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INTRODUCTION

Scil compaction is recognized as a major limitation on
crop ylelds in practically all of the medium textured soils
of Oklahoms in cultivation, particularly in seils on nearly
level slopes where more intensive cropping is now being |
practiced,

In common agricultural practice, normal tillage opera-
tions prevent the occurrence of permanently compacted zones
in the surface s0il; however, a zone of compaction often is
formed immediately below ths tilled layer.

Mechanized farming is believed to be having an impore
tant effect cn soil structurs., Machines are eontinually
being made larger and heavier, The welght of the machinery
and the speed of travel, t@gethef with the vibration csused
by the power unlt, would sseem to tend toward general compacs
tion of the soil, particularly where the kind of farming
practice causes soll structure to deteriorate, IFX the soil

o

is too wet or too dry when worked, its siruchbure may be

permanently damaged., In astual farming practlise, the
optimum moisture @@nteﬁt Tor pleoewing is diffieult to detere
mine as a field may contain different soil typés and
topography. The moisture content will change during the
time reguired for the operation,

Field observations show that the detrimental effscts

of dense sub~surface layers are numerousg, Other than the



effect of drainége and nonn@aﬁillary porosity, these come
pacted layers also may reduce soll oxygen supply and prevent
the escape of carbon dioxide, thus inhibiting root growth,
bacterial activity, and the conversion of cerbtain plant

nutrients into availsble forms,

€

Many times these hidden compacted layers are not noticed
until severe symptoms are brought to the attention of the
farmer, Yellow spots may appear im a fisld of wheat although
soll teste show the fertility of the soll to be adequats, By
digging into the soil, one may find denge layers below plmw'
depth, so dense that in many Instances roct development will
completely stop or turn at right angles and follow along the
top of the restrictive layer,

Soil compacticn causes a congidersgble reduction in water
infiltration rates and in turn results in less available
moisture for plant growth. Erogion problems also ars ine
creased by soil compaction. In Oklahoma, where drought cone
ditions occur almost every year during some part of the
growing season, this faetor alone ecould aceount for a marked
reduetion in yields,

o

The objectlves of this experiment were to study the
effects of wvarious cultural and wmanagement practices on the
ability of the soil to form a compact zons and to determine

the major causes of these compacted layers in a Norge loam.



REVIEW OF LITERATURE

Previous work on soill compaction hee been confined pri-
marily to the enginsering field; however, much more attention
is being given now by those conserned with crop produstion.

~ It has been found by Bradfieldr(E)‘ that many fine-
grained soils under continusd sultivation tan& to becoms more

o

dense, especislly where croppsd for long periocds to crops
without & grass or legume robtationg end as they become ine
creasingly dense more of the rain is 108t.“8’rﬂﬁm®ﬁfqﬂ”The
destruction of the criginal organiec residues has resulted in

g8, the nabtural structural aggre-

K-Jo

reduced biologleal acbtbivi

et
[

s teand

gt

301

6

gates have been destroyed, and the . partic

king. Bradfield

L

gradually to assume a positlion of closer pac

£,

-]

says in s paper on soll cons erva%ians

In many csses from 25 to 30 percent more soll
is erammed into a cubic foot than was yrewemu “in

the virgin so0il., This has reduced porosity,
eapecially the volume of the larger pureu through
which water penetrated readily and through which
the so0il recelived the necessary ventilation., As &
result of these changes In structure, root devele
opment iz hampered, the storage @apagﬁ“v of the
soil for water is reduced, flood hazard iz in-
creased, and the damage from frsgusnt pariedic
droughts 1s magnified,

Compaction resulting from tractors and disks in oruharda
fin California have been discussed by Parker and Jenny (2@)0

o

They found the effects of the tracbor wers very detrimental

1Figure in parentheses refers to Litsrature Clted,



to water Infiltration in both dry and wet soil. In ths wetb
soll proncunced soll compactlon wag produced. Disking of
dry and wet soil greatly reduced water infiltration and in-
creased resistance to core weight values, but the effect on
wet soil did not occcur until the sscond irrigation after
treatmsnt,

Jemizon and his co=-workers (11) rsported the depth to

which compaction was observed, by passing s rear wheel

preumatie farm btractor tire on Cecll slay, was nearly as
great in the "moist" as in the "wet" condition, Compaction
immediately beneath the tires was evident at depths warying

from 17 inehes below the surface in the loose soil ts 12

inches in the soil that was heavily compacted at the begline

ning of the experiment, The tire did Little wore than
loosen about an inch of topsoil by slippage of the lugs
where the 80il was dry snd compacted,

Weaver (26) found thet Davidsen leanm was compacted to
its mazximum density from tractor usags scomewhnsre In the
range of 11 to 15 percent moisturs conbent, Bin tests
showed that annval tractor use is capable of @@mpa@ting theat
gsoll to a depth of nine inches, or bslow thse normal loogerne
ing operations, when the mcisture content is nsar the opti-
mum for plowing.

MeGesorge and Breazsale (16) suspected much subsoil

puddling or compactlon arises from the consussion of powsr

et

. iz vibrated, as with

[

driven farm implements. When a soi
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power driven machinery, ons of the prineipal conditions
developed is an almest complets elimination of alr from the
soil with the soil mass being converted inte a continuuvm
appreoaching 2 gel., Plants in the puddled soll gave the
gppearance of having disd from want of waber, yet the solls
were seturated. They geave two conditvicms which might con-
tribute teo the behavior of the plan“” in the puddled solil,

9

One of these was & restricted root system whish was unable
to supply ths melsture regquirement of the plant, and ths
other was the inability of the roots to exbtract the water
from the ﬁuddled soil,

Lawton (15) has shown that pucking of solls causes a
marked vedustion in growth of corn by decreased asratlon,
Lack of aamaglor redused the total absorption of certain
elements by the cora plants, He found that by forcing aiw
trrough mechaniecslly packed solls at a bigh'm@iﬁture sonbeant
the top amd the root growbth of the corn was greatly stlimi-
lated, Increase in the growbth of corn was greatest when
ph@&ph@r@m@ and pm*aasiam were not limited Lasztors,

Smith and C@@K (22) worked with suger beets and found
that ths effect of compaction In louwerlng growsh and ylsld
was more serlous than the addition of excess water, They
algs found thet compaction of ths s0il alons and in)@bmbinam
tion with excess waber resulted in marked disturbance of the
normal oxidgtion snd nitrification processes which oecur in

the zoil,



Hoffer (10) sttribubes ths failurs of SOOI, 6N
Indiana soils, to respond to fertilizer btrestments to the
lack of sufficlent soil asration breught abeut by soil come
paction.

There is a close connectlion between the air conditbtions
around the roovs and thelr uptake of water and nutrlents,
Chang and Loomid (L) grew whesat, maize, .snd rice plants in
water solubions in qﬁartz sand, end showed that by Insrease-
ing the carvon dicxide conbeut of the zolution the uptake of
water and some plant nutrlents wasg reducedo The uptake of
potassium and nitrogen was reduced consgid 1;, while
reducing the oxygen content of the solution and keeping the

]

ide conmbtent low, by bubbling through nitrogen

K

carbon diox

=

alther waber

=

gas, had little effect on the plants® upbtake o
or ’TU%.‘WA.'-"”LO < a

The
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gecelation of organis matter with soll strucburs

5

and sbats or dsgree of compaction is gensrslly recognized,

Frees and bhis coeworkers (7) adapted the Procbor met!

