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ABSTRACT
CROP YIELL, SOIL, AND MANAGEMENT STUDIES
IN OSCECLA COUNTY
MICHIGAN
By Wesley Ke Mettert

This study was conducted to determine the average yields of
ma jor crops grown on the common agricultural soils under different
levels of managemente The yield and management information was
colleoted through the use of questionnaires and personmal inter-
views given to selected farmers. The local agricultural agenocies
provided lists of farmers who keep farm records. The soil im=-
formation was obtained from the recently completed soil surveye.

Farm crop yields for different kinmds of soil have been es-
timated on the basis of common experienoes.‘ These estimates may be
adequate for general use. However, the soil productivity ratings
for different orops are more accurately ascertaimed by collecting
actual yield measurements and evaluating them according +to the
factors influencing orop ylelds. These factors are kinds of soil,
hereditary crop traits, climate amd humam activities,

To apply the above primciples to the area studied, a general
soil map was prepared showing the extent and distributiom of as-
sociated soils in the countye For each of the major crops grown ia
the county, during the past 12 years, the everage annual yield per-
centages were plotted to determine the yearly effects of variationms

in climate. The pH (acidity), available phosphorus and potassium

wore determinsd for 3 profiles of Nester, MoBrids and Kalkaska soils,

as a clue to the fertility of these soilse.
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Wesley K. Mettert

An attempt to evaluate the net effect of human faotors on orop
vields has been made in this study by ascertaining the level of
management at whioh each crop was growne The evaluation of the soil
information involved the use of soil management unitse Through the (s¢
of these manasement umits it was possible to array orop yields
systematically by kinds of soils and management levels.

The results show thats

_.._A.-.M..,.r
{

le The methods used for obtaining and analyzing soil, crop

yield and management information was inexpensive and rapid.

!wn‘m.--w

2. With qualifications, the results from this study can b;
used in developing yield tables for the major orops grown
on the common agricultural soils by management units and
different management levels,

3¢ Management levels affect crop yields in nearly every soil
managenent unite In some cases orop yields obtained under
high levels of managemsnt were double those obtaimed umder
low levels of managemenmte

4o The effeots of soil slope on orop yields varied to same ex-
tent by soil management units and management levels.

Se Moderately eroded 2a,moderately fine textured,soils have
higher hay yields than have the slizhtly eroded 2a soils.
The effeocts of eroded 2a soil on corn crops are evident.

6e The poorly and imperfectly drained soils are not used ex-
tensively for oropland im Osceola Coumtye.

T« Wheat yields have increased djuring the last 12 years. This

inorease in yield is not entirely due to better management.
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Woesley Ke. Mettert

It is primarily duwe to the shifting of acreage from less suitable
to more suitable soils. Wheat acreage ocontrols have reduced wheat

acreare and farmsrs are growing wheat on the more productive portions

of their fields.
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I. INTRODUCTICN
A. Objectives
The objectives of this study were to apply a procedure of
obtaining soil, orop and manegement informetion to determine
crop vields on the common kinds of soils and soil management
practices in Osceola County, Michigan.

3¢ Importance

Reliable information on soils and crop yields can be useful
in many wavse Farm operators can compare their rields with yields
obtained on similar soilse If needed, adjustments of soil manage-
ment practices ocan then be made with assurance. The most suitable
kind and size of farm enterprise (dairying, cash crop, beef,
swine, etoc.) ocan be more accurately determined for a particular
traot of lande The dollar value of farmland (its market price,
value as collateral for loans or tax carrying capacity) can be
more correctly assessede Local agricultural agencies can use crop
yield and soil information when planning educational prozrams in
80il management, developing financial assistance programs, pre-
paring alternative land use plans, establishing surplus crop
controls, and advising urban and rural planning boardse This
information can also te used in testing interpretive class-

ifice<ions of soilse
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II. LITERATURE REVIEW

A review of the literature was made to hecome femilar with
the several factors that ocontrol or influwence crop yields, and to
study methods snd procedures that might be useful to deternine

crop rields for the kinds of soil found in Osceola County,

Michigane

A. General Frinciples

Crops are grown for many reasons but primarily they are
grown for the yield of useful food or fiber they produce. This
essential production is controlled or dotefminod by such factors
as crop heredity, climate, soil, and human activitye In the
discussion that follows these factors are considered, primarily
to show the relationships to one another end the part each plays

in determining crop yieldse.

le Hereditary orcp traits

The capacity of plants to grow well in different soil and
climatic conditions is dependent upon the germ plasm= the sub-
stence by which hereditary characteristics are transmitted in all
cropse

Wadleigh ( 1957 ) describes the importence of this factor
end its relationship to environmental conditionse He states
that growth, vigor, disease resistance, sensitivity to length

of day, and drou;ht resistance are some inherited characteristics

N
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of plentse It is paramount that the combination of these traits
be adapted to the climate and soil in order to fully reap the
benefits of ideal soil managemente.

aQé;ll\(1947) made a detailed analysis of crop yield
records in relation to kirds of soils in ocentral Illinois, These
yield records covered a period of 45 years. Close examination of
these data reveals that corn yields were rather stable prior to

1930s During 1937 end su:sequent years corn yields were substan=

tially higher even though similar management was usede This

increase in yield was due primarily to the introduction of hybtrid .

geed in 1937. This study exemplifies the fact that potential

optimum is controlled in part by orop inheritance.

Rather (1942) has shown that soil and soil menazement cannot
alone accomplish effective productione £rops must be adapted to
the soil and climatee This adaptability of crops is not only a
species oonsideration but one of orop varieties. Stiffness of
stem in small grains is much more essential on a fertile soil
with abundant moisture than on an infertile one. Where the
growinrs, season is limited, earlier maturing corns are required
on low lying poorly drained soils than on locally higher lying
well drained soils,

Roberts and Jomes (1940) rerort that in the case of corn the
narrowly bred hybrids are more rostricted_in their adaptation than
open pollinated varieties, when zrown for silage. Thus, the

selection of species and perticularly the specif'ic varieties of
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crops to grow is essential to hizh acre yields and profitable
orop productione
2¢ C(Climate
The growth: of plants, the final yield, and its quality depend
very materially on weathere The three most important factors in
climate from a standroint of plant reszonse are temperature, water -
supply and lizhte Precipitation or water supply is the most ? i
important factor in determining the distribution of plants and !
orops within broad areas having similar temperaturese Fluctua- r
tions in temperature and rainfall are important sgriculturally as hj
theyr beget wet, dry, cold or hot periods that zreatly affect crop
yields. Hail storms, tornadoes and strong winds may destroy crops
locally. Hildreth and Magness (1941) have shown that both light
intensity and the length of the daily illumination period pro=-
foundly affect plant hehaviore
All of these elements of climate are interrelated in their
effect on green plants; temperature and lizht affect the water
requirementse. Available moisture supply rreatly influences the
e ffects of high temperature and lifght intensities. In addition
to theso relationships, living plants are complex or:anisms
affected by nutritive as well as olimatic factors in their environ=-
mente
Went (1950) made a study to determine tre influence of environ=~
mental oonditions on the biclogical variability in plants, or the
plant's response to climate. The study was conducted in green-
houses where the environmental factors were controlled rigidlye

The influence of the most important environmental factors was




studied simultanecuslye When the climatic resr-onses of a number

of plants were investigated in deteil, marked differences were
found that have a significant bsaring on the distribution of these
plants over the earth. He concluded that it is necessary to revise
present ideas about the temperature limits within which a plant can
existe The distribution of plants is not just a question of frost
damage or heat coagulation, but it is correlated with very specific !
temperature requirements, which are met only in certain climates.
The adaptation of @ plant to its physical environment goes much

farther than merely a general relationship between type of climate

T e
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and optimal growing conditions. In any breeding program it is only
by consideration of tie climatic requirements of plants that a
proper array of plant characteristics can be combLined to produce a
desired species for a ziven locatione.

Bates (1955) calculated tie correlation coefficients between
several olimatio factors and ocorn yields during 41 years, 1913-=G3.
He found that mean maximum temperature, mean relative humidity and
evaporation in June (the month in which corn usually pollinates)
were very closely correlated with corn yieldse These thres factors
were closely correlated with each other, and since evaporation is
dependent on temperature and humidity, the latter two factors
appear to be those affeeting corn yieldse. Each of these factors
was more closely correlntné with ocorn yields than was rainfall at
any period of the yeare The number of rains in Jume showed a td
higher correlation with yield than total rainfall during any other

periode If rainfall during more than one month was considered,

October 1 to August 1 showed the highest correlation with yield.




Number of cloudy days in Jume was not closely correlated with corn
yields and the correlation that existed was probably due to effects
of rainfall, humidity and tempsrsture.

Humphery (1941) relates the effects of climate and diseasess
It is well known that disease can wipe out entire cropse. Potato
blight, red rust in wheat, curly top in sugar beets are typical
diseases affected by weather in one way or anothere Some disesases
require moist, humid conditions for infeetion and development;
others are more serious when it is relatively dry. Some are
favored by cool temperatures; others require warm weathere. 1In
some cases the principal effect is not on the disease producing
organism itself but on the host plant, or even on an insect
carrier of the disease.

The late blight of potatoes is favored by excessive humidity
and moderate temperatures, conditions necessary for the spread of
the parasite. Scab of wheat and other small grains is always more
prevelent when warm moist weather ocours during the periocd from
heading to maturitye. The ocereal rusts, one of the most importent
plant diseases affected by weather, are more prevalent during
seasons characterized by high temperatures and rainfalle.

The prevalence of destructive inseets is one of the important
factors determining success or failure in orop produotiome.

Hyslop (1941) descrites the influence that climatic conditions
have in controlling insect populations. He suggests that the
various factors of climate, such as temperature, moisture and rate

of evaporation, affect different inseots in varying degrees at

different times. Each inseot at each stace of development has a
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definite tolerance to these factorse D2Below or above this tolerance
the insect dies or tecomes less of a probleme Usually moisture and
temperature are not inéependent; the optimum growth and the ex-
treme range of tolerence of insects are at certain combinations of
moisture and tempsrature. For example; ocool, delayed springs are
favorable for the develooment of many species of outworms and seed
corn maczotse Grasshopper populations increase during a series of
dry yearse. Late dry fall weather which retards the germinatien of
wheat seed beyond a certain date will practically eliminate the
hessian flye.

Very often the effect of climate on insects is a complicated
onee The climate may not directly affect a certain insect but may
affect others that prey on it, reducing or inoreasing their numbers.
The introduction of parasites as a meens of control has been
successful only where the insects end parasites have developed in

similar climatic conditions.

3+ Soil

The soil is a natursl body composed of admixtures of broken
and weathered minerals and decaying organio matter, which covers
the earth in thin layers that differ from each other and the under-
lying materials in their properties. They may supply, when con-
taining the proper smounts of air and water, sustenance for plants
as well as mechanical supporte.

Russell (1937) and Lyon and Buckman (1943) point out that
growth and development of higher plants depend on two sets of

factors, namely internal and externale The latter factors, of
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special interest from the soil standpoint, may be enumerated as
follows; (1) lizht, (2) mechanical support, (3) heat, (4) air,
(5) water and (6) nutrients. With the exception of light, the
soil is an azent in supplyin:, either wholly or in part, these
essential conditionse

pchanical support is a function entirely of the soile The
comparatively loose and fria-le condition of most soils presents
ample space for the growing rootse In some ceses, however, the
presence of a compact layer or a lack of adequate drsinage may
interfere with root distribution. Although temperature depends 5 J
almost wholly on weather oonditions, the transfer of heat through -
the soil is of vital importance to activities of all kindse. The
addition of water increases the heat capacity of a soil to a
marked degree. Hence, the removal of excess water permits the
80il to warm up earlier in the sprince. Because of differences in
water holding capacity a coarse textured soil with low water-
holding capacity warms earlier than a moderately fine textured
s0il with greater water holding capacitye

Air and water are usually supplied rather easily because of
the open conditions found in soils of gzood structure.

Oxygen and caruon dioxide funotion as chemical and biochemical
agentse Water is a source of hydrogen and oxygen as well as an
efficient sclvents By its ocirculation, water promotes an imter-
change and interaction of constituents and not only brings
nutrients in contact with the absorbing and adsorbing surfaces of

roots and mioroorganisms :ut also facilitates their penetratione

The two prime functions of the soil are tius realized throuzh the




coordination of the functons mentioned above - mechanical support
and favorable conditions for use of sufficient supply of certain
essontial elemsnts.

