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I INTRODUCTION

Corn productioﬁ in Oklahoma declined from 313,010,000 bushels in
1906 to Less than 10,000,000 bushels produced ammally since 1951.
Harvested acres of corn have decreased steadily from a high of 5,939,

000 acres in 1909 to 293,000 acres in 1954 as shown in Figure 1 (1).t
Acreages used for corn préduction have, in general, changed from sbate-
wide distribution to afqgs of productive soilg located in centrel and
eastern Oklahoma. Figugés 3 and 4 illustrate graphiecally this changs
in grea of production fhat has occurred within the gtate from 1933 to
1955.

A principal factor contributing to the decline of corm as a major
cash efbp has been the failure to produce profitable yields consistently
tprqughout most of @klahoma. The central and eastern parts of the state
ﬂave been affected by this trend even during years of favorable climate
for corn production. Soil physical and chemicglfcharacteristics are
~governing factors in determining growth and yield of this crop within
specific climatic regimes (11).

This Study wasg undertaken to determine response of corn to various
fates and kinds of fertilizér~with particular emphasis on\nitrogen forti-
lization. Fileld experiments were established on soil types typical of
those presently used for corn production in the state and were located on
farms in representative areas througheut eastern Oklahoma during the period

of ﬁhis study, 1946 through 1955.

lFigures iﬁ‘parenthesis refer to Literature Cited.
1



IT REVIEW OF LITERATURE

Soil and climatic characteristics of that portion of Oklahema located
easgt ef the Indian Meridian are similar to those of meny states located
farther south and east tithin the United States. OCne of the most sigaifi-
cant developments according to Jonee (13) in the field of fertilizationm,

in the heavy fertilizer—consnming area of the southeestern United States
has been the recognition of a great potential for increasing per acfe
vields of corn by combining adequate fertilization with clogse spacing of
adapted hybrids.

It would be expected that in this region of favorable climatic condi-
tions for corn production, higher rates of fertilization should result in
increased corn yields. The importance of increased corn yields in the
Southeast 1s shown by the fact that approximately one-third of the crop
ebreage is devoted to corn. This relationship is not greatly different
from the proportion of land plantea to this erop in the Corn Belt. (13)

Volk (28) estimated that 65% of the land in Alabema planted to corn
would prédnce about 11 bushels per acre without applying N, and that 12%
of the acreage would produce 30 bushels or mofe without aéding this plant
nutrient. Jones (12) summarized 12 years'! results from seven experimental
fields in Alebama. These data show that the increase in yield due to in-
crements of N was nearly a linear response up to 36 pounds of N per acre.
At that time, very few experiments in which high rates of N were used
had been conducted, and most of the test;'employed open~-pollinated var-

ieties of corn with relatively wide spacing of plants. Generally, the

genetic limitation of open-pollinated varieties combined with a low number



of plants per acre concegled the possibilities of fertilization in the few
cases where high rates had beesn used,

Volk (29) reported results from 15 experiments in Alabema, conducted
with farmers, which showed substantial increases in corn yields for each
15-pound: increment of N from O %o 75 pounds per scrs. The potentisl for
high yields was pointed up when Krantz (16) reported an increase from 19
bushels per acre without N to lOV\Bushels of corn.with 120 pounds of N
added to Norfolk sandy loam with good moisture conditions. The smallest
response reported was an increase of from 21 to 53 bushels per acre at
these rates under droughty conditions. Cummings (6), summerizing 3 yesrs?
results of 38 fertilizer tests in North Carolina with gorn, reported
average yields of 28, 50, 68 and 78 bughels per acre from plots receiv-
ing 0, 40, 80 and 120 pounds of nitrogen per acre, respectively. All
plots received adequate P and K and were planted to adapted hybrids with
9,000 to 10,000 plants per acre.

