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INTRODUCTION

The objective of soil fertility studies is to gain knowledge of
goil-plant relations. One approach to this problem is the development
and improvement of chemical soil tests and the correlation of yield
response from fertilizer and the results of the loii test, The first
step towards the determination of the mutrient element requirement of
& soil is to measure the "available" forms and to calculate nutrient
element requirement in terms of the percentage yields. However the
amount of mutrient element needed to achieve a balanced fertility at
maximum yield level depends not only on the soll type but also om plant
type and variety.

Chemical tests for determining available mutrient elements im the
soil were started over a century ago, and éhere has been some progress in
the development of these tests. Nevertheless, a more precise correlatiom
with plant response is needed if methods and techniques are to be de-
veloped that are suitable for a wide range of soil typés. The usefulness
of soil testing depends upon the accuracy with which the results obtained
will remove a comstant proportionate part of a certain element from the
soil. -

The objective of this study was to study possible correlations between
chemical soil tests in the laboratory with plant yield data, with soils
from locations in the State of Oklahoma om which fertility experiments had
been conducted.l The soil types are shown in the appendix.

80 0% 1) g AN E: 3 ) 01t a £ ¥ ]

1Samplee were supplied by Mr. 0. H. Bremsing. These soils were Red
and Yellow Podzolic, Reddish Prairie, Prairie soils, or Reddish Brown soils.
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The crops studied were corn, cotton, oats, wheat, sorghum, peanuts,

barléy and alfalfa.



REVIEW OF LITERATURE

Due to lack of knowledge of both soil chemistry and plant physiology,
investigators in the nineteemth cemtury made very little progress in the
effective use of chemical analyses in soil research. Another drawback
was their preconceived idea that chemical methods should emulate "plant
feeding" and measure the abloluia nutrient #vailability. Bray (7) pointed
out these faults and set up concepts as guides for planning research to
measure fertility with chemical methods. Chemical tests and methods to
predict soil fertility have been improved since 1930,

According to Baver and Bruner (2) oné of the most difficult
phases in the duvaloplnnt of any chemical method for determining readily
soluble nutrient elements is to calibrate the extracted amounts of a
givén nutrient in terms of the quantity available to the planf. However,
some recent experimental dnt; {(2) have shown a close correlation between
exchangeable cations and plant growth; the amounts of Calcium, Magnesium,
Potassium and Manganese, readily soluble in extracting reagents were
correlated with the amounts of these catioms on the exchamge complex.

Bray (8) formulated three requiranuntu for a successful soil test.

The first requirement is that the extracting solutiom should extract the
total smount or the proportionate part of the available forms of a nutrient
from soils with variable properties. This is accomplished by first knowing
the nature of the available forms of a nutrient in a soil. The second
requirement calls for reasonable accuracy in the measurement of the amount
of the mutrient in the extract. The third requirement is to correlate the

amount extracted with plaut growth, and the response of different crops
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to that nutfient under various conditioms.

Mitscherlich and Baule 27) proposed an equation by which these three
values could be expressed. This was later confirmed by Bray (7) for ex-
changeable potassium and the absorbed and easily acid-soluble forms of
phosphorus in corn belt soils. The Mitscherlich equation in its loga-
rithmic form is:

Log (A-y) = log A-c (b + x)
where A is maximum yield, y is the yield obtained when b units of nutrient
are in the soil, smnd x is the units of the same nutrient element added as
fertilizer, while ¢ is the proportiomsality factor.

Mitscherlich (27) and his co-workers, believed that the comstant c
varies with the kind of plant, element studied, and fertilizer pattern as
well as planting rate. Bray (1),  therefore, modified the original equa-
tion as follows: &

- Log (A-y) = log A - C.b - cx
where C and ¢ are the efficiency factors of the soil-borne element and the
added fertilizer element, respectively. The equation is generally used
to calculate the yield of dry matter.