All of the known elements have been found in soils. At least
sixtoen of these are considered necessary for the growth of green

plantse The essential elemsnts are carbon, hydrogen, oxygen,

nitrogen, phosphorus, sulfur, potassium, calcium, magnesium, ironm, ‘ {4

i
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mangenese, zinc, copper, molybdenum, boron, and chlorine. According
to Dean (1957) the presence, abundance, sand availability of these

essential elements determine the nutrient supplying power and

O

regerve of soilse.

Overall chemical analyses indicate that the totel supply of
nutrients in soils is usually high in comparison with the require-
ments of crop plantse Much of this potential nutrient supply,
however, is tightly bound in forms that are not released fast
enough to produce satisfactory plant growthe. Thus, measurements
of available nutrients are more valuable than those of total
nutrients when considerin: crop nutrient needs.

Russell (1957) has discussed the physical propertiés of soilse
He points out thet the size, shape, arrengements, and mineral com—
position of so0il particles and the volume and form of pores affeot
the flow and storage of water, the movement of air and the ability
of the soil to supply nutrients to growing plants.

The physiocal properties and the chemical composition of the
large and small partiocles differ greatlye The coarse separates-
the stones, sravel, and sand-act as individual particlese. These

partiocles have low surface area per unit mass, but since the most




10

important physical=chemical reactions take place on the surface of
soil particles and the total area of such surfaces strongly affects
the ability of soils to react chemically, the coarse partiocles

have limited physical=chemical activity. The 8ilt partiocles have
greater chemical activity then coarse separates because of their
higher specific surface. Silts exhibit some plasticity and
cohesione The amount of surface activity in the silts, however,

is not enough to give desirable physical=chemical behavior to soils
that contain large amounts of such particles but little or no claye.

The clay portion controls many of the important properties of
soile The olay particles are extremely small and are usually
negatively chargede. They react with positive ions in the soil
solutione The attraction between the nejatively ocharged clay and
such positive ions as hydrogen, calocium, magnesium, and potassium
results in a dynamie equilibrium with these ions in the soil
solutione These ions can be replaced or exchanged from the soil
particles in resnonse to changes in concentration in the soil
solutione This process of ionic exchange is one of fundamental
importance in soil meanagement and plant nutrition.

The charged clay surfaces together with their associated
exchangeable ions also react with water molecules, which becoms
oriented when they are present in the eleotric field near the
charged surfaces. The resulting layers of oriented water molecules
give the oheracteristic properties of plastieity, cohesion, and
expansion to clayse Moist soil horizons that contain large amounts
of clay na; have these same properties.

In soils that contain substantial amounts of silt and clay,
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many of these fine particles are formed into secondary structural
units called aggregates. The size, shape, and arrangement of soil
aysrepates larpely determine the porosity and pore size distribu-
tion of soil horizonse This soil structure greatly influences the
infiltration and movement of water and air end the penetration of
plant rootse. Soil aggregates are not permanent structural units,
particularly in the surfeace horizon of a cultivated soile They are
dependent on the texture, orsanic matter content, climatiec con-
ditions, and soil management practices.

All of the above physical properties of soils affect plant
growth through their relation to the quality of the root environ=-

mente

4, Human factors

Humen factors influence the uitimnte ylelds of farm orops in
many ways. The people, their desires, amhitions, and abilities,
determine the tvpe of farm enterprise, the kind of crops grown, the
management practices followed, and the efficiency of farm opera=-
tionse. C(ook 1 points out that even though ideal management is
followed, high yields cannot be expected unless farm operetions are
timely end efricient.

Economic conditions, such as market demands, price received,

cost of production, end governmental controls, may materially

1Cook, Re. L., Chairman of Soil Science Departrent, College of
Acriculture, Michizan State University, personal conversatione.




12

affect land use and crop productione When market demands inorease

end the price goes upward, the cost c¢f production oan be increased,

especially the cost of items which enhance acre yieldse In real=-

ity, however, increased market demend usually hes a depressing

effect on acre yieldse Low acre yields become prcfitable under

these conditionse. Consequently, the crop in question may be

grown on the soils where it is not particularly adapted, fertility E j
programs r:ay be spread over larger acreage resulting in lower fer- “
tility levels, and farmers who lack an understanding of the teche

niques for obtaining high acre yields and who normally do not pro- Ej

duce the orop may be motivated to do soe >~
The effects of economics can be illustreted in another waye.

If % rcst of production can be lowered, by minimum tillage for

example, the net returns may be inoreased and the acreage operated

by & farmer could be inoreased or more intensive fertilization

could be used thus increasing total production of acre yielcse.

Government controls restricting the acreage of eertain crops have

pommonly resulted in a gradual inoresse of acre yieldse This in=-

crease may be due to either improved msnagement on the remaining

acres or the use of more suitable soils or bothe

Be Application of Principles to Osceola County
Crop yields in Osceocle County are the function of the yield
factors mentioned above. In the following discussion these facotors
are considered primarily to show their effect on crop yields within

the county.
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l. Plants

Plant breeders have improved crop varieties through the years.
Many of the commonly grown orops are adapted to the climate and
some of the soils of Csoeole Countye Eighty-five day hybrid corn,
soft winter wheat, leaf rust end stem rust resistent osts, and
long term elfalfa are well adapted to oonditions in the countye.
Thus, the effect of seed quality on hirh yleld expectency is
favorablee.

2¢ Climate

Although the growing season ranges from 110 to 130 days and
there is an averaze of 30 inches of rainfall annually; seasonal,
daily, and locality variations in climate ocoure. The growing sea-
son may be wet or dry, hot or ocolde Any one or all of these eon=
ditions may preveil during & particular srowing seasone Day to
night temperatures fluctuate widely. For example, during the
month of June daily temperatures renge to 80°F while night temper=
atures range to 50°F and belows Cocasionally, freezinmg temper-
atures ocour during the summer months particularly in depressional
areas in the landscapee The growing season is 2 to 3 weeks longzer
in the southwestern part of the ecountry than it is in thenorth-
eastern part. Aress cf good air drainnge and some local variation
in elevation tend to be less susceptible to frost during the grow-
ing season. Most of the natural forestshave been clear cut in the
past creating lsrge open areas which allow pgood air movement.
Today reforestation is limiting air movement and tends to make
some fields more susceptible to froste Many of the poorly to

very poorly drained soils are used for woodland or pasture because

o
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the frost hazerd limits their use for row crops and small grains.
The seasonal variations in climate usually prevent severe insect
problemse

The olimatic conditions materially affeect crop yields in
Osceola Countye Records from the Michigen Agricultural Statistics
(1949-1961) show that during the past 12 years, average corn ylelds

have fluctuated 33 perocent, averaze oat yields 38 percent, average Cod

wheat yilelds 40 percent, and average hay yields 31 percent. When

these fluctuations of average yields for the county ocour from

i
1
|

g ST

year to year it is evident that climatic factors are affecting

R

ylelds. The annual percentagze yielc fluctuations of major crops

in Osceola County are shown in figure le These fluctuations are
conservative when individual kinds éf soil and local arees are con-
sideredes Crop yields are advqrsely affeoted on fine textured soils
during wet years and on coarse textured soils during dry seasonse
Thus yields fluctuate more for individual soils than figure 1 in-
dicateses Figure 1 also indicates that crop ylelds tend to
fluctuate in a cyclic manner. Cver a five year pericd corn, oats,
wheat, and hay yields fluctuate from hizh to lowe The wheat and
hay cycles correspond while the corn and oat cycles are independent
and do not correspond with any other cycle. These differences hbe-
tween individual crop cycles can easily be explained. Wheat is a
biennual snd hay is either a bhiannual or perennisle Growth of
these two crops takes place over many seasons and is less affected
by short term, adverse climatic conditionse On the other hand,

summer grown corn and spring grown oats are materially affected by

prevailing summer or spring climatioc conditions, respectivelye




15

3e Soils

The soils of Osceola County affect yields suistentiallye
They vary in texture from clays to sands and in drainaze from well
to very poorly drained, as summarized in Table le A wide range of
slope and erosion conditions exist on the well and imperfectly

drained soilse A general soil map of Oscecla County is shown in

e

Figure 2. This map was especially prepared for this report by

e

the authore It shows the extent and distribution of 11 soil
essociations in the County. Each soil survey field sheet was

sorutinized and the broad areas of similarly associated soils

L e L
t,. .

were noted and delineated on a county road mape This gereral soil
map is useful for preparing problem area maps, land resource aresa
mabs, and develcping broad land use plense. The map provicded a
guide for evaluating the distribution of farms selected for this
studye However, it is not suitable for meking fertilizer, liming,
drainege, or other recommendations that require detaikisoil in-
formatione

Some 500 different mapping units were used in meking the de=~
tailed soil survey for the countye Rather than discuss each of
these units separately, it is feasiable to assemble them inte
interpretative groups of soils having similar profile charac-
teristios, similar management requirements, and similer potential
productivitiese In Michigen these groups sre referred to as soil
management groups and soil menagement units or soil capability
unitsy (Michigan State University, 1959).

The rrouping of scils into soil management groups are based

upon an understanding of the soil formation factors sssociated with
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GENERAL SOIL MAP

OSCEOLA COUNTY, MICHIGAN

dreined clay loams: Nester, Kawkaw-
1in, Menominee,losco, and Sims,

Undullnr.,; to level, well to poorly
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the differences in the soils. These laotors are usually cited as
four groups; parent materisl, topography, organisms, and climate;
plus a fifth factor, time. These factors not only relate the soils
to one another and to the laqgcape in which they occur but some of
them such as climate and topograrhy are also directly related to
plant growth and land usee.

The two soil formation factors most commonly associated with

P i |
r

local soil differences in Osceola County are the parent materials

and topography or natural drainage. The inter-relationships of a

number of common soils series in the county are shown in table 1,

‘ E d

arranged systematically according to these two factorse 1In the
chart, each horizontal line is ziven a number from the finest
textured materials, ola& and silty clay, as 1 at the top to the
coarsest textured materials, sands, as 5 at the bottome Eaoch
ocolumn is riven a letter from "a" for the naturally well drained at
the left side to "e¢" for the most poorly drained at the right.
Thus, each compartment or group of soil series has a number and a
letter designation that places it in relation to each of the other
soil management groupse. The managément groups designated with
fraoctional numbers inciocate soils developing in material of one
texture overlying material of another textures The soils in each
of these groups have been shown to be similar in their readily
available moisture holding capacities to a depth of 60 inches and
their base exchange ocapacity to 40 inchese The variability of
these properties among management groups is shown in Tables 2 and
3, as averages of figures available for the soils in each groupe

The sandy and olayey mineral soils holc less readily available



The clays have the highest basioc exchanse ocapacity, the sands the
loweste

The distribution of availatle phcs horus, potassium, and pH
(acidity) in profiles of members of three of these groups are

shown graphically in Figure 3. These data are based on soil tests

Eamainid 31
=

19
water for plant growth than those developed from loamy materials.
made by the Osceola County Soil Testing Laboratorye The soil
sanples were carefully collected from three representative profiles
of each soil studied by the authore Composite soil discriptions {
of these soils are shown in appendix Ce Close examination of 4?}
Figure 3 reveals that the coarse textured well drained soil,
Kalkaska, is more ﬁcid than the moderately coarse, MoBride, and
moderately fine textured, Nester, soilse.
The moderately fine textured soil is high in available P and K,
while the coarse textured soil is low in these constituents. The
moderately coarse textured soil exhibits more variavility between

horizons than either the coarse or moderately fine textured profiles.

The wulge in the available P content of the Podzol B horizons of

both the McBride and the Kalkaska soils is prouvable due to phos~
phoric compounds affiliated with the humus in these horizons.
4, Hunan factors

Crop vields per acre are materially affected in Osceola County
by human activities. The kind of crops grown, the management prac-
tices used and the timeliness and efficiency of farm operations are
determined by the desires, ambitions, and avilities of the peorple
who farm the lande.