- o &y ey

study the relationghip of soil ovrganie

bility. They concliuded that probably
finding in bheir study was the degree of compaetiblility and
vermeability of soils under mechanically applied forces is
asgociated with the amount of organic matter, The high
organie mavter groups btested could he worked with 10 pereent
nore moigture before compacting to the ssms degres,

]

Apparently, the orgenic mabtber not enly determinss the

o

moigture content ab which meximam compaction oseurs for &



given soll, but also has a marksd influence on the amount of

compaction,
L
Many topsoils that were originglly granular or crumb in

structure have been uhanged as a result of cultivation and
poor management practices to & fine fragmental or massive
structure, With thess changes in sbtructure the percolation
rate has decreased, percent of pore space has been reduced,
and the volume welght hasg increased, Kllngebiel and O'Neal

(1L) stated that the degres of differsnce between the strus-

ture in the plow layer, the plow sole, and the 20il bensath

e

the plew 20le depends upon the kind of soil and the intensity
to which 1t has been cropped. Level, lighte~colored silt

loam zoils that wers criginally low in organic mabter do nob

5

have a very stable type of structure, and when the seoll is
cultivated ths structure bresks down rapldly. In genaral,
prairie solls have a more stable btype of strusturs ald will
stand more severe cropplang, bub evenbtuvally they teoo. braaa
down under strenucus eropplng.; £

Van Doren and Klingebisl (24) found that soil trest-
ments and eropping systems have a prousunced effeet om
permeability to water and that volume welght also was
affected,

0lmstead, Page, and Willerd (18,19) showed that cropping
systems and tillage practices had a very marked effect on the
physical condition of the soil, They found that a combina-
tion of fibrous rooted gfasses émd deep rooted legumes gave

the most favorable physicsl condition for maximum ylelds,



Kiingebiel and 0'Neal (1L} reported that raindrop
action, past soil management, and type of soll were probably
the most important factors influsneing the formation of soil
crusts. Cruste play a very important role in the rate at
which water and air will senter the soil, They found the
surface crust to be approxima%ely On@uthird as permeable as
the soil beneath it,

Mechanieal compaction by raindrops plays an important
role in the formation of the thla surfasze crust on some
soils which Duley (6) has shown to have & very marked effect
on infiltration, In discussing the formation of this seal-

ing layer, he spesks of it having & high wvolume wsight but

»

believes 4t is du

@

¢ to the aetion of the raindrops fitting
gome of the finer particles around the larger ones rather

then to an increase in fine msherisi. He shows Lthat this

o 2.9 7 PO = . T . B B P I
smooth layer wag Iformed even on gand wihsn LD

q

He proposed that, as far as his studiss bhavs gone, the thin

compact layer which forms on the surface of bers scils by

* . )

rains has had a greater ¢ffect on Intake of water than have

2 T § N Jo s v - . 8T o ~ & P
goil type, slope, molsture conbtent, or profile characteoris-
2 i D 5

Hilgard (9) stated that granular (coarse) sedimesnte
themgelves, in the gbsense of slay, may, because of their
angular shape, form a wery closely packed masa far from
suitable for vegetative growth, He described what "would
be called a wery sandy losm® which at depths varying from 18

to 36 inches had a herdpan impervious to water and roots,



It contalned no cementing material and when taken out was
easlily crushed between the fingers, Its imperviousness wasg
due almost solely to the close packing,

Bull (3) has found the "plow-sole" to exist on all
soils, tight, hard, or sandy; irrespeeéive of the slope iIin

the wheat belt of Wssteru Okilshoms, Hs has made many eofie

1., 3]

parative infiltration studles of S@il'hav“ng plow=goles,
Soil énalysig shows these soils to be low in organi@ mat terq
usually less than 1.5 percent.

Jensen (12) has found "plow-soles™ to oecur in all soil
types investigated in the Riversideg Rédlamds, and Corona
areas of California. Coarse granitic soils, as well &s the

heavier vlay ioam soils, are sublect to the "plrw-sole®

form undsr

formation., He obssrved that T g1id neb
citrus btreeg whers the soil had not bsen culbivated,

mileh was maintailoed. In many

i

espseclally where an oprganlce

groves the fibroug citrus roots did nob

penstrate the

2

sole," though roots were found in the hard lasver. It
appearsed that such penstration of roobts wss f@rm@dkéuring
rainy sessons when the "plow-sole" was soft and meintelined
in a moist econdition. He also found that the vercenbages of
fron and aluminum in She eolloid sugpengion from a golil to

be dirsstly ecorrslated with the readiness with which the

oil formed s "ploweso

[47]

.....

Beesom and Murphy (1) found that alfalfa taproots pene-

trated into and below e hardpan subsoil where lime and

manure were added to the soil, Veibhmeysr and Hendrickson



(25) showed thsat the soil density abovs which roobs do neb
penetrate is not necessarily the same for all soils. Donsen

and Henderson (5) did not think that spparent density of the

ﬁ_'o

tive criteria for compacticn., Laboratory

(=]

soil wes a sensi
experiments deslgned to correlate soll denslity with Infil-
tration rate show that at low apparent dens‘tieﬁ a small
increase in the density resulits In & wmarked dscrease In ths
infiltration rabte, while st high densities a relatively
large increase in Jdensity causes only a slight furthsr
reduction in infiltration rete. Soil density is & measure
nf total porosity bubt does notb giﬁe the size distribution of
the pores. The large pores are most Iimpertant in the rspid
conduction of water, B

‘The level of organic matter and nitrogen in the soll,
nitrogen fixation, production of avallsble nitrogen, decom~
position of residuss, and ths degres of aggrggatiom depend

on a suitable bemperatura for microb: 210

Richards, Hagan, and MoCallas (21) hat a m*m" obie

al population active at a low bemperaturs may produce a

o

greater guantity of a better aggregating wubﬁtang@ than

possible that atb

would produce at a high tempsraturs, It
higher temperatures effective crganice—z ggpeg@b ing substances
are produssd thet are rapldly dsstroged through the actlyie-
ties of the orgsnisms sinee high temperabtures favor mors
rapid decomposition of organic mabter, This view is

supported by the shorter incubation pericd for meaximum



aggregation at higher temperastures, followed by a rapid

decline in aggregation.

11



METHODS AND MATERIALS

o The_éata”inciudgd in this thesis are material gathered
from a fleld study on the Oklshoma Agricultural and Mé@haniu
cal College Agronomy Farm, located near Perkins, Payne
County, Oklahoma. The samples astudied were on plot seriles
1000 and 1100 located in S1/2, NWi/l, N1/2 Sec, 36, T,18 N,

R.2 E.