Balbe and Bray.(l) pointed out that most of thg\dt§cppé§ﬁﬁﬁctfwerq-dne.
to certain experimemtal circumstances. In experiments @cli;nud for cali-
bratiom of soil tests, a group of sﬁill are selected which range from low
to high in the element being studied. The crop is grown, and the growth,
yield and element uptake measures are takem. Different chemical methods
are used and & study is made to determine which method will best predict
response. The most common procedure to accomplish calibration of the
soil test ig to correlate soil test values with the percentage yield of
plant material or total uptake of the nutrient element from treated and

untreated plots. The A values which were developed by Fried and Deam (12)



have been used to correlate goil t@st>va1u@$, They é@nducted many experi-
memtsﬁand found that. a plant h@vimg two sources of a nutrient element will
absorb fi@m each of the sources in different propertiom to the total amount
availableo‘ The guantity @f available nutrient im the soil éan, therefore,

be determimed by application of & simple equation as shown below:

A= B(l-y)

y

wh@r@ A is th@ amount eof nutrient avaii@ble from the soilng is the amount
of nutriemt el@m@mt‘in the fertilizer and y is thé proportion of the
nutrient in the plant derived from the fertilizer.

Correlation sf mutrieﬁt uptake versus yield curves shows promise in
estimating the amount of a fertilizer eleﬁent available to the plant from
the soil and hence may be used to standardize soil tests. This method was

‘used by Fried‘@ndegén'(LﬁnfbxuphggthEW@.@nd.ﬁh@.me@@urementsf@bt&imed from
field studies were approximately the Same'és the A values obtained in
greemh@usé‘gtudies,

A recent soil test report (37) has shown that better c@rrel@ti&ms
between soil tests amd yield percentages couid be -obtained under greem-
house conditions than from field studies. In the‘greemhomge:@uch factors
as rainfall, and tempef@ture can be controlled and most variables other
than seoil fertility can be eliminated. O@rrei@ti@h statistics (3%) have
been used to presemt the fesuits of the relationmship betweém pere@mﬁége
yields, A values and soil test values. If theuc@rrelati@m coefficient is
an index for expressing the degree of linear rélati@nship b@twe@ﬁ two
var%ableg then the_sc@ttér diagram: for & number of samples consists of a

.eluster. of poimnts which is roughly elliptical in shape, The values of
the c@r¢elati@mvc@ef£icieﬁt between +1 and -1 whereby +l indicates on the

average that increase in ome variable. is accompanied by am increase in



the other amd -1 indicates that am increase of one variable is accompa-
nied by a decrease of the other, are convemient techniques to use for an
evaluation of soil test procedures. .

The correlation coefficiemt for soil tests is expected to have a
positive value. However, it is possible to have statistical significance
and still have & method of little value im predicting the nutrient status
of the soiiz In many instances, the relation between response and soil
test value is a curvilinear rather than a linear functiom. Statistically
significant values of r im éorr‘lation of a soil test may be misleading
im evaluating the merits of such a procedure.

Although it is quite gimple to make am inventory of the total plant-
nutrient resources of a loii by meamne of éhunical analyses, it is a known
fact that a close relatiomship betweem the total quantities of th; soil-
borme nutrient element and the supply available to plants does n:ty:i:lt.
Consequently, the amount of various mutrient elements removed from the
soil ﬁy water, by plants o by some extracting solutiom is mot necessarily
an infallible index of the total amount of a certain element present.

The quantity of differemt elememts ordinarily added to a soil in a
fertilizer in one season is 80 small compared with the total mormal
supply im the soil that & chemical samalysis for total comstituents would
ordinarily feil to detect the nutrient sdded.

A high degree of correlation was found batween exchangeable potassium
snd crop response data obtained from field experimemts accordimg to Bray
(5). He found thet the exchangeable potessium values were closely equiva-
lent to the Neubsuer values (25), therefore, mo significant release of
po;asginu from other forme in the soil was noted during the growing season,
Other reports (37) indicate that the correlatiom coefficiente of soil test

resulte for potessium determined by smmomium scetste leaching were higher



than test results correlated with Neubsuer values. In all tests it was
found that a higher correlation was obtained when the ammonium ion was
used to replace potassium than im tests which employed other cationms.