Brooks (4) from Georgia, Jordan (15) from Mississippi, Hinkle (9)
from Arkansas and Krantz (18) from North Carolina demonstrated the need
for an adequate number:of plants per acre with high levels of fertilization
for maximum yields. Kraﬁtz (18) used spacings of 4,000; 9,000 and 12,000
plants per ‘acre in one experiment and obtained per-acre yields of 53, 82
and 93 bushels, respectively. Brooks (4) found that there was mo yield
increase for spacings above abqujloyooo plants per acre, even when ferti-
lized with adequate phosphate and potash a§§ﬂ¢ates of nitrogen up to 150
pounds per acre. »

In Nbrth Caroiina,tests (18), nearly iinbar respohse was obtained from
;ates of nitrogen up to 120 pounds: per acre when fair to good moisture con~ °

ditions prevailed. The average yields of 1l experiments were 21, 32, 48,



59, 63 and 72 bushels per acre from plots receiving adequate phosphorus
and potash and O, 20, 40, 60, 80 and 120 pounds of nitrogen per acre,
respectively. Similarly, Jordan (14) showed increases in yields of corn
from ra.tas.n ‘of nitrogen up to 120 pounds jper acre at several locations in
Migsissippi. In most of the experimental work on high rates of fertili-
zation for corn, nitrogen has given the most spectacular increases. lRe«'-
sults from Georgia (4), however, showed that either phosphate or potash
mgy be as limiting a factor as nitrogen on some soils. At one location,
a 40-bushel increase was obtained from the application of 60 pounds of
P205 per acre. Likewlse, at one location, a 32-bushel increase was at-
tributed to the application of 60 pounﬁa of K20 per acre, while one ex-
periment out of seven, in 1947, gave less thanBO bughels per acre in-
crease for 90 pounds of nitrogen. In most cases, the increase due to
either phosphate of potash was less than 10 bushels per acre.

An _e@er;i.ment with radio-phosphorus hy Robertson, et al. ._(26) was
conducted to study the effects of placemént and of nitrogen and potassium
fertilization on phosphorus utilization by corn. Nitrogen and potassium
fertilization had a striking effect on fertilizer phosphorus utilization,
which emphasizes the importance of these nutriemts in phosphate studies.
These results were similar to those of Nelson, et al. (23) and Fine, et
al. (7), particularly concerning effects of increasing N rates resulting
in increased P utilization from fertilizers.

It was also shown (26_) that five pounds of N per acre in starter fer-
tilizer increased early growth and increased percentage of fertilizer-de-
rived phosphorus in the plant by 50 per cent at foot high stage. The final
grain yields were significantly increased 14.7 bughels per acre by N and K
treatment. Each of the applied nutrients influenced the yield performance



of the corn. Placement of the nitrogen and potassium fertiligzer in re-
lation to the phosphatic band also influenced phosphorus uptake. Potash
uptake ceased at tasseling with high rates of fertilization but continued
toward maturity with low levels of fertilization.

Four years' data by Hutton et al. (10) are reported for a S-level
N~P-K factorial experiment with 2 levels éf dolomitic limestons in
western Florida. Phosphorus showed the greatest yield response at the
beginning of the experiment, but the amount of phésphorus requirsd to
give a maximum yield decreased as the experiment pregressed. Nitrogen
showed an excellent yield response in years when rainfall digtribution waas
good. Potassium gave a positive response each year, with the degres of
response increasing as the experiment progressed. The increase in the
potash requirement was due to the depletion of goil potash for those trsat-
ments which received small annual potash applications. Dolomitic limesgtons
gave significant increases each year; these were greater at the 3 ton-per-
acre rate than at lesser rates.

Bartholomew (3) demonstrated-that the practices which proved effective
for iﬁcreasing yields of corn under Arkansas conditions were: plant adapted
hybrids; crop rotation with special emphasis on legume cropsg cropArotation:
supplemented with fertilizers to stimulafé production of the legume crops
and maintain a high level of productivity in the soil; and irrigation
where practical. He also concluded that deep application of fertilizer was
no more effective in producing higher yields of corn than the normal appli-
cation (in the row, to the side of, and slightly below level of the seed).
Heavy applicationg of niﬁrogen fertilizer and adding extra N where legumes
had been turned under for soil improvement were not consistent practices

to increase corn yields.



Back (2) showed that there has been a definite upward trend in
average grain sorghum yieldsvin Oklahoma since 1930, although the low
moisture conditions brought about a downturn after 1951. A similar increase
in yields per acre was noted for corn, although thsre wés;ﬁbre variability
" from year to year in corn yields than in sorghum yields. He also pointed
out that the corn acreage was widely distributed among the counties in
the state up to 1925, but as the acreage decreased, the location of
pr%duction shifted east. Wheat, sorghums and the other small grains re-
placed corn in the westerh part of the state and corn has been reduced to
a minor crop in Oklahoma. Present acreage is concentrated in Wagoner,
Muskogee, McIntosh, Okmulgee, Bryan and Garvin counties. The former corn
land in the more hilly areas is now brushland or forest. Another major
portion of the acreage takeﬁ out of corn is now in pasture and/or hay.