Economic conditions, suoch as market demands, prices received,
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from limy mineral or organic materials

Relationships among some common Osceola County Soils

(— ¥ineral soils" Organic soils |
1 Podzols L ‘g'{umlc Gleys ' |
i. _Natural Drainage === |
| Texture of Well Imper feotly! Poorly . Very poorly draimed
'mineral parent [draimed drained l drained : Shallow, I!Deep,
material , {less than over 42"
, J 42" thieck ;thick
) (a) (v) . (o) L0 ] (o)
Clays and silty|la 1b L lo 5’{/10 lMo-c
rclays Kont]' Selkirk { Pickford over oclays 'hmy,
- & ! ' t Willette !Lupton
<) i ]
élay loams 28 1 © 2b l (M/Bc !
l ‘Nester 2 Kawkawli | Sims t over loams,.’
! Isabella Twining2 | Butternut tLlnwood. slight~
- - T . ,(!J/mc ’1y acid
(3/2) /Za i 3/2b 13/20 ! over marl, .to mutral, |
| Sandy loams Ubly? | Belding®  Breokenride | Edwards) ~ woody, ;
. over olay loams| | i ! Carbon-
- e et IR e -~——-——~~-~—4! i dale,
(3) 3a - 3b 3e : 'medium
. Sandy loams ' MoBr 1 dg2 i Coral? Ensley 'acid to ;
l , ‘Newagos = 1 __,noutral i
, (4/2) ,fibrous,
| Sand and loamy 4/2a 4/2v 4/20 M/4o i Houghtae
' sand over loamsl}bnomineez ! Tosco? Brevort | owr sands; |Mo-a |
:to clay loams | ' i i limy, extroms
Lay™ i S i Markey; |acid, N.
! Loamy sands 14a i 4b 2 40 : slightly |[disinte=- '
: Hontcalm?,  Otisco 'Edmore ; acid, igrated,
Mance lona® 1 Gladwin2 Tawas. } Loxlo Y3
| :Blue Lake®™ . . Mfaca ;
i | i ’ extremely extremely
: (5) acid, ,acid, |
. Sands Sa Sb 5c rfibrous, |
! Croswell AuGres Roscommon Dawson ' Green- i
: Kalkaska Saugatuoks | wood.
| East Lake (extremely
| Rubicon acid, |
‘ Grayling Kinross) ‘L
—— 4 = -

le These soils have profilu typical of the Gray Wooded soilse.
2. These soils have profiles typical of the bisequa soils with
Podzol upper sequence and Gray Wooded lower sequence of horizomse

. The subsoil horizon of this soil is cemented by irom oxides and
hunic substancess.
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Table 2. Average readily available moisture im inches
of water for the upper GO inches of some
Michigan soilse (Michigan State University, 1959)

Texture of Well Imperfectly Poorly
mineral parent drained drained drained
material (a) (b) (c)
Group No. :
Clays (1) . 6.4 38 646
Clay loams (2) 842 - 5.5
Loans 22 907 8.7 8.2
Sandy loams 3 11.3 848 11.1
Loamy sands (4 10,0 - -
Sends (5) 4,5 940 6.9

Table 3. Base exchange ocapacities in tons of CaCO,; per aore to
a depth of 40 inchese (Data of A+Ee Erickson el al,
sumarized by L.N. Tobin, Michigan State Umiversity).

Texture of Well Imperfeotly Poorly

primary material drained drained drained
(a) (v) (o)

Clays (1) 58T 42,T 60.T
Loams (2) 35.T 34.T 39T
Sandy loams (3) (35T)*20.T 18.T 28.T
Loamy sands (4) 12,T - -
Sands (5) 64T 164T 12.T

( )* Dark colored soils formed under grass vegetationes The other
soils were formed under timber vegetations

D e e
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Figure 3. pH (acidity), available P, and available K in profiles
of Nester, McBride, and Kalkaska soils im Ooceola Countye.

M 4By |8-14 107

Soil Depth in pH . P K
horizon | inches
5«0 %.5 840/10 3l€> lb&_'LZ_.'ID_D__lE']D_lhA.Z_m..
Nester(2a) |
Ol - ‘ |
|
y 7] 6-8 l
l

Bat |46 204

!
x
|
|
I
|
l
l
|/
|
|
I
l
I
l
I
l

B23 hir [18-24 2

Cc 26 + | .
30 | I
| McBride (3a) |
ok - l -
' 0-6 | |
|
104 | - I -
Bhir 6-20 l l
20» l - | -
A2m 20=-28 | l
l 5 -
A2&Bp [28-36 30T | I
| |
|
Bt 3652 404 B l I l
[ 52 + g : - ]
Kalkaska(Sa )'
A 20 0 | | ‘
A 0-2 ! |
A2 P |
B2lhir M:g 10 | B
B22 hir (8-18 |
|
|
|
|

|

I

|

B3 ’24-40 3¢t :
|

c 4 04

- 40
pH (acidity) determimed by the Beciman pH meter.
Available K determimed by the Spurway Reserve method.
Available P determimed by the Bray mesthod,
The dashed vertieal limes indicates adequate amoumts of the lime,
P and K, :
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cost of production, and governmental controls, have affected land
use and orop production in Osceola County. For example, the pro-
duotion of potatoes in this area has been reduced considerably by
the loss of market demande At one time this area was one of the
greatest potato producing areas in Nichigane Potato production has
become very competitive and the few farmers who continue to grow
potatoes use high fertility programs, irrigation, high quality seed,
and adequate pest and weed controls to insure a profitable potato
crope With the use of these management praotices, farmers can
cormonly expect from 400 to 600 bushels per acree.

Government controls restrioting wheat acreage in the county
have had a similar effect on wheat yieldse Wheat yields have in=-
oreased considerably. It is generally believed that this inorease
in yield is due to farmers use of improved managemente

To insure good hay seedings when seeded with oats farmers
have reduced seeding retes of oatse This practice prevents the oat
orop from competing with the new hay seedings, but it has lowered
oat yields oonsiderablye This example exemplifies that farmers
desires do affect orop yielde.

Undoubtedly human factors have affected the yields of all the
ma jor orops growne These factors should be considered when deter-
mining orop yields for different kinds of soile. An attempt to val-
uate the net effect of these human factors has been made in this
study by ascertaining the level of management at which eash crop
was growne The method used to determine management levels for the

ma jor orops grown in the county is discussed in the proocedure

gection of this reporte
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Ce Methods of Collecting Yield Data

The Soil Survey Staff (1951) has sugpested several methods

for collecting crop, yield, and menagement data. The methods

vary in ease of collection and degree of valicity of the datae.

The reoognized methods of collection and the advantages and dis-

advantages of each are discussed below:

l.

2,

3e

4.

Recording field observations of results of crop growth on
different soils and under different sets of management prac-
tices. This is done during the course of a soil surveye. Such
obgservations are not precise yield estimates but can be an aid
in olassifying the soils from highest to lowest in productivity
for a given crope

Assembling date on crop yields from experimental plots where
fertility, variety and other research trials are being madee.
These are accurate yieldse The management conditions, how-
ever, may not be generally similar to those on most farms.
Harvesting small plots from different soils within the same
field on various farms. Such data are especislly useful in
arranging the soils relative to one another and evaluating
current crop yields with common management practices. This
method is time consuming and requirss considerable effort.
Studying yield records kept by farmers on fields or farms im
oonnection with Cooperative Extension Service farm accoumts,
Farmers Home Administration clients and other farm aceount
keepers. These may be long time records involving meny crops

and management practices. However, the yields may or may not

be by individual fields and often times the soils are variable

J e

)
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even within a fielde.

Selecting fields largely of one soil unit and having the farmers
furnish information annually regarding yields and other factors.
This method requires a number of years before accurate and
usable data can be obtainede.

Sending questionnaires to and visiting with farmers who have
kept recordse This usually results in reliable estimates of
recent yileldse Representative fields of the important soils

ocan be selected and the farm operators asked to cooperate inm

the work of estimating the production of certein soils with

orop varieties and practices he has used.

e
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III PROCEDURE

Ae. Selection of the farms

This study was oconducted in Osceola County, Michigan, which
lies within the north central portion of the lower peninsulae. This
glaciated area with its many land forms and drift textures contains
numerous soil types, slope and erosion conditionse

Recently, the National Cooperative Soil Survey completed a
detailed soil survey for Oscecla Countye This area, being com-
pletely mapped, provided an excellent opportumity to correlate crop
yields with kinds of soil.

In order to acquire the most reliable crop and management in=-
formation, the looal agricultural agencies were asked to submit a
list of farmers who keep orop yield recordse A total of 46 farmers
wore suggested in this manner. Nine of these have kept farm ac-
count reccrds ii cooperation with the Cooperative Extension Service,
26 others have kept records for 3 to 5 years im conjumction with the
Farmeors Home Administratiem, and all 46 have developed or are in the
precess of develeping farm conservation plans with the assistance
of the Soil Conservation Services This selectiom of farms was
ideal. lct only were crop yield records available in one form
or another, but the location of the farms was such as to give a
fair representation of all parts of the coumty and inolude the
comon agricultural soils. The map in figure 1 shows the lccation
of the farma in the county as well as in accordance with the gen-
erel soil areas. The results of past experiences the various
agenacies have had with these farmers indicate a high degree of co-

operation could be expectede.
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Be Collection of yield, management, and soil data

Questionnaires and perscnal interviews with farmers coupled
with soil survey information provided the data for this pre-
liminary studye
le Questionnaire

A questionnaire was sent to eaohr of the 46 farmers. The quest-
ionnaire was desizned to ocover all phases of crop procductione
Specific questions were asked relative to seéd quality, soil manage-
ment practices, fertility programs, corop stends, growing seascns

and yields obtaimede In addition, the farmers were asked to make

r‘
l

-
f.
?
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a sketch showing field size and location, and to list kind and num-
ber of livestock kept on the farme Am explanatory letter accomp-
snied the questionnairee An example of the letter and forms used
in this study is given in appendix le The questionnaires were seamt
September 19, 19¢l and 31 of them were completed and returned by the
farmerse
2¢ Personal interviews

Two weeks following the date questionneires were sent, persomal
visits were made to each farme During the interview the farmers
reoeived help in completing questionnaires. Additional information
on orop rotations and scil drainage was also recorded and the ac-
curacy of the completed questionnaires, soil surveys, and methods
of crop yield measurement was disouased. In addition, the selection
of fields of one kimd of soil was emphasizede All of the farmers
and their families were helpful and accommodatinge Fifteen of

these farmers were not able to complete the forms because of press-

ing farm work at this time of yeare They suggested that any future




28

questionnaires be sent durins the winter months when farm work is
less pressinge.
3« Soil Survey

Each field, for which yield and management data were obtained,
was located on the appropriate soil survey field sheet. The
Osceole County Farm Platbook (Oscecla 4H Club Council, 1958) and the
sketches drawn by the farmers were used in locating farms and fieldse.
The soil type. slope and erosion conditions were readily obtained for
each field in this manner. 1In fields that possessed more than one
soil type, slope or erosion condition, the proportion of each condie
tion was determined by measurement with a small plastic gride The
scale of the grid and soll survey field sheets were 4 inches toc a
milee For each field the mapping unit symbols and the proportiom of
each were reoorded on the appropriate questionnaire forme

Ce Analyses of Yield, Menagement and Soil Data

Before the oraop yieldé obtained from the questionnaires and
personal interviews could be correlated by kinds of soil and manage=-
ment for each field, their suitability for use in this study had to
be determinede This suitability was based on the validity of the
yleld and manacement information and the complexity of the soil in
each field.

Yields recorded on questionnaires were measured by several
methods. Corn and oat yields from research trials were precisely
measurede Corn grain and oat yields, other than those from research
trails, were based on crid and bin measurements. Wheat yields were

based on weight slips from sales.s Corn silage and hay yields were

estimates based on sile capacity and bale weight and counte All the

!
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farmers who completed quustionnaires had records on which to base
their answers. Some questions in the forms were answered from
memorye. These questions dealt with climatic conditions, harvesting
losses, and insect problems. In as much as the questionnaires
ocovered a period of only 3 years, most farmers, while studying their
records, were able to remember fairly well all the management de-
tailse The crop yields and menagement information thus obtained was
considered suitable for use in this studye.

Although the soil survey was found to be very acourate by the
farmers, and 50 percent cf the fields contained only one soil, the
number of contrasting soils within some fields created a problem
when ocorrelating crop yield with soils in these fields. The sclu-
tion of this problem was partially overcome by grouping similar
soil conditions into soil management units. Sinoce the soils im
some fields were so complex, their use in this study was abandoned.