Selomon and Smith (35) found that potassium extractiom by Amberlite
IR-120% method of Peech and English (30) and extraction by ammonium
acetate, removed more potassium than other methods studied. These two
methods also gave a better correlation betweem soil test potassium and
hay yields than the other methods which extracted less potassium. Lawton gg_gl.
(21) could not correlate yield of sugar beets and peppermint with rapid '
goil tests due to the nature of the plant, climatic conditiome, and
response of the crops to different fertilizer ratios as well as experi-
mental variatioms. Harper (17) listed the following six conditioms that
affect response of plants to potassium fertilization; soil type, rate of
plant growth,.relation between successive crops, average rainfall, prob-
able yield and n;thod of fertilizationm. .

Correlation of soil test values for phosphorus and plant growth
response was reported by an imvestigator im Scotland (40) who found that
the Truog method (39) was best for soils derived from slate and basic
igneous rocks, acetic acid was best for soils derived from gramitic rocks
and smmonium fluoride plus hydrochloric acid was best for soils derived
from old aandstomea; Pratt (31) and other workers im Ohic found that the
gvailability of phosphorus was different amomg soils with differemt pH
values and that some soil series had larger amounts of phosphorus im their
lower horizoms tham in the top soil.

Spurway and Lawton (38) stated that reversion of phosphorus applied

2Stmngly-acidic cation exchange resin manufactured by the Rohm and
Haar Company of Philadelphia, Penmsylwvania.



in éartilizar varied im nasﬁitnda between soils.They concluded that the
"fixation cepicity" must b; satisfied before & considerable amount of
phoaph&ruc can be detected in soil extracts. The results obtained by
Long and Seatz (23) showed that corm respomse to phosphorus fertiliza-
tion gave the poorest correlatiom with the soil test, while fertiliza-
tion of pcrngmaﬁi pasture resulted in the best correlation. They con-
cluded that the poor correlation between fertilizer response as messured
by corm growth and the soil tests was due to lack of responsiveness of
corn to fertilizer phosphorus on thg—noil type studied, regardless of
goil phosphorus levels. Some inveaﬁigatorl (14), (20), have shown that
available phosphorue iz influemced by soil pH, type of soil phosphorus
compound, snd type and quantity of clay mimerals im soil. It cam be
implied that me ome extraction solution can be expected to give perfect
correlations of phosphorus fertilizer response anmd phosphorus lvqil-
ability under all comditioms. It is clear that in order to obtain satis-
factory correlations, the factors that contribute significamtly to varia-
tion inm yield due to soil phosphorus must be expressed through the soil test.
Bishop &nd Barber (3) found heterogeneous soils with the respect to types
of z0il phosphate compounds do mot give results with high correlation
coefficients between plamt respomse and phosphate fertilizer regardless
of the extractimg solution used.

Miller and Axley (26) proposed s method employing sulphuric acid and
smmonium fluoride as am extractamt because it showed the best correlation
of several methods studied with crop respomse. The advantages of ssmonium
fluoride were believed to be due to its ability to remove sorbed phospho-
rus, its ability to decrease the solubility of rock phosphate imn the
presence of am acid extractant, and ite reductiom of phosphorus fixatiom

by liydrous oxides in sn acid extract.



Richer and White (33) comcluded that significant correlations of
"available” ph@@éh@rus with crop yields are not possible. They analyzed
soil fr@m plots fertilized with sup@rphésph&te, rock phosphate, basic
slag éﬁd.bome meal. Thgy found - that pléts receiving déuble or.tripléf
emounts of super phosphate showed only emall increasses in "available"
phosphorus extracted by soil test methods.