Striking crop respohse to high rates of fertilization is not restrict-
ed to the southeastern states. Scarseth, et al. (27) showed that during
1939, yields of corn on Clermontvsilt loam in Indiana were increased from
11 bushels per acre without nitrogen to 71 bushels where 120 pounds of N
per écre were applied. Likewise, corn yields on Vigo silt loam were in-
creased from 26 bushels withouﬁ N to 91 bushels with 120 pounds of K.
Lowrey and Ehlers (21) reported results indicative of éimilar response
that may be expected under some conditions in the Midwest. Results ob-
tained by various investigators, Jones (12), Krantz, (16,17) and Ohlrogge,
et al. (24) showéd that, within the range in which nitrogen‘is a limiting
factor, about one bughel of corn is produced fgr every two pounds of commer-
cial nitrogen applied.

Krantz (18) pointed out the need-for nutrient balance, although in

most tests nitrogen was the key to high yields. For example, Dunbar



sandy loam produced a 24-bushel increase for potash when high rates of
nitrogen were applied, but no response to potash without nitrogen. Con-
vafsely, other workers (26, 10) showed that a striking response to nitro-
gen was obtained when potash was applied, but no nitrogen response occurred
without potash.

Climate according to Jemny (11) was found to exert a dominating in-
fluence on the amount of total nitrogen in soils. With increasing tem-
perature soil nitrogen and organic matter decreases, while with increas-
ing moisture values “they increase. Within regions of similar moisture
conditions, the nitrogen and organic matter content of solls decreases
from north to south. Speaking in general terms, it may be said that for
each fall of 10° C in annual temperature the average nitrogen and organic
matter content of soils increases two or three times.

The importance of the nitrogen and temperature relation or the nitro-
gen-climate relationship may be called the "nitrogen-turnover". Before
the lands are plowed, there is a natural equilibrium between production of
organic matter by vegetation and its decomposition by micro-organisms,
the balance between these two being determined to a great extent by clima-
tic conditions. Cultivation disturbs that natural equilibrium and de-~
creases the nitrogen content of the soil. This loss of nitrogen is about
20-40% of the virgin nitrogen for a cultivated period of 20-40 years in
the wheat-growing regions of the Great Plains. A simultaneous decrease
of fertility is demonstrated by the rapidly decreasing yields of untreated
experiment plots.

Jenny (11) proposed that it is possible to build up the nitrogen
content of cultivated soils in the North by adding organic material because

the lower temperature would favor its preservation. In the southern lati-



tudes, however, it is difficult, if not impossible, to increase permanent-
ly and profitably the nitrogen content of cultivated soils to original
levels because high temperasture militates against organic nitrogen
accumulation by favoring decomposition. He also proposed that the aver~
age corn yield decreased from north to south (beginning with northern
Iowa) as does the average nitrogen content of the soilgp He suggested

that the nitrogen and‘organic matter-temperature relationghip is one

of the principal causes of the low corn yields in the south.



ITI METHODS AND MATERTALS

Durihg the period 1946 through 1955, field experiments (non-irrige-
tedj were established on soil types and at locations representative of
important corn producing areas of eastern Oklahoma. These exporiments
were carried out with thé cooperation of a large number of farmer operators
who generously contributed the land and frequently much of the labor, farm
machinery and seed. Results from 46 of these experiments gave yield data
suitable for statistical evaluation. The loeation by couwnty of these field
experiments is shown in Figure 5. The éounty corn produstion, average
yield, rainfall for the period January 1 to August 1 and the location of
the reporting station are shown in Table I. A number of experiments eg-
tablished were lost as a re$alﬁ of severe weather, insect infestation, or
misunderstanding with the coopergtor.

A bagic field plan of replicated, randomized block design was wazed
throughout these field experiments. Restrictions in both available equip~
ment and technical assistance required experimental plang that were simple
in design, but would effectively measure cause and effect within the pre-
cision limits of materials and assistance available.