Deseription of @he Sgil Studied

- The soil in this stﬁdy-hés been @;aésifiéd~as Nerge - - -
Loam.l_ Norge Loam is of the Reddish Prairie greatb §oi1 group
éevelopeé undef prairie gra&sgso It is developed entirely
- in mantle of transported mgterialsﬁorigina%ing in the flood
plain of the Cimarron River, probably during the middle and
late Pleistocene time, |

The profi 16 is described ag follows:

Alp Om6" . Brown (7.5 YR 5/33 u/E when mo&st)a
) locam; weak medium,granular; Frie
able; permeables pH 6.0; grades to
the layer bel@w. h o ‘
Ay 6=1L4" Brown (7.5 YR 5/3; L/2 W@;;mmOist)

loam containing visible very fine

1Personal communication or unpublished data supplied by
H, M, Galloway.,

2Munse11 color chart,



anl 22__)"‘7”

2% o

sand; bresks first into sngular

fragmentss moderate medium granue
lar; frisble; porous and permeableg
pH 6.0; contains many worn holes,
worm casts, and pin holss; crushes
slightly more reddish than ths
above colers (7.5 YR 5/} and
grades to the layer below,
Brown (7.5 YR 5/3; /% whe n melst)
clay Toam thi nly and faintly
streaked with light~browng moderate
medium subangular bloeky:; Lirmg
hard when dry; permsable; pH 6,03
corntaing many peresg and pin holes
and occasional black concretione;

becomss more strsaked in the lowew
part, and grades to the 1ayerv
below,

Reddish-brown (5 YR 5/5: /5 when
moist) light @*ndv slay with a faw,
medium distinet vellowigh=red {5 TR
L,/6) mottles and a few, fine 1igh@m

brown (7.5 ¥R 6/3) streakss compound

wealk coar&e prismatic and moderats

medium subangulsr blockys; firm; hard

o

when drys slowly permesble; pH 6.59



Bo.p 32-4L"

B3=Cy L4=5L"

Gy

S-66"

ik
ocecasional medium black concretions:
grades to the layer below,
Light=brown (7.5 YR y/h; 5.0 ﬁhen
molst) light sandy clay with common
coarse distinet bfowniah-yellowrand
yellowish-red mottles; wsak coarse
prismatic and weak msdium subangular
blocky; firm: slowly permeable; pH
6.5; oscasional madium and coarsse
black conerstions and ferruginous
films; grades through a L to 6 inch
transition to the layer below,
Reddish-yellow (T?S/YBﬂé/ég 5/6 when
moist) heavy saﬁ@y elay loam cone
tainiﬁg much coarss SHHdg fragmental
breakage; wesak m@diﬁw,@ubangular
blockys firm; permesable; pH 7.0:
occasional Tine black g@@@fetioms

and atresks of brownlshe-yellow and

brown; grades to ths layer below,
Light~brown (7.5 ¥R 6/55 5/5 when
moist) light sandy clay loam
streaked with strong-brown and
vyellowighebrown; weak medium granue-
lar; friables slightly hard when

dry; permeable; pH 7.0; occasional



15

black concretiong; grades to the
layer below,.

Co 66-8L4"  Streaks of light-reddish-brown,
strong=brown, and reddish=yellow
fine sandy loam with lenses of
light sandy clay loami friasble and
permeable; pH 7,0,

This is a very uniform soil from which there has been
1ittle loss of surface soil due to erosion, This land is
smooth esnough to cultivate without the use @f'terra@egg and
the few present are almost gtralght. The soll absorbs water
well which prevents the fmrmation of wet places behind the
terrace ridges. It is a responsive scll and has few hazards

to management,

History of the Cropping Sy@tems

Lontinuous Cotton Fertility Study--Series 1000,
This experiment was started in 1931 and has been in

continuous cotton sinee then, a total of 2L years,

Lespedéza Fertility Study--=Series 1100,

This series is closgely associated with a goll in virgin
condition as the 201l has never been worksd with the excep-
tion of straight disking to work the fertilizer intc the
surface, This seoll will be referred to in this study as a

o

virgin soil., Lespedeza has been established for several



years; however, fertility treatments were not started until

the fall of 195,

Alfalfa Rotation Study--Series IQOOmllOO,\ o

This rotation study was started in 1931, Alfalfa is
grown'for four years on half of the area, and the other half
of the area is in rotation with spring cats, wintsr barley,
Darso, and cotton. The cotton and barley in rotation with

al1falfa soils were gtudied in this thesis,.

Collection of the S0il Samples

Undisturbed core sampless were btaken from continuous
cotton and virgin soil plots with a steel cylindrical
sampler equipped with a driving asgsembly snd cubtting edge
similar %o the ons shown by Van Dorsn and Klingebiel (2L).

The core samples wera c¢ollected at three Inch inﬁer&als
from 2 to 1l inches., They were placed in paraffin coated
one pint ince cream cartons for transporting to the labora-

tory for analyses.

Laboratory Analyses of Spil Samples

The undisturbed core samples wWere weighed immedistely
upon reaching the laboratory, placed in an oven at 105° C,
for 2l hours, and reweighsd, Bulk density, mocisture cone

tent, void ratio, and specifie gravity were determined by



17

the methods described by Means (17). The following Formulas

were used:

%Eigity = weight of soil (dr o f ) -

’ . ,volume,@f,soél'icalculated from the
.dimengions of the
core sampler)

aver o weight of soil. wet - weight of soil, dry
: - welght.of the soll, dry. . .. ..
Volume

of Voids = total volume of soll -~ velums of solids

Void
Ratio =

volume of voids ., spesific gravity 4
volume. Of . S0L14S ~.dry. density. ..

The specifie gravibty, Gs, of soll solids was determined
with a pycnometer bottle from the weight of the bottle
filled with deaired’ distilled water, Wows the dry
weight of a sample of soil solids, Ws; and the welght
of the bottle filled with deairsd distilled water,
Wbws .

B8 = e Ws .
Wow + Ws - VWbws

Compaction tests for determining optimum moisture cone
tent for maximum compaction under a given compactive effort
were determined according to the method described by Means

(17). The standard Proctor test was used.

34ir was removed from the distilled water by applying a
vacuum to the pycnometer bottle for aboubt 15 minubes.