. Nitrogen deficiency probably limits plant growth more than any
other element.  Black (4) poimts out that the plow layer of most culti-
vated soils conmtains betweem .04 and ;2@ percent nitrogen, and éhé amounté
present in the g@il?iit@rmined 5§ clﬁm@te, vegetation, topography, and
soil paremt material,

Pack and Gomez (29) attempted to correlate the results of plant
analyses and soil nitrogem-c@mtemto They found that the concentratiom
of nitrogen im cotton was significantly correlated with either soil
organic matter or total soil mitrogen. R@@ulmm of work by Mungon @nd

Stanford (28) showed that the correlation between crop yield and the total

‘soil nitrogen was poor.



METHODS AND MATERIALS

This study is an attempt to correlate soil chemical analyses with
fertilizer response obtained in several field fertility experiments. Many
soil types from different parts of Oklahoms and the response of corm,
whut. and oats to fertilizer were studied. Soil samples from 0 to 6" deep
were collected from soil types listed in the App&ndix. The fertilizer
response on some of the soils studied has been réported by Brensing and
Lynd (9).'

All soil samples were crushed and sieved through a 20-mesh sieve and
stored for amalysis. The cation exchanmge capacity and axchqng; cations
were determined accordimg to the methods of Metson (24) and Jackson (19).
The amount of magmesium, potassium, calcium, and sodium were determined
on the meutral mormal ammonium acetate extract with the Beckman Flame
Spectrophotometer with photomultiplier. The pH of the soil studied was
determined with a glass cle(ctro'dc in three different ways as described
hfal.ow: (8) Soil-water ratio 1:2 by placimg 5 grams of soil Iin a 50 ml.
besker and addimg 10 ml. of distilled whter; (b)) Soil-water paste by
placing 5 grams of soil im & 50 ml. besker and adding lufﬂciaﬁt distilled
water to make & thin paste, and allowing the paste to stand for 10 -in-ur.u,
and (c) Soil.salt sslutiom 1:2, by placimg 5 grame of soil in a 50 ml. beaker
with 10 ml, 0.IN KCL, amnd allowing to stand for tem minutes bafore
meaguring the pH. o

The available phosphorus was determined by thtrea methods: (a) 0.1 N

acatic acid, suggested by Harper (15}, (») 0.1 N hydrochloric acid plus

10
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.03 N ammonium fluoride, Bray (6), (c) .02 N H28049 "County Agents
Method,"?. The data obtained were treated by correlation statis-

tics according to methods outlined by Ezekiel amrd Fox (11).

3Method develeoped by W. Garman and H, J. Harper, Agronomy Department,
Oklahoma State University. 1948 '
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'RESULTS AND DISCUSSION

The date obtained in tﬁ;m study are shown in Tebles I snd:II snd
Figures 1 through IX. The results of the soil teaém\VGre correlated by
regression analyeie qgminst grain. yield of corn, oats ﬁndfwheat. For
corn a significant correlation yua-bbt@imed between soiifphbsphorﬁa and
yield, In an attempt to evaluate eoil-teQ&émafhud@f thré@wmaéﬁbdn were
used or cach soil sample. The Bray #2 method or 0°i Hxhydrochlbri£€&¢id
pius @°03N ammonium flucride and 0.1N acetic acid were @ignific@ﬁﬁiy
§©r:@1@¢ed with yleld of corn as ;hmﬁn in Table I and Figures I and II.
it is u@imp@r;amt thet a particular goilitemt procedure fails to me#sure
all of the phosphorus er other mlem@nts in a seil, but th&t the method
‘@h@ul@ m@@guta a proportionate part of the ph@aph@rum that may b@ ax-
pee@gﬂ to beacome available to a& plmncaduring the growing sesson. Rubine
and Deam {34) found & wide range of phosphorus valueq‘by using different
extr&cé@éﬁs f@r s0il phosphorus. lThe values ab&ained by any particular

~method should not be used as indices of the particular soil to supply the
elem&mﬁf

