,000 
pounds. acid phosphate at the rate of 200 pounds. and a complete conunerc:ial 
fertilizer, a standar<l 2-8-2 hran<l. at the rate of !300 pounds pt•r acre. "\\,.heat 
and cloYer ,Yere gro,rn on the pots, the cloYer being srecle<l about one 10011th 

aft1•r th<' "·hea t ,\·as np. In tbC' experin1ents on the .Johnson county soils. the 
"·heat yield.s "·ere not seeurrd and onl~· thc C'loYrr yield.;, are p:iYen. 

RESULTS ON CLINTON SILT LOAM 

The results secured on the Clinton silt loan1 from ,Johnson county are gn·en 
in table '/If, the figures bf>ing th«' a Ye rages or the green "·eights of t hl• cloYt'r 
on <lnplicate pots. :\Ianurr bronght abont an enor1nons increase in the tlo,-t•r 
crop, the yiel<l being al 110-.,t three ti1ne-, as large as on the untreate<l pot. Li1ne 
,rith 1nan11re gave a further increase " ·hi<·h ,vas quite definite. The phosphatp-.; 
and com1uercial fPrtilizer all pro<luce<l large effrets on the eloYer. thP rock 
phosphate sho,ving larf?er effect than the acid phosphate' or thP con1pletP f1•l'· 
tilirPr. The (liff Prenc·es, ho,YeYer. are not c;o large ao;; thP inl'reasrs o,·pr tht• 
n1annrt>-li1ne trPahnent. Evi,lently 111.nnn·(', lin1e a1Hl phosphotn'> ft>rtiliZt:'I''-
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Fig. 5-Wheat and clover on Carrington silt loam, Linn county. 

are of large value on this soil and "·ill prod,uce profitable crop increases. Rock 
phosphate seems to be some,,·ha t preferable in this test, bnt field trials are 
necessary before definite conclusions are dra,,u regarding the relative merits of 
these two materials. Apparently the complete commercial fertilizer is of less 
value than the phosphorus carriers, at least, it does not give as large effects 
as the rock phosphate and its effect is not sufficiently larger than that of the 
acid phosphate to warrant its use as it is so much more expensive. 

RESULTS ON CARRINGTON SILT LOAM 

The results of the test on the Carrington silt loam from Johnson county are 
given in table , 7 111, again only the green "·eights of the clover being given. 
l\fanure brought about a large crop increase and lime ,vith 1nannre proved of 
quite as large effect. The phosphates and complete fcrtilizrr all gave increases 

TABLE VII. GREENHOUSE EXPERIMENT, CLINTON SILT LOAl\,1, JOHNSON 
COUNTY 

Pot I 
No. 

1 
2 
3 
4 
5 
6 

II Weight green clover 
Treatment in grams 

Check ... .. .. .............. .. . ............. .. .... ..... 31.75 
Manure . .. . . . . . . ........ .. . . . .. . . . .......... ... . . .... 90.72 
l\Ianure+ lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99. 79 
Man ure+lime+rock phosphate . . . . . . . . . . . . . . . . . . . . . . . . 165. 56 
Ma nure+lime+acid phosphate. . . . . . . . . . . . . . . . . . . . . . . . . 140. 61 
Manure+lime+complete commercial fertilizer. . . . . . . . . . 151. 95 --------

• 
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TABLE VIII. GRIDENHOUSE EXPERIMENT, CARRINGTON SILT LOA:\I, 
JOHNSON COUNTY 

Pot I 
No. 

~ I 
3 
4 
5 
6 

Treatment 
Check ······································ ··· ·· ····· 
Manure .. ..... ....... .................. • • • • ...... ... . 
Manure+ lime ........................................ . 
Manure+ lime+rock phosphate ................. . ..... . 
Manue+lime+acid phosphate ......................... . 
Manure+ lime+complete commercial fertilizer ......... . 

Weight green clover 
in grams 

29.48 
40.82 
65.77 
86.18 
74.84 
72.57 

in the clover yield, the rock phosphate sho,ving a larger effect than the other 
t\\'O materials. 'l'he complete fertilizer was of less effect than the phosphates 
and hence could not be considered as desirable for use. Apparently the Carring
ton silt loam ,-..,ill r espond to applications of manure, lime an<l phosphorus and 
to a profitable extent. Large returns may be secured from the use of manure 
and lime in the field and a phosphate fertilizer may also be applied profitably iu 
many cases. Whether rock phosphate or acid phosphate should be used must 
be determined for individual soil conditions as these materials varv in their . . 
effects under field conditions. Tests should be made on the farm and then the 
most profitable material may be applied. Complete fertilizers will probably b~ 
less desirable than the phosphates. 

RESULTS ON T A?.IA SILT LOAi\I 

The experimental results on the Tama silt loam from :\Iarsball county appear 
in table IX, the yields of both the ,vheat and the clover being given. The effect 
of manure is shown quite definitely with the "·heat but in this instance seems 
to have no effect on the clover. Other experiments on this t,\·pe, ho,Yever, hav1• 

shown beneficial effects on clover and it would seem that manure is a very de
sirable fertilizer to use on this soil. Lime applied w·ith manure had little effect 
on the ,vheat but gave a distinct increase in the clover. Legumes usually sho,Y 

, 
~ 

" 
\ 

' 
4" / " 

\ " ~ 

Fig. 6- Greenbouse experiment with clover on Tama silt loam, 11arshall county . 

• 
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Fig. 7-Wheat and clover on Tama silt loam in Marshall county. 

more definite effects fro1n liming than do the grain crops. The rock phosphate 
an<l the acid phosphate both gave decided gains in clover but the former had little 
effect on the "'heat. The acid phosphate showed up much better on the clover than 
the rock phosphate. The complete commercial fertilizer had less effect than the 
acid phosphate on both crops but sho"·ed up better on the clover than did th~ 
rock phosphate. There ,vas little effect of the complete fertilizer on the ,vheat. 
It \\'Ould seem that manure and lime should be employed on this soil and that 
a phosphate fertilizer might give profitable increases. Tests should be carried out 
in the field, ho"·eyer, before a choice is made bet"1een the acid phosphate and 
the rock. The complete fertilizer seems less desirable for use than the phosphates 

RESUTS ON MUSCATINE SILT LOAM 

Table X gives the results secured on the Muscatine silt loam from Louisa 
county. The beneficial effect of manure on this soil is sho,vn in the results both 
for the wheat and for the clover , small increases being obtained in both cases. 

-

TABLE IX. GREENHOUSE EXPERI1\1ENT, TAMA SILT LOAM, MARSHALL 
COUNTY 

I Weight Dry weight 
Pot I wheat grain clover 
No. I Treatment in grams in grams 

1 Check ............................................ ·1 19.75 45.36 
2 I Manure ...................... • • .. • • • • • • • • · · • · · · · · · · 23.00 45.36 
3 l\1anue+lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 23.50 49 . 89 
4 Manure+lime+rock phosphate . . . . . . . . . . . . . . . . . . . . . . 24.00 54.43 
5 Manure+ 1 ime+ acid phosphate ...................... 27.50 72.63 
6 Manure+ lime+complete commercial ferti lizer ........ 24.00 63.50 
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Fig. 8-Greenhouse experiment on l\luscatine silt loam, Louisa county. 

Lime ,vith the manure gave further increases in both crops, the ,,·heat sho,,·ing 
a distinct gain, as '"ell as the clover. Often the grain crops are increased in 
yield thru the use of lime altho in general increases are expectec1 only on the 
legume. The phosphates and complete fertilizer had no effect on the "·heat i1, 
this case but all brought about increases in the clover. The acid phosphate 
proved son1c,vhat superior to the rock phosphate but "·as surpa~sed by the 
t'.Omplete fertilizer. The increase from the latter material over the acid phos• 
phate ,vould hardly -n·arrant the use of the more expensive material, ho-n·ever. 
Apparently this soil ,Yill respond to manure, lime and phosphorus and ,Yhile 
the fornH'r may be applied ,vith the assurance of profit, phosphorus ftrtilizers 
should be tested in the field on small areas before applications are 1nade to 

large areas. 

RESULTS ON CARRINGTON SILT LOAl\1 FROl\1 LINN COUNTY 

The r c>sults sec:nrt><1 in the test on the Carrington silt loam fro1u Linn county 
are given in table XI. 

The addition of 1nanurc brought about a distinct increase in both the clov1.'r 

TABLE X. GREENHOUSE EXPERilVIENT, ::.\IUSCATINE SILT LOAM, LOUISA 
COUNTY 

I \\'eight '\Veigbt 
Pot I wheat grain clover 
No. I Treatment in grams in grams 

_ 1_.!...__C_h_e_c k--.-. -.-.. -.-. -. -.. -.-. -. ...::._ .-.-.-. -. -.. -.-. -. -.. -.-.-. -. -.. -.-. -. -.. - .-. -. -.. -.-.-. __ 2_.:2:::...-5-0 ___ 5 4 . 4 3 
2 Manure .... ...... ..... .... ........................ ·I 2t.75 56.69 
3 l\1anure+liroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. 00 61. 23 
4 l\1anure+lime+ rock phosphate . . . . . . . . . . . . . . . . . . . . . . 27. 25 65. 77 
5 Manure+ lime+acid phos phate . . . . . . . . . . . . . . . . . . . . . 26 . 75 70. 25 
6 l\1anure+ lime+complete commercial fertilizer........ 26. 25 79. 38 -------~-----=-----
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1 
2 
3 
4 
5 
6 
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TABLE XL GREENHOUSE EXPERIMENT, CARRINGTON SILT LOAM, 
LINN COUNTY 

Treatment 
Check ..... . .............. ......................... . 
Manure ............................................ . 
Manure+ lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Manure+ lime+ rock phosphate ..... .... ............. . 
Manure+ lime+acid phosphate .. ..... ............ . ... . 
Manure+lime+complete commercial fertilizer ... .... . . 

W eight 
wheat g rain 

in e;r ac15 
16.74 
18.29 
22.00 
22.50 
23.53 
21.13 

Weight 
clover 

in grams 
10.5 
16 .0 
28.0 
32 .0 
34.5 
33.0 

and " 'heat grown on this soil. Lime applied with the manure gave further 
increases in both crops, the effect being particularly evident 011 the clover but 
quite definite also in the case of the wheat. The phosphates had slight effects 
on the wheat, but showed increases in the clover, the acid phosphate proving 
slightly sup~rior to the rock phosphate in both cases. The differences, ho,vever, 
,vere not large enough to warrant definite conclusions. The complete commer
cial fertilizer had no better effects than the phosphates and indeed sho"·ed no 
effect at all on the wheat. 1\ianure and lime are evidently desirable treatments 
on this soil and a phosphate fertilizer may be used profitably in some cases 
proYi<led tests in the field sho,v definite r esults. 

RESULTS ON CLINTON SILT LOAM FROM WAPELLO COUNTY 

In table XII, the r esults of the experiment on the Clinton silt loam from 
Wapello county are given. 

:\1anure sho"·ed a distinctly beneficial effect on both crops on this soil, just 

M ,, 
CJi" 

F ig. 9- Manure increased tbe wheat yield on the Cl inton silt loam. Acid phosphate ,vith 
manure increased the yield more noticeably than did the r ock . 
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TABLE XII. GREENHOUSE EXPERIMENT, CLINTON SILT LOAl\1, 
WAPELLO COUNTY 

Weight "\\'eight 
Pot I wheat grain clov~r 

_-:-..:....,•,_o_ . .,__-=-_____ T_ re_a_t_m_e_n_t _____________ ....::.i_n. grams in grams 
1 Check............................................... 17 .3~9-~--3=8-.0--
2 Manure ............................................. 18.69 44.0 
3 l\1anure+lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 .27 
4 l\1anure+ lime+rock phosphate . . . . . . . . . . . . . . . . . . . . . . . 20. 46 
5 .l\1anure+ lime+acid phosphate . . . . . . . . . . . . . . . . . . . . . . 23. 38 
6 Manure+lime+complete ,commercial fertilizer......... 21 . 89 

47 .0 
49.0 
52.0 

as ,ras not rd in the experiment on the same type fron1 Johnson county. Li1ne 
increased the Yil,ld of \\'h<'at so1ne,rhat but the clover vield ,vas not secured. . . 
The phosphates both gav1? increases in " ·heat an<l clovlr, the acid phosphate 
showing up 1nore <!{,finit('l~· in both cases. The differences, ho,vever, \\'ere not 
sufficiently large to pPrmit of very dt .. finite conclusions regarding the relative 
merits of the t,ro 1natrrials. The complete co1nmercial fertilizer had slightly 
greater effects on th<' clover than did the phosphatPs but \\'as less effective than 
the acid phosphate in the case of "heat. It ,rould seem that a phosphate \\·ould 
probably yield 1nore profitable results on this soil than a complete fertilizer. 
:\Ianure and lin1e are definitely beneficial and should be used as basic trea tments. 

FIELD EXPERIMENTS 

The experiments \\'hich have bPen started in .Johnson county have not been 
carried out for a long enough time, to pern1it of conclusions being dra\\·n from 
them. Field t<'sts n1ust ah,•ays be run for sev<'ral vears before the resnlts are • • 

of value in order to eli1uinatc chance or seasonal variations. The re ults of the 
tests in ,Johnson county ,rill be published later in a supplementary report. There 
arc so1ne field tests under way in other counties, however, " 'hich are yieldiug 
results of considerable interest and they are included in this report inasmuch as 
the~y are loratetl on the sam<' soil types ,rhich occur in this county and the re
sults are indicative of the fertilizer needs of these soils . 

... \ .ll theSl' fiehl experi1nents ar<> laicl out on land "·hich is representative of the 
particular soil type and the value of various soil treatments are tested. The 
fertilizing materials tested include li1nestone, rock phosphate, acid pho"phate and 
a ('Ornplrtc comrnercial fertilizer, ,vith manue or " ·ith crop rC'sidues, thus repre
sc•nting the livestock system of fa rming- and the grain syste1u. iiannre is applied 
at the rate of 8 tons per acre once in a four -year rotation. Lime tone is added in 
sufficient a1nonnts to neutralize the acidity of the soil and supply t\\'O tons addi
tional. Rock phosphate is applied at the rate of 2,000 pounds per acre once 
in the rotation, a<"id phosphatr at the rate of 200 pounds per acre annually, 
and until th<' last year, the 2- -2 complete fertilizer has been usecl at the rate of 
300 pounch; per acre annually. The new standard 2-12-2 brand is no\\· being 
used, 267 pounds being applied annually, thus supplying the sa1uc amount of 
phosphorus ,vhieh is introduced in the 200 pounds of acid phosphate. On the 
grain system plots, all crop residues are turned under in the soil. The second 
crop of clover is plo,vecl uncler ancl often the first crop is cut and left on the 
ground to he plo"·ed under ,Yith the second. The corn stalks are cut with a 
disc or stalk cutter and plo"·ed under. The straw from the small grains is 
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TABLE XIII. F I ELD EXPERIMENT, CARRINGTON SI LT LOAM, LINN COUNTY, 
SPRINGVILLE FIELD-SERIES I 

I 
i-. 

I-< ~ I-< Q) I-< I-< i-. 

Plot I 
a> p. a> oo A a> (I) a, A a> a>o Cf.IQ) (I) .... a> A <D "1 > i-. .... i-. .0. i-. .... r..Ai:-.c--i .._, A i-. "1 > "" "1 

No. j Treatment 0 Cf.I c:.> a, 0 . c:.> a, 0 . (.)a, ro . oa, 0 Cf.I (.) a, 

0 ~ ro .... o ::, ro .,.. o ::i ro.,.. o ::i ro .... - ~ ro.,.. 
I 0 .0 .0 .0 C) 0 ..., ..., 

1 I Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.25 58.6 

j 
46.5 44.8 1.37 

2 I l\1anure • • ♦ • • • • • • • • • • • • • • .. • • • • • • • • • 2 .47 64.8 63.3 . ... 1.35 
3 Manure+Lime . . . . . . . . . . . . . . . . . . . . 2.40 63.7 . . . . 46.9 1.47 
4 Manure+Lime+Rock phosphate ... 2.70 60.8 66.1 42 .8 2.20 
5 Manure+Lime+Acid phosphate .... 2.70 67.1 60.8 46.3 2.14 
6 Manure+Lime+Complete commer- I 

I cial fertilier . . . . . . . . . . . . . . . . . . . . 2.70 64.5 61.0 49 .2 1.99 
7 I Check . . . . . . . . . . . . . . . . . . . . . . . . . ... 1.65 60.0 51.9 36.9 1 .35 

all returned to the land, application being 1nade at some convenient time. In 
most of the results reported here the grain system plots are not included as 
there has not been opportunity as yet for the crop residues to sho,v any definite 
effects. 

All the plots are 155' 7" by 28' in size, making them one-tenth of an acre. 
They are permanently located by the installation of corner stakes and all pre
cautions are taken in the application of fertilizers and in the harvesting of 
the crops, that the r esults may be accurate. 

THE SPRINGVILLE FIELD 

An experiment is under way on the Carrington silt loam at the Springville 
Field in Linn county and the results of this experiment to date are given in 
table XIII. 

'rhe yield of corn on the manure-lime plot in 1920 is not given, as it " 'as 
evidently abnormal, and similarly in 1921 the yield of oats on the manure plot 
is not included. A small depression runs thru the manure-lime plot and affect'3 

. the yield on this plot and also on the manure plot. 
The results given in the table in general indicate quite definitely the valu~ 

of manure on this soil. I t is the most valuable fertilizer which can be employed 
and its use in liberal amounts is strongly r ecommended. The effects of the 
manure on crop growth are shown at all stages and the yields often do not show 
the variations which are noted in the field. Lime with manure increases crop 
yields and. is very necessary if the best growth of crops, particularly of legumes, 
is to be secured. 

There are indications in the results of the value of phosphate fertilizers, but 
it is not possible to decide which material is the most desirable. Sometimes the 
acid phosphate appears preferable, but in other cases the rock phosphate gave 
larger effects. The complete fertilizer sometimes gave slightly larger effects 
than the phosphates, but in no ease were the effects sufficiently larger to warrant 
the use of the more expensive material. Tests of phosphate fertilizers are very 
desirable on this soil to determine the need of phosphorus and which material 
should be employed. 

THE PRINCETON FIELD 

The r esults secured on the Clinton silt loam on the Princeton Field in Scott 
county are given in table XIV. 

The beneficial effect of manure on this soil is shown on all the crops of the 

• 
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TABliID XIV. FIELD EXPERIMENT, CLI NTON SILT LOAM, SCOTT COUNTY, 
PRINCETON FIELD 

Plot 
No. 

1 
2 
3 
4 
5 
6 

Treatment 

Check• . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.2 63. 1 59.6 
l\1anure . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. 4 67. 6 68.3 
Manure+Lime . . . . . . . . . . . . . . . . . . . 43.0 68.2 70.6 
Manu re+Lime+Rock phosphate . . 47. 4 67. 8 73. 5 
Ma nure+ Lime+Acid phosphate . . . 45. 2 64. 0 70. 8 
Manure+Lime+Complete commer- / 

cial fertilizer .................. . 37.3 1 68.4 . 73.6 
*The check yields are the average of plots 1 and 7. 

26.0 
28.4 
32. 1 
31.9 
35.1 

36.4 

1.50 
1.93 
2.13 
2.25 
2.29 

2 .34 

rotation. Apparently this is a most valuable material for use on this soil and 
liberal amounts should be used as far as they are available for use. Lime with 

• 

manure gave a further increase in crop yields, sho,ving effects not only on the 
legume crop but also on the corn and small grains. 

The phosphates generally proved of value, but sometimes the acid phosphate 
seemed superior and in other cases the rock phosphate had more effect. No 
definite conclusions can be drawn from these results as to the relative value of 
the t,ro materials. The results do indicate, ho"·ever, the possibilitr of value 
from the use of phosphorus on this soil and the desirability of testing both ma
terials on individual farms is emphasized. The complete fer tilizer proved 
somewhat better than the phosphates in some cases but the increases secured 
were not large enough to warrant the use of the more expensive materials. 

THE HUDSON FIELD 

The results secured on the Tama silt loam on the Hudson Field in Black H a\vk 
county are given in table x,.r. 

The crop yields were not secured in 1921 o,ving to an oversight on the part 
of the co-operator but the r esults are given for 1918, 1919, 1920 and 1922. 