A mechanical analysis (pipette method) was made as
described by Kilmer and Alexander (13), The sample was
treated with hydrogen peroxide for the remowal of the organ-
ic matter, washed, filtered, and dispersed using sodium
hexametaphosphate as the dispersing agent. The sand was
separated from the silt and clay by washing the dispersed
sample through a 300-mesh sieve, The varicus sand fractions
were obtained by sieving; 20 and E'micron fractions were
obtained by pipetting,

Organic matter content of the soil sampls was measured
indirectly by the "wet combustion process" (8) of organiec
carbon oxidation, ' -

Infiltration rates wers studied on continuous cobbon,
virgin soil, barley in alfalfa rotation, and cotton in
alfalfa rotation plots. The studies were conducted in the
field., Metal cylinders were driven into the soll to g depth
of about six inches, A container with the same dimaeter as
the cylinder with a small rubber hose for regulating the
flow of water from the container to the cylinder was placed
above the cylinder., Depth measurements of the water in the
container and the cylinder were subtracted from ths initial
messurements to give the infiltration rate in inches per
unit of time, The third hour measurements have been

suggested as being the most accurate,

Lpsrsonal suggestions on infiltration rates and eduip-
ment supplied by Mr, Edd Roberts, Extension Soill Conservae
tionalist, Extension Division, Oklashoma Agricultural and
Mechanical College.



| o

0O

Temperatures were recorded on continuous cotton, virgin
soil, barley in rotation, and cotton in rotation plots by
meang of a Dickson Minicorder., This is an automatic clock-
like apparatus that records the temperature on a chart which
is marked off in degrees, hours, and days and is attached to
an eight-day clock that cuases the chart tc make one com=-
plete circle each week, Figure 1. Temperature readings were
taken at two and six inch depths, The minicorders wers all
placed in a constant temperature room and calibrated fte coin-

cide with a thermometer before being transferred to ths

field,.

Figure l-=The Dicksen Minicorde:



RESULTS AND DISCUSSION

Soil compaction is not as easily recognized as some of
the other properties of soil since it is generally located
below the surface of the soil., It can usually be detected
with the help of s spade or soilvtube, Moigture content
varies greatly from time to time, and soils that are
extremely wet or dry make identification diffi@nlwowlCertain
symptoms can help in debecting @ompaétion pang., Cloddy,
lumpy s¢il with extremely fine, almost inwvisible péres within
the lump are good signs. Layers can sometimes be vbserved,

These symptoms ars good indiecabors of soll @@ﬁpa@ti@ng
however, bulk density is probably the mogt reliable method
of detecting them. Bulk density ls the weight of a known
volume of soil (including pors spacse) compared to the weight
of an"equal volume of water, Bulk density will range from
approximately 1.C for a lonegb@ultivatedrﬁmrfa@e soll to as
high as 2.1 for a tight supswil‘or compaction pan, A normal
soilAﬁrop@riy worked will be loose and mellow at the surfa@e
with a progressive increase iﬁ bulk density with depth.
Virginigoilrprofiles also -show this trend as illustrated in
Table I, | o - -
Data in Appendix Table 1 give the results of laboratory

analyses on the soil studied,

20
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TABLE I

BULK DENSITY FOR A CONTINUOUSLY CROPPED AND
— _ - A VIRGIN NORGE LOAM

= 'fﬁ;ﬁfﬁjﬁjffﬁ:w3ﬁggffwaiBulk;x@ns&tvéwuazvajjyggg
Sample Depth (in@hes) Virgin Soil Contlnuously Cropped
25 147 1.56 o
5-8 1.51 | 1.63
Bo11 1.5l 1.58
11-1L

1.56 ‘ 1.58

“Average of 16 samples in contimucusly cropped plots and
five samples in the virgin soil. s

Bulk Densityv Measuremenhs

 Bulk density measurements for a virgin soil and a con-
tinuously cropped soil are.given in Tablse 1 and graphically
in Figure 3, ”

Analyseé of variance of bulk densities betwsen cropping .
systems are given in Table II. This shows only the 5 t@ 8
inch soil depth to’ be gignificantly different between crope
ping syatems, although the 2 to 5 inch depbth was closs to
the;prergent level for signifi@ammeo In the «u* tinuously
cropped sgiis” the 5 to 8 inech layer had higher bulk deng$—
ties then elther the layer above or below. Since the 5 té 8
inch layer was hiwhéP in bulk density than thé‘iayef'f'
1be1ﬂmg this seems to polnt out a compaction zone or Tayer at
thig.depth. ,ThiS @ompa@t layer could also be detected with

a spade or probe, and upon digging into the soil a layer
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could be cbserved at the depth where the scil had been

turned by the plow, Figure 2,

Figure 2-~Ccmpact zone at plow dspth

Fa

1.65.
. £
1.61. %
1057: Dy)»ﬂ/ e . ______ﬁ
1.53. £ IR
1.&9: />£ﬁ§ofgk'
555 %

2-5 5-8 8-11 11-1
Depth (inches)

Figure 3--Bulk density compariscns for continuously cropped
and virgin Norge Loam
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TABLE IT

ANATLYSES OF VARIANCE OF BULK DENSITIES
BETWEEN CROPPING SYSTEMS

v Anajvbls o varlance for<§ to D inch depth ’

Saurce of yariation _d.f, Sésov M,§n

Total 7 8 . 0LhO .0055
Cropping systems 1 oLl SOLlthy
Error T .0296 .00L2

Anslysis of yariance ior b Lo O inch dvpth
Source bi vardation o dl.f, : SeSs Mot
TbﬁéiﬁrﬂJL"'Ei-"“"“ . ;oggu , "‘éooglly
Cropping systems 1 L0261l 026 %%
Error 7 0070 »0010

"Tgignificant at the 1 percent level

Ana¢V&L5 OF Tarionce 1or 8 60 1L aneh doepth

Suu? 6 OF VArLatEOQ dolo S_Sa ‘ M S

Total 8 ,0105 ,0013
Cropping sysatems 1 . 0030 . 0030
Error 7 0075 ,0010

Anaiysis OF veriance for i1 Eo 1lU ineh dephh

Sour@e oF VAriabLion ol o § LR M. g,

Total 8 » 0063 . 0007
Cropping sysbems 1 »0001 . 0001
Error 7 0062 .0008
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Effsct of Cropping Systems on Organic Msbher

Lt e

Along with water, timber, and minerals, organic matter
is a2 natural resource that has besn expleited by carsless
farming practices,

The prevalent cropping systems have rsduced the organie
matter level of Oklghoma solls considerably. 8ince Oklahoma
was opensd E@ cultivation, approximaetely (averags of 20,000
analyses) 36 percent of ths organic mabtber has beesn lost at
the rate of one perassnt per year. The organic mattsr per-
centages determined from various depthw of the two soils are

shown in Table III,

'

,
TABLE TIT
EFFECT OF CONTINUOUS COTTON CROPPING OF A NORGE
LOAM ON ORGANIC MATTER CONTENT
B e Ln B Loiona fropDing
(inches) O,M,%* ’ O.M.%%
2.8 1.81 | 1,01
5-8 1.6z 1,15
8-11 1,51 1.35
11-1h 1.51 1.3l

whe
-

"Average of 16 samples taken from continucusly cropped 3011%
and five samples btaken from the virgin soil

Continuous eropping with cobbton has reduced the organie

5

tter level Lli.2 percent in the topsocil as compsred to the

o

{5

virgin soll; however, the organic matter sesms to approach
T

inched,

E—lc

an equilibrium with the virgin scil st aboub 12
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The virgin Soil shows a gradudl.decrease-in’organicimatber.-
with depth. This is illustrated by Figure .

1

1.9.
1.8,
1.7, NV

1.6, | U se,
1.5, |
1. f

1.3. | 99>)§§//
1e2e 0 '
1.1, | \»fguf’/g

1.0, _CodT

2~5 58 8=11 1lel)y
- -.-.801l depth (inches). . . ... ... ... . .