All thr@@lsoil test meth@d@ gave aigmific@mt cwrrelmti@m coefficients
b@tweem corn yi@l@ and s@il ph@gph@rus where forty p@umds @f fertilizer
-phosphorus wore used, For corn on b@th the fertilized and mmfertilized soil,
the 0.1N ‘acetic acid mgth@d gave the highest correlation g@effieiemt with
the Br@j test next and'th@ sulfuric acid method in third place. 1§_may be
of interest to mote that Miller sud Axley (g?)_ﬁf@p@@eé a method employing

0.02N sulfuric acid and .0.03W dmﬁ@mi@m.fluori@e for soil phosphorus.
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This method gave the highest correlation coefficient of all methods used

in their studies and may combine the better features of tﬁe dilute sulfuric
acid amd Bray methods reported here.

ﬂ Correlation coefficient ébtaiﬁed between phosphorus and wheat yields
are reported in Table‘Iﬁamd fiéures 1II and IV. The Bray method gave
gignificant correlation coeféicients for both fertilized and unfertilized
wheat while the dilute sulfﬁyic agid and agcetic  acid methods gave highly
significant cerrelationsvom'unfettilizedzapils and no significance -on’ the
fertilized soils, Miller and Axley (26) method for soil phosphorus gave
low correlation coefficients between soil phosphorus and wheag yield
particularly on soils high in acid soluble phosphorus. Long (22) re-
ported lew c@rrelatién coefficients between soil phosphorus and ﬁheat and
cotton yields. Smith and Cook (36) reported that phosphorus extracted

by Bray method gé&e more s;gnifie@nt correlation with plant yield than
other methods studied. Miller and Axley (26) found thaﬁ wheat.,.;,gimwm,.\qn soils
that were high in acid soluble phosphorus did net respond welllto appli-
cation of additiomal ph@@pho:us, Harper (16) has reﬁorﬁed gimilar re-.
sultsav The exﬁeriments rerorted here on correlation between wheat grain
yvield and soil test phosphorus agree with the results of cther investiga-
tors im that the Bray method appears t§ be the best me;hod studied.

The omly soil test method for phosphorus to give a sigmifie&mt:correla-'
tiom betweeml@@t yield amd soil ph@@phgrus was the dilute acetic acid
extractant as shown in.Table@.I and II aﬁd Fig@reé 5 and 6. The siopé of

- the f@gt@@@i@m limes indieste a r@lati@mfbetwegn yield and seoil bhosph@rus,
but the scatter of the data did not show a significant relation. Theb |
acetic acid method, however, was significantly correlated with oat grain
yigld@lfr@m the m@n«fextilized soil. These data indicate that more care-

ful selectiom of soils, -soll samplimg, laboratory techniqﬁes and other
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sources of error might result in a significamt correlation betweem soil
phosphorus and oat grain yield. Harper (15) concluded)that climatic
conditions particularly precipitation was the chief limiting fadtor for
plant growth &urimg many seasons énd that it would be difficult to detect
the maximum amounts of available soil phosphorus required for .plant response
to fertilizer. These data appear to agree with this observatiom in that
 the yield data may have been influehced more by rainfall amdjother ¢climatic
variastioms tham soil phosphorus. Rich and Attoe (32)‘ with more nearly
optimum conditioms reported significant correlations between ph05phorus
uptake by oats and phosphorus content of the soil onm both fertilized and
non-fertilized land. Several methods for estimating the proportiom of

the soil phosphorus that may be correlsted with plant growth have been
discussed. However, each of the methods reperted im this study have

shown some weak poimt, but the bast meéhod insqﬁar as consistent results
are comncerned is-tﬂe Bray #2 method. Although tﬁis'method did.not give

as high resulcg ag one of the other methods for a particular plant the
overall evaluation based on this study indicates?that;ﬁhe?§f@§=ﬁéth@d-may
be significantly correlated with phosphorus respomse on wﬁeat,’corn3 and

oats.