Plote were of 6 row width and of at least 100 feet in length. Stands
were planted to obtain one corn plant per 12 to 18 inches of row length.
This resulted in plant populations of 9 to 11 thoﬁsand plants per acra.
The seed variety used was, in general, that used by the farmer—cooperator
and was a high yielding variety of good quality seed recommended for thatl

particular part of the state.
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There uaraleasantially four basic experimental plans used. Rates of
nitrogen applied as sidedressing at ah_ggrly cultivation of an established
stand were used with common and differential fertilizer treatment at seed-
ing. Rates and kinds of nitrogen and ammonium phosphate fertilizers were
applied as a aidadraasing at an early cultivation with common and differen-
tial fertilizer treatment at seeding. _

Time of sidedressing was compared with different rates of nitrogen
fartilizara with common starter fertilizer applied at planting. Rates of
nitrogen, phosphorus and potassium were compared in various combiﬁationa
to obtaln a yleld response as a function of a single plant nutrient when
other plant nutrients were not limiting. This experimental plan was use-
ful for determining interaction between combinations and rates of plant
nuirients applied at planting and as sidedressing established stands.

Fertilizer app}ied at planting was placed below and to one side of
the seed. Nitrogen fertilizers used in sidedressing an established
stand was applied with a ocultivation operation when the corn plants
were 12 to 18 inches in height. Detalls of sources, rates and method
of application are presented with each table reporting yield data and
statistiocal analysis of individual experiments.



Year and
County

1946
Mayes
Wagoner

1947
Johnston
Muskogee

1943
Garvin
Johnston

~Mayes
Pawnee
Pontotoc

1949

Garvin

Johnston

Wagoner

TABLE I

CORN PRODUCTION, AVERAGE YIELD AND JANUARY 1 TO JULY 31

Production

Bushels

428,800
689,400

226,000
734,400

1,161,600
179,400
678, 400
376,800
259,600

923,400
216,000
828,700

RAINFALL FOR COUNIIES WHERE FIELD EXPERIMENTS
WERE LOCATED 1946-1953 AND 19553

Av. Weather

Yield Station Jan. Feb. March April May
Bu/A B

16.0 Pryor 3.62 3.26 2.26 3.%9 8.10
18.0 Wagoner 4.48 3.95 3.00 5.34 12.33
20.0 Tishomingo .75 43 2.03 5.51 6.07
17.0 Muskogee .82 06 1.33 6.29 5.41
33.00 Pauls Valley 1.18 3.34 3.31 1.06 9.30
19.5. Tishomingo JA 3,18 1.13 1.30 _5.98
26,5 Pryor 1.05 2.71 A4.33 2.82 3.2%
24,.0 . Hallet 80 R.44 3.33 R.47 3.55
22.0 Ada - - 3,38 1.18 10.40
28,5 Pauls Valley 5.05 4.43 2.43 2.8 8.33
20,0 Tishomingo 5.37 2.21 2.85 1.60 7,08
19.5 Wagoner 5.13 3.48 2.95 1.32 9.88

June

15.99
2.90
10.10

3.97
4,20
6.59

July

.50
.26

=
\S) |
59

Lo NS CLRE; 30

20—-':\0.!:\’\1\)
F S St

4, Month
(April-July)
Total

15.39
R3.45

16.25
24.16

17.96
18.72
R3.46
22.86

24,.02

15.63
13.46
21.75

T



1950
Garvin
Johnston
Pawnee

1951
Atoka
Johnston
Lincoln
McIntosh
Seminole

1952
Atoka
Lincoln
Seminole

1953
Atoka
Lincoln
Seminole

1955
Atoka
Johngton

% Oklahoma Climatological Data.