The useable information was analyzed by a threefold method as
discussed belowe First, the soils ocouring in every field were
listed, by soil management unitse Second, the levels of management
used in every field were ascertained. Third, the suitable orop
yields were arrayed systematically in a table according to soil
management units and three levels of managemente
le Classifying soils as soil management wmits

The soils in every field were classified into soil menagement
unitse The soil menagement units can be defined as slope and eroded

phases of the soil management groups desoribed in sectiom II B 3 of

this report.
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The complexity of soil patterns in some parts of the coumty resulted
in numerous combinetions of soil management units in some fields.
The number, proportions and yield stuiy suitability ratings of the

soil management units oocuring in the fields are summerized below:

Noe of mgte Proportion of Yield study
units mgte units suitability
present present rating
D T excellent ‘

2 131 good P
2 231 fair .
3 lL.:11:1 questionable ’
3 23111 poor
4 or more - peor

!

¥

!

v _
, '

i

b

The fields having poor suitability ratings were not usede. If the

bae,

proportion 1:1, 2:1 and 1:1:1 of soil management units were the
result of similar soil drainage, profile texture, slope or erosiom
charaoteristios that could be reasonably grouped, they were usede
Fields classified into one maﬂagemant unit presented an excellent
souroe of yielé and menagement data. A summary of the mapping

units in each field used and their proportions are shown in appendix C
2¢ Determining management levels ‘

The management levels used in Osceola are numerous. However,
for practical purposes all levels of management were grouped imte
three major levels, high, medium, and lows The determination of the
actual level of management used in each field was based on the soil
managenent praotices important for the particular soil group and
orop, the fertility program and the efficiency of farm operatiomse

The fertility progrems were determined from the ratie of orop-

land acrew to livestock numbers and the amounts of commercial ferti-

lizer used. The plant nutrients returned per acre of farmland were

based on the number of animal units per acre and the nutrients
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contained in farm manure (Tisdale and Nelson, 1956); are shown in
table 4. The values from this table plus the amount of commercial
fertilizer ;ave a picture of the fertility practices on the farm.
For.each of the major orcps, the menagement practices were
rated in the following manner. (The most important practices are

listed first for each orop)

Corn Oats Wheat lay
l. stand density planting date planting date liming
2. seed variety seeding rates fertility level fertility
3e fortility level fertility level seed variety ;::::sting
4+ crop rotation seed variety seeding rates :::;Svariety
Se planting date weed control harvesting date weed control

In addition to these practices, soll amendments, such as dreinage,
erosion control measures, and irrigation systems required on certain
soil management units, were considerede The menagement of a particu=-
lar field was rated hiyh if all the mana;sment practices and re-
gquired soil amendments were ideale If the first 2 management prac-
tioes or soil emendments plus any one of the other practices were
not ideal the management of the field was rated mediume When 4 or
more of the practices and amendments were not ideal, the managcement
of the field was rated lowe Each field and crop was rated im this

fashione The aotual manazement ratings by fields are shown in

appendix Ce

‘zq.h,
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Table 4. Plant nutrients returned per aore of farmland based
1

on number of animal units™ per acree. (Tisdale and Nelson,

1956)

Yo. of acres Tons of 1lbse 1bse 1lbse

per animal unit manure N P,0g K20
1l 13. 156 39 117.
2 6.5 78 19. 59e
3 4.3 5le  13e 39.
4 3.2 39, 10. 30
5 2.6 31. 8. 23
6 2.2 25, 6e 15.
7 1.8 21. Se 16.
10 1.3 15. 4. 12,
15 o8 10. 2.4 Teo

lAn animal unit equals 1 cow, 5 sheep or 1 horse. 95 peroent
of all animels on farms studied were dairy cowse Hence the
pounds of N, P20 , and KpO, are based on cow manure whish
contains an averége of +60 percent nitropen, 15 percent PZOS
and ¢45 percent KpO,
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3+ Arrayiny, yield data

After the soils were classified into menssement units and the
levels of manapement were determined for each field, all the suit-
atle yields were arranged in tabular form for each of the ma jor
oropse The form of these tables was similar to table 1 described in
section II B 3 of this reporte The form was changed te accomodate
four slope phases (umits) of the well drained soil groups and three
managenent levels in each management unite The yields were recorded
in the appropriate compartments according to soil profile texture,
natural drainege, slope class, and management levele The actual crop
ylelds per acre obtained on fields of different soil manajement units

under high, medium and low levels of menagement are shown in tables

S through 8e
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Table 5 = Actuel corn yields per acre obtained on fields
of different scil nanapement umits under high,
medium, and lcw levels of managements:

(99 farm yields 1559 to 1961,inclusive)

Parent |Manage- Natural drainage
materisl|system a , b |
| texture |[value | — ~—slope
5 12167 | 6-12% | 2-6% ] 0-20_lo-6% [o-2%
- fEon* [bus.] ton [bus.| ton [bus.| tom[bus [tem [bus [ton bus.
; High ! 18
| Medium ,
—_— . jLow | _ , N R S D ,
! | 60 17'75 |15 |90 17 [0 |17 [80
| 50 {11 |90 12
| 15 j65 |10 |75 9
High 50| 12|60 | 9 :
12160
1060
, e 155 1. 1 _
| 10 9175 118 a3 97150
- 55 |16
2 Yodiwm | Te 8i50 { 5 |55 9
7 61 7 8
‘ , 6 6;45
! Low ! 5 |58 330 8
. 50 ‘i"“"‘"“"""l S s
, : '50 | 16 |90 |
 High 50 |16 |
3 “Medium 77T " T10 60 ;
Low - 6e3 f ;
. 6 40 .
12 | |
4/2 Medium : 120 ' ;
17 |80 12 18 [85 |12 {75 !
Biph 15 |25 | 11l | Ja2 |10 |70
12 14 | 9 {65 )
S 7
. 17
, . 6 b 112 |40 | 5
! 4 mdimv 10 ; ) __L_‘__! 80
; Low ; : 20 |
l High 1 4 % 76 6
L5 S i
' Medium ! ! 10
L L | 2 |

* Ton represents tons of silage
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mediun and low levels of management:
(6 farm yielcs 1959 to 1961 inclusive)

Actual ocat yields in bushels per acre obtained on
fields of different soil management units under high,

[__‘Parent Manage- Natural drainage
materiel | ment a Ty |
texture system Slo ' —
valuo | 12-167] 6-12% | 267 | 0=2%  lo-67_
1 Hiph 74 ¢4
Hiph 52 80 [70 50
70 65
75 66 50[50
2 Medium 50 65 45
40 62 25
60
25 32 20{50 35
Low 20 30 |40 35
23 |40 10
23 140
High | 45 160,20
3  Modium | J..40 160 |
- Low | | 38 T40,39,3 7
80 50
4/2 | High | | 7050 L
Medium ' 13 |
52 75 70,40,30
4 High 20 35 60,40, 30
7 50,40,30
Medium c 30
Low 25 30 20|20 20
5 Hirh 54 |
Mo diun 20 }
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Table 7 Aotual wheat yields, in bushels per acre, obtained onm
fields of different soil manazement umits uader high,

medium, and low levels of management:
(47 farm yields 1959 to 19cl inclusive)

Parent Management Natural drainage
material |system a | A )
texture value 5lope
12-18% | 6-12% 2-0% 0-23% 0-5/
Hirh 40 43 ac
A3 45
2 30 50,55,30/48 1 43
Mo dium 60,40,20( 29 42
9.33.3% 25
Low 35 30,26,35| 5 1
35
3 Medium 25 15
4,72 Me dium 20
High 0 40
4 Medium 30 20 [0 17 |50,77 1C,3G 38
5 Me di um 35
L
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Table 8¢ Actual alfalfa-bromeyrass hay ylelds, in tons per acre,
obtained on fielcs of different soil management units
under hirh, medium, and low levels of management:

(101 farm vields in Osceola County, 1959 to

1961 inclusive)

iiParent Managmnent‘1 Natural drainage

! material| system 8 —l b

_{ texture |value ) CTlope N

; 12-16% 6=125 | 2=6% 0-2% —0=6%

’ High 445,247 5¢5,5 |4

i (R ST 4-_2-5 15,3 je b

{ 3 4,2.5,1.6 {5, 2.7 l4.3 4.0

! 2.7 | 4,2.2,4.5 |3, 2 3.8 349

L2 | Medium 2 3,2 ' 305,145 !

1 e a7 | 245,107 13 | i

! 345,245 2.7,1.5 |2 2.5 ]

; 3, 2 2.5,1.5 2

| Low 20512 2‘591

‘ 205’2 2. 1 H

- | _2.5,1.8 2,2.2,1 !

| Mo i um 3 ]4.3,3.5 |

: 3 b — 1 - ‘ 3‘51,2 R ‘.._ — o

. 1 Low ] 1eBy1e4,1.2 ‘ A

| , High i 6¢4,2.5 :

42 L} 2eTades . ; ; S

F Low * 122,165 |

.% High 3 1 3 a1

| A }_2_ e 4

i 4 Medium 205,§ 205,108 4 2 1.8,06

: O o) 2,18 }__.JQ._‘_ -___L.g__.__ | 0 .

! Low 15 | 1,05 . —

— — e oo . . e . b - o
S Medium 7201'70‘9 ,




IV RESULTS

From the 31 completed questionnaires, 96 yields of corm, 68
vields of oats, 40 ylelds of wheat and 101 yields of hay were
ohtained for use. Additional yields were also obtained but were
discarded, because the soils were too complexe Considerins the time
and expense it took to collect the:ce yields, the method of using
questionnaires and personal interview with selected farmers is very
efficient end effeotive as indicated by the results above.

In the study, average orop yields fcr the kinds of soil that
occur in Oscecla County under various management levels were sournhte
These averacse yields were found for the management unit groupinesof
the common agricultural soilse The averare yields are shown in Tsble
9« 2 to 10 individual yields were used in determining averages.

In addition some individual yields were entered in Table 9 and
are shown in parentheses. These yields were either accurately ob-
tained from research trials or seemed to be reascnably modsl for the
particular manafement unit and level cof manazement when comparec to
nearby units or levels in the Table. Even thourh reasonably accurate,
extremely hich or low individual yields were not entered im Table 9,
as they detraoted from the trends in average yields. They are en-

tered in Tables 5 through 8 as actual yielcse
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Table 9« Average orop yields per acre cbtained by different soil
management units under high, medium, and low levels of
manarement: (296 farm yields, 1959 to 1961 inclusive)

| Average acre yields |

Soil Management | Slope Soil | Corn | Corn [ Oats [Wheat|[AITal

areae group & izradient| mgt. !slla,c;o.grain brome

(see Fig«2){ soil series |system | | hay

‘ tons @ bue. bue bue |tons
| Hirh 55 (40) |
6,7,8 12-16%  Meds | Teb 50 | (30) |2.5
E | Low 54 23 |
= A High 112 01 75 (30
0,7 2a ! 6-127& Mede 705 SS 53 44 2.7
| Low | 43 26 30 2.4
| Nester [ High [ 1246 85 62 44 4.6
5,6 Isabella | 2=&% Med. 11,2 49 (50) 3845 361
Low Te5 36 1.8
| Mede 3.9
15 | 0=2% Low (2)
;5 6 2b 1 0-6 Hizh [14.5 | 90 (45) 4.0
bow Kewkewlin ” Mede | Je (50) (37) 243 .
5.0.7 20, Sims | 0=2% High | (17) |(80) i
12-107% | Mode i 22 =
Hi ¢h | 50 (45)
1 6=12% Nedo | | (a0) |2
2,7 3a £ Low 642 (30) 1¢5 )
High 17 (90) 40 ! T
McBride 2= Med. (10) (60) 33 ‘
Newaygo Low (40) 38 ‘
| High | Y 15 62 .
5,6 4/2a 6-127% Mede 12 _(50) 3
; Me nominee =0 | Medo | | 1.8
! High |14 | 53 34 245
B % N 12-186% Med. | 8 ' 25 |2
4a Low ’ (25)  (15) (1.5)
; Montcalm High [12.3 | 49 S Y
; 2,3,7 Mance lona 6=12% Med. ‘ 18.5 | 2.1 '
| Blue Lake Low 25 [(35) | <79 |
High (18) | 63 2.8 |
12,7,10 ‘ 2=6% Mede (12) | 60 (30) 29 [2.6
; Low (20) (1745)]
;’ Heh | 11 70 43 | 45 |2,
| 10 0-2% Mede  (5) (40) (38) |11 ‘
| CPUNL RO, (5 o DSOS N ) R RGN .