The exchangeable seil potassium was determimned by 1?@@hing the soil
with.awmonium gcetate and estim&timg.the quentity eof potassium on the
Beckmen Flame Spectrophotometer with photomultiplier attachment. These
data are‘rep@;ted in Table II and Figures VII,,ViIE and Ii, Correlation
c@efficientsn@fvdoész and 0.357 were obtaimed betweeﬁ s0il potassium @md‘
yield on corm and oats fespectively, where potassium had mot beem applied
as @vfertilizer. These values were'significaﬁt correlations, h@wever;
where potassium had beem applied in the fertilizer the eorrelati@m coef-

fients were mot significant for corm, wheat, and ocats. Long and Seatz (23)
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obtained correlation coefficient of 0.435 from éhe%study of sixty;three
fertilizer experiments with potassium on cormn in Tennessee. This low
correlations may be explained by a postulate reporﬁed by Hoaéland and
Martin (18) who believed that some soils have the power to supply potassium~r
at a rate sufficient for maximum plant growth, although, the soil test
value may be quite low. Winters (4l) in Temnessee found that the correla-
tion obtained between soil potassium levels and corn grain yields were
more variable than thosevobtained for other crogvplants. He beliéved,
however, that the variability was due to lack dé adequate rainfail during
the summer months and not due to a real diffefénce resulting from plant
variability.

The correlation between,soil potdssiuﬁ and plant growth response re-
ported in these investigatibﬁs wéa m&t usually significant, but the nega<
tive slopes of the regression lines were &ifficult to explain. For
example, the slope of the regression line for cats appears too stéep to
be real. This may be due to several factors. It is gen;rally kﬁ;wn,éhat
the finer textured soils‘afe higher in cation éxchange capacity and ex-’
changeable cati@ns'tﬁan more coarse textured soils, This’is particularly
true for the shallow claypan soils where mééﬁ of the,déta for these corre-
1atiom§ were collected. Therefoxre, as the pouﬁd pervacre of soil test
potassium increased drought.susceptibility also increased.

The results reported in this study imdicate that soil potassium con-
tent and plamt growth fesPonse»were not sufficiently related for making a
valid conclusion. Despite the incqmcluaiveness of these data iﬂ regard
to potagsium fertilization there(isuan indication of a real need for a
cfitiﬁél‘examination of soil fertility studies currently im progress and
recqmmemd@ti@ns that may.eventually be expected based on these studies.

The need for potassium by the plant is universally recognized, but the
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potaséiﬁm‘status of Oklahoma soils has mot been sufficiently correlated
with plant growth.

Despite the extensive research efforts to correlate soil test data
with plant growth response to fertilizers in many eeuntriés.for almost one-
hundred years, many agronomists still rely on‘field response to fertilizér
as the most dependable means to establish the fertility needs of a soil.
Although, this methed is reliable it is expensive and time consuming'an&
ig not fiexible enough to meet the requirements of a rapidly changiﬁg“'
technblogé; Thereforé, the need for intensive research in Qail testing
procedures and correlations ig‘needed to obtain more reliable information.
between the total quantity of a particular element in the soil, the
quantity that may be avaiiable to plants,band thé:growth of plants on the
goil, | |

- The successful use of a soil test depends upon a careful calibration
of soil test results with increases in crop yield,dﬁe to fertilizers and
limef Other factors, such as climate, soil properties,'ﬁiang“speeies;
stand;vcultural practices, insects. and diseases influence the level of
response.  These factors should be eliminated if possibleo

The so0il test is widely uaed to ascertain the quantity of any one
element in the soil. The inadequancy of the soil test is mot generally
recognized by the general public, Therefore, the ﬁublic as well as the
professiomal agriculturist is often surprised te 1earn about the limita-
tions of a s@il test. The soll scientist has the dual responsibility of
1mprov1mg his metheds for interpreting soil test results and explaining
to the public and his colleagues how the soil test may be successfully
used for problem solving and its limitatiems.