Figure l=-Comparison of organic matter levels for a contin-~
vously cropped and a virgin Norge Loam

The analysls of variance of organic matter levels
between treatments, Table IV, shows the 2 to 5 inch and the
5 to 8 inch soil depths to be significantly different

between the two cropping systems,



TABLE IV
ANALYSES OF VARTANCE OF ORGANIC

BETWEEN CROPPING SYSTEMS

Analysis . of . varisnce 1or o o

MATTER LEVELS

depﬁa,

“ineh

26

defs

A L

Source_of variation
Potal 8
Croppimg 8FSTems 1
Error 1

$csn
.8156 .1019

ST

sS4 &P
G5

sipnificant at the 1 percent level

-8

s s—Cr T

- Analysis ot veriance for b5 Lo
Source of variation Ooefs . :

inch . depth .
SQSQ‘:'p.-,v.

Total | 8
1
T

Cropping systems

Error

.3890
. 2941
. 0949

*¥gignificant at the 1 percent level

Ansiyvsis of varisnce for 8 to

11 inch depth

Source of wvaristion Aol

g3,

e

Totgl ' 8

Cropping systems 1
Error 1

.0938
0221

20311

rwsn

Anaiysis of variance for 1l ©o

Th inen deptn

Soup@e of variation d.t.

5.5, T

8
1
7

- 1200
.0l50
.0750

,0150
.0450
« 0107




Effects of Soil Particle Size Distributicn
on Soil Compsch:

D

Compasted layers are generally thought 5o be most liksly
to develop on medium texbured soils; however, they have bsen
found to exist, alsvo, on fine and coarsse textured soils,

Buil (8)

T
(5

tates that they have been found to exist on all
sbils, tight, hard, or gandy, irrespective of the slope in
the wheat belt of Western Oklahoma, An attempt was made in
this study teo determine If there was any accumulation of
given size particle in the zone of compaction. Averages of
the percent of sand, silt, and elay determinations from coi~

tinuous eropped and virgin soils are given in Table V,

i3]
-
<

TABLE ¥V

PARTICLE SIZE DISTRIBUTION OF A CONTINUOUSLY
CROPPED AND A VIRGIN NORGE LOAM

. 2 o O SRR
Depth {(inch gMS

Virgin Soij

11l=1l 6,18 35602 20,80
3
Continuously Cropped Soil

2u5 55,71 30.63 13,66
-

See ‘ _ 50902 35,56 e lily
) ' h5.91 35,51 18,57

Lilell Ik o 1i8 5 81 l9.?l

¥Aversge of 16 samples_in contimuously @ropped'anc five '
samples in virgin soils



In general, there was & small increase in psrsentags of
clav with depth and a decreaze Iin percentage of zand as
ghown by the analysis of variance, Tgbls VI, The variabil.

ity In particle size distribution bebtween cropping sysbtems

was not significent for any of the goll separates. The silt
rarticles were not significantly different either with crope

Ping systems or depth.

Pormation of Crusts

Some work by Duley (6) has shown that the compact layer

formed st the surface of the soll by the action of raindrops

may net only be of a grsaber vwolums welght bthan the undere
J J & . ‘
lying soil, bubt in many cases will conbain a higher perzeni-

~

ags of coarse material and lesgs organie matber. He acsounts

the finer Iinorganic material

&, B La

this to the fact that soms of

and lighter organic matbter are brought Into suspsnsion in
the runoff water meving over the surface and are carried

down the slope leaving more of the coarse and heavier materi-
2l behind,
Resulbs from mechanicsl analyses of a crust formed on

Pl

the surfsce of the soll studied are glven in Tabls Vll, The

]

particle slze distribution shows a larger pwvmemtaga @f sil%
and clay in the surfade eriust thean in an sres immediabsly
below this erust. Bulk densities were higher in the surfacs
crust than bslow, and the pores wers notlceably smeller,.

Since this soil is falrly level, and the rainsg previous %o



the formation of the crust were of such a nabure that very

e

ttle wabter was lost by run-~off, the lighter organic mabtter

)ua
]
EC

and the finer materials In suspension wsre left on the
surface, The beating and bplashing ef'fect of the reindrops
has fitted the smaller particles around the largsr ones,
thus reducing the largs pores.

Infiltration Studles

Infiltration rates ars sometimes used ss a measurs of
soilhéqmpg@ﬁian;_howeverg the data from Table VIII show a
great varistion in the intake rate of water bywﬁﬁé soil,
The third hovr rate was selected as being the most acourabe

because 1t was assumed that all c¢racks, worm holesg, and root

3

o

charmnels were filled by this time. By using the third how

-

readings, the goil in the alfalfs-sotbon robtation had the
lowest infilﬁration rate with 0.29 inches psyr hour, The

continuously cotton cropped soil followsd closely with 0,3
inches per hour, The virgin scil had a vate ¢f 0,70 inches

per hour, and ths scil in the alfalfa-barley robtetlon had

%he highest rate of 3.25 inches psr hour, an incersass of
> L b
over 78 persent over %that of the vivg?n soil,

Evidence that machinery doss reducs the infiltration
rate by being rolled over the soll was noted when the Infil-
tration appearatus was set up over a track left by the binder
when the plots were harvested, Two trisls gave an averagse of
[1,00 inches per hour infiltration as compare ed to 1, 75 inches

e Y

per hour in the track, a redustion of sbout 56 percent.



TABLE VI

ANALYSES OF VARIANCE OF THE PARTICLE SIZE DISTRIBUTION
FOR THE GBOPPED‘AND VIRGIN NORGE LQAM

- S AbalySis of varisnoe ror bhe sand rra R
Source of vardabion —— d.f, .5, MeS,
Total 35 1032, 7744 29.“078

Cropping syabems

2 v
1 3555

Depths 3 502,6886 167 5698*%
Error 31 529,7303 17.0880
%%significént aﬁ thélilpgfgéhﬁlleV@l """

Analygis of
Sourece of variation.
Total

Cropping sysbems

o

gignificant at bhe

Depths 55,3961 184654
Error 31 358,6895 11.5770

Enalyais ST varianos Tor the olay Trachio o
sourcse of V¢z1§biom dele. .Soﬁo ------ Tole
T@Eai | BE‘v uOé 5 5 ‘ix 6TQ5"
Cropping systems 1 8,701 8. 701h
Depths 3 270,2216 90, 07 3EHF
Error 31 127 .6135 l1,116%
B s e ot ok 2Tm T v o

1 percent level
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TABLE VII

SOME PHYEICAL AND CHEMICAL SOIL PROPERTIES IN AND
BELOW THE CRUST FORMATION ON A NORGE LOAM

‘“ﬁﬁﬁfﬁ?““

% Sand % Silt % Clay % Q;MJ Densltv

Crust WOl 43,51 125 1.1 1,59%
Below crust 116,95 41,91 11,08 .56 1,39%

T L A

4

“Bulk density mess urememtu WEr S mbba‘n@d b3 uh@ Lot par £Tin
method,

From the appearanse of the tracks lsft by Tthe bindsr, ths

soll was too webt; therefovre, a grsater redustion in water

took plase than would normally have occourred,

B

<t
&
=
4]

ink

Q

[

In setting up and remcving ths oylinders used in the
infiltration sbudiss, & densa, compact layer was observed at
the depth of ecultivation. This 1ayer wag difficult to penge
trate with a spads while the immediate srea oscuplsd by the
row wes much meore penetrable. The pressing sebion dus to
the sweeps used in cultivation h@d not oseurrsd directly In
the rows therefore, they resulted in less compactlion., It
has been suggested that the molsturs conbent of ths soll sen
determine the degree of maximum compaction; therefors,
proper uJMICg of cultivation may be e@aentlal In maintaining

1

desirable tilth in soils.