1 12-187 | led. ____ [1l.E1Na

TN > 5a Gl D/ High ("7-) (40) > A

1,2,3 T ia s on u=iee | ieds | 2 (35)

i Graycalm )
High (76 (54)

2,4 S 26k | Med. | S (200 | ___ 115 3%

4 b High | (6 ' ‘ !

AuGres 0-67% ( ' {
( ) Sincle yields




V DISCUSSION

The influence of different soil manazement units, soil erosion
classes, slope classes, and mencrenent levels on orop yields can be
evaluated by close examination of table 9 and the four preceding
tablese.

Table 9 shows that management levels affect crop yields on
every manarement unite The use of high management levels in many
cases increased yields and in some instances more than doubled orop
yields over the use of low management levels. For example, corn
silage yields on the 2a soils with 2-6 percent slopes under hirh,
mediun, and low manarement levels are 12.6, 1le2, and 7.5 tons,
respectivelyes Hay vields on these same soils and manasement levels
are 4.6, 3.1, and 1.8 tons per acre, respectively. Several other
examples showing the effects of different management levels om crop
yilelds are easily observed in table 9.

The influence of different levels of management on crop yielcs
tend to vary by soil profile texture, slope classes and orops On
the 6-12 peroent slopes of the 2a, 3a, and 4a, the use of high man-
agement levels over that of low management levels gave increases
of oat yields per acre of 49, 7, and 24 bushels, respectively.

The 7 bushel yield differential maybe dubious as it represents only
2 sinple yieldse Im comparison to the 49 bushel differential in
oats yield above, corn yield differentials on these same 2a soils
were only 18 bushels per acre. This exemplifies that different crops
vary in their response to high management levels, or that the range
of managesent appliod +to oash orop is rerrower and higher

The influence of texture of parent materiel and natural soil
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drainage on yields as reflected by the soil mana;emert units is
apparente When corn silage yields on the 3a scils with 2-( slopes
with medium and high menagement levels were averaged, they were

1.6 tons higher than those on the 2a soil, with similsr slope and
managemente Corn grain yield differences were similare. The 3a
soils out yielded the 2a soils by 8 bushels per acree. Corm ylelds
on the 4a soils with similar slope and management were 6 bushel per
acre less than those on the 2a and 14 bushels less than on the 3a
soilse Corn yields on the 2b soils were almost cut in half where
adequate drainare was lackinge Oat yields follow a similar trende
However, the 2a soils are the most productive. By averaging the
the yields for all 3 manazement levels for the 2a, 3a, 4a, and Sa
80ils8 on 6-12 percent slopes, the following average yields in
bushels per aocre were ;btainod; 51, 41, 37, and 35, respectively.
These differences can be attributed larpely to the different parent
material texturese.

The influence of all the different soils on wheat yields could
not be observed in the table as most of the yields were obtained om
the 2a soilse A comparison can be made betweem the 2a and 4a soils
on 2=6 percent slopes with medium management, the 2a soils have
yields of 385 bushels per acre while the 4a soils have 29, On
6-12 percent slopes on these soils the wheat yields with medium
management levels wers 44, and 18.5 bushels, respectivelye The 2a
soils are more productive than the 4a soilse

The influence of erosion on hay yields is apparent as shown in

the following tatulatione



42

Crop mtze level erosion
slight moderate
corn hich 58 bue 50 bue
medium 75 tons T+0 tons
hay high 3.5 tons -———
medium 2.1 tons 3¢5 tons
low 2.2 tons 2.6 tons

On the moderately eroded 2a soils (0=12 percent slopes), hay yields
obtained under medium levels of management were le4 tons per acre
higher than those obtainmed on slirhtly eroded conditions om similar
soils and managemente Under low levels of management they were
¢4 tons highere On these eroded soils the plow layer oonsists of a
mixture of the surface (A) and subsoil (B) horizomns. This mixing
elimimates partly the acid condition of the B horizom as shown inm
Figure 3¢ Also A and B horitons are thinnere These comditions pere
ﬁit the alfalfa roots to easily and readily reach the calecareocus
parent materiale Alfalfa responds favor#bly to these cenditions and
this response may accoumt for the inoreased yilelds of hay on eroded
soilse The effeots of these moderately eroded soils compared to
slightly eroded soils under high management levels decreased corn
grain yields 8 bushels per acre and under medium management levels
corn silage yields o5 tone

The effects of soil slope orm orop yields is shown in table 9.
For corn rrain, steepsr slopes show lower yields with high level of
management than on milder slcpes with similar management. Since
corn yields have teen higher when correlated with thicker surface
horizons, the generally thin surface horizons on these slopes may be

limiting corn yieldse
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Some ceneral relationships between soils, crops, and soil
management can be observed in tables 5 through 8. First, the scant
number of yields obtained in this study for the poorly and im=-
perfectly drained socils show that these soils are not used exten-
sively for oropland in the countye.

Second, the conoentration of wheat yields in the 2a group of
soils indicates that wheat is partiocularly adapted to this soil groupe.
Surplus orop oceatrols have restricted acreage of wheat, consequently
farmers are growing wheat only on their more productive landse. This
practice has inoreased wheat yields probably more than has the use
of better or other management practices.

Third, management levels used varied amongz the major crops
grown in the county. By averaging the management levels (h=l, m=2,
1=3) determined fer each yield used in this study, the average
managernent level for each of the major orops was obtainede The corn
ecrops were grown with the highest average manegement, wheat ranked
second with a medium management, hay ranked third, a low-medium
manegement, and oats ranked last with a low management ratinge Good
management is essential for profitable corm production and many of
the farmers are aware of and use management practices that insure
high yields. Oat yields are low because legume grass seedings are
made with oats and seeding rates of oats are reduced to insure geod
stands of hay cropse

Farmers who were sucoessful in getting high crop yields were
asked to rate the value of the soil amendments and management
practices in acocordance to the soils on their farmse A summary of

these ratings by soil groups follows The highest rated practices are

M -



listed first:

1la,2a,3a 2420 4a,5a
le Liming l, draining le irripgation
(potatoes,strawberries)
2¢ Fortilizing 2¢ fertilizing 2¢ liming
3¢ Proper timing 3« proper timing 3. fertilizing
of operations
4, Planting adapted 4, planting adapted 4. proper timing of
orop varieties crop varileties operations
S« Rotating crops 5. rotating crops 5e planting adapted

crop varieties

6+ rotating orops

Seeding rates affected corm and oat yields especially where the
above practices were usede Stands of 10,C00 or less plants per acre
of corn gave only average or low yields. Whereas stands of 14,000
plants per acre gave average to high yields and stands of 18,000
plants per aore generally gave the highest yields. Im order to pet
18,000 plants per acre, one farrer had to set his corn planter at
22,000 kernels per aore and lubricate his seed corn with powdered
graphite to prevent the planter from eracking the kernelse Altho
theoretically, 12,000 plants per acre should give a 70 bushel yield,
farmers who obtained stands of 14,000 to 16,000 plants per acre
oome oloser to 7O bushel yields than those who obtained stands of
10,000 to 12,000 plamts per acre. Oat yields were highest where
2 to 2§-buahols of seed were sown per acre. Seeding rates of 4 te 6

peocks per aore usually reduced yields considerablye All these re-

sults are based on the use of certified seed.




VI CONCLUSION
Ae Conclusions concerning the methods used for collecting soil,
oerop yield and management information follow :
le The method used in selecting farms for stﬁdy was ideal.
Counselling with the local agricultural agencies was
especially usefule Farmers who have kept records and
would cooperate can be readily seleoted in this mannere.
2+ Soil survey information is easily obtained in areas that
have recently completed surveyse
3¢ The use of questionnaires when acoompanied with personai
visits provides an excellent means for collecting crop
yields and menagement informatione The number of question-
naires returned is high and tne acouracy of yield and man-
agement information can be validated. The farmers sug-
gested that future questionnaires be sent during times

when farm work is less pressinge

4¢ The use of soil manapgement units was useful when assembl-
ing meanagement and yield information into usable forme

Se The method used to determine the management levels for
the different orop yields was uniquee. Not only were the
desirable management practices on each crop and needed
soil amendments on each soil taken into comsideration but
but the ratio of livestock numbers to ocropland acreswas
determined as a measure of plant nutrients returned to the

soil annually.
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Conclusions concerning the yields obtained from this study

follow:

le

2.

3e

4.

Se

6e

Te

8.

Management levels affect crop yields on nearly every soil
management umite

The influence of different levels of management en orop
yields tends to vary by soil profile texture, surface slope,
drainage, and kind of orope

The influence of texture of parent material on yields is
apparente The 3a group gave maximum yield of corn with gzeod
management but the 2a group was most productive for other
orops studied.

The effects of soil slope on crop yields varied to soms
extent by soil management groups and management levels.

In many cases, corngrsmall grain yields were lowered on the
steeper slopes.

The poorly and imperfeotly drained soils are not used
extensively for oropland in Oscecla County.

The inorease in wheat yields from 1949 to 1960 is dus te
the growing of more wheat on the 2a soilse. Wheat is well
adapted to this group.

Moderately eroded 2a soils show an inocrease of le4 tons of
hay over slightly eroded 2a soils with similar slopes and
management levels.

The foregoing conclusions are based on the observations
made in this study. Further study may substantiate or

chanze the results of these observationse As it is erop

yield differences of less thamn 10 percent sannot be




9e

A7

considered significante
The expected orop yields for the management units under
high, medium, and low levels of management, as shown in

table 10, are based on the above observationse.

Ce Conclusions concerning further research needs follows

le

2e

3e

4.

It was assumed that climatic conditions affected all parts
of the county equallye Further research is needed to
determine the actual effeots of climate om orop yields by
different soil textures, natural drainage, slopes, and
location of soils in respeot to woodland.

Further research is needed to evaluate the effects of
different combinations of management practices omn orop
yieldse Even though individual management practices have
great value, it is apparent that certain combinations of

management practices enhance the value of some individual

_practiocese

Crop ylelds fluctuate cyclically over a period of 3 to 7
years in Oseeola County as shown in figure l. With fur-
ther study, it might be possible te colleot yield and
management information for only one year and computs
average ylelds by taking inte eonsideratiom that portion

of the orop yield oysle that varies from the actual period
observed.

A follow up on the farms and fields used in this study

would enhance the value of the resultse.