The beneficial effects of manure on the Tama silt loam are sho"·n very defin
itely in these results, large increases being secured in all cases. Lime gave 
further increases on all the crop , sho,ving the value of this material "'hen 
applied to acid soils not only on legurnes but also on general farm crops. The 
rock phosphate, acid phosphate and complete commercial fertilizer gave in
creases in most cases, but the differences were too small to permit of definite con
clusions r egarding their i-elative values. Apparent!)', how·ever, phosphorus may 
prove of valne on this soil and tests of the acid phosphate and the rock are de-

I 
Plot I 
No. I 

1 
2 
3 
4 
5 
6 

TABLE XV. FIELD EXPERIJ\IENT, TA:\IA SILT LOAl\.1, BLACK HAWK 
COUNTY, HUDSON FIELD 

Treatment 

Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Manure . . . . . . . . . . . . . . . . . .... ... . 
Manure+ Lime ................... . 
Manure+Lime+Rock phosphate .. . 
Ma nure+Lime+Acid phosphate .. . 
1\1:anure+ Lime+ Complete commer-

cial fertilizer ................. .. j 

45.8 
49.3 
54.4 
56.5 
57.4 

58.5 

47.6 
54.7 
59.2 
64.9 
62.2 

67.5 

53. 2 I 
62.8 
67. 4 
73.3 
73.3 

72.4 

i 44. 8 
53. 1 

I 59.6 
58.1 
53.2 

62.2 

• 
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TABLE XVI. FIELD EXPERIMENT, CARRI NGTON SI LT LOAM, CLINTON 
COUNTY, CALAMUS F I ELD 

tr., cc t- 00 O') ~1 ...-i 
...-i ...-i ...-i i., M i., ...-i C"1 

29 

C"1 
C"1 

:Plot i.. O') S..O') s.. O') s.. ~ O') 
Q.) O') i.. O') i.. O') kc, 

Treatment ___, <I> ...-i Q.) ...-i Q.) ...-i i., 0,...-i <I> ...-i Q) ...-i Q)...-i <I> ...-i 
No. al 0. A 0. Q) 0. Q) A 0. Q) A 0. C1> en A Q) Q) Q.) en QJ>enQ) > en Q) .c: . $.-t s.. • s.. ~::is.. OAs.. O A i.. s.. •S.. i.. ·s.. ~ • s.. 

~ ::, c.l 0 ::, c.l c.l - 0 c.l - 0 <:) 
0 ::, (,.) 0 ::, c.l 0 ::, c.l .a C<l u .a al O.aalv ..... c'd 0.., Cl! 0 .a <'d O .a al .a cl:! 

1 I Check . . . . . . . . . . . . . . . . . . I 15.9 32.9 28.8 1.45 0.58 57.5 I 36.0 35.9 
2 l\Ianure . . . . . . . . . . . . . . . . 26.1 46.7 54.2 3.04 0.74 65.2 43.5 45.4 
3 

I 
Lime . . . . . . . . . . . . . . . . . . . 18.5 47.6 35.6 2.43 0.92 63.2 49.5 43.6 

4 Check 19.5 44.1 35.6 2.09 0.70 54.5 39.6 37.2 . . . . . . . . . . . . . . . . . . 
5 I Manure+Lime 24.0 55.5 55.9 I 3.38 0.74 75.7 50.9 51.8 . . . . . . . . . . 
6 l\1anure+ Lime+Rock I I 

phosphate . . . . . . . . . . . . 24.3 60.8 91.6 4.39 1 .22 85.1 52.5 63.4 
7 Check . . . . . . . . . . . . . . . . . . 21.2 42.2 37.1 3.07 0.90 53.2 44.4 36.3 
8 I l\Ianure+ Lime+ Acid I I phate . . . . . . . . . . . . . . . . . 27.5 61.7 77.8 5. 18 2.11 70.4 57.3 57.5 
9 l\Ianure+ Lime+ Com-

plete commercial fertil-
izer . . . . . . . . . . . . ....... I 31.9 63.3 86.6 4.38 1 .66 82.2 59.4 66.1 

') .4 . 2 47.9 33.3 41.4 10 ] Check ................. -I 20. 6 30 .1 3 ... 3 1 7 0 5 

sirable. The complete fertilizer apparently is less desirable than the phosphates, 
as it gives about the same effects and costs much more. 

THE CALAMUS FIELD 

The r esult secured on the Carrington silt loam on the Calamus Field in Clin
ton county are given in table X\TI. 

This field "as laid out in 1915 and hence results haYe been secured for eight 
years. The results are giYen on all check plots and averages are not struck. 
The effect of manure on all crops gro,vn on this soil is sho\\'ll to be very be1H'· 

ficial. Lime alone had some effect, but less than the manure in most cases. With 
manure, lime brought about increases over the 1nantu·e alone and the corn and 
grain crops ,Yere increased as ,,·ell as the legu1nes. The rock phosphate, acid 
phosphate and complete commercial fertilizer all gave increases in the various 
crops. The results " 'ere variable, ho"\\'eYer, the acid phosphate sometimes giving 
the best effect, while in other cases the rock show·ed up the best. The complete 
fertilizer occasionally gave greater benefits than the phosphates, but the in
creases "'ere not sufficiently large to ,,,arrant its use instead of a phosphate. Evi
dently phosphorus may be used profitably on this soil in many cases and tests 
of the t"·o carriers are to be urged. The complete fertilizer seems less rlesirable 
than a phosphate. l\1anure and lime are basic treatments of large value on this 
soil. 

. 

TABLE XVII. FIELD EXPERil\'.T•ENT, MUSCATINE SILT LOAM, MUSCA TINE 
COU TY, LETTS FIELD 

Plot } 
• Q) • Q.) 

..., I,,. 
I,,. >- I (l) ::, s.. ::, s.. .a c.l 00 .0 c.l O') cl:! ~ <O O Q) 'C ..c:: .... s.. 

::, C"1 

No. J Treatment d al~ en cl:! ~ Cl) s.. C"1 > A b C'1 ..., C"1 

s.. s.. .... ..., i.. .... ~ -~O') ~eds°' en o, 
0 Q.) al Q) ::, ,... It) ...-i C<l ...-i .a .... p.. u 0. 0 0. ..... 

1 Check ................ · · · · · · · · · · · · / 75.4 I 57.8 17 . 1 4230 .... 
2 ManurA ... . ...................... 77.8 58.6 20.6 4260 . ... 
3 Manure+Lime . . . . . . . . . . . . . . . . .... 77.2 58.6 23.9 4520 . . . . 
4 Manure+ Lime+ Rock phosphate . . . I 82.9 62.6 28.5 5160 .... 
5 I l\.'.Tanure+Lime+Acid phosphate . . . 83.7 62.6 27.5 5460 .... 
6 Manure+Lime+Complete commer-

I 
cial fer tilizer . . . . . . . . . . . . . . ..... I 84.8 67.4 31.2 5520 .... 

7 Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 78.4 51.0 19.9 4200 .... 
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THE LETTS FIELD • 

The results secured on th Muscatine silt loam on the Letts Field in Thiuscatine 
county are given in table XVII . 

This field was pastured in 1922, hence crop yields were not secured. Frou1 
the four crops grown, however, some indications of the value of various fertil
izers are given. Manure gave increases in all cases, and lime with manure had 
some effect, particularly on the clover and timothy but the ,vheat also sho"·ed 
an increase. The rock phosphate, acid phosphate and complete commercial fer• 
tilizer proved of value on all the crops, the complete fertilizer sho,Ying up better 
than the phosphates in every case. It is doubtful if this material ,vould prove 
profitable on t his soil, however, as the increases over the phosphates ,vere hardly 
large enough to pay for the additional cost of the complete brand. The acid 
phosphate and the rock gave almost the san1e results and hence a choice cannot 
be made between the t,vo materials. It is evident, ho"·ever, that tests of pho.;
phorus ,vould be very desirable on this soil and pho. phorus fertilizers \Yould 
probably give profitable crop increases. 

AVERAGE RESULTS ON CARRINGTON SILT LOAM 

The average results secured in all the field tests on the Carrington silt loam 
are given in table XVIII. The checks are the averages for all the untreated 
plots and the increases from the various treatments are calculated. 

Manure gave an increase in corn, in oats and in clover , the largest effect ap
pearing on the oats. Lime lVith manure gave a further increase in corn and 
in clover. There was no effect on the oats in fact the yield "·as less than with 
manure, but this result should merely be interpreted to sho"· no gain. Thert> 
would be no reason for a decrease and as only one oats crop is included, the 
particular yield was evidently somel'·hat abnormal. The rock phosphate ancl 

TABLE XVIII. CARRINGTON SILT LOAM 
Average Crop Yields and Increases Due to Fertilizer Treatment 

Iowa Experiment Fields 

Corn* Oats* I Clover* 

Treatment 

Ch eek .......................... . 
Manure ........................ . 
l\fanure+ Li me .................. . 
Manure+Lime+Rock phosphate .. 
Manure +Lime+Acid phosphate .. 
Manure+ Lime+ Complete commer-

cial fertilizer .... .. ......... . 
Cr op residues .................. . 
Cr op residues+Lime ............ . 
Crop residues+Lime+Rock phos-

phate ...................... . 
Crop residues+Lime+Acid phos-

phate ....................... . 
Crop residues+ Lime+Complete 

commercial fertilizer ........ . 

59.2 
65.9 
71.4 
74.6 
74.6 

74.3 
60.0 
65 .1 

63.5 

65.0 

69.7 

6. 7 
12.2 
15.4 
15.3 

15.1 
0.8 
5.9 

4.3 

5.8 

10 .5 

--

49.2 
60.3 
56.3 
61.2 
61.2 

67 .3 
55.0 
50.3 

61.8 

59.8 

67.3 

11.1 
7.1 

12 .0 
12.0 

18.1 
5.8 
1.1 

12.6 

10.6 

18.1 

<I) 
I-, 
C) 

c,! 

"O I-, 
...... (11 

~A 
;:,-. 

rn 
• i:: 

>o < ..., 
1.28 
1 .38 
1.55 
2.00 
2.25 

2.16 
1. 36 
1.48 

1.89 

2.00 

1.95 

0.10 
0.27 
0.72 
0.97 

0.88 
0.08 
0.20 

0.61 

0.72 

0.67 
• Corn yields averaged from 6 crops on 2 fields, oats from 1 crop on 1 field and clover from 3 crops 

on 2 fields. 
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TABLE XIX. TAMA SILT LOAl\1 
Average Crop Yields and Increases Due to F ertilizer Treatment 

Iowa E xperimen t F ields 

Corn* Oats• 

Treatment 

Check ..................................... .. . 
Manure ............... . ..................... . 
l\'1anure+ Lime .. ...... . ................ .. ... . 
Manure+ Lime+ Rock phosphate .............. . 
Manure+ Lime+ Acid phosphate ............... . 
Manure+Lime+Complete commercial fertilize r .. 
Crop res idues .... .... .... . ................... . 
Crop residues+ Lime .......... ............ .. . . 
Crop residues+Lime+Rock phosphate .. ...... . . 
Crop residues+Lime+Acid phosphate ....... .. . 

Cropti~:!~du·e·s·~ ~i-~~:~.o-~~.l~~~. ~~~~-e.r~~~: . ~~r_•j 

63.3 
69.6 
71. 8 
77.7 
75.3 
73.7 
69.7 
71.8 
74.4 
75 .7 

72.7 

6 . .3 
8.5 

14.4 
12.0 
10.4 

6.4 
8.5 

11. 1 
12. 4 

9.4 

46.0 
49.4 
56.3 
58.6 
56.7 
62 .9 
47.0 
57.9 
58.9 
63.3 

68.0 

3.4 
10.3 
12 .6 
10 .7 
16.9 
1.0 

11.9 
12 .9 
17.3 

22.0 

31 

•The corn yields are the averages of 3 crops on 2 fields The oats yields are the averages of 2 cro1,1s 
on 2 fields. 

acid phosphate brought about increases in all three crops, giving almost identical 
effects on the corn and oats. The acid phosphate ho,vever sho"'ed more effect 
on the clover than did the rock. The complete commercial fertilizer had th~ 
same ipfl.uence as the phosphates on the corn, gave a greater effect on the oats 
and a smaller effect than the acid phosphate on the clover. 

Crop r esidues sho,ved slight gains on all the crops. Lime again gave in
creases in the corn and clover but the yield on the oats plot ,vas abnormal. The 
rock phosphate and the acid phosphate gave no effect on the corn but both 
brought about pronounced increases in the oats and clover. The rock seemed 
some,Yhat better on the oats ,...,hile the acid phosphate ,vas slightly superior on 
the clover. The complete commercial fertilizer gave an increase in corn and 
larger effects on the oats than the phosphates. I t sho,ved no superiority ho,v
ever on the clover. 

These results confirm the previous conclusions from the individual fields on 
the Carrington silt loam. 1\Ianure is of distinct value. Lime gives increases in 
the cloyer and, of ten also in other crops. The phosphates give increases in yields 
in practically all cases and the complete commercial fertilizer proves of less 
value than the phosphates o,ving to its higher cost. Phosphorus fertilizers 
,vould evidently prove profitable for use on this soil. 

AVERAGE R•ESULTS ON THE TAMA SILT LOAM 

Table XIX gives the average r esults secured from all the field experiments on 
the Tama silt loam. 

J.\,Ianure brought about incr eases in both corn and oats. Lime ,vith manure 
had large effects on both these crops. Rock phosphate and acid phosphate sho,ved 
largP. increases, the rock apparently being slightly better than the acid phos
phatr. The complete commercial fer tilizer had less effect than the phosphates 
on the corn but proved some,vhat better on the oats. 

Crop residues showed slight effects but lime again brought about distinct in
crPases in both crops. 'fhe phosphates gave increases in both cases, the acid 

• 
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phosphate howing larger effects than the rock. The complete fertilizer again 
had less effect than t}J.e phosphates on the corn but gave greater inereases in 
the oats. 

These results indicate the value of manure, lime and phosphorus on the Tama 
silt loam. Rock phosphate seem slightly better than acid phosphate ,~hen ap
plied with n1anure but "·ith crop residues, the reverse is true and acid phos
phate is more effective. The complete fertilizer had less effect than the phos
phates on the corn but gave larger increases in the oats, not enough larger hosr
ever, to "·arrant its use. The testing of phosphorus fertilizers on this soil i · 
evidentlv verv desirable. . . 

THE NEEDS OF JOHNSON COUNT'Y SOILS AS INDI
CATED BY LABORATORY. GREENHOUSE 

AND FIELD TESTS 
Th<> fertiliz<•r nerds of the soils of .Johnson conntv are in<licatea bv the labora-. . 

tor)·, greeDhon c an<l field experiments reported earlier. While the field tests in 
,Johnson county have just been started and no results are as yet available from 
them, the experiments included in this report are located on soil types in other 
counties ,Yhich are the main types found in Johnson county. H ente the con
clusions dra\\·n from then1 may be considered to indicate quite definitely the 
needs of Johnson county soils. Further1nore they confirm the con<'ln':lions fro1n 
the laboratory and greenhouse tests ana they are supported by much practical 

experience. 
It should be e1npasized that no suggestions are offered here \\·hich are not 

based on experimental and far1n evidence of their value and no treatments are 
recommended "-hich are not of proven value. In some case· tests on the farm 
arr adYised and these tests are onlY such as may be l'arried out on anv far111 ,,ith . . . 
little difficulty. imilar experiments are undt1r "·ay on 1nany farn1 and are 
giving information of n1uch value to the farmers ,Yho are conducting them and 
they are also providing valuable data to others ,vho are farming the !->a1ne types 
of soil. Such tests also aid in the solution of the problem of profitable farming 
an<l permanent fertility on the particular soil. The Soils Section of the T o,Ya 
Agricultural Experiment Station will aid any who may "·ish to test the needs 
of their o"·n soils and directions ,vhich n1ay be follo,ved in carrying out such 
test~ are giYen in Circular Ko. 2 of the Experiment Station. 

LIMING 
All the soils in Johnson county sho\\·ed, acidity and need of lin1e, according to 

the tests " 'hich are given earlier in this report. Apparently laud in this count~· is 
quite generally acid and one of the first treatments needed to insure the best 
gro,vth of all crops is the application of li1nestone. Legu1nes such as red cloYer, 
and alfalfa are especially sensitive to acidity and frequently such crops refuse to 
grow· at all "'her~ the soil is strongly acid. i 1any times the yields are poor be
cause of acidity. But other crops grown in the general farm rotation are also 
affected more or less by acid conditions and will not give the best )·ields unless 
limf' is f'mployed. Corn and small grains often sho,v considerable increase fron1 
the use of lime, due probably to its indirect effects on the soil, rnaking condi tion') 
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better for crop growth, rather than to any actually injurious effect of the acidity 
on the crop itself. 

Liming benefits soils because of the improvement in the chen1iral, physical and 
bacteriological conditions in them. It corrects acidity "·hich is injurious t:> 
:::;ome cr op.3, particularly legumes. I t adds the plant food constituent, calcium: 
,vhich may be needed, and which is taken up in large amounts by alfalfa, for 
example. I t improves the physical conditions in both heayy and light soil:::; 
opening up the former, making them better aerated, less cold and 1noist ancl 
better suited for the production of available plant food. I t tightens up light, 
sandy soils, on the other hand, making them less droughty and better able to 
hold plant food. Bacterial activities ar e incr eased by liming as practically all 
of the desirable bacteria " 'Ork best in the absence of acid conditions. Greater 
decompostion of organic matter is bro\lght about and hence there is a more 
rapid production of nitrates for plant feeding. But the other necessary plant 
food constituents are also affected and more available plant food of all kinds is 
produced from the stor e of unavailable material naturally present in the soil. 
'l'here is also a greater fixation of nitrogen from the atmosphere both by the 
free-liYing or ganism and by those living on the roots of legumes, and hence the 
nitrogen content of the soil may be increased and kept at the most de irable 
amount. I n some cases the value of lime on acid soils may be dne to its 
effect on the chemical, the physical or the bacterial conditions but in most in
stances the increased crop yields secured may be attributed to a combination 
of effects on all three groups of factors. 

F or the best C~'OP production in Johnson county it is essential that lime be 
' applied when needed. The crop increases ,vhich may be secured from the pro-

per use of this material are indicated in the results from the greenhouse and 
field tests "·hich have been discussed. iruch farm experience confirms this con
clu:::;ion and liming is coming to be considered as a f1111damental far1n practie1~ 

to insure the best crop gro,vth, especially of legumes and to permit of keeping 
the soils permanently productive. 

The proper amount of lime to use on any soil must be deter1nine<l by te:-sring 
the needs of that particular soil. The data given earlier in this report should 
be considered merely to indicate roughly the type needs. Soils vary ,videly in 
extent of acidity and even the same type ,,·ill show different lime needs, in 
different :fields. The soil from every field should therefore be tested . eparately 
if the proper amount of li1ne is to be applied. Farmers may test their o,vu soils 
and ascertain quite r eadily ho,v much lime should be applied to a particular area 
but it will generally be more satisfactory if thPy ,vill send a small sarnple to 
the .._ oils Section of the Io"·a Agricultnral Experiment Station and havp it tes
ted free of charge. 

Lime disappears from soil quite rapidly thru leaching ancl in othc>r ,yays and 
hence one test and one application of lime ,vill not be sufficient for all time. I t 
is recommended that soils be tested at least once in a four year rotation and that 
the lime needed be applied just preceding the lcgnmE.' crop of the rotation. Thus 
the greate:::;t beneficial effect " ·ill be secured. The sueceeding crops "·ill br hen<>• 
fitted not only by the lime but also by the greater amounts of legume residnE.'~ 
which are turned under in the soil. 
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The farmers of Johnson county should test their soils for lime requirement.c:; 
no\v and at regular intervals thru the years to come and should apply the neces
sary amounts of limestone. Thus they may secure the best crop growth and 
keep their soils permanently productive. Further information regarding the 
losses of lime from the soil, the use of lime by various crops and other points 
in connection ,vith liming are given in Bulletin 151 and Circular 105 of the 
Iowa Agricultural E xperi1nent Station and the Io\va Extension Department. 

MANURING 

None of the soils of Johnson county are supplied ,,·ith any large amounts of 
organic matter altho some contain considerably more than others. The Clinton 
silt loam, the most extensiYe type, is not high in this constituent containing only 
an average amount. The Tama silt loam is not rich in organic matter. The 
Carrington silt loam and the ~Iuscatine silt loam are better supplied ,vhile the 
minor upland types are much lo,ver. The Bremer soils ou the terraces are 
higher than the other terrace types while the Buckner loamy sand is particular 
ly lo,v. 'fhe bottomland soils are all fairly well supplied "·ith organic matter. 
In general it appears that the light colored, lighter textured soils are lo,Yer in 
organic matter ,vhile the dark colored, heavy types are fairly "'ell supplied. 