It has been the objective of this study to present some gquantitative

aspects of the fertility status of the 190 soils studied based on phosphorus
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and potassium availability as determined by several chemical procedures.
Soil fertility research must continue to be concerned with seeking quanti-
tative expression of the soil plant relation and it is hoped that more

intensive effort tham reported here will be carried on in the future,



SUMMARY AND CONCLUSIONS

~One..objective of this study was to measure the soil phosphorus and

potassium levels on a wide range of soil types by"severél methods of

analysis. The second objective was to correlate these results with yields

of corn, wheat, and oats obtained during the course of field fertility

experiments. The experiments studied had been established in various parts

of Oklahoma in the course of soil fertility investigatioms conducted by

personnel of the Agricultural Experiment Station during the period of

1947 to 1959.

The results from this study may be summarized as follows:

1.

-2,

0f the three methods used to measure soil phesphorus, the Bray
#2, and aiﬁ/acétic acid gave significant correlations with corn
yields; Corn yields were responsive to addition of the nutrient
element. The highest significant correlation between soil test
phosphorus and yield wae shown by the Bray #2 method.

The correlation coeéficientn obtained between soil phosphorus and
wheat yields were significant with the Bray #2 method showing the
highest sighificance for both fertilized and unfertilized soils.
Dilute sulfuric acid and acetic acid gave high significance on

unfertilized soils: but were not significant on fertilized soils.

Only the dilute acetic acid method gave a significant correlation

between soil phosphorus and oat yields on the non-fertilized
soils. .. None of the soil tests used were significantly corre-
lated with yield%uonpmhegfettj&izéd;soil°

Where potassium had not been applied to the soil, high correlatiomn

18



coefficients were obtained between soil potassium and yields of
corn and oats. With application of potassium the correlation

coefficients were not significant for corn, wheat, and oats.

Lack of rainfall during the growing season may have been the

caugse of such results.,

The correlations between fertilizer potassium with small grain
growth respomse, or grain yields were mot significant as shown
by this investigation. It may be concluded that factors other
than potassium might have beem the limiting factors for the lack

of respomse of small grain crops.
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TABLE I
STATISTICAL DATE FOR SOIL PHOSPHORUS

X YIELD, REGRESSION ANALYSIS

Fertilizer
Treatment Soil Test Plant Y = a + bx Xy S yx
1. No Phosphorus Bray Corn 19.25 + ,183x 451 *%° 12,28
2. No Phosphorus O0.02 N Corn  22.73 + .109 .320 NS 13.04
| H, S04
3. No.Phosphorus 1N Corn 15.55 + .314 .516 ** 11.79
‘ H. Ac.™ 7 .
4. 4O0# P,Og/Acre Bray Corn 36,7; + .123x .38 * 6.49

5. 4O# P05/Acre .02 N HySO, Corm 34.5 + .175x .44l *  15.28
6. 40# PyOs5/Acre .1 NHAc.. Corn 32.51 + .333x .468 *  15.06
7. No Phosphorus Bray Qats 26.2& + .374x  .363 NS 20,52
8. No Phosphorus .02 N H,SD, Oats 31.11 + .355x .259 NS 21.96
9. No Phosphorus .1 NH-Ac:. Oats 26.21 + .402x 444 *  20.38
10, 40#19205)Acre Bray 6ats 54.43 + .032x  .078 NS 22.33
11, 40#‘1520'5/Acre .02 N HS0, Oats  44.39 + .228x  .276 NS  8.85
12, 40#2205/Acre .1 N HAc . Oatse 45.90 + .161x .209 NS  29.66
13, No‘Phosphérus Bray . Wheat 18.16 + .066x  .606 ** 5.22
14, No Phosphorus .02 N HySo, Wheat 16.56 + .203x 593 %  5.11
15. No Phosphorus .0l N H Ac .Wheat 18.26 + .069x  .530 *%  4.57
16. 4Of PyOs/Acre- Bray Wheat 20,15 + .4S4x 423 * 9.70
17. 40 P‘2QslAcre« ...... 02 N Hgéga Wheat 33.08 + .034x .083 NS  10.67
18. 40# P,05/Acre .1 N H Ac . Wheat 25.77 + .362x 312 NS 10.19
ok Correlation éoefficieht, li,Level of Significance