Table 10,
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Estimated orop yields per acre obtainable on different
soil management units of the common agricultural soils
under high, medium and low management:

'soil slope soil avera;e acre yields :
| mgtegroup . gradient | management | corn corn | oats | wheat |alfalfa
|& soil . system ' silage; grain! | brome
_series | % : ' . ' hay
- - S S
| ] tons bue | bue | bue tons
| high 110s5 55 |60 | 40 3.8
! 12-18% ; mede 944 47 : 50 ! 30 o 205
. dow | 8.0 (40 123 |18 1.5
‘ | high 110 (61 63 ' 48 4.0
1 2a 6-12% f med. 905 : 55 53 i 44 207
| Nester D low | Beb 43 36 | 30 2,5
| Isabella ! high 13.0 85 T62 |44 4.4
; 2-6% med. 11,2 (49 [ 50 38 3.0
| _ low | 946 136 36 ! 30 1.8
| h’.‘h i ! ' ) 4.§ .
0-2% | mede - 4,0
. . low i 1 S 260
'2b  high ' 15 90 - 45 4,0
| Kawkawlin 0-(% | mede ! 940 45 33¢5 2.3
b o low o= - : . 1.0
‘20 . high | 16 8o - 35 4.0
~ Sims 0-2% ' mede 110 .50 - 15 2.5
Y ___llew_ J20 50 = - 10
high 112 60 45 32
, 12-18% | med. 8 140 140 25 1.5
i - o lew 5 25 136 . _[l0
‘ . high 14 .70 | 58 3.5
| 6-12% . med. i 10 50 40 2.0
3a -~ i dow _ 1 642 '35 138 15
MoBride - high 117 90 65 4.5
| Newaygo 2=6% | mede 112 ; 60 ' 60 3e5
| ___{low .8 .40 40 240
| high (17 90 168 l4.5
{ 0.2% ) mede 12 f 60 i 60 : 305
o |low 8 |40 40 2.0
| high 18 T 70 o7 3.8
6-12%  'mede 12 60 50 ‘240
| low . Te5 135 133 _ 115
4a/2a ' high 15 75 | 60 33
Menoninee 2=6% ‘mede |12 | 60 48 | 2.0
. N _low . 75 |30 34 11e5
= ' high IT 16 80 62 | 2.7
0-2% med. '13 léo 50 | 1.8
low 8. 13 135 1 1.0

L

7 (Vc-ontinue;iw on ;ezt pa@)
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Table 10, Estimated crop yields (continued)

[soil : slope | soil ] average acre yielcs
mgtegroup ' gradient | mgte  gorn 'corn |oats |wheat ;alfalfa-
| & soil | | system ' silage|grain ' | brome
' geries % i . : g ' hay
! L ! e e ! : ; 4o .
* ‘ _tons bue | bu. bue | tons
i high 11 150 3¢ 30 2.
. 12-16%  med. 8 'a0 30 . 25 |2
| ‘ ' low 420 25 ' 15 |15
| high 12 160 a5 32 2.5
i 4a 6-127 | mads 9 45 37 20 2.
Montcalm oo llew 5 25 25 15 1l.e
‘ Mancelona " high . 14 65 i40 i 3% .3
' Blue Lake 2-6% j mede 10 50 130 29 2.5
| o low | 6 30 20 | 18 12,0
| " high 11 70 (a3 §-4o | 2.5
{ 0-2% . med. 6 ;40 '32 i 35 {15
. o ! 1" o 5 !25_7__ i 2S“7| 05
, | high - - 257 {2.0°
| 12-18% 'Mdo l - 20 105
| S plew - ]L -l g
ISa high 7 40 so 730 12,0
Ralkaska @ 6-12% l mede 6 '20 | 25 1.8
'Graycalm . i low 4 20 _10 115 T
; : i high 8 45 50 30 2.0
| 2-67 | mede 7 40 .25 25 | 1.8
| ; | low a_20 10 15 | .5
| : high 7 7 Tag T lag 25 T2.0
0-2% | med. 6 30 20 |, 20 1,0
| | | low , 4 10 10 |10 ' -
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Appendix A

Sample letter and questionnaire forms with which yield and
managenent data were collected.

Soil Conservation Service
Box 37

Gladwin, Michigan
December, 1961

Dear Sirs

The National Cooperative Soil Survey is preparing to publish the
Completed soil survey of your county. We need your help in compilimg
orop yield information for the different soils that ars in your
countye

Your farm was suzgested as a possible source of this informa-
tion by your County Director of Agrioulture, Farmers Home Adminis-
tration Supervisor and the Soil Conservation Servise Techniciane.

By fillimng in the attached forms and dropping them in the mail,
you will materially help to establish realistie orop ylelds for the
soils in the coumty.

- Please use the following plan when filling out forms.

le MWrite your nams, address, township and sectiom at the
top of page 2. Also draw a sketoh of farm and enter
livestoock numbers.

2. Use pages 3 and 4 for corn crops, 5 and 6 for oats,
7 and 8 for hay and 9 and 10 for wheat, potatoes or any
other major crop grown on the farme.

3« Reocord your 1961 corn crop for only one fielcd in the
first column on pages 3 and 4, then record 1960 corn
crop for only one field in second column, finally record
1959 corn crop in last columme

4¢ Use the same procedure as in 3 above for other major
ocrops grown on your farme

The informatiom you provide will be treated confidentially. It
will be used in developing yield tables for the agrieultural soils in
Osceola Countye The information will be useful to farmers like youre
self in planning their croppimg rotations, fertility programs and
management practicese.

If you need help in filling out forms, please call.

Thank you for your time and effort. We would appreciate hear-
ing from you soom.

Sincerely yours,

Ken Mettert

52



53 Page.2

Name Address
Township Section
Total acres on farm Acres cropland

Draw a sketch of your farme DNumber the fields amd indicete the
number of acres im esach fielde Show which directiom is morthe The
maps or sketches in your Farm Conservation Plan, F.H.A. Reocord or

AeSeCe Farm Folder can be used as a guide.

In the follewing blanks fill in the average numher of animals kept
on your farme

Dairy cows Steers
Heifers 2 yre. Ewes
Heifers 1 yre. Pigs

Beef cows Hens
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Please record (i.0. corn, oats, wheat, hay, ete.)
orop for the past three years. Use hack for additional
comments and records.

Sample Answer Your Record

Year 1961 1959 1960 1961
Field Noe. 1 from sketch
Acres in field’ 10 acres
Previous crop Alfalfa
Time of plowing Fall 1960
Moisture conditions when

plowed Wet
How was field fitted? Plow plant
Erosion contrel Contouring
Date planted May 10
Variety of seed Certified
Condition of stand Poer
Bushels of manure

applied per acre 90
Tons of lime applied

per acre 3 tons
Fertilizer analysis and 5-=20-20

amount used 200 1bs.
How applied? Plow down



Was field tested?

Kinds and number of
cultivations

Kind and amount of
weed control sprays

Growing seasons
(a) Temperature

(b) Rainfall

(o) Peroent & cause
of orop damage
Date harvested
Yield per acre
How was yield measured?
Harvesting losses

Was this a geod yield
for this field?

Number of inches of
irrigation water
applied

Is drainage
needed?

Crop rotation
followed

55
1959 1960
Yes or no

3

Harrow

2,4D
1/16 per ac.

Nermal
above, below

Normal
above, belew

3%
Hail

Noeve. 15
60 bue.

Wegon leads
In %

Yes or ne

None

Yes or ne

C=C~-H=-H

1961




Appendix B
Summary of soil, crop yield and management data available by
fields.

Identificatiom of soil numbers, slope letters, and erosion
numbers in eaoh soil symbol are shown im Appendix Ce 5oi' -
© - tec the first soil numb
The crep, yield and management levels used are indicated by a
three part symbol. The first letter represents the kiad of crop,
the numbers represent the yield, and the last letter represents
the level of management as follows:

Crop Yield Managemsnt
C = Corn Given in h = high
0 = Oats bushels. except m = mediwn
W = Wheat aumbers L= lew
H = Alfalfa=brome follewed by "“T"
P 2 Potatoes indicate tons

of silage and
hay yields (H) are
in tons.

Field No. | Soils and proportioms | Cropland | Crops, yields and manage-

aCe pere. | ment by earse.
{ animal
' | unit 1959 1960 1961
1 442B1-904A0. 9-1 [ 8 C15Th C90h
2 443B1 o8 Weom
3 443B1 o8 W5L
4 443B1-642B1. 8-1 8 HL
5 652B1=217Ble 4-1 ;2.2 H3.%h Cl7Th
6 112B1-238Ble 8=1-1 | 202 H3.9h C76h 054h
T740B1 :
7 652B1=710Bl. 9=-1 2.2 C15Th 074h
2.2 C90Th
8 215C1-480Bl. 3=l 242 050h H6+.4h
9 44601-236310 19-1 2.1 HZn Césl 02&
10 446B1-446Cl, 1-1 2.1 C55h 050m H3«5h
11 446B1-446C1. 2-1 2.1 HSm H5eSm C75m
12 236B1-236Cl. 4-1 3. ; c85h
13 G236B1=346A0. 9-1 3. ! C18Th
14 G236P1-236A1s 9-1 3. ! C1l8Th
15 520B1-520C2. 9-1 3. Cl8Th
16 G236A1-G236Ble l-1 3e 040h
17 G236A1-G236Bls 1-1 3. 040h
18 236A1 3e 030h
19 480C2-780A-
260Bl. 1-1-1 5. Ms‘
20 260B1 |50 C75h
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Apperdix B (continued)

Field Mo 'rSoils and proportionsT Cropland 1Crop¢, yields and manage-

‘ . @0e¢ peTe |ment by years.
| ; animal | ,
' unit 11959 1960 1961
21 ' 480B1-480C3- i
22 48002-480810 1-1 50 H2.2m
23 36581 Te Cl4Th CllTh
24 260A1 . Te {C5Tm 020L
25 236C1 ' Te 075h
26 G236A1=G236Ble 2-1 | 7. © | Oe=m H4m
27 36531-260310 4-1 3 70 m.Sh
28 272B1-480D0. 9-1 l HA5m
29 263A1 C10Th
30 263A1 10 C9Th
31 263A1 10 C7Th 050h H2.5h
32 263A1-260Bls 3-1 10 0l1Th
33 263A1 10 Hlh H2.5h
34 221A1 " 445 ; CT7e5Mn
35 484D2-710B1. 1-1 445 : C8m
36 484B1-653B1. 1=l i 445 CSTm
37 11282 4,5 C2Tmn
38 - 236C1-480C1. 2-1 4.5 | 018m
39 443B1-236D2. 4-1 ‘445 j 043m
40 65381-484Bl1. 3=-1 445 ; Ham H2.5L
41 - 484B1-484C2, 1-1 4.5 ' Him
42 112B1-236Cl. 4-1 243 Hom C10Tm
43 236D1-236C1. 1=1 . 243 €6Tn WlsL
44 260D1-260Bl. 2-1 . 243 C10Tm
45 260D1-221Ele 1=-1 © 24 055m
46 260D1-260B1. 1=-1 2, 075h
47 260D1-702Bl= 2-1-1 ' 2, ' 050m
221C1. ‘ i
48 343C1-260D1- 2-1-1 2. ' H31
112B1. ;
49 236C1-465B1, 1-1 6.2 H.SL CS0h
50 2368B1. . 642 W10m CACh 030h
51 236C1-116D2. 4-1 " 6e2 c42h 037h Hlh
52 465B1-236Ble 4-1 ! 642 020h
53 236C2 i 642 Wl7m
55 46502 " 642 ' €643
56 480D3-465B2. 2-1 6.2 CTe6Tm
57 482c2-480A1- 1-1-1 | 642 06é2m
465C2. !
58 ‘ 46532  6e2 039L
60 ' ' 465B2-480A1, 1-1 | 62 ' H3e5m H4.3m
61 48251-65431. 2-1 ' 4, ‘ C10Th
62 ‘ 430B1=217Ble 1-1 | 4, CACh
63 654B1-480Cl. 1-1 [ de . C9Th Wa43n

64 l 48081 4, : W46m
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Appendix B (Continued)

Field Noe.| Soils and proportions | Cropland | Crops, yields and manage-
ace pere. |ment by years
animal
unit 1959 1960 1961
65 48002 4, l mm
66 48031’480020 l-1 ’i 4, m.sﬂ
67 48002-48032. 2-1 ‘44 H2.5m
68 480c1 ' 26 H3m C6Tm  C90h
69 4380C1 2, Cl7Th
70 482C2-482D2. 1-1 2. ' CS5TL 065m
71 480D1 ; 2. 075h
73 480D1 ' 24 Hl.m
74 480c1 e | 045m
75 482B1-482C1- 1l=1-1 Se WASh
653310 '
76 654B1-482B1, 1-1 ' Be i W23m
17 - 482B1 | Se WA3h H4h H2h
78 482B1-482C2- 1-1-1 .5, I H2L
' 653Bl. ; ;
79 " 480c2 | Be i C15Th
80 ' 741B1 | 4,4 : " ClOTh
81 482C2-236C2. 2-1 | Qe W30L Cl5Th 050m
82 1 236C1 L4, Cl2Th 0O20L
83 480C1 4, Cl2h 066m H2 oSl
85 . 480c2 ' 4. C75h
86 . 480C1 | 44 050L
87 ; 482C2-236C2+ 4-1 ' 4o H4h
88 | 482C2-236C2. 2-1 ' 4, H2.5L
89 - 482c2 | 44 w35m
90 ' 482c2 4, W30L
9 904A0-213C1  2-1 3. C80h
Cl7Th
92 ' 482B1=-465B1=
| 654B0. 2-1-1 | 3. C18Mn C1éTm  070m
93 217B1-217Cle 1=l | 3. Cl2Tm O050m
94 482B1-654B1, 1=l 3 010L B Hdm
95 482B1-904A0- 2-1-1 3. H3L
. 217Bl.
96 ' 480B1 3.8 Hl.5L C90h
97 480D2 i 348 "c58L
98 482B1=335Ble l=-1 ' 38 Cl6Tm 050L
99 480p2 1 348 020L
100 480D2-480Bl. 1=l ‘ 3.8 040m
102 480B1 | 348 H2L
103 446C2-446E2~ 1=1=1 t C6Tm C10Tm
446C1.
104 446D1-446C1 1=l 040m
1 443C1=44312=- )a]a]