In some of the soils in the county it is evidently necessary to build up the 
supply of organic matter but in all cases it is necessary to keep np the amou1t1 
of this material. The value of farm manure on these soils is evident. \\Thile its 
effects are most noticeable and its use most important on the poorer types, large 
and profitable crop increases are secured by applying manure to the da rker 
colored, apparently richer soils. If the largest crop yields are to be secured and 
the soils of the county are to be .kept permanently productive it is most im
portant that the organic matter supply be built up in some cases and maintained 
in all instances and that the value of farm manure for this purpose be generally 
recognized. 

Farm manure is one of the most Yaluable fertilizing materials "·hich can be 
applied to soils. It improves the chemical, physical and bacteriological soil con
ditions and as a result increases crop yields. It contains a large part of the 
essential plant food constituents ,vhich have been remove(1 from soils by the 
crops gro"'n and used for feed and hence it improves soils chemically by sup
plying these constituents. It actually lengthens the "life" of the soil by pro
longing the time ,vhen any one element ,vill become deficient. H ence it plays an 
important part in keeping soils productive. 1\fuch organic matter is added to 
soils in manure and this has an important effect on them chemically and on 
their fertility. Organic rnatter also affects the physical condition of soils. It 
enables li~ht, open soils to bold moisture and plant food better. It opens up 
tight heavy clays and insures better air and 1noisture conditions in them. These 
changes in physical conditions result in a more rapid production of available 
plant foocl and hence may have a large effect on crop yields. 11Ianure contain-; 
enormous numbers of bac.:teria and ,vhen applied to soils increases its content 
of these organisms. Bacteria are the active agents making plant food aYailablt.! 
aucl hence in manured soils there is a larger and more rapid production of aYail
ablc plant food. The organic matter in manure stimulates bacterial action and 
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henc~ there is a further effect on the supply of plant food, suitable for crop 
usE'. The bacterial effects of manuring may be the most significant in some 
cases. On soils high in organic matter beneficial effects of mannring are un
doubtedly due mainly to the addition of bacteria. On ne\vly drained, rich black 
soils this is certainly true. On most soils ho\\'ever, the effects of manuring 
are probably the r esult of improved che1nical, physical and bacterial conditions. 

The value of manure as a fertilizer is often overlooked. Frequently it is 
stored in loose piles, exposed to the ,Yeathcr ,Yhere it is sure to lose much of its 
value. Often 70 to 90 perrent of the 1nost valuable portion of the manure may 
be carried aw·ay in the liquid draining from the manure heap. \Vhen such 
losses occur the effect of the manure on crop yields is correspondinily reduced. 
Losses from manure have therefore a real money value and farmers should take 
precautions in storing manure to prevent extensive deterioration in value. l\1an
ure is sometimes applied to the soil as it is produced and in such eases there is 
the least pos,;ible chance for losses to occur. It is not al";·ays practicable, ho,vever, 
to handle the manure in this ,Yav and it must be stored. There are various 

• 

methods "·hich n1ay be follo"·ed in storing and they are each the most desirable 
under certain conditions. Xo oue n1ethod is best for all circumstances. Covered 
yards may be employed; pits are sometimes used; composting is often prac
ticed. Other methods are suggested but in general it may be said that any 
method ,vill prove desirable if the manure is kept moist and compact and pro
tected from the "'eather. Even ,Yhen it is most carefully stored son1e losses 
occur but "'hen these are kept to the low·est possible point, as much as 75 percent 
of the normal value of the 111anure may be returned to the soil. 

Normal applicabons of 1uanure amount to 8 to 10 tons per acre once in a 
four-year rotation. This amount gives usually the greatest effect on crop 
yields per ton of manure applied. It is not economical nor desirable to make 
large applications of manure ,vhere general far1n crops are to be gro,vn. Only 
where soil~ are particularly deficient in organic matter will large amounts prove 
as profitable. On the average livestock farm, the amount of manure produced 
is insufficient to supply a large amount to all the soils on the farm. If one 
field receives a ]arge application, other areas must go untreated. \\7hen more 
than normal applications arc desirable it is not profitable to put on more than 
16 to 20 tons except ,vhere truck crops are to be grown. For general farming 
conditions it seems most desirable to apply a reasonable amount of manure to 
each field once in the rotation. On darker colored, rich soils, the applicatioPs 
may be reduced belo\\' the normal and in such cases the application should. not 
be made preceding the small p;rain crop <nving to the clang-er of lodging. 

The effects of manure in increasing crop yields have bec•n indicated in the 
greenhouse and field tests reported earlier and much farm experience confirms 
the conclusion that farm manure is a most profitable fertilizing material to uscl 
on the soils of Johnson county and ,vherever it is available for use, it should 
serve as a basic soil treatment. No other fertilizers ,vill prove of as large value 
unless manure is used as a basic application. 

GREEtN MANURING 
On grain farms, where manure is not produced, some other 1naterial must 

take its place and on many livestock farms the use of some material to supple-
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ment the manure is necessary, as the amonnt produced is insufficient to meet 
the needs of the farm. Green manuring is a desirable practice under both these 
conditions. Either legumes or non-legumes may be used as green manures, but 
the former are much more desirable because "·hen inoculated they dra\v their 
nitrogen from the air and thus, ,vhen turned under the soil, they increase 
the supply of this constituent. They also add organic matter and thus have a 
double value as green manures. Non-legumes merely supply organic matter 
and hence it is rarely that legumes are not preferable for use as green 
manures. J\fany legumes serve as green manures and one may be chosen 
which will prove satisfactory under aln1ost any climatic, soil or rotation condition. 

Many of the soils of Johnson county might be made more productive thru 
green manuring. On grain farn1s the practice is necessary while on many live
stock farms it may be desirable if the supply of organic matter is not at the 
best. The use. of green manures is quite generally essential for permanent fer
t ilit~,. The practice should not be follo,ved blindly or carelessly, ho,vever, or 
undesirable effects may result. A heavy green crop turned under in the soil 
may prove injurious to the subsequent crop if the soil is too dry, because of 
undesirable effects on the moisture conditions. With proper precautions ho\\·
ever , green manuring may often be a most profitable practice. Frequently a 
part of the clover crop may be turned under and this constitutes a partial 
grePn manuring practice. Occasionally the first crop is cut and the second 
plo,ved under. If the seed only of the legume is removed the crop becomes 
mainly a green manure. So'11etimes a legume may be seeded in the corn at 
the last cultivation and serve as a catch crop, producing desirable effects. A. 
legume is sometimes used as a cover crop and may benefit the soil to a largti 
extent. Advice regarding green manuring under special conditions "'ill be 
given by the Soils Section upon r equest. 

Crop r esidues returned to the soil aid 1naterially in keeping up the supply 
of organic matter and they also have some value because of the plant food 
constituents which they contain. They are frequently burned or destro~·ed 
in some v.•ay and not turned under in the soil, and in such cases, considerable 
valnable n1aterial is ,vasted. On the livestock farm, they should be used f0t 

feed or bedding and returned to the soil in the manure. On the grain faru1 
they may be applied directly to the soil or the straw may be allo,ved to clecon1-
pose partially before being plowed under. The proper use of all crop residues 
is par ticularly necessary on the grain farm because farm manure is not pro
duced but they should be thoroly utilized on th<' livestock farm to supple1nent 
the farm manure applied and to aid in keeping up the supply of organic •nattr:
and other plant food constituents. 

THE USE OF COMMERCIAL FERTILIZERS 

The supply of phosphorus is not large in any of the soils in Johnson county 
and in some instances it is very lo"'· The most extensive upland types art• 
better supplied but the total an1ount present "'onld not be sufficient for an un
limited number of crops, even if it "'ere made availablP as rapidly as lll'cessarv 
which ,vould be very unlikely. Further1nore the content of the soils is such 
that there is grave question ,vhether crops are being properly supplied ,vith 

l 
i 
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available phosphorus at the p resent time. Even ,vhen considerable amounts of 
phosphorus are found in soils, there is no assurance that it is being change<.l into 
an available form as rapidly as necessary, but ,vhere the supply is lo,v, it is 
practically certain that the availability is proportionately lo,ver. It is evident 
that phosphorus fertilizers " 'ill be needed on the soils in this county in the 
near future and there is also evidence that profitable results might be secured 
from the nse of such materials at the present time. vVith some soils the impor
tant thing may be to provide some quickly available phosphorus but in all in
stances it is necessary to consider the building up of the phosphorus content 
so that crops may be gro"·n satisfactorily in the futur e. The results given 
earlier in this report indicate that phosphorus may be a limiting factor in 
growth in some cases and '"hile definite conclusions cannot yet be drawn from 
the greenhouse and field tests, ind,ications are certainly given of the desirability 
of testing the value of phosphorus carriers in Johnson county. 

Two phosphorus fertilizers, rock phosphate and acid phosphate, are most 
commonly applied to soils to supply phosphorus deficiencies. Acid phosphate 
supplies the phosphorus in an i1nmediately available form ,vhile the element 
in rock phosphate must be made available in the soil. Rock phosphate costs 
less than acid phosphate but much larger amounts must be applied. I t is added 
at the rate of 2000 pounds per acre once in a four year rotation ,vhile acid 
phosp~ate is applied at the rate of 200 pounds per acre annually. Thus it is 
important to decide ,vhich material should be applied. The field tests no,v un
der way include both materials and eventually it may be possible to say ,vhich 
should be used on a particular soil for the most profitable results. For the 
present this cannot be done. The results discussed earlier in this report sho,Y 
generally some"·hat greater effects from the acid phosphate but in some case,s 
the rock is quite as effective and in a f_e,v instances, more so. Different results 
are secured under different soil conditions It can only be urged no,v that 
farmers test both 1naterials on their o,vn soils and thus determine for their 
particular condition ,vhich material is the most desirable. It is a simple matter 
to carry out such tests and directions are given in Circular 82 of the Io,Ya Agri
cultural E xperiment Station. The indications are that one or the other phos
phorus fertilizers may give profitable crop increases on many Johnson county 
soils. 

Nitrogen is not low in most of the soils in Johnson county, but neither is it 
Yery high and systems of permanent fertility must include methods of supply
ing this element. In a fe,v cases the supply is low and then the need of nitro
gen at the present time is evident. )Jitrogen disappears gradually from all 
soils ho,Yever thru utilization by crops or thru leaching and some fertilizing 
material must be used on all soils to make up for these losses and to keep up 
the supply.. Farm manure ,vhen carefully stored ancl applied to the soil acl<h; 
much nitrogen but in most cases this material alone " 'ill not keep up the sup
ply. The ordinary application of manure which has been '"'ell cared for ,viE 
on]y r eturn to the soil a portion of the nitrogen content but there is -.till a 
deficit eYen ,vhere this material is carefully utilized. 

T,egnminous green manures supply nitrogen in a cheap and most desirable forr·, 
and by their use to supplement far1n manure and crop residues, thr nitrogt>n co11 -
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tent of soils may be increased and 1naintai11ec1. The legumes must be "·ell inoc
ulated or they ,Yill not take up nitrogen from the atmo phere and ,Yill not ser\'e 
as nitrogenous fertilizers. If the legume crop is removed as hay, there "·ill be 
no gain in nitrogen. If a part of the crop is removed there may be 01ne nitrog.:n 
added to thr soii. I f the seed only of the lPgumP is harve ted, then there may 
be a large effect. Th<> greatest influence of a legume as a nitrogenous fertilizer 
can only be exertc•d, ho"·eyc•r, if tlH' entire crop l,·hich has been thoroly inoC'nlat..,d 
is plo,,·ed under in thl· soil. \Yhen this is clone, no comrner<·ial nitrogenous f Pr
tiliz<'rs is nrees ar-'·· In grn<>ral they cannot be rec:omn1ended for gen
eral use on the ~oils of thi'> connty. TlH•y n1ay pos-;ihly he used in . mall 
amounts as top dressings bnt for gener al farm crops farrn 1nanure. crop rec;idues 
and leguminous green manures "·ill keep up the nitrogPn supply. There i no 
objrction to using a conln1crcial nitrogen carrier if profitable results can be se 
('Ur<'<l hut the.'· . hould not hP nsl'1l until tests have proYen their value . 

• \ nal.'·c;e" of man.'· soil" of the state 1nadp seYPral yrars ago ho,Yed a larg-e 
c·o11t<'11t of potassium in praetieally all case<;. I t is hardly likel.', therefore, that 
potac;sin1n fPrtilizrrs "·ould pro,·r profitablr for general fa r rn crop . If the or
ganic· n1attPr content in soils is good and the g<'neral physical conditions are 
..,atisfaC'tOr.'· potassium should be produced in an available fora1 in sufficient 
qnantities to keep erops ,Yrll supplied. In indiYi<lual cases, it n1ight pro, e d<>c;ir
ablE' to apply a c:;mall an1ount of an available potac:;sium ('arrier like the 1nnriate 
or the sulfat<> to mak<> up fol' a cl<'fiC'ir1u•y in aYailahle potassium but in generc1l 
it seemc; hardly likrly that these matPrials ,Youlcl proYe profitable. Certainly 
tests should bc• 1nacle on sn1all areas befor<> therr i-; an application to an~· ex
tensive arra. Thr nc;e of potassiu1n fertilizers in sn1all a·nounts as top drrssings 
is sometin1cs of Yalue hut again thic:; cannot be generally rrcommended. 

C'on1plete co1nmercial fertilizers arc not rc•c·on11n°11<led for general use in 
.John,on county at the prrsent ti1ne. 'l'he nitrogen supply in the . oils 111ay be 
more cheapl.'· kept up by the use of legu111e ac:; green 1nanure and the potassiu1n 
supply -.;hould be adequate for 1nany .'·ears. Phoc;phorus may be 1nore cheaply 
snpphecl in aeid pho. phate or rork phosphate. The tcc;ts reported earlier haY·' 
'>ho,Yn that eompletr · fertilizC'rs giY<' variable rffe<'t on different oils and on 
varionc; r r opc;. T n grnrral ho"·ever thry do not sePn1 to increase crop yieldc; to a 
suffiC'irnt extent abovr the inc-rease from thc> u.;;<' of phos;phates to "·arrant their 
use•. 'rhry ar r much 1nore e,pensivr and n1ust giYc Yer)· 11111ch larg-er <·rop in 
C'rc·asec; to prOYC' as profitahlP as the cheaper phosphatc>s. ThPre n1ay be casr.., 
in "hieh thr co1nplrt<' brands ,youlcl proYc> dl:'sirable but the.'· shov1(1 not be ex
tensiY<'i.' nc:;e<l until trsts in eon1parison " ·ith phosphatr havr proven then1 
mor<' profitablr. Tests ma)· readily br 1na<le on small area'- by an.' "·ho are 
intl'rt>st<cl and if thr rrsnlts arc satisfac-tor y. there ic:; no objection to th >ir nsr. 
\fhr11 gro\\ ing- tru<'k erops thr situation is Y<'r.'· diff('rent ancl con1pletl' fertilizrrs 
esppc•iall) prepared for su<'h C'rops nHl.'' he rn1plo~-ecl 111 1nany ca~es " ·ith l1is 

tinet profit 
DRAINAGE 

The soils of ,Johnson l'Onnty as a \\bole are quite a<lcquatelr drained. 1'111' 
<1rainagr map gi, <'11 earlier in this r eport indicates that the natural draina~c 
S_\-strm of the <'Ount.'· is quite complete. There> arc howcYer, certain arpas of 
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various soil types, ,vhere the drainage is poor and tiling is very desirable. I f 
a soil is too wet, satisfactory crops cannot be secured and the first treatment 
snch areas need is tiling if crop yields are to prove profitable. The J\1uscatine 
silt loam needs tiling in certain areas. Several of the terrace soils, notably the 
Bremer types and the Chariton silt loam should be drained. The Wabash soils 
on the bottoms are also in need of drainage but, of course they also need protec
tion from overflo,v if they are to be made productive. 

The cost of installing tile may be considerable but the expense is more than 
\Varranted by the increased crop yields secured. Tiling out small areas of thr 
various soils mentioned and other areas in the county may prove of distinct 
value in many e:ases and this drainage should be considered, a basic treatment 
before any fertilizers are tested or conclusions are dra"rn regarding the value 
of any special soil treatment. 

THE ROTATION OF CROPS 

Soils ,vi.11 not continue to produce large yields of the same crop indefinitely 
but a rotation will keep the soils productive over a much longer period of ti1nc. 
Often, the large value derived, from a particular crop will lead to an attempt 
to gro,v it year in and year out. Soon yields decrease and eventually the crop 
refuses to gro,v. Experiments and much farm experience have shO\\'n that, over 
a period, of years the money returns fron1 a rotation are greater than from con
tinuous cropping eYen altho the rotation includes crops which are less profitable. 
This is due to the fact that yields do not decrease so rapidly under the rotatio11. 
Some rotation should be followed on every soil if the soil is to be kept productive. 

In Johnson county, as in all other counties, rotations should be follo,ved. 
No one rotation can be recommended for use under all conditions but from 
among those given below some one may be chosen ,vhich should be satisfactory 
In fact almost any rotation may be followed provided it contains a legume and 
the "money" crop. 

The follo,ving rotations are suggested for use in Johnson county: 

1. SIX-YEAR ROTATION 
First Year -Corn. 
SeconcZ Year-Corn. 
Thircl Year -"'heat or oats ( with clover, or clover and grass). 
Po11rth Y •ar-Clover, or clover and grass. 
Fifth Y eur -Wheat (with clover), or grass and clover. 
Sixth Year -Clover, or clover and grass. 

2. FOUR OR FIVE-YEAR ROTATION 
First Year -Corn. 
Scconcl Year-Corn. 
Third Year - "\\7beat or oats (with clover or with clover and timothy). 
Fottrth Year-Clover. (If timothy was seeded with the clover the preceding year, the 

rotation may be extended to five years. The last crop ,vill con sist prin
cipally of timothy.) 

3. FOUR-YEAR ROTATION WITII ALFALFA 
First Year -Corn. 
Seconcl Year-Corn. 
Third Year -Clover. 
Po11rth Yrar-V.'heat. 
r'i fth Y,·ar Alfalfa. ( The -crop may r emain on the land five years. This field should 

then be used for the four-year rotation outlined above and the alfalfa 
shi fted to one of the fields v,rhich previously was in the four-year sys
tem. 

• 
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4. FOUR-YEAR ROTATIONS 
First Year -Wheat (with clover). 
Second Year-Corn. 
Third Year-Oats (with clover ). 
Fourth Year-Clover . 
First Year -Corn. 
Second Yl'ar-Wheat or oats (with clover ). 
Third Year-Clover. 
I!'ourth Year-Wheat (with clover). 
First Year -Wheat (with clover ). 
Second Year-Clover . 
Third. Year -Corn. 
Fourth Year-Oats ( with clover ) . 

. THREE-YEAR ROTATIONS 
First Y ear -Corn. 
S,'cond Year-Oats or wheat (with clover seeded in the grain) . 
Third Year -Clover. ( I n grain farming, only the grain and clover seed should be sold; 

most of the crop r esidues such as corn stover and straw should 01:: 
plowed under. The clover may be clipped and left on the land to be 
returned to the soil and only the seed taken from the second crop.) 

}'irst Year -Corn. 
Second Year-Oats or wheat (with clover ). 
Third Year -Clover . 
F'irst Y 'ar -Wheat (with clover). 
Second Year-Corn. 
Third Year -Cowpeas or soybeans. 

THE PREVENTION OF EROSION 
Erosion is the carrying a,vay of soil thrn the free 1novement of ,,·ater over 

the surface of the land. If all the rain falling on the ground ,vere absorb«>d, 
erosion could not occur, hence it is evident that the topography or the '"lay of 
the land,'' and the cropping of the soil are the factors '"'hich determine the oc
currence of this injurious action. 

Slo,vly falling rain may be very largely absorbed by the soil, provided it i~ 
not already saturated "·ith ,vater, ,vhile the same amount of rain in one stor1n 
"·ill "·ash the soil badly. , ·Yhen the soil is thoroly "·et, the rain falling on it "·ill 
of course ,vash over it and much of the soil mav be carried a,vaY in this 111anner • • 

to the detriment of the land. 
I1ight, open soils w·hich absorb ,vatcr readily are not apt to be subjt>ct to 

erosion ,vhilc heavy soils such as loams, silt loams and clays may suffer much 
from heav~· or long-continued raii1s. Loess soils are very apt to be injured b~· 
erosion "·hen the topography is hilly or rough and it is this group of soils ,Yhich 
is affected to the greatest extent in Io"·a. Flat land is, of course, little influenced 
by erosion. Cultivated fields or bare bluffs and hillsides are especiall~· suited 
for erosion ,vhile land in sod is not affected. The character of the cropping 
of the soil may th<'refore determine the occurrence of the injurious action. 