904,000
275,400
321,600

207,200
240,800
267,100
714,000
179,400

69,3400

13 H 400'

8,200

65,800
71,300
56,200

59,200
86,400

Ashville, N. C. (25) :
Agricultural Statlstlcs, U. 8. Dept. of Agrlculture, Annual Summaries 1946~1955; Washington, D.C.
The symbol -~ indicates data not recorded (l) '

16.0
36.0

Pauls Valley

Tishomingo
Pawnee

Boswell
Tishomingo
Chandler
Checotah
Okemah

Boswell
Chandler
Okemah

Atoka
Chandler

Okemah

Atoka
Tishomingo

U. S. Dept.

TABLE I

Continued

1.31 3
,,,,,, 3.57 1.9
735

2.31

70 4.7
1.76 2.3
1.29 5.3
R.54 2.7

.65 3.1
1.51
249

43 1.60

1.05 .9
1.08

1.40 1.9
1.68 2.2

of Com. Weather Bureau Annnal Swmmaries 1946-1955,

N
)
Ne)

ONE- N0
DN I~ O
U~

1.69
2.48

12.45
7.77
5.74

2.53
7.12
5.38
1.28
"3.08

5.87
6.23

Lo Tl
3.42

1.94 -

by o 2y
6.69

-
1.92

1.50
2.65

23.84
25.62
18.55

16.88
17.59

16.10

14.53
12.59

18.00
13.60

16.64

29.18
15.97
17.97

8.05
13.54



IV RESULTS AND DISCUSSION

It is a common assumption that there exists a direct relationship
between corn yields and rainfall during the growinglseason within the
state. This may be.shown as a positive correlation between state aver-
age corn ylelds and average rainfall recorded for the first seven months
of corresponding years during the period 1933-1955 as shown in Figure 2
(5) .

This apparent relationship can be useful only for a broad general
interpretation because of the many factors that influence growth and
yield of corn in Oklahoma. Examples of these factors include the distri-
bution and intensity of rainfall, the occurrence of hot, dry winds during
the flowering period of the corn plant along with soil productivity fac-
tors including soil moisture relaﬁionships and fertility level.

These field‘experiments were undertaken with the premise that im-
provement of soil factors, particularly fertility level, may improve corn
yields during seasons considered both favorable and unfavorable for corn
production,

Soils in central and eastern Oklahoma; general}y used for cormn pro-
duction, were grouped into four categories for thig studyeﬁ Detailed
descriptions (8, 22) of soil types used in these field experiments are
presented in the Appendix.

Group I Soils: “
These soils are located on first and second stream bottoms. Soil

fertility levels afe generally high and soil moisture conditions

13
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are favorable during most years. These soils have high crop production
potential when properly menaged. Judicious use of fertilizers generally
increases corn yields except under extreme drought conditions. Spil
series in this group include Port, Verdigris, Teller, Reinach and Mason.

Thrae soil types in this“érouping gave siénificant linsar type respon-
se to rates of nitrogen sidedressed during 1948 as shown_in Table II. The
yield response to ﬁhese N rates was generally lesgs when the nitrogen was
applied in combination wiﬁh phosphorus as ammonium phosphate.

The range in yield from the Teller fine sandy loam inﬁJghnston»County
was 24.7 bushels (chéék) to 46.8 buéhels (50-0~0 treastment) . ‘fhe gounty
average was 19.5 bushels and total rainfall of 18.72 inches in the county
was recorded for the period April 1 to August 1, 1948. The experiment on
Verdigris silt loam, Pontotoc County, produced average yiéids ranging from
39.8 bushels (check) to 57.9 bushels (50-0-0 treatment). The Pontotoc
County average yield wab 22.0 bushels per acre and 24.02 inches of rain
were recorded for the séme four month period.

Average yields obtained from the eXperiment on Reinach fine sandy loam
in‘Garﬁin County ranged from 76.8 bushels (check) to 90.0 bushels (50-0-0
treatment). The county average yield was 33.0 bushels and 17.96 inches of
rainfall were recorded for the period April 1 to August 1, 1948.

No measure could be made of the contribution of fertilizer applied at
planting in these experiments. \

Yield response during 1949-1951 from three éroup I soils to rates of
nitrogen»gidedressed with and without fertilization.applied at planting is
presented in Table III.

Highly signifiééﬁt response to starter fertilization was obtained in

1950 and 1951 on Teller fine sandy loam in Jolmston county. Signifieant



TABLE II

CORN YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY
 TREATMENTS GROUP I SOILS, 1948

Couﬁerator Fertilizer Sidedressed Pounds Per Acre Std. Treat-

ty and N o o o o  Error ment

Soil type T 9T T & & 4 § of F |
,gﬁ, LC,\) (Cj\ g \"\; N\F g § Mean Valuel -
& - o0 ©n — . M o

Bushels Per Adré

Jd. L. Smith R4 39.4 42.1 46.8 38.5 39.4 445 38,6 2.03 25. 6’“
Johnston County ‘ " o
Teller fine
sandy loam

Gus Shi 39.8 50.6 52.2 57.9 45.6 56.0 56.6 51.2° 3.45  6.48%*
Pontotoc County

Verdigris silt

loam?