59

Appendix B (Continued)

Field Noe | Soils and proportioms| Cropland ) Crops, yields and manage=-
ace per. | ment by years
animal
ummit 1959 1960 1961
106 48282 2.7 H2.,5L CllTh
107 430D2=480E2« 1l=-1-1 207 C3.4TL
120D2. |
109 430B1=-120Cle 1=l 27 f 035m
110 48032-480D2, 2-1 2.7 ! HI1L
111 217B1-653B0. 3-1 27 ( H2.L
112 44301 6.6 | C9Tm
113 443D1=443Cle 1-1 6.6 i C7Tm 050m
114 443B1-443Cl. 1-1 6.6 " CTTL
115 443D3=443C2 1l-1 646 025L
117 446Bl1=443D2, 1=l 6.6 W2Sm
118 444C1 646 W40n
119 446D3-444E2, 2-1 6.6 W40m H2m
120 444C1 646 ' H2 .SL
121 44602.44651“ 1=-1«1 6-6 ' H2 om
64881 |
122 465B1-663B1- §
85950 o l=lal 6 06 . c 85‘\
123 46581 6.6 i c60m 060m
124 465B1=112Bl= l=lal 6.6 C80m 035L
236Bl.
125 236D2-465D2. 4-1 6.6 025L
126 432C1-482Bl- ' -
482D2. 2-1-1 | 646 w35L
127 482D2-465E2 2-1 6.6 W35L
128 482C1- 646 w26L
129 465C1-465B1-
663Bls 2-1-1 6.6 Hl.8L
130 482C1-480Bl-
482D2. 3-l-1 6.6 H2.5L
131 236C1-482Dp1 1-1 646 H2L
132 260A1 646 CT70H
133 260B1 646 W3 0m Cl2Th  O60H
134 263A1 Cl7Th 070H
135 260A1-260B1 1-1 030m He75m
136 260B1=112C1 1-1 646 W50m
137 263A1 6.6 WAOH
138 260B1-260A1 2-1 6.6 Hh
139 260B1 6.6 126 eow days per. acre
140 160A1=23681 4-1 15 GMh seeded Hl.Sh
141 480B2 242 C9Th 040M
142 100B2 2.2 020m
143 430B2-480C3=~
236C2 4-1 2.2 H2L
144 438082 2.2 Hl.2L
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Appencix B (Continued)

Field No.| Soils and proportions| Cropland rCrops, yields amd maneze-
ace pore | ment by years
wit 1959 1960 1961
145 100B1=920A0 4-1 242 He%m
146 480c1 4, C30L
147 465C2-480D2 4-1 4, C50H
148 430D2-482B1 2-1 4. C50h 052U H3m
149 465C2-480D2
100D2 1l-l=l 4, 040m
150 | 116C2-430D2 4-1 4. | o20L
151 116Cc2 4. H2.,5m Hem
152 : 236Bl=443Bl1 2-1 4. W20m
153 480c2 W20m
154 430D1-116c2 1-1 4, . W1lSm
155 217C1-236D1- ;
23681=455D1=
443D1. 4-2-2-2 | 1.6 i H2e4Th H2.3h Hle.5h
156 482C2-236D2-
11 192-22301 o lel=l-l 604 i H2 -Sﬂ
157 223p1-236C2-
236&’111&0 2-1l-l=l 604 l:[2m
158 426B1-271Bl=
380D1. 2-1-1 6.4 C10Th
159 11202-223D02 1-1 6.4 c40h
160 482€2-426351-
380D1-271B1s 6-2-2=1 | 6.4 C60h
161 22302-360D1-
223Cl. 5-4-1 6.4 040m
162 380D1-426B1-
271Bl. 2-1-1 6.4 060h
163 236C2-111D2-
111c2, 2-1-1 644 | 035h
164 380D1-426B1- }
223C1-271Bl. 5-2-2-1 |6.4 i W2Sm
165 443B0-443C2 1-1 : H2,5L
166 480C2~443C1 3=-1 | H2]
167 465B2- 710B0-
653A0 3=1-2 H2L C25m
168 46581 P200m
169 4462 P200m 032L
170 446C3 070m
171 44302-443B0 1-1 023L
172 446C2 C55h
173 480C2-443C1 4-1 C50h
174 11281 4.5 PAOCh
175 112C2-236B1 1-1 4.5 P500h
176 11252 4.5 P350h
177 642B0-465C2 1-1 4,5 H2L WA42m
179 236D2=112D2. 1-1 4,5 Hl.5L
180 214E2-112C2, 2-1 4.5 Hl.5L
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Appendix B (Comtinued)

——— ——————
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Field No.} Soils ard proportions | Croplend | Crops, yields and manage=-
ace por. | ment by yesrs
unit 1959 1960 1961
161 236D2-217R=~ 6-2-1 4.4 Hl.B8m C15Tm
217¢2
182 236m2 4.4 Cl2Th
183 | 236D2 4.4 C25h
184 | 236C1-182C1- ;
i 111C1, 5-3=2 4.4 ! 030L
185 236D2-480D2 1-1 4.4 ; W35L
186 236C1-236D2 1-1 4.4 . WeOL
187 23602 4.4 | Hom
188 | 236D2 i = H3h
189 480C1-654B1~ |
908A0. l=l=1 | 3.8 C9Tm  C9Tm
190 480C1-654B1 1-1 ;348 ¢50m
191 480B2-653B1 8-l ' 3.8 065h
192 480C1-65381 1-1 j 38 060m
193 217C1-482¢2- i
480D1 18-2-1 | 3.8 . 070h
194 | 480C1-430D1= ; 4
| 654B1-217C1 6-2-1-1 - 3.8 | H1.7L
195 : 432C1-907A0- : |
; 236C1s 7=2-1 : 3.8 W59m
196 1 236C1-426B1- ‘ C70m
; 465C1 G=4=1 [ 2.3 Cl2Th cCl2Tm
; . C90h
196 | 217¢1-100c1- {
. 120D1-480C2, 4-3-2-1 | W20m 050m
199 i 236B1=-426Bl- 3
; 443Bl, 5-3-2 ' 020L H2m
200 . 46502-443B1 4-1 | Hlm
201 " 215C1=482B1 3-1 4 Cl7Th Cl1Th
202 ‘ 442B1-442D1- !
: 236D1. 4-5-1 Cé0h 080h
203 . 443B1=442C1 1-1 4 050h
204  44231-442C1 1-1 4 070m
205 . 442B2 4 Hom
206 | 442C2-442D1-
44281, 1l=1-1 4 B4.5h
207 465B1 4 H3.5m
208 | 44202 4 W60m
209 ! 442C2 4 W0
210 | 4422 4 W55m
|
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Soil identification legend for soil symbols im fields studied

Field
number

Field
name

100,110
102
105
111,112
116,221

118
114,115
120
202
213
214
215
216
217
223
236
5236

G236

238
239

260

262

263

270,271

320
325
335
365
380
416
442
443,444
446
465
466
479
480,485
482,484

Kalkaska sand

East Lake loamy sand
Wallaee sand
Kalkaska leamy sand
Graycalm sand and
loamy sand

Grayling sand
Rubicon sand

Ocqueocc loamy sand
Manistee loamy samd
Melita sand

Melita loamy sand
Msnominee sand
Menominee loamy sand
Blus Lake loamy sand
Montcalm loamy sand
Montcalm stony loamy
sand

Montocalm gravelly
loamy sand

Creswell loamy sand
Croswell sand
Mancelona loamy sand
Bentley lesmy sand
Mancelena sandy leam
Rousseau loamy fine
sand

Newaygo sandy loam
Aloena sandy loam
Ubly sandy leam
Montoalr sandy loam
Dryburg sandy loam
Newaygzo loam
Isabella loamy sand
Isabella sandy loam
Isabella loam
McBride sandy loam
MoBride loamy sand
Nester loamy samd
Nester loam

Nester sandy loem

Field Field

number name

486 Dighton sandy loam

517 Kent sandy leam

518 Kent loam

520 Kent silt loam

530 Kent silty clay loam

607 Otisco loamy sand

608 Otisco sandy loem

642 Twining leam

647 Selkirk silt leam

648 Twining fine sandy loam

649 Twining leamy fine samd

652 Kawkewlin silt loam

653 Kawkawlin loam

651,654 Kawkawlin sandy loam

657 Selkirk loam

658 Selkirk fime sandy
loam

663 Coral loam

664 Ceral sandy leam

670 Riohter sandy loam

706 Iesce sand

707 Iosco fine sand

708 Iosco loamy fime sand

709 Iesco loamy sand

T10 Iesco sandy leam

718 Aremac sand

719 Arenac fime sand

720 Aremac leamy sand

T40 AuGres sand

741 Augres loamy sand

758 Allendale loamy samd

760 Allendale sandy leem

770 Ingalls loamy sand

771 Ingalls fine sandy leam

790 Dafter sandy leam

804 Ogemaw samd

805 Ogemaw leamy sand

808 Pickford silty oclay
loam

8085 Pickford oclay loam

809 Pickferd silty olay

810 Ogemaw sandy loam
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Appendix C (Continued)

Field Field Field Field
number nane number nane
821 Epoufette loamy sand 847 Brevort loamy sand
815,822 Epoufette sandy leam 848 Brevort fine sandy loam
826 Breckenridge sandy loam 850 Munuscong fine sandy loam
830 Saugatuck sand 851 Pinoonning loamy sand
832 Saugatuck loamy sand 859 Ensley loam
833 Roscommon sand 875 Bergland silt loeam
834 Roscommon loamy sand 897 Butteraut loam
8331 Resoommon mucky sand 900 Butternut sandy loam
837 Brevort sand 901 Butternut clay leam
P840 Kinross peaty sand 904 Sims 8ilt loam
840 Kinross sand 903,906 Sims sandy loam
8405 Kinross loamy sand 907 Sims loam
845 Edmore sandy loam 920 Washtenaw loam (Lake Ce.)
846 Edmore fime sandy loam
Slope legend
Slope class Slore gradient Description

A 0-2% mearly level

B 2-6% gently sloping

c 6=12% moderately sloping

D 12-167 strongly sloping

E 18-25% steep

F 25-45% very steep

G 45% plus extrexely steep

Erosien legend

0 unereded

1 slightly

2 moderetely eroded
3 severly eroded

4 gullied land

T«U deep blowouts

Each scil symbol is composed of three componentss soil number,
8lepe clasa, and eresiom olesse Thus, 236D3 equals Memtealm leamy
sand with a slope of 12-18% and eroded class 3.




Appendix D
Some representative soil series descriptions from Osceocla, Coumtye.

NESTER SERIES
The Nester series consists of Gray-Wooded soils developed in roddish
olay loam or silty clay loam calcareous tille The Nester soils are
the well to moderately well drained member of the soil catema that
includes the imperfeotly drained Kawkawlin and the poorly to very
poorly drained Sims soils. Kent soils have finer textured B horizonms
than Nester, and C horizons of silty clay or clay, instead of clay
loam or silty clay loam, as do the Nester soils. Isabella soils have
& Podzol upper sequum, a weakly to moderately develeped gragipam im
the lower A2 snd upper Bt, are developed im sandy clay loam %o coarse
sandy clay till, and have thicker sola than Nester. The Nester soils
occupy undulating to strongly sloping areas in till plains and mor-
aines. These soils are well to moderately well drained. Runoff is
medium on the milder slopes and rapid on the steeper ones. Permea-
bility is moderate. Native vetetation comsisted of merthern hard=-
woods, inoluding sugar maple, elm, beeoch, ash, and basswoed, with
some hemlock and white pine. The grewter prepertiea has bteen cleared
and is umder cultivatieme Crops include wheat, eats, rye, and hay
ocrops, with corn growm fer both grain and silage. A small proportionm,
especially the steeper areas, are in forest or permanent pasture.
Nester soils are very extensive and widely distributed im Osceela
Countye

Soil Profile Nester loam.
Ap 0=-6" Loam; dark grayish yellowish brown * (10YR3/2) er

grayish yellowish brown (10YR4/2); weak, fime te

® ISCC-NBS coler names ere used through out this manuscripte
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Appendix D (Continued)

NESTER SERIES =2 ,

Soil Profile «con'te.