The careless management of land is quite generally the cause of the erosion in 
Io"·a. In the first place, the direction of plowing should be such that the dead 
furro,vs run at right angles to the slope; or if that is impracticable, the dean 
furro,Ys should be '' plowed in'' or across in such a manner as to block them. 
Fall plo,Ying is to be recommended ,vhenever possible as a means of preventing 
erosion. Only ,Yben the soil is clayey and absorption of ,vater is very slo,Y ,Yill 
spring plo,ving be advisable. The organic matter content of soils should bl" 
kept up by the addition of farm manure, green manures and crop residues if 
soil subject to erosion is to be properly protected. By the use of such materials 
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Fig. 10-Clinton silt loam about a mile north of Coralville. 

the ab orbing po,Yer of the soil is increased and the:' also bind the soil particle:-. 
together and prevent their "·ashing a,vay as rapidly as might other"·ise be th<· 
case. By all these treatments the danger of erosion is considerably reduced 
and expensive methods of control 1nay be rendered unnecessary. 

There are t"·o types of erosion, sheet ,vashing ancl gnll:·ing. 'rhe fo1'Tner 111ar 
occur OYer a rather large area and the surface soil may be removed to such ·1 

large extent that the subsoil n1ay be exposed and crop growth prevented. 
, 'heet washing often occurs so slo"·ly that the farmer is not a,vare of the gradual 
removal of fertility from his soil until it has actually resulted in lo,ver crop 
.,·ie]ds. Gullying is n1ore striking in appearance bnt it is less harmful and it 
it nsually more easily controlled. I f, ho"'ever, a rapidly "·idening gully is 
allo"·ed to gro,v unchecked an entire field may soon be made useless for farming 
purposes. Fields may be cut up into several portions and the farming of such 
tracts is more costly and inconvenient. 

In J ohnson county erosion occurs to a considerable extent in the Clinton silt 
• 

loam and occasionally ,vashing occurs in the Carrington silt loam and the Tam:1. 
silt loam. The Shelby soils are the most seriously eroded ho"·ever of an:' of 
the types and in many cases much of the surface soil has been re:noved from 
these soils. J;ittle erosion occurs on the terraces but some of the older higher 
terraces have been ,vashed to some extent. It is very necessary that n1eans be tak
en to protect these various soils in the county from the injurious effect of sur
f ace washing and from the formation of gullies. 

The means " ·hi~h may be employed to control or prevent erosion in Io"·a may 
he• ronsidered under five headings as applicable to '' dead furro,vs'' to small 
gullie , to large gullies, to bottoms and to hillside erosion. 
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EROSION DUE TO DEAD F URROWS 

Dead furro,vs or back furrows, ,vhen running with the slope or at a consid
erable angle with it, frequently result in the formation of gullies. 

"Plowing I n." It is quite customary to : 'plo,v in" the small gullies tba t re
sult from these deaJ, furro,vs and in level areas where the soil is deep, thi:, 
"plo\\·ing in" process may be quite effective. I n the more rolling areas, bo,v
ever , "·here the soil is rather shallow, the gullies formed from dead furro,Ys 
may not be entirely filled up by "plowing in." Then it is best to supplement 
the '' plo,viug in'' "·ith a series of '· staked in'' dams or earth dams. 

''Staking In .'' The method of "staking in" is better as it r equires less 
"·ork and there is less danger of "'ashing out. The process consists in driving 
in several series of stakes across the gully and up the entire hill ide at intervals 
of from J ,3 to 50 )·ards, according to the slope. 'I.1he stakes in each serie<s 
should be placed three or four inches apart and the tops of the stakes shou]rl 
ext<>nd \\·ell above the surrounding land. I t is then usually advisable to "'eave 
-.;omr brush about the stakes, allo,Ying the tops of the brush to point up-stream. 
Additional brush may also be placed above the stakes, "·ith the top pointing 
np-stream. permitting the ""ater to filter thru, but holding the fine soil. 

Earth Dains. Earth dams consist of mounds of soil placed at intervals 
along the slope. 'l'hey are made so111e\\•hat higher than the surrounding land 
and act in much the same ,vay as the stakes in the "staking in" operation. 
There are some objections to thr use of earth dams, but in many cases they 
1nay be quite effective in preventing erosion in '' dead furro"·s. '' 

Sl\IALL GULLIES 

Gullies result from the enlarge1ncnt of surface drainageways and they 
1nay occur in cultivated land, on steep hillsides, in grass or other Yege
tation, in the bottomlancls, or at an~· place "'here water runs over the surface 
of the land. Sn1all gullies 1nay be filled in a number of ways but it is not prac
ticable to fill them by dumping soil into then1; that takes much "·ork and is not 
lasting. 

Checking Ovrrfalls. The for111ation of s1nall gullies or ditches is practically 
al"·ays the result of overfalls ancl one of the 1nost i1nportant problems is, there
fore the checking of these oYerfalls and preventing them from ,vorking back 
and extending the size of the gully. An easy method of checking the overfalls 
is to put in an obstruction of straw' and brush and stake down with a post. One 
or n1or€' posts should be set firmly in the ground in the botton1 of the gully. 
Brush is i11tcrhvined bet"·cen the posts, stra,v is "'ell tramped down behind them 
and th€' stra,v and brush both are held in place b)' cros pieces nailed to the 
posts. 'l'his 1ncthod docs not fill the existing ditch but does prove Yery satis
factory for pre, cnting the overfall from ,Yorking back upstream. It is an in
stallation ,vhich is very desirable before any success can be had in filling smali 
or large gnllirs. 

"Staking I n." 1'he simph'st method of controlling s111all or moclerate sized 
gulli€'s and thP one that giYe'l the n1ost general satisfaction is thr staking i1t 
oprration rccom1nencled for the control of dead furrO\\' g-ullie . The stakes 
should vary in size "·ith the size of the gully, as should al:;;o the size and quantit:'' 
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of brush ,vovcn about the stakes. A modification of the system of '' staking in'' 
which has been used with success in one case consists in using the brush without 
stakes. The brush is cut so that a heavy branch pointing do,vnward, is left 
near the top. This heavy branch is caught between a fork in the lower part 
of the brush-pile, or hooked over one of the main stems and driven ,vell into thf' 
ground. Enough brush is placed in this manner to extend entirely across the 
gully, with the tops pointed downstream instead of upstream, which keeps it 
from being washed a,vay as readily by the action of a large volume of ,Yater. 
A series of these brushpiles may be installed up the course of the gull~,. ancl 
with the regular r epair of ,vashouts or undercuttings may prove very effective 

The modification of this system of "staking in" ,vhich is being used ,vith 
succf'SS in some sections, consists in covering the bottom and si<les of the ditc11 
""itb str a,v for a distance of four to 10 feet, depending upon the ,vidth of the 
ditch. B1·ush, ranging in size from fine at the bottom to coarse at the top, ic, 
laid on the straw with the butts headed up-stream. The brush and stra"' are 
held in place by cross pieces spiked to posts previously set. The number of 
posts will depepd of course upon the size of the gully. These posts should 
be set well into the ground and spaced about four feet apart, being arrange,] 
in a , r_shape with the point do,Ynstream and lower in the center than at the 
sides of the ditch. This modification of the '' staking in'' method is proviug 
very satisfactor y. 

Th e Straiu Dam. A simple method of preventing erosion in small gullies 
is to fill them with strav;r. This may l:>e done at threshing time ,vith some 
saving of time and labor. The stra,v is usually piled near the lO\\'er end of the 
gnlJy, bnt if the gully is rather long or branching, it should be placed near 
the middle or below the junction of the branches or more than one darr1 
should be used. The pile should be made so large that it ~vi]l not ,vash out 
rea<lily ,vhen it gets smaller thru decon1position and settling. One great ob
jection to the use of stra,v is the loss of it as a feed, as a bedding material and 
as a fertilizer. Yet its use n1ay be ,varranted on large farms ,vhich are 
operated on an extensive scale because of the saving of tin1e, labor and inspection. 

The Earth Dani. The use of an earth dam or mound of earth across a gully 
may be a satisfactory method of controlling erosion under some conditions. It 
will prove neither efficient nor permanent, ho\\'ever, unless the soil above the 
dam is sufficiently open and porous to. allo,v of a rather rapid r emoval of water 
by drainage thru the soil. Other,vise too large amounts of ,vater may ac
cumulate aboYe the dam and " ·ash it out. In general it may be said that 
when not proYided " 'ith a suitable outlet under the dam for surplus ,vater 
the earth <lam cannot be recommended. When such an outlet is provided 
the dam is called a '' Christopher' ' or ''Dickey' ' dam. 

The "Christopher" or "Dickey" dani. This modification of the earth da1u 
consists merely in laying a line of tile do\\'n the gully and beneath the dam, 
an elbo,v or '' T'' being inserted in the tile just above the dam. This '' T,'' called 
the surf ace inlet, usually extends two or three feet above the botto1n of the 
gully. A large sized tile should be used in order to provide for flood ,vatcrs 
and the dam should be provided with a cement or board spilhvay or run-off 
to prevent any cutting back by the ,vater flo,ving from the tile. The earth 
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dam should be made ome\\·hat higher and ,rider than the gully and higher 
in the center than at the sides to reduce the danger of washing. I t is advisable 
to gro,v some crop upon it, such as sorghum or even oats or rye, and later 
seed it to grass. 

The Adanis Dan1. Thi dam is practically the same as the Christopher or 
Dickey dam. In fact the principle of construction is identical. In some 
sections the name ·'Adams dam' ' bas been applied and hence it is mentioned 
separately. This is one of the most satisfactory methods of filling gullies 
and the dam may al o serYe as a bridge. The installation of a culvert is 
generally made of se"·er tile ,rith tightly cen1ented joints and it is r ecommended 
that the inlet to the tile be protected from clogging by the installation of posts 
supporting \\'OYen "'ire. · The concrete or plank spill platform is a Yery im
portant feature of the Adams dam and it is also r ecommended that an up-stream 
concrete guard be constructed so that the face of the dam is protected 'l'aking 
into account the cost, 1naintenance, permanence and efficiency, the Acla1ns dam 
or the Christopher or Dickey dam may be considered as the most satisfactory 
for filling ditches and gullies, especially the larger gullies. 

The Stone or Rubblt Dani. Where stones abound they are frequently use1l 
in constructing dams for the control of erosion. "\.Vith proper care in making 
such dams the re ults in sn1all gullies may be quite satisfactory, e. pecially "'hen 
openings have been proYided in the <lam at various heights. The efficiency 
of the sto.pe dam depends rather definitely upon the method of construction. I f 
it is laid up too loosely. its efficiency is reduced and it 1nay be "·ashed out. 
Such da1ns can be used only Yery infrequently in Iowa. 

The R ubbish Denn. The use of rubbish in controlling erosion is a 1nethod 
sometimes follo,Ycd and a great Yariety of materials may be emplo~·ed. The 
results are in the main rather unsatisfactory and it is a Yery unsightly 1nethod. 
Little effect in preventing erosion results from the careless use of rubbish 
even if a sufficient amount is used to fill the cut. The rubbish dam may be 

~ . 
used, ho,vever, when combined ,,ith the Dickey system, just as the earth dam 
or stone dam, provided it is made sufficiently compact to r etain sedimen~ 
and to ,vithstand the "·ashing effect of the ,vater. 

The Trol'en Wire Da111. The use of \\'Oven wire, especially in connection 
,vith bru. h or rubbish, has sometimes proYen satisfactory for the pr evention 
of erosion in small gullie . The " ·oven ,,ire takes the place of the stakes, the 
principle of construction being other"-ise the sa1ne as in the "staking in" sys
tem. lt ran onl~- be recommended for shallow, flat ditches and in general 
other methods are some,vhat preferable. 

od • trips. The use of narro,, strips of sod along natural surface drainagc
"·ays ma-v often prevent these channels from washing into gullies, as the 
sod srrves to hold the soil in place. The amount of land lost from cultivation 
in this ,vay is relatively small as the strips are usually only a rod or t\\'O in 
,vidth. Bluegrass is the best crop to use for the sod, but timothy, redtop, 
clover or alfalfa may serYe quite as "'ell and for quick results sorghum ma) 
be employed if it is planted thickly. This method of controlling erosion is in 
common use 1n certain areas and it might be employed to advantage in man:., 
other cases. 
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1'he Concrete Darn. One of the most effective means of controlling erosion 
is by the concrete dam, provid.ed the Dickey system is used in connection \Yith 
it. They are, however, rather expensive. Then too, they may overturn if 
not properly designed and the services of an expert engineer are required 
to insure a correct design. Owing to their high cost and the difficulty in
volved in securing a correct design and construction, such dams cannot be 
considered as adapted to general use on the farm. 

Drainage. The ready r emoval of excess "'ater may be accomplished by a 
system of tile drainage properly installed. This removal of "rater to a depth of 
the tile increases the ,vater absorbing po"1er of the soil, and thus decreases the 
tendency toward erosion. Catch wells properly located over the surface and 
consisting of depressions or holes filled ,vith coarse gravel and connected ,vith 
the tile help to catch and carry away the excess ,vater. In some places tiling 
alone may be sufficient to control erosion, but generally other means are also 
r equired. 

LARGE GULLIES 

1'he erosion in large gullies ,vhich are often called ravines may in general 
be controlled by the same methods as in the case of small gullies. The Chris
topher or Adams dam, already described, is especially applicable in the 
case of large gullies. The precautions to be observed in the use of this method 
of control have already been described and emphasis need only be placed 
here upon the importance of carrying the tile some distance do"rn the gully 
to protect it from washing. The Dickey dam is the only method that can 
be r ecommended for controlling and filling large gullies and it seems to be> 
giving very satisfactory results at the present time. 

BOTTOMLANDS 

Erosion frequently occurs in bottomlands and especially ,vhere such lo," lyin3 
areas are crossed by small streams the land may be very badly cut up and, 
rendered almost entirely valueless for farming purposes. 

Straightening and Tiling. The straightening of the larger streams in bot
tomland areas may be accomplished by any community and ,vhile the cost is 
considerable, large areas of land may thus be reclaimed. In the case of small 
streams, tiling may be the only method necessary for reclaiming useless bot
tomland and it often proves very efficient. 

Trees. Erosion is sometimes controlled by ro,vs of such trees as ,villo"'s 
which extend up the drainage channels. While the method has some good 
features it is not generally desirable. The row of trees often extends much 
further into cultivated areas than is necessary and tillage operations are 
interfered ,vith. Furthermore, the trees may seriously injure the crops in 
their immediate vicinity because of their shade and because of the ,vater 
which they remove from the soil. In general it may be said that in pastures, 
bottomlands and gulches the presence of trees may be quite effective in con
trolling erosion, but a ro,v of trees across cultivated land or even extending 
into it, cannot be recommended. 
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HILLSIDE •EROSION 

H illside erosion may be controlled br certain methods of soil treatment . . 
"·hich are of value, not only in preventing the injurious washing of soils, but 
in aiding materially in securing satisfactory crop gro\vth. 

Use of Organic ,.llattcr. Organic matter or humus is the most effective means 
of increasing the absorbing po"'er of the soil and hence it proves very effective in 
preventing erosion. Farm 1nannre may be u-;e<l for this purpose or green man 
ures may be e1nployed if farm manure is not available in sufficient amounts. 
Crop residues such as stra"· and corn stalks may also be turned under in 
soils to increase their organic matter content. In general it n1ay be said 
that all means ,vhich may be e~nploye<l to increase the organic matter content 
of soils ,Yill have an important influence in preventing erosion. 

Gro1ci11.g C'rops. The gro,ving of crops, such as alfalfa, that remain on the 
land continuously for a period of t\\'0 or more years is often advisable on 
steep hillsides. Alsike clover, s,reet clover, timothy and red top are also 
quit<' desirable for use in such locations. The root system of such crops a~ 
these holds the soil to~ether and the " ·ashing action of rainfall is reduc<'cl 
to a marked extent. 

('ontour Discing. Discing around a hill instead of up and do\\·n the slope 
or at an angle to it is frequently very effective in preventing erosion. This 
practice is called "con tour discing" and it bas proven q ni te satisfactory in 
many case<; in Io,Ya. Contour discing is practiced to advantage on stalk ground 
in the spring, preparatory to seeding small grain, and also on fall plo"·ed land 
that is to be planted to corn. It is advisable in contour discing to do the turn
ing ro"' along the fence, up to slope, first as the horses and disc "·hen turn
ing ,Yill pack and cover the center mark of the disc, thus leaving no depres 
sion to form a ,Yater channel. 

,. od Strips. The use of narro,v strips of sod is very desirable for preventing 
hillside erosion as well as for the preventing of gully formation. The sod pro
tects the field from the flo,Y of "·ater during rains and prevents the \,·ashing 
a,-,,.ay of the surface soil. 

Deep Pl01.l'ing. Deep plO"\\' ing increases the absorptive po,ver of the soil 
and hence decreases erosion. It is especially aclvantageous if it is done in the 
fall as the soil is then put in condition to absorb and hold the largest pos. ible 
amount of the late fall and early spring rains. It is not advisabl<>. ho\,·eve>r, 
to change from shallo,v plo"·ing to deep plo,Ying at a singlP operation as too 
much subsoil may be mixed, with the surface soil and t}1e productive po"·pr 
of the soil therefore, reduced. A gradual deepening of the snrfarc• soil by 
inrreasing the depth of plowing ,-vill be of value both in increasing th€' f PPding 
zonP of plant roots and in making the soil more absorptive and thrrrfore le<i . ._ 

snbjPct to erosion. 

INDIVIDUAL SOIL TYPES IN JOHNSON COUNTY;f 
There are 24 individual soil types in .Johnson county and these with the 

colluvial phase of the Wabash silt loam and the areas of meado,v, muck and 
riverwash, make a total of 2 soil areas. They are divided into four groups 

• The descriptions given in this section of the report very closely follow thoee in the Bureau of Soils 
report. 
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on the bai:,is of their origin. These groups are drift soils, loess soils, terrace 
soils and inYamp and bottomland soils. (1) 

DRIFT SOILS 
There are four drift soil types in the county, classified in the Carrington 

and the Shelby series. Together they cover 8.9 percent of the total area. 

CARRINGTON SILT LOAM (83) 

The Carrington silt loam is the most extensive of the drift soils, covering 
7.4 percent of the total area of the county It occurs in the northern and 
northwestern parts of the county, the largest area being in 1\'Iadison and P enn 
townships around North Liberty. A second area extends along the north 
county line from the extreme ,vestern edge beyond Shueyville varying from 
one to three miles in width. The third area extends northwest from Solon 
to the north county line. 

The surface soil of the Carrington silt loam is a dark brow·u to dark grayish
bro,vn silt loam extending to a depth of 20 inches. Belo,Y that point the 
subsoil is a bro,Yn or dull yello"·ish-bro"·n silty clay loam. At depths of 
30 to 40 inches there is coarse sand, gravel or small stones mixed ,vith the 
stiff, yellO",vish-bro"'n silty clay. In some areas the subsoil is a light-brown 
silty clay loan1. Ocasionally the underlying material is a stiff, heavy clay 
and the drainage of the soil in such areas is not as good. In the area north 
of Solon there are some variations fro1n the typical soil. Sanely elevations 
occur here, with areas of a mixture of silt and sand, the surface soil light<'r 
in color than the typical. In the area ,vest of S,visher the soil is a deep silt 
over a bro,vn or yello"·ish-bro,vn heavy sandy, gravelly, silty cla:v. In the 
more nearly level areas, the sur face soil is a deep, black mellow silt loam. 

In topography the Carrington silt loam is generally undulating to slightly 
rolling. In the area north of Solon, the silty areas adjacent to the '' paha ' ' 
ridges are included ,vith this type and lie above the surrounding level. There 
are a few "paha" ridges in the type. Small areas are nearly level and occa
sionally there are small sloughs. The drainage of the type is usually quite 
adequate but in some areas tiling is very desirable. Where the subsoil is 
heavier , natural drainage is poor and in the level or slough-like spots artificial 
drainage is necessary. 