TABLE VIII
INFILTRATION STUDIES ON CROPPING SY“mEMS

TN flEration TA%E . Ling
lat hr, 2nd hr,

E‘,‘ﬂ

Location 1900 | | 0,25

1,00 10.37 0.62

Ny

A

O ° ?:5 O 037 O 0,2,5.”«;“ 5
Average ' 0,92 Co33 Y

ist hr, 2nd he, Spd by

Leeation 1 2,00 .87 0.75
2 3.00 0.5

s
<]
(0]

3
&
4je}
[0}
c\, 1AV)
Seadfimsy
&) {e]
‘o
o
\;3

2,25 ‘
Sl

Barley in r@uat @m
with alfalfa plot

1st hr, 20d_br, ard .

F o)
F\“
=
Y R
.-ﬁ .
AT

Lecation 1 ' hoSO M

>
f
-3
o~
R4
]
2
Ui
<O
s=,
2
3
i

- e 3050 2, 25
Average , IS - ’9 N VY-

Cotton in rotation
with alfalfa

Location 1 1,12 0,25

2 0.87 Q.62
Average . 100hﬂ.,,ﬁ,,ﬂv.9037,.u‘.,..

8

2 | 1.12 0,25 0,37
O
O

"Low infilte tlun ©P locabtion 2 may be bscause of the trask
of the bindsr,

Jeie



Optimum Moisture Content for Maximum Compacbion

The optimum moisture content for maximum compaction for
the rotation practices are shown in Figure (V)o

Maximum compaction cesurred when the mo s+u%@ content

-2

th the .

{-.5
i
[~

was between 12 and 15 percent for the soil stud i'd W
exceptlon of continuous cropping which had‘ab@uﬁ 9 percent
modsture at maximum compaction, Meximum bulk densities
obtained with the same compactivse effort were as follows:
1.81 for the virgin soily 1.87 for barley plots; 1,88 for
cotton in rotation plots; and 1,97 for continuously cropped
plots, Since continuvously cropped sclls showsd the highest
bulk demuioy with the same compactive effort, and it
ccourred at & lowsr molsbure conbtent, it tends to point oub

that this @311 may regquire mors careful timing of ths

tillage practices,

Temporature Studiss

" The daily fluctuastions of soil bempsraturs for two and

P

siz inch depths are given in Pigurs 6, Temperabturss in ths

surface btwo inches were much higher than eb sixm Iy

the varistion between maximum and minimum btemperabures was
much greater In the twe inch depth; however, the differsnce
between cropping systems was much grsater in the six inch
depth.

The virgin soll gave the lowest maximum temperabture

readings and showed less variation betwesn maximuwm and



5

minimum Semperatures than sny of the cropping systems. The
minimum temperatures were similar fer all cropping systems
in the two ineh depth. The virgin soill gave the lowest
minimum and maximum températures in the six inch despth
throughout the experiment,

The lower maximum temperabure readings in the virgin
s0il were belisved to be becauss of an organic mulch which

was present on the surface,
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SUMMARY AND CONCLUSIONS

An experiment was conducted on the Oklshoma Agricule
tural and Mechanical Collegs Agronomy Farm nsar Perkins,

The study was om the effect of different cropping sysbems

o,,

and tillage practices on the ability of 1 o form o

oy e 597
sysbtoms and

compacted layer. The effect
cultural practices on seversl physical conditions of the
soll were studied,

A E

1, Bulk density measurementez showsd higher Cigures for

the 5 to 8 inech layer, indicsting the existence of

&-—::
ﬁl}
95

a compacted laysr et this dep

in bulk densiby

@

2o A gradual incrseas

both ths virgin and econtinvously ercpped Norgs Losm

wag determined.

ol

3s Organic matter debterminations showed & redustion of

off the sonbinuousls

cropped goil. Amalysis of wvariance ah cwe& the 2 to
5 and the 5 to 8 inmch depths Yo be significant

different in

piﬂg y\) U"Cv D o

bo Thwpm was no significant part

size distribution dus to the ercopping systems.
Silt was not significantly echengsd either with

depth or eropping sysbtems, while ths percentags of

i



5e

sand decreased glightly and clay increassed slightly
with depth,
The particle size distributicon of o so0il crust
showed a higher percentage of clay and silt in bthe
surface of the crust than dirsctly below it. The

w3

to the formablon of

intensity of the rainsg prsvim
the srusts and to the level condition of the fielid

has resulted in Little i1f sny water lost as run-cffl,

7

and the smaller 8ilt and elay particles

oy

deposited on the swurfac ead of bsing carrisd
away by the run-off waber,
A mixture of sand, £ilt, and clay ssems to be

N

present in aboub the wrighh

7

smallsr parvi the poras

larger cones when the are worked sboubt and
racked by the sebtion of the reindrops

sompacted leyers in a Norge Loam when

9 Q £ o o Sos g o e B epnde ATl g <0 e o &
Infiltration studies seem to point out ths zileeh

of intensive culbural practlces oa the abiliby

ey 23,9 ey S0 S P @y
ITnfiltration ratsa

the soil to take in -

o

Barley in robation with alfalfa plots gave the

highest infiltraetion rate, The faet %hat this wag
above ths rate for a virgin soll was abttributed to
the loose and mellow conditien of the surface soll.

Although the barley plots wers plowed and sseded
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before either the continuous cropping or cotton in
rotablon plots, it was in a much better physical
condition, This was beliswved to be because of
fewer pagsesiover the goil with heavy machinery and
to the effect of the fibrous root system of the
barley plants,

Compaction testa revealed that the @Ontinuqu31y 
eropped Norge loam soll could not only be compacted
to a greater degree, but also could be compacted at
a much lower moisture conbent. This seems to point
out the danger of working thig goil when the mols~
ture content is near the optimum for plowing.

The walue of an organic muleh in reducing the
surface temperature of the goil was shown In the
virgin soil; however, the 5hading effect of the
cobton at labter growth stages hes gboubt balanced
out this effect.