Darold Butler 76.8 84.1 84.0 90.0 82.1 81.8 82.4 83.0 1.69 18.46%

Garvin County
Reinach fine
sandy loam’

1. Highly significant, 1% level, yield flgures are the mean of 3
replications. -

2. 200 pounds per acre 4~12-4 applied as gtarter fertlllzer to
all plots.

3. 125 pounds per acre 5-10-5 applied as a starter fertilizer to
all plots.



Cooperator
County, Soil
Type and Year

J. L. Smith
Johnston Co.<
Teller fine
sandy loam
1949

Jim Little
Garvin Co.
Reinach
silty clay
1949

J. L. Smith
Johnston Co.<
Teller fine
sandy loam
1950

O.H.Brensigg
Pawnee Co.
Port very
fine sandy
loam, 1950

J. L. Smith
Johnston Co.2
Teller fine
gandy loam
1951

D. Pryor
Johnston Co.>3
Teller fine
sandy loanm
1951
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TABLE III

EFFECTS OF SIDEDRESSED NITROGEN APPLICATION
WITH AND WITHOUT STARTER FERTILIZATION ON
CORN YIELDS, GROUP I SOILS, 1949-1951

Starter Nitrogen Sidedressed Std. F Valuest
Fert. Pounds Per Acre " Error N rate Starter
Lbs./Acre 0 17 33 50 Av. of '
Bushels Per Acre Meen

None 38.6 45.5 44.5 34.6 40.8 4.32% 4,15
12-30-24 39.3 46.7 45.8 45.5 L4.3 2.i5 n.s
Nome  49.1 67.6 69.3 66.5 63.1 6.08%¢ 31 .46%%
12-30-12 72.3 78.7 79.9 78.9 77.5 3.6k
None .- 39.4 4R.4 424 51.8 44.O 11.20%%  60.14%%
10-20-20 AB.7 55.8 64.9 66.8 59.1L 2.75 '
None 33.0 40.4 57.2 61.7 48.1 122.83%% 2,23
10-20-10 23.8 39.8 52.1 60.8 44.1 2.86 n.g.
6-12-0 21.4 43.3 53.2 60.4 L4.6

8-16-16 25.8 4.0 57.5 64.9 48.1
None 11.7 16.8 27.1 34.2 22.5 4£1.83%% 59 66
10-20-20 20.3 30.4 45.0 53.8 37°4 .75 :
None 12.6 16.6 19.2 24.8 18.3 5.57%  1.48
10-20-20 13.4 21.2 23.8 25.3 20.9 3.04 n.s.

1. Statistical significance indicated as:  *¥* highly significant, 1% level.

* gignificant, 5% level.
n.s. not significant.

2. Yield figures are the mean of 3 replications.
3. Yield figures are the mean of 2 replications.
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differences to starter fertilization at this same experimental site were
not obtained in 1949. Increased ylelds were obtained at all levels of
nitrogen applied as a sidedressing when starter fertilization was used
with one exception being the experiment on Port very fine sandy loam in
Pawnee County, in 1950. Corn yields within these experiments ranged from
the mean checlf. yield of 11.7 bushels on Teller fine sandy loam, Johnston
County, to an average yield of 79.9 bushels from the 12-30-12 starter
plus 33 pounds N sidedressed on Reinach silty clay in Garvin County,
1949. Johnston County average yileld was 20.0 bushels in 1949 with 13.46
inches of rainfa]i recorded for the period April 1 to August 1. The
average yield for Garvin County was 28.5 bushels per acre with 15.63
inches of precipitation recorded for the same period.

The largest increases from applications of nitrogen applied as a
sidedressing were obtained on the Port very fine sandy loam in Pawnee
County, 1950, with an average increase of 39 bushels obtained from 50
pounds N sidedressed to corn that received 6-12-O at planting. The aver-
age check yield from this experimental series was 21.4 bushels. Rain-
fall for the period April 1 to August 1 for that year was 18.55 inches
with the county average corm yileld being 24.0 bushels per acre.