Practically all of the type is under cultivation corn, oats, clover and timothy 
being the chief crops gro"'n. Only in the sloughs and on the sandy knolls are 
the conditions poor for the growth of these crops. Corn yields 50 to 75 bushels 
per acre, oats give 40 to 80 bushel yields and clover and timothy and blue
grass do well. 

The yields of crops on the Carrington silt loam may be increased, thru proper 
methods of soil treatment. Farm manure gives large effects on this soil, 

(l) Johnson county edjoins Linn county on the north, Cedar and Muscatine counties on the east. and 
Louisa County on the south. In certain cases the maps of these counties do not appear to agree along the 
boundaries. This is due to changes in con·elation resulting in part from a fuller understanding of the 
soils of the state. The Judson silt loam, the Carrington loam, and the Lindley type of Linn count)· have 
not been extended into this county on account of their very small area and their close resemblance to larger 
types in the area. For a similar reason the Bremer silty clay loam of Muscatine county has been mapped 
as Wabash silty clay loam in Johnson county and the Bremer clay as Bremer silty clay loam. The )1usca
tine silt loam of Musca.tine county has been subdivided in this county into the Muscatine silt loam and 
the Tama silt loam. The Cass sandy loam snd the Cass loam as mapped in Louisa county have been 
combined in this county with the Cass silt loam, and the Cass sand with the Sarpy sand. (J<' rom Bureau 
of Soils Report.) 
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Fig. 11-Carrir.gton silt loam topography. 

as indicated in the results given earlier an<l liberal applications of this material 
are reco1n111euclecl. "\Vheu farm manure i not aYailable for use, then legum
inous green manures should be employed. The soil is acid and needs applica
tions of limestone. Large increases in yields of legumes and of all general farm 
crops follO\\' the use of this material. The content of phosphorus is lO\\' and 
there arc indications that phosphorus fertilizers '\Yould prove profitable. The 
tests reported sho"' gains in crop yields from the use of acid phosphate or r ock 
vhosphate. l◄,arrncrs are urged to test these tw·o materials on small areas to 
determine their relative value. Tiling is needed in a fe\\' areas but in general the 
drainage of the type is good. 

CARRINGTON F INE SANDY LOAl\1 ( 4 ) 

The Carrington fine sanely loam is a minor type in the county cover ing 0. 7 
percent of the total area. It occurs in several s1nall areas, mostly in Oxfor d 
and l\Iadison to\\1nships, northeast of the town of Oxford. Other small areas 
are found in the northeastern part of the county. I t is associated ,vith the 
Knox sand and ,Yith the Carrington silt loa1n and the Clinton silt loam, separ
ating the latter from the areas of terrace soils which occur south of the 
Io,va ri ,·Pr. 

The surface soil of the Carrington fine sandy loam is typically a dark bro,vn 
fine sandy loam. The surface soil varies considerably in tPxture ho,vever and 
generally is a dark bro,vn silty loam containing much medium and fine sand. 
Thrre arc gradations into the Knox sand and hence many small spots arc 
very sanely, a light brown loamy sand or sandy loam, occurr ing on mounds 
or slight eleYations. The subsoil is generally a dark brown silty clay loam, 
cru1nbly or friable. The small areas east of the Cedar river are mostly black 
loams or sandy loams bet,veen sandy ridges. 

The Carrington fine sandy loa1n is nearly all in cultivation except for areas 
adjacent to the Knox sand ,,·here the soil is droughty. General farm crops, 
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cor n, oats and hay are grO"-'ll. Fair yields are secured. The type is par
ticularly in need of organic matter ho"·ever, if it is to be made satisfactorily 
productive. Liberal amounts of farm n1anure or leguminous green manures 
should be used. The soil is acid and lime should be applied. Phosphorus fer
tilizers would undoubtedly prove of value. Truck crops could undoubtedly 
be most successfullly grown on this soil and, ,vhen they are, complete brand·., 
of commercial fertilizers might be profitably employed. 

SHELBY LOAM (79) 

The Shelby loam is a minor type in the county, covering only 0.5 percent 
of the total area. It occurs in numerous small areas in the north,vestern part 
of the county in association ,v-ith the Carrington silt loam. The largest area~ 
occur in 1\Ionroe to,vnship. 

The surface soil of this type varies from a bro,vn loam containing some stones 
to a very dark colored silty sandy loam, free of coarse material to a depth of 
18 to 20 inches. The subsoil is usually a stiff, coarse textured loam, often 
grading into a reddish-bro,Yn sandy loam. In many cases the loam occurs only 
on the higher and steeper slopes ,vhile on the lower slopes and on the top~ 
of the ridges, the surface soil is dark colored and silty, resembling the Car
rington silt loam "'ith ,vhich it is associated. 

The type is rolling to some,\'hat hilly in topography with some areas "'hirh 
are steep. Drainage is good to excessive and in the areas with the more sandy 
subsoils the soil is inclined to be droughty. The type washes badly and pro
tection from erosion is very necessary if the soil is to be kept productive. 

General farm crops are gro"'n on this soil and yields are quite variable de 
pending on seasonal conditions. The crops often suffer from drought es 
pecially on the higher, light colored knolls, " ·here the soil and particularly th~ 
subsoil are gravelly, sandy or stony. On the more silty areas good crop 
yields are usually secured of corn, oats and clover. 

This type needs first of all protection from erosion and then applications 
of organic matter, if crop yields are to be increased. Liberal amounts of 
farm manure should be applied and legumes should be used as green man
ures to improve the " 'ater holding PO"'er of the soil. The soil is acid and 
needs lime. It is lo,Y in phosphorus and should undoubtedly r eceive an appli
cation of a phosphorus fertili?er. 

SHELBY SILT LOAM ( 93) 

The Shelby silt loam is small in area covering but 0.3 percent of the total 
area of the county. It occurs in many small areas in the northern and western 
part of the county. l\1ost of the areas are found in Hardin township, north
,vest of Cosgrove, in association with the Clinton silt loam. 

The surface soil of the Shelby silt loa1n is a brown silt loam, quite yariable 
in depth, usually less than 10 to 15 inches. The subsoil is a stiff clay loan1 
or sandy clay reddish-br0\1.'n in color, usually containing much graYel and 
many small stones. Occasionally on the steepest slopes stones occur in the 
surface soil. There is a gradual cha_nge from the Clinton silt loam to thi.! 
Shelby and no sharp boundaries can be drawn. Where any glacial till occurq 
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in the subsoil, the soil is mapped as the Shelby and this is often the only meanq 
of separ ation. 

In topography the Shelby silt loam is sharply rolling to steep or rough and 
drainage is good. The type is subject to erosion and may be seriously washed 
if cultivated. 1\1:ost of the areas mapped. are used only for pasture. If they 
are to be cultivated it is necessary that they be protected from erosion, large 
applications of manure should be made or son1e legume should be turned 
under as a green manure and lime should be applied. Response w·ould also 
undoubtedly be secured from the use of a phosphorus fertilizer. 

LOESS SOILS 

There are five loess soils in the county classified in the Clinton, Tama, 1\Iu,,
catine, Knox and Scott series. They make up the most important group of 
soils in the county, covering 71.9 percent of the total area. 

CLINTON SILT LOAM ( 80) 

The Clinton silt loam is the largest loess type and it is by far the most 
extensive individual soil in the county, covering 45.9 percent of the total 
area. It occurs in large areas thruout the county, particularly in the northern 
and ,vestcrn to,Ynships ,vhere it is the most important upland soil. It does 
not occur ho,Yever, east of the Iowa river, south of Iowa City except in one or t,Yo 
very small areas. The chief upland soils in the southeastern to,vnship, Fren1ont1 

Lincoln, Pleasant Valley, East Lucas and most of Scott township are the Tama 
silt loam and the 1Iuscatine silt loam. 

The surface soil of the Clinton silt l_oam is a light grayish-bro,vn or bro,-..,n 
very friable silt loam becoming a light yello,vish at a few inches and a pro
nounced yello,v at 8 to 10 inches. The upper subsoil is a yellowish-brow·n heayy 
silt loam to silty clay loam, friable to crumbly. The lower subsoil is a light 
yellolvish-bro"'n or pale yellowish silt loam, friable and crumbly. \\Then dry 
the surface of cultivated areas which are fairly level. has an ash.v gray eoloJ.·. 
On hillsides "'here much of the surface soil has been removed, the surface 
color is yello,v to yello,vish-brown. On level areas the surface color is some
what darker than typical, o,ving to a greater accumulation of organic matter. 
On some of the small flat areas, there is a dark colored surf ace soil underlain 
at a fe,v inches by a gray or ashy silt loam, ,vhich at 18 to 20 inches changes 
to a stiff silty clay, more or less mottled "'ith gray and pale yellow. Near the 
riYers there are high points of sandy material resembling the Knox sand. In 
the areas near the Io,va riYer in J efferson and Big Grove townships, there 
is often a sandy layer belo"' the subsoil, ,vhich is exposed in gullies, and the 
soil on the slopes is more or less sandy. In the areas adjacent to the Tarua 
silt loam there is a gradual change from one type to the other and boundaries 
are difficult to cli·a"'· The soil included "ith the Clinton in these areas is 
much darker than the typical. 

In topography the Clinton silt loam is undulating to strongly rolling-. In 
the \\"estern part of the county the surface is smoother in topography than the 
typical Clinton altho there is 1nnch of the land ,vhich is strongly rolling. On 
the south slopes to the strea111s the type is rougher "·bile the north slopes 
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Fig. 12-Level upland soil south of Lone Tree. 

are more gradual. Some areas are much eroded and here the topography ranges 
from strongly rolling to rough. Near the heads of many of the natural drain
age channels, there are deep ravines ,vith narro,v ridges bet,veen. I orth of 
[o,va City along the river, the topography includes high, rounded ridges, 
,ritb drep cut areas separating the1n. 

Practically all of the rougher ar eas of the type ,vere forested. White oaks 
generally predominated ,vith more bur oaks as the distance from the river 
increased. On the more level areas the original forest growth ,Yas light and 
consisted of bur oak groves and hazel brush patches with an occasional area 
of 1nixe<l timber. In the southern and, ,vestern parts of the county, much of 
the smoother areas ""ere in prairie at the time of settlement. 

Roughly about one-half of the more rolling land has been cleared but only 
a small part of it is regularly cultivated. This land is used mainly for pas
ture and bluegrass does ,vell. On the larger areas of the smoother variation 
of the type general far 1n crops are gro,vn. Corn yields about 40 bushels but 
,vhere the land has been manured 60 to 70 bushels are frequently obtained. 
\"' ariations in yield are ,vide on the different areas of the type ,vhich vary 
considerably in fertility. Oats yield from 25 to 75 bushels pE:r acre, the late 
varieties being some,vbat preferred. \Vheat is gro,vn to a small extent, the 
" ·inter varieties yielding 20 to 30 bushels per acre. Clover gro,Ys well on this 
soil and alfalfa makes good yields if proper precautions are taken to secure 
a good stand. 

The rougher areas of the type should undoubtedly be kept in pasture o,ving 
to the erosion which occurs in such areas. One of the first treatmcuts needed 
b~· mnch of thi. soil is protection from injurious washing. The prevention of 
erosion, the filling of gulliC'S and the proper cropping to protect the slopes arc 
mo8t important in the case of thi type. The soil is generally lo"T in organic.: 
n1attPr and applications of farm n1anure are Yery desirable. IJarge crop in
rrrases are al,vays secure(l, as are indicated in the experiments reported earlier. 
"\Y hen farm manure is not aYailable for use, legumes should be turned undl'r 
a8 green manures. The soil is acid in reaction and limestone should he n}' 
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plied especially for legumes. Other crops are also benefitted by liming as ex
periments and experience on the farm have demonstratd. Phosphorus is low 
in the soil and phosphorus fertilizers should undoubtedly be used in man) 
cases. Experiments have indicated the value which may come by the use of 
a phosphate. Either rock phosphate or acid phosphate may be used but tests 
should be carried out before either material is employed. Some indications 
point to a superior value for the acid phosphate but the rock might prove as 
good, at least on the areas better supplied l,ith organic matter. 

T A:\1A SILT LOAM ( 120) 

The Tama silt loam is the second largest soil type in the county, covering 
18.9 per cent of the total area. It occurs chiefly in the southeastern townships 
between Iowa City and Lone Tree, east of the I owa river. In this area, it is 
the chief upland type in association with the :Thfuscatine silt loam. E xtensive 
areas also occur however in the southwestern townships, Washington and Sharon, 
from Sharon Center west and south to the county line. A large area also 
extends from Solon east and south thru Cedar and Graham townships to Oasis 
and the county line. Other smaller areas are found scattered thruout the 
eastern and central townships. 

The surface soil of the Tama silt loam is a dark brown to black silt loam, 
loose and mello~·. At about 18 inches there is a change to a lighter brown 
heavy silt loam. The lower subsoil is a light yellowish-brown silt loam or 
silty clay loam. The depth of the surface soil is quite variable. On the 
more rolling areas it is to 10 inches in depth. On the more level, broad 
divides, the dark surface soil extends to a depth of 18 to 20 inches. I n these 

• 

areas the subsoil is heavier and slightly mottled. 
In topography the Tama silt loam is undulating to gently rolling. Near the 

Clinton silt loam it is strongly rolling but it never becomes hilly or broken. 
Drainage is adequate in most of the type and only in a few flat areas ,vould 
tiling be necessary. 

Practically all of the type is under cultivation and general farm crops are 
gro,,n. Corn yields 50 bushels per acre on the average and may yield as 
high as 75 or O bushels. · Good yields are secured for oats and barley and 
hay crops do " 'ell. CloYer is grown extensively and some alfalfa is produced. 

The crop yields secured on the Tama silt loam are generally quite satis
factory but the experiments reported earlier indicate that proper treatment 
" 'ill give greater returns from the soil. Manure produces large effects on this 
t~-pe and liberal applications are very desirable. Lime is needed as the soil 
is acid and giYes profitable crop increases. The use of a phosphate fertilizer 
would often be desirable according to the experiments r eported. Tests of the 
Yalue of rock phosphate and acid phosphate on the farm are very desirable 
and should precede the larg-e use of either material on this soil. 

:\lUSCATINE SILT LOAM: (30) 

The )Iuscatine silt loam is the third largest loess soil in the county, covering 
5.5 perct-nt of the total area. It occurs mainly in the southeastern part of 
the county associated "·ith the Tama silt loam, occupying the level upland& 
b0t"·<>en the areas of more rolling: Tama. I t is also found in several area5 
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Fig. 13-A fine farm home in Johnson county. 

"·ith the Tama in the south,restern to"'nships, and in association with the same 
type in the northeastern to,vnships. Srnall isolated areas occur in the Clinton 
silt loam "·est of Iowa City bet"·een Old l\Ian creek and Clear creek. These 
latter areas are hardly typical of the true l\fuscatine. 

The surf ace soil of the l\Iuscatine silt loam is a dark bro,Yn to ahnost black 
silt loam, extending to a depth of 18 to 20 inches. The texture becomes somc
"·ha t heavier with increasing depth. The subsoil is a bro"·n heav3· silt loa1n 
changing at varying depths to a more or less mottled gray and yello"'ish-bro\\·11 
heavy silty clay loa1n. In some of the more poorly draineL1 areas, the sur
face black soil extends to a depth of 30 inches and the s1~hsoil is a gray or 
drab sticky, )lcaYy silty clay loam. 

Tn topography the type is level to flat. Natural drainage is poor and for 
the 1nost satisfactor)· crop production, tiling is very necessary. 

;\ 11 of the il1uscatine silt loa1n is under cultivation and general farn1 crops 
ar(' p;ro"·n. 1,,.ielcls of corn a1nounting to 75 bnshcls p(r acre are often se
cnrc>d. Average yields of this crop are loYrer. \\Then "·ell drained, ho"·evcr, 
good yields of corn and other crops are secured. 

'J'he type may be 111ade 1nore pro(1uc tive in some C'l:'S('S by proper treat111ents 
a-.; has been indicated in the experin1c>nts <ll'scribetl ( ar)ier in thi~ report. Small 
applications of farm n1annrc are oftC'n drsirablr partieulcn·ly on ne\\·lr drained 
art>as. '1Ianure should not be ripplird ,inst prer• ·ding- thr s1nall g-rain crop, 
ho"·eyrr, c1" inQ' to thr (lang-cr of causing it to loclgC'. l;irning is necessary 
ns the soil is acid in r eaction and the appli<'ation of a phosphate frrtilizer 
111ight prove distinctlr profitable in many cases and t(•sts arc Y('r,\' clrsirable. 
Experin1cnts have indicated some Yalne fron1 the nse of t)H'S<' n1aterials. 

KNOX SA, JD ( 158) 

The ICnox sand is a minor type in the county coYering 1.5 percent of the 
total area. It occurs in nn111crons sn1nll areas thrnout the uorthrrn part 
of the count)·. 'rhe largest arra is in the cxtren1t> northrast (•orner, east 

• 
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of the Cedar r1Yer. H ere the sand hills rise 50 to 75 feet aboYe the Yalley. 
The sand occurs in mounds and is variable in depth. In the north"·estern 
part of i i adison to"·nship ridges of Knox sand are numerous. :i.\Iost of them 
haYe a north"·est to southeast trend. Some are nearly a mile in length but 
rarely are they more than one-fourth of a mile in ,vidth. 1.Iany are simply 
lo"· sandy s\\·ells covering a fe"' acres. In general however, they are 20 to 50 
f e(•t above the surrounding area. Dune-like areas of this sand occur near 
Oxford and southeast beyond. Tiffin. Small areas occur south of Clear creek. 
?-:'un1erous ridge-like areas occur east and north of Solon in association with the 
Tama silt loam and the Carrington silt loam. The elevations thruout the 
northern part of the county which are knO'wn as " pahas" are made up of 
Knox sand or of sandy material which while not typical is mapped "rith thic; 
type. Son th of River Junction in the southern part of the county there are 
sevf'ra 1 sm[l 11 areas of Knox sand occurring as ridges on the uplands. 

The Knox sand is chiefly a mixture of fine and medium sand with some 
coarse n1 aterial. I t is found in mounds and ridges ranging from a few acres 
to several hundred in size and from a few feet to 50 and 75 feet in height above 
the surronnding area. The depth of the sand is therefore extremely Yariable. 
On the sides of the mounds or ridges there is a gradual change with depth to 
a shallo,v silty, sandy loam "·ith a stiff, silty clay subsoil. The lighter ridges 
consist of a loose, gray to grayish-bro,vn sand " ·ith a small content of silt. The 
lo"·er subsoil is generally a loose bro"·n sand containing more silt than the 
surface soil. Lower areas of the sand are sometimes darker in color, mart: 
silty and less likely to ''blow.'' In the areas east of the Cedar river, the 
sand is often thin and the underlying brown silt is exposed. Loose, brown sand 
makes up the areas south of River Junction. In the typical " paha" ridges, the 
soil is a dark gray or brownish-gray medium to fine sand often containing much 
silt. The subsurface is a brown sand and the subsoil a loose lighter colored sand. 

The ar0as in :i.\Iadisou to,vnship are thinly "'ooded in places but most of the 
hills are treeless pastur es, generally in blue grass, sometimes in prairie vegeta
tion. "Blo,Y-011 ts" or spots where vegetation has been destroyed occur an<l 
here the loose gray sand drifts badly in dry windy weather. "'\T ery fe,v of 
the are~s in this section are cultivated. Corn makes a low yield and other 
crops gro,Y poorly. Ko truck cr ops are no"' gro,Yn but such crops might do 
very "·ell. In the area east of the Cedar river a light forest growth of blac1 
oak chiefly, "·as formerly common on the lightest sand while else,Yhere dense 
,voods of oak, hickory, ,valnut, elm, ash and w·ild cherry occurred. Popla1 -:; 
grew in the seepy spots and cottonwood, "·illow, and sycamore surrounded small 
ponds. l\1uch of this area is not in cultivation. On the ridgPs, poor yields are 
secnred "·hen crops are gro"·n, but in the low·er slopes, fair crops are secured. 
)IP1ons and early truck crops do well on many areas and fruit trees prove pro
fitable on the shallower areas. South of River Junction the areas are mainly 
blne grass pastures with a few· bur oak trees. Low areas are cultivated and 
give fair crops of corn, small grains and clover. 

::'If uch of the Knox sand should undoubtedly be kept in pasture. When 
cultivated, it should be heavily manured and legumes should be turned under 
as green manures. I t should be litned ,vhen acid, and phosphorus fertiliz<'rs 
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should be applied. When truck crops are gro,vn, and the soil is particularly 
adapted to such crops, more organic matter is needed and complete commercial 
fertilizers may be applied with profit, using brands especially prepared fot' 
certain truck crops. 