Periods of desiscabiong along with the opbtimum
propertion of sand, s8ilt, and clay when ecultivated,

tend bo produce compacted layers in the Norge loam,
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APPENDIX TABLE 1

LABORATORY ANALYSIS COF NCORGE LOAM

R Size and Diamster of Particles ther Classes
Sampla o Bulk (in mm, ) (in wm.)
' Dapth ' -
No. bensity | Carbon Very
Coarse | Medium| Fine | Fine | Sil%h Clay
Sand Sand Sand | Sand . 0.02- |Total
08~ 0,25~ 1 0cl- | 0,05~ | <0,002| 0.002 |S8and
i=0.51 0,25 Deld 0,05 | 0,002
Inches Pet. gt Pet, Pote. Pot. Pat, Pct. Pct. Pot.

S1/2 1110A

2.5 1042 2,73 | 10,00 19.61 | 32.41 | 13.85| 8.83 |53.74

48 1.8 21.00
31 G 1.5% 1eb 2,17 | 10.02 | 20,60 |19.,70 | 35.10 12.42 977 | 52.48
18 811 1.53 Lod, 2,01 8,91 | 22.04 [13.45 | 35.75 17.84 1 11.35 46,41
32 11-14 157 | 1.4 2643 8,86 16,86 116,05 | 34,50 1.31 | 30.77 |44e19
Ni/2 1110A
9 2ot 1.53 1.8 219 5,78 20.99 |317.99 | 34.87 1414 | 10.85 50,96
24 5 1e54 | 1e5 2,24 | 9.26 18,62 |17.35 | 35,73 16.80 9,78 Fed7
28 8- 1.56 1.5 2020 Gl 18,09 16,48 | 35.28 18,84 | 1l.12 |45.88
43 11 L.56 1e5 211 8.58 17.60 [16.74 | 35,17 19,78 | 11.05 |45.05
8i/2 11088
28 28 ; Qedl. 19,93 118,32 | 38,31 11=83 5,53 |49.66
9 58 b 9,95 20,58 |17.90 | 29,36 19,86 7o356 | 50,78
48 811 Leb Qo7 19.67 (17,33 | 31.34 ¢9043 o2t |49.23
33 1i=0d ied QL5 19,60 116,65 | 2108 | 21,09 | 10.05 |47.83




APPENDIX TABLE 1 (conb,)

Size Clasgs ther Classes
(in mm,)
Sample Bulk | Organic
Depth
No. Dengity | Carbon Very
Goarse |Medium | Fine |Fine |Silt Clay
Sand, Sand Sand | Sand, 0,02~ | Tobal
05~ 0,25~ | Ol | 0,08= [«D.002 | 0,002 | Sand
1=0.5 0.2% 0.1 0.05 10.002

Inches Pat., Pet, Pet, Pet, Pet, ot Pet. Pet. Pet,

Ni/2 1108B

317 -5 108 245 |10.85 | 20,68 |19.43 |31.88 | 13,67 | 7.28 | 54445
35 5-8 Lo4, 1.8 2.22 | 9.88 15,60 | 22.95 30,33 | 19.01 7.09 | 50,66
39 8“’1-}- 1055 j.eé 291;:1 908»4,1: 2@003 1:703"7 Bot—?/;' 19059 ;'105 ’5—9067
43 11-14 156 16 2034 9.28 19.17 | 17.26 | 30,95 20,99 | 15,69 | 48,06
Ni/2 11108
R4 25 1o 2,31 10,18 | 21,15 |19.76 33,90 | 12,70 | 9424 | 53.40
32 58 1.4 2.33 110,05 20.27 (18,62 |32.72 |16.,01 |[10.70 | 51.27
18 8’=’1'L %2 -:Lc 5 .20 06 9 © C‘i i ¢ 7!@ 170 3? 310 :‘O 210 5 85 96 Zp'?, 18
14 Limd 157 | 55 2,00 | 8.82 | 18,71 |17.05 |33.37 | 20.85 | 9.93 | 45.78

6%



APPENDIX TABLE 1 (cont.)

Gontinuous Cobbons

Sizs Classe snd Diamster of Particles Other Classes
Sample Bulk Organic (in mm,) (in mm.)
gpth
No. Density | Gazrbon o Very
' Coarse g Fine | Fine | 8ii% | Clay
Sand, Sand | Sand, 0,02 | Tobal
0,258~ Ocl= | 0,05=] <0.002| 0,002 | Sand
1-0.5 0.1 0.05 | 8.002
Inches Pah, Pote Pat. | Pot. 38| Pet., Pet, Pot.
81/2 1007B a
45 2-5 .49 | 0.8 2.85 9.08 |  33.25| 21.43| 18.16| 15.22 66,62
44 58 1eb4 Lod 2,58 | 12.0% 26,36 20.12| 29.43 944 6,02 | 61.13
35 8-11 1.31 dede 2.53 11,02 22,04 | 17.063| 23,97 12.801 10,03 | 53.23
48 1l=14 1659 led Zs49 978 21271 17:46| 32,04 16,97 10.03 | 50.99
N1/2 1007B
38 2=-5 140 0.8 2.13 [10.82 24653 20.94| 30.87 10.71 5,68 | 58,42
42 58 1,65 1.3 2,58 {10.99 22.35| 17.00 32.82 1426 8,72 | 52,92
L7 8-11 156 12 2030 9,98 20,37 16,70 31.70 18,941 10.09 | 49.36
24 ii=l4 . 157 1.2 2.16 9,93 20,43 16,26 31,98 19,121 10,10 | 48.90

S1/2 10074

33 2=5 1.62 10 2.27 |1l.62 24,.36| 20,88 | 28,78 12009 6,78 | 59.13
46 58 165 1e2 2,69 110,99 RL. 43| 36,72 | 32.81 15,66 10,12 | 51.83
34 812 163 1ol 2607 9,46 19.38) 18,72 33.41 16,94 Be4l | 49.65
37 11-14 165 lod 2039 9.63 19.63| 16.87| 30.95 20.52 7.81 | 48.53




APPENDIX TABLE 1 (cont.)

‘ ' Size Class and Diameter of Pariticles Other GClasses
Samplie Bulk Organisz| . {(in mm.) (in mm.)
Depth ' :
No. Dengity| Carbon Very
Coarse Fine | Fine | 811t Clay 0,02~ | Total
Sand Sand | Sand 0,002 | Sand
Qo5 Qol= | 0.05=1 L3002
i=0.5 0.1 0,905 | 0,002
Inches Pet, Pet, Pet. | Pete Pat, Pot, Pete Pet,
N1/2 1007A
24 =5 1.62 1.0 2.10 8,90 18,33) 18.40] 33.21 19.05 654 | 47,70
48 5.8 1.67 | 1.l 2.26 | 9.54 | 20.23| 18.06) 34,66 15.24 | 9.95 | 50,10
38 | 8=11 1.63 1.2 2.R% 8,87 18.60| 17.33| 34.60 18,77 | 10,92 | 46.63
24 11=14 1.67 162 2.18 9.03 18,651 15,73| 31,88 22,53 | 11.88 | 45.59
Crust ] D=625 159 1ok 2.17 8,7€ 15.27] 16,31 43.51 12445 | 12,53 | 44,04