% Correlation Coefficient, 5% Level of Significance
NS Not Significant




Yield of corn in bushels per acre
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Yield of wheat in bushels per acre
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Yield of wheat in bushels per acre
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TABLE II
STATISTICAL DATA FOR SOIL POTASSIUM AS DETERMINED BY AMMONIUM

ACETATE EiTRACTION VERSUS REGRESSION ANALYSIS

Fertilizer o now

Treatment Crop Plant Y =a + bx YXYy 8 yx
1. No Potassium Corn ‘ 1$;95 + .152x 432 k% 14,69
2. 40-60 # K,0/A Corn 23,253 +.049x  .109NS  15.60
3. No Potassiuﬁ Oats 75}53-— -256x% .357 * 24;55;
4. 40-60 # K,0/A Oats §5.24 - .127x  -.380 NS 15.17
5. No Potassium Wheat 37.10 - ,074 .148 N§ 7.20
6. 40-60 # KzQ/A ﬁheat 32.32 - .025 | .338 N8 29,21

i Correlatlon Coefficient, 1% Level of Significance
* Significant Correlation Coefficient, 5% Level of Significance
NS Not Significant Correlation Coefficient
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SOIL TYPES STUDIED, THEIR NUMBER AND LOCATION

SOIL TYPE SAMPLE # COUNTY
1. Bates very fine sandy.loam 75, 109 McClain & Lincoln
2, Bates silt loam 32, 121 Craig & Pawnee
3. Bowie fine sandy loam 1-5,131-176,179-181,65 Atoka & Choctaw
4. Canadian fine anndy.;ﬁil 49-61 Ellis
5. Choctaw loam 9-30 Bryan
6. Choctaw silt loam 91 Mayes
7. Dovgherxty fine sandy loam 62 { Johneton
8. Dennis silt loam 34-5, 42, 114~ MoClain, Pawnee
119, 125 Craig, Wagoner
9. Durant sandy. loam 13, 20 Bry;n
10. Miller Clay 66, 73, 76 Lincoln, Johnston
11. McClaiz silt loam 78 Lincoln
12, Norge fine saundy loam 182-190 Payne
13. Norge silt loam 104 Noble
14, Okemah silt loam 92 McIntosh
15. Parsoms silt loam 36-41, 86-1, Ottawa, Wagoner
113512357330 Craig, Mayes
16. Parsors vary fime sandy loam 103 McIntosh
17. Port very fine sandy loam 25, 71, 77, 120 Pawnee, Wagoner
124 Bryan, Lincoln
18. Port silt loam 80-82 Lincoln
19. Port leoam 70, 79 Lincoln
20, Port silt clay loam 21 Bryan

21, Port clay loam 22 Bryan



22.
23.
24,
25.
26.
27.
28.
29,
30.
3l.
32,
33.
34,
35.
36.
37,
38.
39.
40.

41.

SOIL TYPE
Pratt loamy fine sand
Pratt fine sandy loam
Prs oue sandy. loam
Reinach sandy loam
Reinach very fine sandy. loam
San Saba Clay
Stephenville fine.sandy loam
Stidham fine sandy loam
Summit clay loam
Taloka silt loam
Teller fine sandy. loam
Trinity clay.
Verdigris silt loam
Vanoss very fine sandy loam

Vanoss silt loam

Vierdigris very fine sandy loam

Wilson sandy loam
Wilson clay loam
Woodson silt clay loam

Yahola very.fine sandy loam

SAMPLE # -

46
43
69
19
23
26-29
68
98-102
43

90, 128-9

63
6

106

17

36

counTy
Caddo
Ma jor
Lincoln
Bryan
Bryan
Bryan
Lincoln
McIntosh
Craig
Mayes, Wagoner
Johnston
Bryan
McClain
Johnston
McClain
Wagoner
Bryan
Bryan
iulla

Bryan
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