SCOTT SILT LOAM (154) 

The Scott silt loam is a minor type in the county, covering only 0.1 percent 
of the total area. It occurs in several small areas in the southeaster n part of 
the county northeast of River Junction and to the southeast for several miles. 
It is found in depressions usually in the 1\luscatine and Tama silt loams and 
marks the location of former ponds. 

The surface soil of the type is a gray silt loam, light colored and ashy ,Yhen 
dry. Usually the surface soil extends to a depth of 18 to 20 inches "rithout 
change but sometimes there is a subsurface layer slightly more compact and 
lighter colored than the surface soil. The subsoil is a light silty clay loam drab 
or light gray in color , often sho,-ving yello"' and brown mottlings. In topo
graphy the type is depressed and drainage is poor. 

Corn, oats, t imothy, millet and sorghum are gro,vn on the type. When 
well drained good crops are secured but if drainage is inadequate poor crops 
are secured. iiillet and sorghum prove profitable late forage crops. The 
type needs principally to be thoroly drained for good crop growth. Liberal 
amounts of farm manure would prove of value. Lime should be added when 
the soil is acid and phosphorus fertilizers would probably prove of value. 

TERRACE SOILS 
There are eleven terrace types in the county classified in the Waukesha, 

Bremer, Buckner, Jackson and Chariton series. Together they cover 9.1 per
cent of the total ar ea of the county. 

WAUKESHA SILT LOAI'tl (75) 

The Waukesha sil t loam is the largest of the terrace soils, but it covers only 
2.3 percent of the total area. I t occurs in numerous areas along the Iowa 
r iver, Old Man cr eek, Clear creek and other streams in the county. The larg
~st areas are found south of I o,va City, near Hills and i 1orfordsville and in 
the northwestern part of the county in Monroe and Oxford townships. 

The surface soil of the Waukesha silt loam is a dark grayish-brown to black 
friable silt loam. Below 5 to 7 inches the soil becomes somewhat darker col
ored and heavier in textur e. At 25 to 30 inches the subsoil is a brown silt loan1 
or silty clay loam. Small sandy spots, slightly elevated above the soil level, 
are included with the type. These areas are a loam or sandy loam. In some 
areas north of River J unction small patches of Bremer soils are included ,vith 
the type. On some low terraces extending to the river banks the type includes 
lo"' s,vales and sandy mounds. 

The Waukesha silt loam is level to slightly undulating in topography, some
times being marked by the lo,v sandy mounds mentioned above. :Natural drain
age of the type is good. It is found usually on high terraces and the charac
ter of the subsoil indicates good drainage and oxicla tion. On the lolv terraces 
o\:iclation has not been so extensive in the subsoil. 
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Fig. 14-Farm feed lot. 

Practically all of the type i$ in cultiYation and general farm 
u-ro"·n. Yields are Yery much the same as on the Tama silt loa1n. 

• 

cro1)s a re 
The type 

"·ould b<' henefittell by liberal amounts of manure, the use of li1ne and proh
ahly also by the application of a phosphorus fertilizer. 

BRE:\1ER SILT LOA~1 (88) 

The Breiner silt loam is the second largest terrace type in the county, coYcr
ing: 1.!) percent of the total arc>a. I t occurs in nu1uerous areas along the lo\\·a 
riYer ancl so1ne of the tributary strea1ns, ocenpyin!!.' lo"· terraces. The largest 
areas are fonntl just s, uth of Io"·a ('ity and in the nortll\Ycstern part of the 
county in ~Io1n·ot• to\\·nship. 

The surface soil is a black silt loa1n, extending to yarying- depths and rest
ing on a light-colored -;ilty clay subsoil. usually mottled. There are man~~ 
Yariations from the typical soil. In the areas north of the I o"·a riYer in ::.\Ion
roe t<nvnship the soil often resl'mbles Yery closely the \\'"ankesha silt loan1, but 

it has usually a hlaek surfae<> soil "·ith a gra)·ish 01· 111ottll'd subsoil. South of 
the I o,va riYer in the same section of the county the surfacl' soil is usuall,· a . . 
black friable silt or silty sandy loan1, extending to a depth of 20 or 30 inches. 
~I Ul'ky arras occur < n the surface in s1nall spots, and there are also sn1all 

ponds in "hil'h shallO\\' n1 nek ocenrs. Thl' subsoil is heaY) antl in1pcr,·ion-, 
In the ar<'a in th<' northeastern corner of Oxford tow·nship the surface soil is 

qnitP YariahlP, hnt it is usually a black silt loan1 . 
• \11 the ar<'as JH rth of thl' l <nva riYl'r in ::\Ionroe to\\·nship are cnltiYated ancl 

prodn<'P goo<l crops of corn, cl<n·er ancl tin1othy. The area~ are usually aboye,. 
o\'<'rflo"·• ultho sonH' are rt'achrcl during high floods. ::\fuch of the land i11 
Br<'llH'r silt loa111, south of th<' lo\\'a riYl'r in this section of the county, i:,; used 
for pasture or the production of "·ilcl hay as the drainage is so poor. 'onlt'
of the Hl"<'as haYP hl'cn clraint>d antl are g-ro\\·ing- corn, cloYer and tin1oth~·- In 
th<' an'as near :\forf111·clsYillc 1 l1<·1·r arr included sn111e pc n ls a1Hl n1c1rshes an 1 
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much of the land is used for pasture. Good corn is produced on the type in 
general ,vhen it is well drained as is evidenced by yields secured on areas 
along Old Man creek. 

The Bremer silt loam is a rich soil and may be made very productive. I t 
needs first of all, thoro drainage. When this is accomplished, small applica
tions of farm manur e would prove helpful. Lime is needed to remedy acidity 
and phosphorus fertilizers might prove of value. 

BRElvlER SILTY CLAY LOAlv1 (43) 

The Bremer silty clay loam is a minor type, covering 1.5 percent of the total 
area of the county. It occurs chiefly in the southeastern part of the county 
in the ,Yide, flat basins and along drainage lines. The n1ost com1non occurr ence is 
near Lone Tree, but areas occur from I o,va City, south,vard. A fe,v small 
areas are found in other parts of the county. 

The surface soil is a black, heavy silt loa1n to silty clay loam ,vhich at a fe,v 
inches depth grades into a stiff silty clay. There is little change in color or 
texture to a depth of 25 or 30 inches, ,vhere the subsoil is encountered. This 
is a dark bluish-gray tenacious silty clay ,vhich at 40 inches may become light 
colored. Some areas have friable sil ty soils ,vith black waxy subsoils. Small 
spots of the Scott sil t loam are also included with the type as they are too 
small to show on th e map. 

Practically all of the larger areas are cultivated and general farm crops are 
gro,vn. Numerous small depressions are either marshy ponds or pasture 
ground, usually in bluegrass. Undrained areas are often shallow ponds filled 
with cat-tails and other rushes. 

This tj1)e needs drainage primarily, if it is to be made suitable for general 
farm crops. When well drained, it is highly productive. I t must be cultivated 
carefu1ly as it will clod if plowed ,vhen too ,vet. There are so-called '' gum
bo 11 spots ,vhere the waxy clay is near the surface. These areas need special 
care in handling. Small applications of farm manure ,vould help on ne,vly 
drained areas, but should not be applied preceding the small grain crop. Oats 
are apt to lodge on the type and the addition of manure might increase that 
difficulty. The soil is acid and should be limed for good legume growth. Phos
phorus fertilizers will be needed in the future. 

BUCKNER LOAMY SAND ( 159 J 

The Buckner loamy sand is a minor type in the county, covering 1.1 percent 
of the total area. I t occurs in many areas along the I owa river, Cedar river 
and some of the minor streams of the county. The largest individual area is 
around Morfordsville, extending north and south on the east side of the Io,va 
river. Other areas occur to the south and to the north as far as I o,va City. In 
the north"'estern part of the cotmty there are seYeral areas of the type south 
of the I o,va river. Small areas are found on both sides of the Cedar river in 
the northeast corner of the county. Small isolated areas are found on the 
terraces in other parts of the county. 

The surface soil of the Buckner loamy sand is a dark bro,vn, medium to fine 
sand, containing some silt and clay. There is little change to a depth of 20 
or 30 inches, "'here the subsoil becomes a yello,vish-bro,Yn loose sand. In the 
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areas south of Io"·a Citv the soil is darker colored and some,vhat heaYier in 
• 

texture. In slight depressions and ,vhere the type joins the ,\-r aukesha or 
Bremer soils, it is a sanely loam. On the terraces along the Cedar ri-,er south 
of Sutliff the soil in this type is a dark bro"'nish-gray to light gray sand, some
,vhat coarser than the typical-a mixture of medium and coarse sand and fine 
material. The subsoil is the same in texture and brown in color. 

In the areas in the north,vestern part of the county, the Buckner loamy sand 
occurs in low mounds and ridges and most of it is in cultivated crops. Corn 
yields :~o bushels per acre on the average, but on the more sandy spots the 
yield is lower. Rye is a good crop on this type, yielding 15 to 20 bushel per 
acre. Oats and wheat are seldom grown. CloYer is grown only on the heavier 
textured areas. J\luch of the type in this section of the county is pastured, us
ually in bluegrass. In the areas south of I o,va City the yields of corn often 
exceed 30 or 35 bushels per acre. Rye does "·ell and fair yields are secured of 
other grain crops. Watermelons, Irish potatoes and most garden crops do "-ell 
on the type in these areas. CloYer gro,vs well in fayorable seasons. Sorghum, 
Sudan grass and feterita are "·ell adapted to this soil. In the areas near the 
Cedar riYer, melons, sweet potatoes and other truck crops are the chief crops 
grown and satisfactory yields of these crops are secured. 

This type is chiefly in need of organic matter to make it more productiYe. It 
should receive liberal applications of farm manure and legumes should he 
turned under as green manures. The soil needs lime for good legume gro,vth. 
It should also receiYe applications of phosphorus fertilizers. Where truck crop<; 
are gro,vn, applications of co1nplete commercial fertilizers, brands specially 
designed for cei;tain crops, could undoubtedly be made in 1nany cases "·ith dis
tinct profit. 

JACKSON SILT LOA?tI (81) 

The ,Jackson silt loam is of minor importance in the county, coYering 0.~ per
cent of the total area. It occurs in numerous small areas on the higher ter
races along the Io,,a ri,er, Cedar river, Old 1\Ian creek, Clear Creek, Lingle 
creek and other smaller creeks in various parts of the county. It is mo-.,t e,
tensively d1•veloped along Lingle creek and along Old 1\Ian creek. One large 
area is found on the ,vest side of the Io,va river, south of I owa City. 

The surface soil of the Jackson silt loam is a light brownish-gray silt loan1. 
In culti,a tecl fields it often appears ashy in color. The upper subsoil is a light 
bro,vn silt loan1. ,..\t ~0 to 30 inches the subsoil beco1nes a co1npact silty clay 
lonn1, 1nottled ,Yith gray and yello"·ish-bro,vn. Someti1nes the subsoil is a yel
lo"·· h<>aYY silt, cla,. In the areas on the sn1all creeks north of Io,Ya Cit, a11d .. .. .. " 

\Yest of Solon, the soil is a dark silt loam \Yith a n1ore open subsoil. 
The type \Yas formerly ti111hered chiefly "·ith bur oak and "·hite oak. ?\early 

all of it is no,,· in cultivation and general farrn crops are gro,vn. Corn, oats, 
bluegrass and clo, er do ,,·ell. This type needs chiefly organic matter to make 
it more protluctiYe. IIt'aYy applications of farm 1nanure are very debirable 
ancl leg:un1e-., should he used a~ green 1na11nres. Liming is necessary to gro,v 
good legun1es aucl phosphorus fertilizers 'ihonlcl be tested. They should yiel<l 
good profit. 
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,v A UKESHA LOA1,1 ( 60) 

The \'\.,. aukesha loan1 is of n1iuor occurrence in the county, coYering 0.7 per
cent of the total area. It is found in small areas mainly along the Io"·a river, 
south of Io"·a City and in J efferson township, along the river south,vest from 
Curtis. Other small areas occur in other parts of the county. The largest area 
is ju. t north of Swan Lake in Jefferson township. 

The surface soil of the type is a dark-bro,,n loam 20 to 30 inches in depth. 
The subsoil is a bro,vn, "·ell oxidized loam or sandy loam. In the area north oi 
S,,an Lake the soil is a stiff black silty loam. I n the areas south of I o,va City 
the soil is Yaria ble, but generally is a light bro,vn loam or silty loam. 

Practically all of the type is cultiYated and good crops of corn, oats and 
cloYer are secured. The soil ,rill respond profitably, however, to applications 
of 1nanure, the use of legumes as green manures, the addition of li111e and 
probably also to the application of a phosphate fertilizer. 

WAUKESHA SANDY LOAM (127) 

The ,, .... aukesha sanely loam is minor in area, coYering 0.3 percent of the total 
area of the county. Small areas of the type occur along the I o"·a riYer just 
north of Iowa City and south to the county linr. Other areas are found along 
Il oosier creek and Cedar riYer and a fe"" scattered areas are located in other 
parts of the county. The largest areas are near Sutliff along the Cedar river. 

The surface soil of this type is a bro,,n to dark bro,vn coarse to fine sandy 
loa1n. The subsoil is yery similar in color and texture to the surface soil. The 
surface soil color is often a light bro,,n. On the tops of the narro,v ridge like 
area~ the color is lighter and the texture approaches a sand. In some places 
the type resen1hles closely the Buckner loamy sand, but has a slightly heavier 
soil and subsoil. :\Iany areas of the t~Tpe are too small to show on the map. 

The areas in this soil are generally nuder cultiYation and general farm crops 
are gro"·n. Good yielc.ls of co1 n and sn1all grains arc secured. The type needs 
organic n1atter and should be n1anured or green n1anured. It is acid and 
hould he limed. It "·ould also probably respond to phosphorus fertilizers. 

BRE~IER LOA11 ( 12) 

The Bremer loam is s1nall in area, covering only 0.:2 percent of the total area 
of the county. It occurs in seYeral areas south of the I ov,·a riYer just ,vest of 
~"·an Lake. The largest area is four miles nnrt h of Oxford. 

The surface soil of the Bren1cr l0an1 is a hlack loam. 'fhc subsoil is a heaYy 
silt loa111 or silty clay loam, lighter in color than the surface ancl 1nottled " ·ith 
gray and dull-yello,v. 'fhere is much Yariatinn in the surface soil texture and 
it is occasionally a coari->e ~;n1dY loam. The ::;uhsoil is so1neti1ne~ sallcly, hut . . 
a.., a rule is heaYier than the surface soil. 

:.Io:-.t of the type is cultiYatecl and utilize<.1 for general far1u crops. :Son1e 
areas are too ,vet and are used only for pasture or "·ild hay. '\\Then thoroug-hly 
drained, good crop yields arc obtained. Tiling is the first treatn1ent thi.., soil 
11t•cds and the 1nost in1portant treat1neut. It ,vill re..,pond to small an1nunts of 
farn1 nu111ure. I t need.., li111e and phosphoru.., fprtilizers ,vonl<l ulso probali]y 

1n•oye of Yalne. 

• 
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BUCKNER SILT LOAM (36) 

The Buckner silt loam is small in area and covers only 0.1 percent of the 
total area of the county. It is found in several small areas, one south of Lone 
Tree and several along the Cedar river. Other small areas occur on the Mus
catine county line in the southeastern corner of the county. 

The surface soil of the Buckner sil t loam is a dark bro,vn silt loam and the 
subsoil is a rather open, yello,vish-bro,vn silty loam, differing little in texture 
from the surface soil. In the areas near the Cedar river the surface is lighter 
in color approaching the Jackson. 

General farm crops are g-ro,vn on this type and good yields are generally se

cured. Some areas are in need of tiling, but in general the drainage is good. 
The type should be manured or green manured. I t needs lime and phosphorus 
fertilizers \\'Oulcl undoubtedly give larger crops. 

CHARITON SILT LOAl\1 (105J 

The Chariton silt loan1 is minor in importance in the county, covering only 
0.1 percent of the total area. I t is developed on the terraces along the Io"\\'a 
river, Old l\1an creek and Deer creek. The largest areas are in the south,vest
ern part of the county along Deer creek. Small area occur along Old Man 
creek and one area is found south of I o"'a City. 

The surface soil of the Chariton i,il t loam is a moderately dark gray silt loam 
to a depth of 8 inches. The subsurface layer is a light-gray silt loam, ashy 
"'hen dry and pasty ,vhen ,vet. B elo"' 18 to 20 inches the subsoil is a tight 
silty clay mottled ,vith gray, bro,vn and yello,v. Occasionally the subsoil is 
somew'hat sandy and less impervious. The surface soil often appears ,Yhite 
or ashy ,Yhen culti"ated, o,Ying to the turning up of the ashy layer. 

Some of the lo"'er-lying areas are forested and are utilized for pa tures. 
Ti1nothy and bluegrass do ,Yell. General farm crops are not very satisfactory 
except in favorable seasons. rrhe soil needs thoro drainage, ,rith a careful 
laying of tile, if good crop yields are to be secured. I t ,...-ill respond then to 
farm manure, lime and probably also to phosphorus fertilizers. 

BUCKN•ER FINE SANDY LOAl\1 ( 45) 

The Buckner fine sanely loam is of little importance in the county, covering 
OJ percent of the total area. I t is found in several small areas in the sou th
eastern corner of the county on the Louisa countv line. . . 

The surface soil is a dark bro,vn fine sandy loam, ranging from a very sandy 
loam to a loam. Belo,v 12 inches the subsoil is some,Yhat lighter in color, but 
the texture is much the same. The color Yaries from dark hro,vn to bro,vn. 
The type occurs on lo,v ridges on the terraces and it is ,vell drained. I t is not 
droughty. 

The type is used for general farm crops and fair yields are secured. 
well adapted for truck crops, hut this industry has not been developed. 

It is 
The 

soil needs liberal applications of organic matter, as farm manure or green ma
nures. It should be limecl and phosphorus fertilizers \\'Ould be of value. If 
truck crops ,Yere gro"·n, brands of complete con1mercial fer tilizers n1ight be 
used ,vith profit. 
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SWAMP AND BOTTOMLAND SOILS 

There are four botton1land types in the county, an area of the colluYial phase 
of the "\"\T abash silt loan1, and areas of muck, meado,v and river\\'ash, making 
eight areas of s"-amp and bottomland soils. 'rhe soil types are classified in the 
"\"\Tabash, Cas and Sarpy series. The total area of bottomland amounts to 10.1 
percent of the area of the county. 

WABASH SILT LOAM ( 26) 

The ,,,. abash silt loam is the largest bottomland type and '""ith the collu
Yial phase, ,vhich is small in area, it covers 5.6 percent of the total area of the 
county. It occurs in narro,v strips along the Io\\'a river, Cedar river and the 
yarious creeks of the county. It is most extensively developed along Old 1\1an 
creek and Clear creek. 

The surface soil of the type is generally a black silt loam to a depth of 20 
to 30 inches. The lower subsoil is quite variable, but it is usually a silty clay, 
lighter in color than the surface soil. In the areas along Clear creek above 
Tiffin the soil is a dark gray to nearly black silt loa1n 12 to 2-!: inches in depth. 
The subsoil is a pale yello,v or mottled yello,v and gray, plastic silty clay loam. 
In depressions the soil is sometimes a stiff silty clay loam. Sandy spots occur 
infrequently. The areas on Old 1\1an creek above the junction ,vith North 
Branch consist of 2 or 3 feet of black, friable silt loam. Back from the streams 
the texture becomes heaYier and merges into the sil ty cla;v loam. Belo,v the 
junction with .,.orth Branch the areas of the type are a heavy black silt loam 
to silty clay loam. In the areas of the type along the n1inor streams flo\\·ing 
thru the Clinton silt loam the soil is a black friable silt loam oYerlying a dark
colored silty clay loam. In the areas adjacent to the Tama and Musr.atine soils 
there are spots " 'here the subsoil is a stiff, black, ,vaxy silty clay to clay. 

Practically all of the type is subject to overflo,v, but in many areas good 
yields of corn are secured in fayorable seasons. In the areas along Clear creek 
much of the type is cultivated and ~oocl crops of corn, oats, clover and timo
thy are secured. Narrow timbered areas occur adjacent to the streams and 
in these areas and in lo,v spots back from the streams bluegrass does ,vell. 
Most of the areas along Old 1\Ian creek are used for pasture, o,ving to frequent 
overflow. Along the smaller streams the type is usually in pasture. Areas at 
the heads of drainageways are often in cultivation and good yields of corn, 
oats and clover are secured. 