Below Crust | 1-3 ie39 0.96 2.85 | 10.5% i 1.96 11,08 | 10.3% | 46,95

'6080 16070

S1/2 1009A

42 2-5 163 | 1.0 .26 | 1079 | 22.42( 19.06| 3L.73 | 13.72 | 6.04 | 54.55
48 5-8 Lebh | 1.2 2:22 | Q.44 | 20.12| 18.06| 32.28 | 17.88 2L | 49.84
34 8-1% 161 | 1led 1.96 | 8.24 | 18.70| 16.86|.3%.50 | 19.55 | 9,03 | 46.95
33 11~14 1.5 1e5 171 | 829 | 17.78| 16.97| 33,06 | 22.18 | 10.51 | 4475

Ni/2 10094

L4 2=5 1e54 1.2 2004 9.46 20421 19,951 53,53 1461 9,00 51, 8¢
’1'5'5 5“8 leég 302 1989 9 J‘ " zf»:: 56089 :3!92 8538 49:19
38 8“’11 ::Lo 59 ;Le:? Ec 05 ’% 8 { 03 35066 21@05 E Eegé 43,29 R
L5 1114 150 L2 .85 ey | 34,06 22,96 | 312.28 | 42.98 ) ey




APPENDIX TABLE 1 (cont.)

Continuous Gotton:s : '

S8ize Slass and Diamster of Particles Obher Classes
Sample Bulk Organia {in mm.) (in mm.)
Depla

No. Dengity | Carbon Very
Cearse| Medium| Fine | PFine |Silt Clay
Sand;| Sand Sand | Sand, 0,02~ | Tobal
0e5= 0:25=| 0,1~ | 0,05~ | «0.002 | 0.002 | Sand
1=0.21 0.25 0.1 0,05 |0,002
Inches Pat, Pev,| Pat. Pot. | Pot. Pat, Pet. Pat, | Peb.

81/2 10098

36 25 1.64 | 1.0 2:59 | 12.63 | 26,86 2049 § 26,521 10,89 | 7.28 | 62,59
47 5.8 1.68 1.0 2,06 0e49 19.85 | 18.62 | 37.%1 12.66 8,93 | 50.03
43 8-17% 153 303 170 9,20 20,04 | 1784 | 35.22] 215,80 | 10.81 | 48,97
26 1114 1063 Lok 2,17 8,95 18,64 | 16,71 | 36,19 17.34 | 11.35 | 46,47
Ni/2 1009B
45 2-5 155 0.9 2,856 | 12,13 2hedH | 20,83 | 29,17 10.53 5,49 | 60,30
35 5-8 1,66 1,0 2,43 | 10,82 22,10 | 19.54 | 3447 10,64 8,16 | 54,89
43 =11 1.57 1.0 2.16 9.74, 20,721 18.73 | 32.45 16,20 8,51 | 51.33
3? 1191’:& 164}‘6 102 2905 gcv'ig 20018 19013 jz-'-o’:l-:‘ 15-1#9'?2 7;69 530 85
81/2 10124
32 148 10 1677 8,82 19.78 | 20,03 | 36.03 13,58 8.21 1 50.39
14 139 1.3 1,78 7.89 16,77 | 17.66 | 37.81 18,09 | 12.3 44,630
11 1.54 18 2,02 750 16,16 | 16,73 | 35,12 22,36 | 12.65 | 42.52
39 o544 1.5 Lod% 6.59 13.74 | 15.35 | 38,81 24,05 | 13.89 | 37,14
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Continuous Cotton:

APPENDIX TABLE 1 (econt.)

Q

lass and Diameter of Particles

Other Glaszses

Sample Bulk Organie (in mm.) (in mm.)
Depth
No. ensity |Garbon Very
Carse Fine | Fine | Sii% Clay
Sand , Sand | Sand 0,02-= | Tobsl
0e25=| Ocl~ | 0.05=| <0002 | 0,002 | Sand
2=05 0,1 0,05 10,002
Inches Poh, Pct. Pet. | Pot,. Pat, Pet, Pet, | Pot.
N1/2 10124
28 Red 1.59 | 1.2 2.33 21.74| 17.49 | 34,21 | 14,38 9.11 | 5l.4l
5 5-8 1655 Lled 1.82 15.25) 17,32 | 427 16,31 | 12.48 | 40,99
12 8911 1: 55 154 1936 130 ?79 160 06 42e93 19062 1311 77 3?095
50 115125. 1055 js.cfp} 1959 13033 14..88 113o09 21010 ef—i'ré 35.81
Si/2 10128
31 2=5 157 1.3 Lol 8,65 Rl.221 1 31056 1484 | 12.74 | 53.60
Bt 1.60 1o 1,70 872 18,95 1 FAVR: 11.86 | 11.82 | 47.80
> 8-l 1.56 Ge3 2,08 8,24 16,67 1 3844 18,171 11.70 | 43.42
45 1l=14 Le55 Lod 2,58 .68 16.10| 1€ bbve 77 12454 | L17.16 | 42,99
S1/2 10128 o :
2 255 10 ED :Lel :Lc?{) 20952 2 330613 1’4023 ﬁong 5109‘5‘9
18 B 1.63 26D 2.09 18,050 1 35.1 17.381 11.00 | 47,43
40 E=11 Lebd 1.5 1,60 14421 L 39,19 22.65 9.33 | 38.1
15 1l=14 159 1.6 1.66 14.52] L 38,70 22,561 1R.52 | 38.74

,..1

&



VITA

Doyale I, Pinson
candidate for the degres of
Master of Scilence

Thesis: THE EFFECTS OF. CROPPING SYSTEMS AND CULTURAL
PRACTICES ON SOIL COMPACTION ON A NORGE LOAM

Majorz_ &o;ls

Biographical and Other Items:

Born: April 29, 1929, at Wanetts, Oklsahoma.

ol Agriciule

1

Undergraduate Study: Murrsy State School
Tureq 19L7- 19&95 Qklzhoms Agricultural and Me»haru
_L\Bf_ C' ’wl.l‘mg;\:q 1@};‘_‘9.—.&‘75“”

Gradeate Study: Oklahoma Agrisultural and
Collsge, 195)~1955,

EYPQWLeﬂﬁpﬂﬁ Born snd reared on the farmy; Unibsd
2tates Army, 1951 ”95?0 Farmed, 1957%. -
Employﬂd part-tims by Oklahomsa Ag




Ul
A

THESIS TITLE: THE EFFECTS OF CROPPING SYSTEMS AND CULTURAL

PRACTICES ON SOIL COMPACTION ON A NORGE LOAM

AUTHOR: DOYALE I, PINSON

THESIS ADVISER: DR, FENTON GRAY

The content and form have hesn checked and ap
author and thesis adviser,
assumes no res

sontent,

KR~

proved by ths

The Graduaté Sl
sponsibility for srrors elther in’

The coples are sent to the bindery 5 f
are epproved by the author and faculby advi

S @
FlE8er,

TYPIST: Elizabath J. Kerby

KERBY TYPING SERVICE

Appéndix Table byﬂIrl@na W, Sykors