A2 6-8"

A2%B2 8-14"

B2t 14-26"

medium, gramular structure; friable when moist;
slightly acid to neutral; abrupt smooth boundary.

5 to 8 inches thicke

Loam; grayish yellowish brown (10YR5/2), weak, coarse,
granuler or weak, fine, subangular blocky structure;
friable when moist; s8lightly acid to neutral; gradual
irregular boundary. 2 to 5 inches thick.

Loam; grayish yellowish brown (10YRS/2) representing A2,
end silty elay loam; moderate brown (7.5YR4/4) or
noderate yellowish brown (10YR5/4) Bl; the Bl often
ocours as isolated peds, surrounded or nearly sur=
rounded by A2; moderate, coarse, granular to massive
(A2), and moderats, fime angular blooky (B2) structure;
friable to slightly firm; medium to slightly aeid;
clear wavy boundary. 4 to 8 imches thick.

Clay loam, silty clay loam, or slay; dark bromm
(7+5YR4/4), or moderate brown (7.SYRS/4) to (SYR4/4);
light gray or pale brown loamy material ocours as eoat-

ings and orack fillimgs in upper 3 or 4 imches; a few

‘thin reddish brown (5YR5/3) and yellowish red (S5YRS/6)

clay coatings on ped faces; moderate to strong; medium,
angular blooky structure; firm; medium to slightly

acid; elear irregular boundarye. 8 to 24 imches thicke
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Appendix D (Continued)
NESTER SERIES -3

§oil Profile =cont'd

C 26"+ Clay loam or silty clay loam till; 1light brown
(7e5YRS/4) or moderate brown (5YR4/4); weak to
moderate, medium, angular blocky structure; firm;
calcareouse

Range in Characteristios

Undisturbed areas have a thin AO horizon and a dark grayish
yellowish brown (10YR2/2) or brownish gray (10YR3/1) Al horizon,
one to 3 inches thioke Under cultivation the Al end upper psrt ef
the A2 horizons have beenr mixede The thickness amnd character of‘the
A2%B2 horizem are variable, with the Al comprising up te 90 percent
of the horizon im some areas and only about one-half in others. The
acidity of the B2 horizen varies frem slightly teo strongly acide.
Pookets and thim discontinuous strata of coarser textured material
ocour in the B and C horizons im seme areas. Grayish and yellowish
mottlings eccurs im the loewer part of the E2 horizem im the med-
erately well drained arease Depth te the C horizem ranges from 20
te about 40 inchese Loam, sandy loam, and leamy samd types have beem
mappede The coarser textured types, especially loamy samd, represent
a thin deposit of sandy material om the surface. Colers refer te
moist oonditionse. Consistences refer te moist corditions umless
otherwise specified.

Type Location

A representative profile in the county can be foumd im the

NEZ of NEf, Sec. 30, T18N, RTW.
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McBRIDE SERIES

The YoBride series consists of soils with a Poszol upper sequum and a
Gray=-fooded lower sequum, with a fragipan horizon, developed im sandy
loan tille The depth to the calcareous till ranges from 42 to about
60 inchese The fragipan ocours in the lower part of the A2 horizon
of the Gray-Wooded sequume. McBride soils are the well to moderately
well draimed member of the toposequence that inoludes the imperfectly
draimed Coral end the poorly to vary poorly drained Ensley soils.
Montcalm soils have coarser textured sola tham McBride, lack a well
developed fragipam horizon, and have sandy C horizomse. Isabella
soils have finer texturecd seola than McBride, and.are developed im
sandy clay loam te clay loam C horizonse The Dryburg snd Ubly soils
ere formed in 18 to 42 imches of loamy fime sand te fime sandy leam
overlying clay te silty clay and loam to silty olay leam, respesctively.
The lcBride soils cocupy nearly level te steep areas em moraines and
till plains. These soils have mediun runeff en the milder slopes and
rapid runoff on the steeper slepes; permeability is moderate. The
native vegetation comsisted ef sugar msple, beech, and oaks, with
lesser quantities of hiekory amd basswoede The greater proportiem ef
these soils is used for general and dairy farmimg, with a large part
of the steep slopes im forest. Corm, oats, wheat, and hay are the
principal field orops, and a considerable acreage is devoted to Irish
potatoes. MNcBride woils are extensive and widely distributed in the
countye

Soil Profile: McBride sandy loam
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MeBRIDE SERIES =2

Soil Profile: Mo“ride samdy loam (con't)

Ap 0=6" Sandy loam; dark grayish yellowish brown (10YR3/2);
weak to moderate, fine, granular structure; very
friable; slightly to medium acid; abrupt smocth
boumdarye 5 to 9 imches thicke

Bhir 6-20" Samndy loam; moderate yellowish bromm (10YR4/4); mod-
erate, medium, granular to weak, fime, subangular
blocky structure; very friable; slightly to stromgly
acid; clear wavy boundary. 3 to 15 inches thicke.

A2n 20-28" Loamy sand to sandy loam; grayish yellowish browm
(10YRS/2) to light srayish yellowish browm (10YR6/2) or
moderate yellowish browm (10YRS/3); massive to very
weak, medium, platy structure; brittle and hard when
dry, friahle when moist; medium to strongly acid; a-
brupt irregular boundary. 5 to 20 inches thiok.

B2t 36-52" Samdy clay loam; moderate brownm (7.5YR4/3) moderate
to strong, medium, subangular blocky structure; firm;
medium acid; olear wavy boundarye 10 to 25 imches
thicke

c 52" 4 Sandy loam; 1light brown (7.5YR5/4); weak, coarse, sub-
angular blooky structure; friable; neutral to ocalcar-

oous o

Range in Characteristicss

Undisturbed areas have a very dark grayish yellowish

brown (10YR2/2) Al horizon, 1 to 3 inches thick, and a light grayish

4




69

Appendix D (Continued)

MoBRIDE SERIES =3
Range in Characteristics: (com't)

yellowish brwon (10YR6/2) or lizht grayish brown (7.5YR6/2) A2 hori-
zon, 2 to 4 inches thicke The Bhir horizon is moderats brown
(7Te5YR4/4) im some areas. The entire A2 horizon of the Gray-Wooded
sequunm is a fragipap horizon im some placese. The degree of develop=
ment of the fragipam ranges from weak to stronge The B2t horizom is
light brown (SYRS/%) in some areas, and the texture ranges from fine
loam to fine sandy clay loame. The B2t horizon has ¢lay films om some
peds in a few places. Lenses, pockets, and layers of loamy sand ooc=-
our in the C horizom im numerous areas. Also, the C horizon may have
numerous calcium~carbonate conoretions. Sandy loam, loamy sand, amnd
loam types have been mappede Colors refer to moist conditionse Con=-
sistences refer to moist conditions, wmless otherwise specified.

Type Loocations

A representetive profile can be found in the county im the

SE1/4 of NE1/4, Seotion 31, T19N-R9W.

KALKASKA SERIES

The Kalkaska series consists of Podzols developed im sand glacial
drift that contains little or no calcareous material. Kalkaska soils
are associated with the well draimed Rubicon, Grayling, Graycalm, and
Wallaoe soils, and the moderately well draimed Croswell soils, im-
perfectly drained AuGres, imperfectly to poorly draimed Saugatuck,
and the poorly to very poorly draimed Roscommon and Kimross soils,
Kalkaska soils have thicker and lighter colored A2 horizons, and

thicker and darker colored Bh horizons than Kubicon soilse Graylimg
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Appendix D (Continued)
KALKASKA SERIES -2
8oils have much thinner A2 horizons and thimner and lighter colored
B horizons than Kalkaskae. Graycalm scils have a weakly developed
Gray-Wooded lower sequum, with thin and often discontinuous Bt
horizons below a depth of 42 inches, which the Kalkaska lacke Wal-
lace soils have cemented (ortstein) B horizons. East Lake soils have
caloareous sands and gravel at depth of less than 42 imches, and the
sola are less acid than in Kalkaska soilss The Croswell soils are
less well drained than Kalkaska, with mottling ocourring at depths of
from about 16 to 36 imches. Blus Lake soils are developed im loamy
sands and have weak textural B horizons. The Kalkaska soils occupy
nearly level to steep areas on outwash plains, till plains, valley
trains, and moraines. These soils are well drained, with a slow
rate of runoff; their permeability is rapid to very rapide The
original vegetation was prinmcipally sugar maple, beech, yollow biroh,
eln, ironwood, and hemlock, with some white pine. Nearly all areas
have been cut over, with the cleared areas now being cropped to oats,
hay, and potatoes, and a considerable part im idle lande. A consider-
able proportion is im second=growth forest, permanent pasture, or re-
forested to conifers. Kalkaska soils occur extensively throughout
Osoceola County.

Soil Profiles Kalkaska sand

AO 2-0" Partially decomposed leaves and rew orzanic matter.

1 to 4 inches thick.

Al 0-2" Loamy sand; grayish brown (10YR3/1) humus, mixed with

gray (10YR6/1); numerous fine roots; weak, fine,
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Appendix D (Continued)
KALKASKA SERIES -3

Soil Profiles Kalkaska sand (con't)

granuler structure; very friable; strongly acid;
abrupt smooth boundary. 1 to 3 imches thick

A2 2-4" Sand; brownish ping (7.5YR7/2) to grayish yellowish
brown (10YR4/2); single graim, structureless; 1loose;
medium to strongly aeid; abrupt wavy boundary. 3 to
12 inches thiock.

B21h 4-8" Loamy sand or sand; dark grayish brown (5YR2/2), be-
coming grayish brown (7.5YR3/2) or moderate browa
(S5YR3/4) im lower part; weak, medium, granular struoc-
ture; very friaeble; medium to strongly acid; clear
irregular boundary. 2 to 8 inches thiek.

B22ir 8-18" Sand; moderate brown (7.5YR4/4); very weak, medium,
subangular blooky structure to single grain; very
friable to loose; stfongly to slightly acid; grad-
ual irregular boundarye 6 to 12 imches thiek.

B23ir 18-24" Sand; light brown (7.5YR5/6) or moderate browa
(7.5YR4/4); single grain, structureless; loose; med-
ium to slightly acid; .gradual irregular boundarye.

S to 12 imches thicke

B3 24-40" Sand; dark orange yellow (10YR6/6) or moderate yel=
lowish brown (10YR5/4); simgle grain, struotureless;
loose; medium to slightly acid; gradual wavy bound-

ary. 8 to 18 imches thick.

c 40" + Sand; 1light grayish yellowish brown (10YR6/3) or
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Appendix D (Continued)
KALKASKA SERIES =4

Soil Profile: Kalkaska sand (con't)

light yellowish brown (10YR6/4); single grain,
structureless; 1loose; slightly acid to mildly
alkaline.

Range in Characteristicss

In cultivated areas the Al and a considerable part of the A2 are
mixed, to form the Ap horizone The A2 is thin or is absent in some
areas, ospecially where the Ap is 9 or 10 inches thicke In some
areas, the B2lh horigzon consists of dark grayish brown (5YR2/§-3/?)
loany sand or sand 2 to 4 imches thick gradimg abruptly into the
moderate brown (7.5YR4/4) sand B22ir horizom. The reaction of the
solum is slightly acid im some areas. The thickness of the solum
ranges from 20 to about 45 imoches or more. The upper B horizons are
woakly oemented in some areas. Where Kalkaska grades toward Wallsce
soils, there are irregular-shaped and sized chunks of cementsd
(ortstein) material in the upper B horizoms. Where Kalkaska soils
grade toward Grayocalm soils, there are thim discontinuous bands of
textural B horizons below a depth of 66 inches. Where Kalkaska soils
grade toward Rubicon soils, the B2lh horizon approaches thé minimum
thickness given. Loamy sand, and sand types have been mapped. Colors
refer to moist conditions. Consistences refer to moist conmditionms

unless otherwise specified.

Type Location:

A representative profile in the County can be foumd im the

SW1/4 of NW1/4, Sectiom 9, T18N, R1OW.
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