The areas of Wabash silt loam which are suitable for cultivation need to hr 
,vell drained if the best crop yields are to be secured. Protection from over
flo,v is also necessary if crops are to be sure. Tiling, ho,vever, is often desir
able. Small amounts of farm manure ,vould help ne,vly drained areas. Lim
ing is necessary for clover. Phosphorus fertilizers ,vill he needed in th<' future. 
1\1:uch of the type should undoubtedly be kept in pasture. 

WABASH SILT LOAl\1 (COLLUVIAL PHASE) (26a) 

The colluvial phase of the "\"\7abash silt loam is small in area, covering 0.4 
percent of the total area. It is found in numerous small areas, chiefly along: 
Cedar creek, Knapp cr eek and some of the smaller streams in the connty sep-
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ara ting the loessial uplands fro111 the \\Ta bash botto1ns. 'l'he largest areas are 
along Clear creek. 

The surface soil is a dark-bro"·n to black rather loose silty loam to a depth 
of 20 or 30 inches. The subsoil is a velluw·ish-brow·n siltv loam 1uore friable . . ' 
and less compact than the subsoil un the adjacent upland. The soil is formed 
fro1u the wash of silty material fro1n the atljacent uplautls and narrow or fa11-
shaped areas are formed on the bottoms. The areas seldom exceed 20 acres in 
size. 

This phase of the "\"\T abash silt loam is highly productive, giving good yields 
of corn, clover and timothy. It would be benefitted by farm manure, li1ne and 
probably a phosphate fertilizer. 

CASS SILT LOAl\I (106) 

Tlie Cass silt loam is the second largest bottomland soil, covering 2.4 percent 
of the county. It is developed in nu1nerous areas along the I o,Ya river and 
the Cedar RiYer, but it not found along the minor streams. The n1ost exten
sive areas are found south of Io,va City near l\Iorfordsville, from Curtis "·est 
along the Io,Ya river and south of Sutliff along the Cedar river. 

The surface soil of the Cass silt loam is quite variable, ranging from a heavr 
silty loam to a sandy loam. The latter occurs nearer the streams, while further 
back the soil is heavier in texture. The color is generally a very dark hro,Yn to 
black and the texture a silt loam. ...i.t 8 to 10 inches it changes to a bro,vn or 
grayish-bro\\·n sanely material, becoming lighter in texture at lo,ver depths. 
In manv cases it is a loose bro"-n sandv loam or sand. In the "cut-offs" ,Yhich • • 

are flooded ,rhen the river is high, the soil is extremely yariable in color and 
texture. In old channels and depressions the soil is a very black, heaYy-te:s:
tured material approaching the Wabash silty clay loam in texture. The type 
is "·ell drained except in the lo\\·-lying areas. The ,vater table is normally be
lo,v 40 inches, but sometimes rises higher in the soil. The soil is all subject to 
overflo,v. 

The areas along the I o,va river in the north"'estern part of the county are 
thinly ,vooded \\'ith elm, ash·, soft maple, oak, hickory, walnut, sycamore anll 
cotton,vood. South of I o,,a City the type is more heavily ,vooded. :Uiost of 
the soil is in bluegrass pasture. Some of it is cultivated and good crops of corn 
are secured if late floods do not occur. The type needs protection from over
flo"' if crop yields are to be satisfactory and sure. It ,vould respond to small 
a1nounts of manure. It needs lime and would probably be helped by a phos
phorus ferblizer. iiost of the type should be kept in pasture. 

\"\T ABASH SITY CLAY LOAl\i ( 48) 

The 1\T abash silty clay loam is the third largest bottom soil, covering 1.6 per
cent of the total area of the county. It occurs in numerous areas along Old 
~fan creek south of \\Tindham. .A.nother extensive area is found south of 
River Junction. Narro,v strips are developed along some of the very small 
tributary streams and in intermittent drainage lines. 

The surface soil of the type is a black crumbly to friable silty clay loam, ex
tending to a depth of 20 to 30 inches. The subsoil is a dark blni!,;h-grar cla.,·, 
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B elow 6 to 8 inches the texture is often a stiff silty clay. In areas adjacent to 
the Tama and l\luscatine soils, the surface soil is a black silt to silty clay loam 
and the subsoil shows more or less mottling. So-called "gumbo" spots occur, 
but they are not extensive .. In the areas of the type north of the Io,va river 
in 1Ionroe to,vnship there are slight elevations "·here the soil resembles the 
\\T aukesha silt loam, but most of the soil is a black silt to silty clay loam . 

..:.i. part of the type is cultivated and general farm crops, especially corn and 
tame grasses, are grown. In fayorable seasons, when the soil is not over
flowed and drainage has been established, 70 to 80 bushels of corn are ob
tained. J\Iost of the type is in pasture and probably should be kept for this 
purpose. When cultivated the type needs primarily to be thoroughly drained. 
I t should be protected from overflo"' if crops are to be sure. It is acid and 
needs lime and phosphorus fertilizers might help. Care is necessary in culti
vating the soil to prevent clodding. Fall plo,Ying is desirable and the soil 
should not be ,vet ,vhen plo"·ed, neither should it be too dry. !::>n1all applien
tions of manure would be of value on ne"·l~· llrainecl areas. 

SARPY SAND (160) 

The Sarpy sand is a miuor type in the county, covering only 0.2 percent of 
the total area. It occurs in narro",. strips along the Iowa river from Io"·a City 
north to a point just beyoud the junction with Lingle creek. S1nall areas are 
also found along Clear creek ,vest of Coralville. 

The surface soil of the type is a light bro,vn or browish-gray mediu1n or 
fine sand, extending to a depth of 10 to 15 inches. The subsoil is usually a 
lig·ht bro,vn sand. There are some light-colored areas "'here the texture is 
some,vhat loamy. The darker areas contain much silty material. The type is 
extremely variable, including both heavier and darker colored phases. 

~Iuch of the Sarpy sand is cultivated. Corn is the chief crop gro"·n and 
when conditions are favorable, the yields are excellent. Some sorghum is 
grown. Clover and bluegrass do well. The soil should be protected from 
overflow if crops are to be safe from injury by flooding. Farm manure or 
leguminous green manures should be applied. Lime is needed and phosphorus 
fertilizers ,vould probably be of value. 

l\IEADOW (20) 

There is a small area of meadow in the county, amounting to 0.1 percent of 
the total. T,vo areas are found along the Cedar river and t"·o areas along the 
I o,va river, south of River Junction. 

l\Ieadow consists of a mixture of sand, silt and clay so intermingled that no 
one texture occurs in a sufficiently large area to be mapped. I t is darker in 
color than riverwash. Practically all of the areas are marshy. 

"\Yillows gro,v along the stream channels and there is a luxuriant gro,vth of 
water grasses and ,veeds. The soil has no agricultural value except that it 
furnishes some pasturage. 

(l\.'IUCK (21a) 

There is some muck in the county, the total area amounting to 0.1 percent 
of the county. I t occurs in several small areas south,vest of Curtis and south 
of I owa City. 
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:i\Iuck is black, finely divided, spongy material, made up of partially de
cayed vegetation remains. I t represents an advanced stage of decomposition 
of brown peat. The subsoil is a black clay. In some of the larger areas in 
l\,fadison and Oxford to,vnships there is a rim or bank 10 to 15 feet high oo 
one side, \\'here the muck is several feet <leep and quite peaty. On the opposite 
side of the areas there is a gradual merging into the adjacent soil, and true 
muck occurs. Small areas of muck are the sites of shallo"' lakes and in rainy 
seasons they becon1e marshel:. and pools. ~outheast of Io,va City the muck is 
shallo,v and associated ,vith the Bremer soils. The largest area has been 
drained, but is still subject to overflo,\". 

:\Tuek is utilized chiefly for pa ture pnrpo es. It is not suitablt> for tltt• 
gro,vth of general farm crops until it has been decomposed further. Corn and 
small grains do not do ,vell until the areas have been drained and cultivated 
for several years. Timothy and alsike clover make an excellent crop on ne,vly 
drained n1uek and pasturing the crop provides for compacting of the n1nck an•l 
more rapid decomposition. The gro,ving of vegetables of various kinds is 
often profitable. Thoro drainage is the first treatment needed to make 1nuck 
areas suitable for cultivated crops. Fall plo,ving is desirable and deep 
plo"·ing also aids by n1ixi11g the underlying heavy, rich black clay ,Yith th~ 
lighter soil material. By pasturing or gro,ving vegetables for a fe,, years the 
n1uck is brought into a condition which \Yill permit corn and small grain tJ 
be grown satisfactorily. 

RIVER,VASH (53) 

There is a small area of riverwash in the county, amounting to 0.1 percent 
of the total area. It occurs in small areas along the Cedar river and the Io"'a 
riYer. It consists chiefly of sand and sometimes OYerlies a black silty soil at 
depths varying from a fe,\" jnches to seYeral feet. The ,vide areas include cnt
offs and some mud deposits ,vhich are overgro,vn ,Yith ,vill<n,, birch and cot
ton,vood. All the areas are subject to frequent oYerflo,v and are constantly 
changing in character. Some haYe value as pasture, but in general the areas 
are valueless. 
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APPENDIX 
THE SOIL SURVEY OF IOWA 

Wha t soils need to make them highly productive and to keep them so, and bow their 
needs may be supplied, are problems which are met constantly on the farm today. 

To enable every farmer to solve these problems for his local conditions, a complete 
survey and study of the soils of the state has been undertaken, the results of which will 
be published in a series of county reports. This work in-eludes a detailed survey of the 
soils of each county, following which all the soil types, streams, roads, railr oads, etc., are 
accurately located· on a soil map. This portion of the work is being car ried on in 
co-operation with the Bureau of Soils of the United States Department of Agriculture. 

Samples of soils are taken and examined mechanically and chemically to determine 
their character and composition and to learn their needs. Pot experiments with these 
samples are conducted in the greenhouse to ascertain the value of the use of manure, 
fer tilizers, lime and other materials on the various soils. These pot tests are followed 
in many cases by field experiments to che,ck the results secured in the greenhouse. The 
meagerness of the funds available for such ,vork has limited the extent or these field 
studies and tests have not been possible in each county surveyed. Fairly complete results 
have been secured, however, on the main types in the large soil areas. 

Following the survey, systems of soil management which should be adopted in the 
various ,counties and on the differen t soils are worked out, old methods of treatment 
are emphasized as necessary or their discontinuance advised, and new methods of proven 
value, s.re suggested. The published reports as a whole will outline the methods which 
the farmers of the state must employ if they wish to maintain the fertility of their soils 
and to insure the best crop production. 

PLA}tT FOOD IN SOILS 
Fifteen different chemical elements are essential for plant food, but many of these 

occur so extensively tn soils and are used In such small quantities that there is prac
tically no danger of their ever running out. Such, for example, is the case with iron 
and aluminum, past experience showing that the amount of these elements in the soil 
remains practi,cally constant. 

Furthermore, there can never be a shortage in the elements which come primarily 
from the air, such as carbon and oxygen, for the supply of these in the atmosphere is 
pra,ctically inexhaustible. The same is true of nitrogen, which is now known to be 
taken directly from the atmosphere by well-inoculated legumes and by certain micro• 
scopic organisms. Hence, altho many crops are unable to secure nitrogen from the air 
and are forced to draw on the soil supply, it is possible by the proper and frequent 
growing of well-inoculated legumes and their use as gr een manures, to s tore up sufficient 
of this element to supply all the needs of succeeding non-legumes. 

Knowledge or the nitrogen content of soils is important in showing whether sufficient 
green manure or barnyard manure has been applied to the so il. Commercial nitrogenous 
fertilizers are now kno,vn to be unnecessary where the soil is not abnormal, and green 
manures may be used in practically all cases. Where a crop must be "forced", as in 
market gardening, some nitrogenous fertilizers may be of value. 

THE "SOIL DERIVED" ELEMENTS 
Phosphorus, potassium, calcium and sulfur, known as "soil derived'' elements, may 

frequently be lacking in soils, and then a fertilizing material carrying the necessary 
element must be used. Phosphorus is the element most likely to be deficient in all soils, 
This is especially true of Iowa soils. Potassium frequently is lacking in peats and 
swampy soils, but normal soils in Iowa and elsewhere are usually well supplied with 
this element. Calcium may be low in soils which have borne a heavy growth of a le
gume, especially alfalfa; but a shortage of this element is very unlikely. It seems possi
ble from recent tests that sulfur may be lacking in many soils, for applications of 
sulfur fer tilizers have proved of value in some cases. Hov.•ever, little is known as yet 
regarding the relation of this element to soil fertility. If later studies show its im
portance for plant growth and its deficiency in soils, sulfur fertilizers may come to be 
considered of much value. 

If the amounts of any of these soil-derived elements in soils are very low, they need 
to be supplied thru fertilizers. I f considerable amounts are present, fertilizers contain
ing them are unnecessary. In such cases if the mechanical and humus conditions in the 
soil are at the best, crops will be able to secure suffici1:1nt food from the store in the 
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soil. For example, if potassium is abundant, there is no need of applying a potassium 
fertilizer; if phosphorus is deficient, a phosphate should be applied. If calcium is low 
in the soil, it is evident that the soil is acid and lime should be applied, not only to 
remedy the scarcity of calcium, but also to remedy the injurious acid conditions. 

AVAILABLE AND UNAVAILABLE PLANT FOOD 

Frequently a soil analysis shows the presence of such abundance of the essential 
plant foods that the conclusion might be drawn that crops should be properly supplied 
for an indefinite period. However, applications of a fertilizer containing one of the ele
ments present in such large quantities in the soil may bring about an appreciable and 
even profiitable increase in crops. 

The explanation of this peculiar state of affairs lies in the fact that all the plant food 
shown by analysis to be present in soils is not in a usable form; it is said to be u-rv 
available. Plants cannot take up food unless it is in solution; hence available plant food 
is that which is in solution. Analyses show not only this soluble or available portion, 
but also the very much larger insoluble or unavailable part. The total amount of plant 
food in the soil may, therefore, be abundant for numerous crops, but if it is not made 
available rapidly enough, plants will suffer for proper food. 

Bacteria and molds are the agents which bring about the change of insoluble, un
available material into available form. I f conditions in the soil are satisfactory for 
their vigorous growth and sufficient total plant food is present, these organisms will 
bring about the production of enough soluble material to support good crop growth. 
The soil conditions necessary for the best growth and action of bacteria and molds are 
the same as those which are r equir ed by plants. The methods necessary to maintain 
permanent soil fertility will, therefore, insure satisfactory action of these organisms and 
the sufficient production of available plant food. The nitrogen left in the soil in plant 
and animal r emains is entirely useless to plants and must be changed to be available. 
Bacteria bring about this change and they a re all active ln normal soils which are being 
properly handled. 

Phosphorus is found in soil mainly in the mineral known as apatite and in other in
soluble substances. Potassium occurs chiefly in the insoluble feldspars. Therefore, both 
of these elements, as they normally occur in soils, are unavailable. However, the growth 
of bacteria and molds in the soil brings about a production of carbon dioxide and or
ganic acids which act on the insoluble phosphates and potassium compounds and make 
them available for plant food. 

Calcium occurs in the soil mainly in an unavailable form, but the compounds contain
ing it are attacked by the soil water carrying the carbon dioxide produced by bacteria 
and molds and as a result a soluble compound is formed. The losses of lime !rom soils 
are largely the result of the leaching of this soluble compound. 

Sul!ur, like nitrogen, is present in the soils cbiefly in plant and animal remains, in 
which !orm it is useless to plants. As these materials decompose, however, so-called 
sulfur bacteria appear and bring about the formation of soluble and available sulfates. 

The importance of bacterial action in making the store of plant food in the soil avail
able is apparent. With proper physical and chemical soil conditions, all the necessary 
groups of bacteria m entioned become active and a vigorous production of soluble nitro
gen, phosphorus, potassium, calcium and sulfur r esults. It crops are to be properly 
nourished, care should always be taken that the soil is in the best condition for the 
growth of bacteria. 

R•EMOV AL OF PLANT FOOD BY CROPS 

The decrease of plant food in the soil is the direct result or removal by crops, altbo 
there is often some loss by leaching also. A study of the amounts of nitrogen, phos
phorus, and potassium removed by some of the common farm crops will show how rap
idly these elements are used up under average fa rming conditions. 

The amounts of these elements in various farm crops are given in table I. The 
amount of calcium and sulfur in the crops is not included, as it is only recently that the 
removal of these elements bas been considered important enough to warrant analyses. 

The figures in the table show also the value of the three elements contained in the 
different crops, calculated from the market value of fertilizers containing them. Thus 
the value o! nitrogen is figured at 16 cents per pound, the cost of the element in nitrate 
of soda; phosphorus at 12 cents, the cost in acid phosphate, and potassium at 6 cents, 
the cost in muriate or potash. 

It is evident from the table that the continuous growth o! any common farm crop 
without returning these three important elements will lead finally to a shortage of 
plant rood in the soil. The nitrogen supply is drawn on the most heavily by all the 
crops, but in the case of alfalfa and clover only a small part should be taken from the 
soil. Ir these legumes are inoculated as they should be, they will take most o! their 
nitrogen from the atmosphere. The figures are therefore entirely too high for the ni-
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TABLE I. PLANT FOOD IN CROPS AND VALUE 

Calculating Nitrogen (N) at 16c (Sodium Nitrate (N aNO 3
) ) , Phosphorus (P) at 12c 

(Acid Phospha te) , and Potassium (K) at 6c (Potassium Chloride (KCl) ) 
-

Plant Food, Lbs. Value of Plant Food 
' 

Crop Yield Phos- Phos· 
Nitrogen phorus P otass'm Nit'g'n phorus Potass'm 

-- - -

Corn, grain 75 bu. 75 12.75 14 - $12.00 $1 .52 $0.84 
Corn, stover 2.25 T . 36 4 .5 39 5.76 0.54 2.34 
Corn, crop . . .... 111 17 .25 53 17 .76 2.07 3.18 
\Vbeat, grain 30 bu. 42.6 7.2 7.8 6.81 0.86 0.46 
Wheat, str aw 1.5 T. 15 2. 4 27 2.40 0.28 1 .62 
,Vheat, crop . . . . . . 57.6 9.6 34.8 9.21 1.14 2.08 
Oats, grain 50 bu. 33 5.5 8 5.28 0.66 0.48 
Oats, straw 1.25 T. 15.5 2.5 26 2.48 0.30 1 .56 
Oats, crop . . . . . . 48.5 8 . 34 7.76 0.96 2.04 
Barley, grain 30 bu. 23 5 5.5 3.68 0.60 0.33 
Barley, straw 0.75 T. 9.5 1 13 1.62 0.12 0.78 
Barley, crop l . . . . . . 32.6 6 18.5 5.20 0.72 1 .11 
Rye, grain 30 bu. 29.4 6 7.8 4 .70 0.72 0. 46 
Rye, straw 1.5 T. 12 3 21 1 .92 0.36 1.26 
Rye, crop . . . . . 41.4 9 28.8 6.62 1.08 1.72 
Potatoes 300 bu. 63 12 .7 90 10 .08 1. 25 5.40 
Alfalfa, bay 6 T. 300 27 144 48.00 3.24 8.64 
T imothy, bay 3 T . 72 9 67.5 11.52 1.08 3.95 

I Clover, hay I 3 T. 120 15 90 19.20 1.80 5. 40 

Total 
Value 

of 
Plant 
Food 

$14 .37 
8.64 

23 .01 
8.13 
4.30 

12.43 
6.42 
8.28 

14.70 
4.61 
2.42 
7 .03 
5.88 
3.54 
9. 42 

17 .00 
59.88 
16.55 
16 .40 

trogen taken from the soil by these two crops, but the loss of nitrogen from the soil 
by r emoval in non-leguminous c rops is considerable. The phosphorus and potassium 
in the soil are also rapidly reduced by the growth of ordinary crops. While the nitrogen 
supply may be kept up by the use of leguminous green manure crops, phosphorus and 
potassium must be supplied by the use of expensive commercial fertilizers. 

The cash value of the plant food removed fr om soils by the growth and sale of various 
crops is considerable. Even where the grain alone is sold and the crop residues are 
returned to the soil, there is a large loss of fertility, and if the entir e crop is removed 
and no return made, the loss is almost doubled. It is evident, therefore, that in calcu
lating the actual income fr om the sale of farm crops, the value of the plant food re
moved from the soil should be subtracted from the proceeds, at least in the case of con
stitu ents which mus t be replaced at the present time. 

Of course, if the crops procured are fed on the farm and the manure carefully pre
ser ved and used, a large part of the valuable matter in the crops will be returned to 
the soil. This is the case in livestock and dairy farming where the products sold con• 
tain only a por tion of the valuable elements of plant food r emoved from the soil. In 
grain farming, however, green manure crops and commercial fertilizers must be de
pended upon to supply plant food deficiencies in the soil. It should be mentioned that 
the proper use of crop residues in this latter system of farming reduces considerably 
plant food loss. 

REMOVAL FROl\1 IOWA SOILS 

It has been conservatively estimated that the plant food taken from Iowa soils and 
shipped out of the state in grain amounts to about $30,000,000 annually. This calcula
tion is based on the estimate of the secretary of the Western Grain Dealers' Association 
that 20 percent of the cor n and 35 to 40 percent of the oa ts produced in the state is 
shipped off the farms. 

This loss of fertility is unevenly distributed over the state, varying as farmers do 
m ore or less livestock and dairy farming or grain farming. In grain farming, where no 
manure is produced and the entire grain crop is sold, the soil may very qui-cldy become 
deficient in cer tain necessary plant foods. Eventually, however, all soils are depleted 
in essential food materials, whatever system of farming is followed. 

Th is loss of fe r tility is great enough to demand serious attention. Careful considera
tion should cer tainly be given to all means of maintaining the soils of the state in a 
permanently fertile condition. 

PERJ!ANENT FERTILITY IN IOWA SOILS 
The prelimina r y study of I owa soils, already reported, r evealed the fact that there 

is not an inexhaustible supply of nitrogen, phosphorus and potassium in the soils of the 
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state. Potassium was found in much larger amounts than the other two elements and 
it was concluded, therefore, that attention should be centered at the present tl~e on 
nitrogen a ud phosphorus. I n spite of the fact that I owa soils a r e still comparatively 
fertile and crops a r e still lar ge there is abundant evidence at hand to prove that the 
best possible yields of certain crops are not being obtained in many cases becausP, of 
the lack o! necessar y plant foods or because of the lack of proper condi tions in the soil 
for the growth of plants and the production, by bacteria, of available plant food. 

Proper systems of fann ing will insure the production of satisfactor y crops and the 
maintenance of per manent fertility and the adoption of such systems should not be 
delayed until the crop yields a r e much lower, for then it will involve a long, tedious and 
very expensive fight to bring the soil back to a fertile condition. If proper methods a r e 
put into operation while comparatively large amounts of certain plant foods are still 
present in the soil, it is r elatively easy to keep them abundant and attention may be 
centered on other elements likely to be limiting factor s in crop production. 

Soils may be kept permanently fertile by adopting certain practices which will be 
summar ized here. 

CULTI VATION AND DRAINAGE 
Cultivation and drainage are two of the most important farm operations in keeping 

the soil in a favorable condition for soil production, lar gely because they help control 
the moisture in the soil. 

The moisture in soils is one of the most impor tant facto rs governing crop production. 
I f the soil is too dry, plants suffer for lack of water necessar y to br ing them their 
food and also for lack of available plant food. Bacterial activities are so r estricted in 
dry soils that the production of available plant food practically ceases. I f too m uch 
moisture is present, plants likewise refuse to grow proper ly because of the exclusion of 
air from the soil and the absence of available food. Decay is checked in the absence of 
air, all beneficial bacterial action is limited and humus, or organic matter, containing 
plant food constituents in an unavailable form, accumulates. The infe r tility of low
lying, swampy soils is a good illustration of the action of excessive moistur e in restrict
ing plant growth by stopping aeration and limiting beneficial decay processes. 

While the amount of moisture in the soil depends ver y largely on the r ainfall, any 
excess of water may be removed from the soil by drainage and the amount of water 
present in the soil may be conserved during the periods of drouth by thoro cultivation 
or the maintaining of a good mulch. The need for drainage is deter mined partly by the 
nature of the soil, but more particularly by the subsoil. If the subsoil is a heavy, tight 
clay, a surface clay loam will be rather readily affected by excessive rainfall. On the 
other hand, if the sur face soil is sandy, a heavy subsoil will be of advantage in pr event
Ing the rapid drying out of the soil and also in checking losses of valuable matter bY 
leaching. 

l\lany acres of land in the "'isconsin drift area in Iowa have been r eclaimed and 
made fertile th ru proper drainage, and one of the most important farming operations is 
the laying of drains to insure the removal of excessive moisture in heavy soils. 

The loss of moisture by evaporation from soils during periods of heavy drouth may be 
checked to a considerable extent if the soil is cultivated and a good mulch is main
tained. Many pounds of valuable water are thus held in the soil and a satisfactor y 
crop growth secured when otherwise a failure would occur. Other methods of soil t reat
ment, such as liming, green manuring and the application of farm manures, are also 
important In increasing the water-holdng power of light soils. 

THE ROTATION OF CROPS 
•Elxperience has shown many times that the continuous growth of one crop takes the 

fertility out of a soil much more rapidly than a rotation of crops. One of the most 
important farm practices. therefore, from the standpoint of soil fertility, is the rotation 
of crops on a basis suited to the soil,climatic, farm and market conditions. The choice 
ot crops is so large that no difficulty should be experienced in selecting those suitable 
for all conditions. 

Probably the chief reason why the rotation of crops is beneficial may be found in the 
fact that different crops r equire different amounts of the various plant foods in the soil. 
One p1lrticular crop will remove a large amount of one element and the next crop if it 
be the same kind, will suffer for a lack of that element. I f some other crop, which does 
not draw as heavily on that particular plant food, is rotated with the former crop, a 
balance in available plant food is reached. 

\\'here a cultivated crop is grown continuously, there is a much greater loss of or
ganic matter or humus in the soil than under a rotation. This fact suggests a second 
explanation for thf! beneficial effects of crop rotation. With cultivation, bacterial action 
is much increased and the hun1us in the soil n1ay be decomposed too rapidly and the soil 
injured by the removal of the valuable material. Theo the production of available plant 
food in the soil will be hindered or stopped and crops may suffer The use of legumes 
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in rotations is of particular value since when they are well inoculated and turned un
der, they not only supply organic matter to the soil, but they also increase the nitro
gen content. 

There is a third explanation of the value of rotations. I t is claimed that crops in 
their growth produce certain substances called "toxic'' which are in jurious to the same 
crop, but have no effect on certain other crops. In a proper rotation the time between 
two different crops of the same plant is long enough to allow the "toxic" substance to 
be disposed of in the soil or made harmless. This theory bas not been commonly ac
cepted, chiefly b~cause of the lack of confirmatory ev idence. It seems extremely do ubt
ful if the amounts of these "toxic" substances could be large enough to bring about the 
effects evidenced in continuous cropping. 

But, whatever the r eason for the bad effects of continuous cropping, it is evident that 
for all good systems of farming some definite rotation should be adopted, and that 
rotations should always conta!n a legume, because of the value of such crops to the soil. 
In no other way can the humus and nitrogen content of soils be kept up so cheaply and 
satisfactorily as by the use of legumes, either as regular or "catch" cr ops in the rota
tion. 

MANURING 
There must always be enough humus, or organ ic matter, and nitrogen in the soil it 

satisfactory crops are to be secured. Humus not only keeps the soil in the best physical 
condition for crop growth, but it supplies a considerable portion of nitrogen. An 
abundance of humus may always be considered a reliable indication of the presence of 
much nitrogen. This nitrogen does not occur in a form available for plants, but with 
proper physical conditions in the soil, the nonusable nit rogen in the animal and vegeta
ble matter which makes up the humus, is made usable by numerous bacteria and chang
ed into soluble and available nitrates. 

The humus, or organic matter, also encourages the activities of many other bacteria 
which produce carbon dioxide and various acids which dissolve and make available the 
insoluble phosphorus and potassium in the soil. 

Three materials may be used to supply the organic matter and nitrogen of soils. These 
are farm manure, crop residues and green manure, the first two being much more 
common. 

By using all the ,crop residues, all the manure produced on the farm, and giving 
well-inoculated legumes a place in the rotation for green manure crops, no artificial 
means of maintaining the humus and nitrogen content of soils need be resorted to. 

THE USE OF PHOSPHORUS 
Iowa soils are not abundantly supplied with phosphorus. Moreover, it is possible 

by the use of manures, green manures, crop residues, straw, stover, etc., to return to the 
soil the enti re amount of that element removed by ,crops. Crop r esidues, stover and 
straw merely return a portion of the phosphorus removed, and while their use is im
portant in checking the loss of the element, they cannot stop. it. Green manuring adds 
no phosphorus tha t was not used in the growth of the green manure crop. Farm manure 
returns part of the phosphorus removed by cr ops which a re fed on the farm, but not 
all of it. While, therefore, immediate scarcity of phosphorus in Iowa soils cannot be 
positively shown, analyses and results of exper iments show that in the more or less 
distant future, phosphorus must be applied or crops will suffe r for a lack of this ele
ment. Furthermore, there are indications that its use at present would prove profitable 
in some instances. 

Phosphorus may be applied to soils in three commercial forms, bone meal, acid phos
phate and rock phosphate. Bone meal cannot be used generally, because of its extreme
ly limited production, so the choice rests between rock phosphate and acid phosphate. 
Experiments are now under ,vay to show which is more economical for farmers in the 
state. Many tests must be conducted on a large var iety of soil types, under widely dif
fering conditions, and thru a rather long period of years. It is at present impossible to 
1nake these expariments as complete as desirable, owing to small appropriations for 
such work, but the results secur ed from the tests now in progress will be published 
from time to time in the different county r eports. · 

U ntil such definite advice can be given for individual soil types, it is urged that 
farmers who are interested make comparisons of r ock phosphate and acid phosphate on 
their own farms. In this way they can determine at first hand the relative value of the 
two materials. Information and suggestions regarding the carrying out of such tests 
may he secured upon application to t'be Soils Section. 

Lll\1ING 
Practically all crops grow better on a so il which contains l ime, or in other words, on 

one wh ich is not acid. As soi ls be-come acid, crops grow smaller, bacter ial activities are 
reduced and the soil becomes infertile. Crops are differently affected by acidity in the 
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soil; some refuse to grow at all; others grow but poorly. Only in a very few instances 
can a satisfactory crop be secured in the absence of lime. Therefore, the addition of 
lime to soils in which it is lacking is an important principle in permanent soil fer 
tility. All soils gradually become acid because of the losses of lime and other basic 
m ater ials thru leaching and the production of acids in the decomposition processes con
stantly occurring in soils. Iowa soils are no exceptions to the general rule, as was 
shown by the tests of many r epresentative soils r eported in Bulletin No. 151 of this sta
tion. Particularly are the soils in the Iowan drift, Mississippi loess and Southern Iowa 
loess areas likely to be acid. 

All Iowa soils should therefore be tested for acidity before the crop is seeded, particu
larly when legumes, such as alfalfa or r ed clover , are to be grown. Any far mer may 
test his own soil and determine its need of lime, according to simple directions in bulle
tin No. 151, reterred to above. 

SOI L AREAS J}t 10 1V A 

There are five large soil divisions in Iowa, the Wisconsin drift, the I owan drift, the 
Missouri loess, the i1ississippi loess and the Southern Iowa loess. These five divisions 
of the soils of the state are based on the geological forces which brought about the forma
tion of the various soil areas. The various areas are shown in the map, fig. 12. 

With the exception of the northeastern part of the state, the whole surface of Iowa 
was in ages past overrun by great continental ice sheets. These great masses of ice 
moved slowly over the land, crushing and grinding the rocks beneath and carr ying along 
with them the material which they accumulated in their progress. Five ice sheets in
vaded Iowa at different geological eras, coming from different directions and carrying, 
therefore, different rock material with them. 

The deposit, or sheet, of earth debris left after the ice of such glaciers melts is called 
"glacial till" or "drift" and is easily distinguished by the fact that it is usually a rather 
stiff clay containing pebbles of all sorts as well as large boulders of "nigger heads." 
Two of these drift areas occur in Iowa today, the Wisconsin drift and the Iowan drift, 
covering the north central part of the state. The soils of these two drift areas a re quite 
different in chemical composition, due primarily to the different ages of the two ice 
invasions. The Iowan drift was laid down at a much earlier period and is somewhat 
poorer in plant food than the Wisconsin drift soil, having undergone considerable leach
ing in the time which bas elapsed since its formation. 

The drift deposits in the remainder of the state have been covered by so-called loess 
soils, vast a.,ccumulations of dust-like materials which settled out of the air during a 
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Fig. 11. Map showing the principal soil areas in Iowa. 
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period of geological time when climatic conditions were very different than at present. 
These loess soils are very porous in spite of their fine textur e and they rarely contain 
large pebbles or stones. They present a stron~ contrast to the drift soils, which are 
somewhat heavy in texture and filled with pebbles and stone. The three loess areas in 
the state, the Missouri, the Mississippi and the Southern Iowa, are distinguished by 
differences in texture and appearance, and they vary considerably in value for farming 
purposes. In some sections the loess is very deep, whi_le in other places the underlying 
leached till or drift soil is very close to the surface. The fertility of these soils and 
their needs are greatly intl.uncd, threfore, by their depth. 

It will be seen that the soils of the state may be roughly divided into two classes, 
drift soils and loess soils, and that further divisions may then be made into var ious 
drift and loess soils because of differen ces in period of formation, characteristics and 
general composition. More accurate information demands, however, that further divi
sions be made. The different dri ft and loess soils contain large numbers of soil types 
which vary among themselves, and each of these should receive special attention. 

THE SOIL SURVEY BY COUNTIES 

It is apparent that a general survey of the soils of the state can give only a very gen
eral idea of soil conditions. Soils vary so widely in character and composition, depend
ing on many other factors than their source, that definite knowledge concerning their 
needs can be secured only by thoro and complete study of them in place in small areas. 
Climatic conditions, topography, depth and char acter of soil, chemical and mechanical 
composition and all other factor s affecting crop production must be considered. 

This is what is accomplished by the soil survey of the state by counties, and hence the 
needs of individual soils and proper systems of management may be worked out in much 
greater detail and be much more complete than would be possible by merely considering 
the large areas separated on the basis of their geological origin. In other words, while 
the unit in the gen eral survey is the geological history of the soil area, in the soil survey 
by counties or any other small area, the unit is the soil type. 

GENERAL SOIL CHARACTERISTICE 

Soil types possess more or less definite characteristics which may be determined 
largely in the field, altho some laboratory study is necessary for final disposition. Us
ually the l ine of separation between adjoining soil types is quite distinct and it is a sim
ple matter to locate the type boundaries. In some cases, however, there is a gradation 
from one type to another and then the boundaries may be fixed only with gr eat difficulty. 
The error introduced into soil survey work from this source is very small and need 
cause little concern. 

The factors which must be taken into account in establishing soil types have been well 
enumerated by the Illinois Experiment Station in its Soil Report No. 1. 
They are: 

1. The geological origin of the soil, whether residual, glacial, loessial, alluvial, col-
uvial or cumulose. 

2. The topography or lay of the land. 
3. The structure or depth and char acter of the surface, subsurface and subsoil. 
4. The physical and mechanical composition of different strata composing the soil, 

as the percentages of gravel, sand, silt, clay and organic matter which they contain. 
5. The texture or porosity, gr anulation, friability, plasticity, etc. 
6. The color of the strata. 
7. The natural drainage. 
8. The agr icultural value based upon its natural produetiveness. 
9. Native vegetation. 

10. The ultimate chemical composition and reaction. 
The common soil constituents may be given as follows: t 

{

All partially destroyed or undecomposed 
Organic matter 

vegetable and animal material. 

Inorganic matter 

• 25 mm. equals 1 in . 

Stones- over 32 mm.• 
Gravel-32-2.0 mm. 
Very coarse sand-2.0- 1.0 mm. 
Coarse sand- 1.0-0.5 mm. 
Medium sand-0.5- 0.25 mm. 
Fine sand-0.25-0.10 mm. 
Very fine sand- 0.10- 0.05 mm. 
Silt-0.05-0.00 mm. 

tBureau of Soils Field Book. tLoc. cit. 
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SOILS GROUPED BY TYPES 

The general groups of soils by types are indicated thus by the Bureau of Soils. 
Peats-Consisting of 35 percent or more of or gani,c matter, sometimes mixed with 

more or Jess sand or soil. 
Peaty Loams-15 to 35 percent organic matter mixed with much sand and silt and a 

little clay. 
Mucks-25 to 35 percent of partly decomposed organic matter mixed with much elay 

and some silt. 
Clays-Soils with more than 30 per cent clay, usually mixed with much silt; always 

more than 50 percent silt and ,clay. 
Silty Clay Loams-20 to 30 percent clay and more than 50 percent silt. 
Clay Loams-20 to 30 percent clay and less than 50 percent silt and some sand. 
Silt Loams-20 percent clay and more than 50 percent silt mixed with some sand. 
Loams-Less than 20 percent clay and less than 50 percent silt and from 30 to 50 per-

cen t sand. 
Sandy Clays-20 per cent silt and small amounts of clay up to 30 per-cent. 
F'ine Sanely Loams-More than 50 percent fine sand and ver y fine sand mixed with 

less than 25 percent very coar se sand, coarse sand and medium sand, much silt and a 
little clay; silt and clay 20 to 50 per cent. 

Sandy Loams-More than 25 percent very coarse, coarse and medium sand; silt and 
clay 20 to 50 oercent. 

Very Fine Sand-More than 50 percent fine sand and less than 25 percent very coar se, 
coarse and medium sand, less than 20 percent silt and clay. 

Fine Sand-Mor e than 50 per cent fine sand and less than 25 percent very coarse, 
coarse and medium sand, less than 20 percent silt and clay. 

Sand-More than 25 percent very coarse, coarse and medium sand, Jess than 50 per
cent fine sand, less than 20 percent silt and clay. 

Coarse Sand-More than 25 percent very coarse, coarse and medium sand, less than 50 
percent of other grades, less than 20 percent silt and clay. 

Gravelly Loams-25 to 50 percent very coarse sand and much sand and some silt. 
Gravels-More than 50 percent ver y coarse sand. 
Stony Loams- A large number of stones over one inch in diameter. 

METHODS USED IN THE SOIL SURVEY 

It may be of some interest to state briefly the methods which are followed in the field 
in surveying the soils. 

As has been indicated the completed map is intended to show the accurate location 
and boundaries, not only of all soil types but also of the streams, roads, railroads, etc. 

The first step, therefore, is the choice of an accurate base map and any official map of 
the county may be chosen for this purpose. Such maps are always checked to corre
spond correctly with the land sur, ey. The location of every stream, road and r ailroad 
on the map is likewise carefully verified and corrections are frequently necessary. Wben 
an accurate base map is not available the field party must first prepare one. 

The section is t!le unit area by which ea-ch county is surveyed and mapped. The dis
tances !n the roads are determined by an odometer attached to the vehicle, and in the 
field by paci:1g, which is done with accuracy. The directions of the streams, r oads, rail
roads, etc., are determined by the use of the comp~ss and the plane table. The character 
of the soil types is ascertained in the section by the use of the auger, an instrument for 
sampling both the surface soil and the subsoil. The boundaries of each type are then 
ascertained accurately in the section and indicated on the map. Many samplings are 
frequently necessary, and individual sections may contain several soil types and re
quire much time for mapping. I n other cases, the entire section may contain only one 
soil type, which fa,ct is readily ascertained, and in that case the mapping may proceed 
rapidly. 

When one section is completed, the party passes to the next section and the local ion 
of all soil types, streams, etc., in that section is then checked with their location in the 
adjoining area just mapped. Careful attention is paid to the topographic features of 
the area, or the "lay of the land," for the character of the soils is found to correspond 
very closely to the conditions under which they occur. 

The field party is composed of two men, and a ll observations, measurements and soil 
type boundaries are compared and checked by each man. 

The determinations of soil types are verified also by inspection and by consultation 
with those in ,charge of the work at tbe Bureau of Soils and at the Iowa Agricultural 
Experiment Station. When the entire county is completed, all the section maps of field 
sheets are assembled and any variations or questionable boundaries are verified by fur
ther observations of the particular area. 

The completed map, therefore, shows as accurately as possible all soils and soil boun
daries, and it constitutes also an exact road map of the county. 