Rates of nitrogen, ranging from 0-100 pounds N per acre applied as a
gidedressing, were investigated with and without starter fertilization on
two sites of Port very fine sandy loam in Pawnee County in 1948. Reau.'gts
are shown in Table IV. Significant differences in yield as a function of
fertility treatment were obtained on both soils although mean yields for

corresponding treatments were lower on Soil B than Soil A. Quadratic re-
sponse to N applications at the lower rates of O to 50 pounds N was obtain-
ed on Soil A soils with highest yields at the 33 pounds N per acre rate



TABLE IV
CORN YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY TREATMENTS,
GROUP. I SOILS N. BRENSING, PAWNEE COUNTY, 1948
Pounds Nitrogen Appiied Per Acre
0 17 33 50 67 84 100 Av.-

Bushels Per Acre

Port very fine sandy loam (A): " : ' Standard error of
All N sidedréssed 39.2 4R.7 54.1 52.3 47.1 mean: 4.82

17-0-0 starter, remainder o 56.3 60.5 69.0 66.7 63.1 F Values:

of N gidedressed Treatment 3.89%%

: N rates 5.50%%
17-30-0 starter, remainder ' 56.9 58.9 66.8 66.7 62.7
of N sidedressed ke

Port very fine sandy loam (B):

17-0-0 starter; remainder - 035.3 35.8 44.9 43.2 39.8 Standard error of
of N sidedressed ‘ mean: 2.49
17-30-0 starter, remainder 34.5 39.1 48.2 449 1.7 F Values:

of N sidedressed - Treatment 5.86%

N rates = 4.83%

Yield figures are the mean of 3 replications.
# Statistically significant at the 5% level.
*% Statistically significant at the 1% level.
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with all nitrogen sidedressed. Highest ylelds on this soil were obtained
when 17-0-0 and 17-30-0 were used as starter fertilizers at the 84 pounds
N per acre rate.

Highest average ylelds were obtained on Soil B in thia experiment at
the 50 pounds N per acre rate for both starter fertilizer treatments used.
The county average corn yiaid for 1948 was 2/ bushels per acre and rain-
faﬁ for the pe.fiod April 1 to August 1 of that year was 22.86 inches.

Various ﬁitrogen sidedressing rates and starter fertilizer treatments
were ﬁsed in .the experiments with Group I soils presented in Table V.

Teller fine sandy loam in Johmston County, 1948, gave a highly signi-
ficant linear response to N rates ranging from 11 pounds N to 33 pounds N
per acre when applied as a sidedressing and when applied as ammonium phos-
phate in the ratio of 4-5-0. Yields ranged from 20.3 bushels for the check
treatment to 39.2 bushels for the 32-40-0 treatment. The county average
was 19.5 bughels per acre with 18.72 inches of rainfall recorded for -the
period of April 1 to August 1 of that year. :

Increasing the ra.’bes of nitrogen applied up to 68 pounds of N side-
dressed to corn on Verdigris fine sandy loam in Wagoner County, 1949,
resulted in a quadratic type response. Highest average yield of 74.1 .
bushels wde obtained at the 50 pounds N p.er acre rate with an average check
yield of 32.6 bushels. The county average was 19.5 busheles per acre and
rainfall for the four moz?th period April through July was 21.75 inches.

Nitrogen rates were increased up to 80 pounds N per acre on Mason fine
sandy loam, Lincoln County,in 1953, Check yields averaged only 8.2 bushels
per acre. Where 11-45-0 was used as a starter the average yield was in-
creased to 25.1 bushels. The highest mean yield of 28.7 bushels was ob- |
tained with the 11-45-0 starter plus 40 pounds N as sidedressing.



TABLE V

CORN YIELD AS AFFECTED BY VARIOUS SOIL FERTILITY
TREATMENTS, GROUP I SOILS, 1948, 1949 and 1953

Cooperator, Soil Type, Sidedressed Fertilizer Treatment, Pounds Per Acre

County and Year ' ' A

, None 11-0-0 21-0-0 33-0-0 11-14-0 R21-26~0 32-40-0 Average
Bushels Per Acre

L. E. Biles, Teller fine 20.3 27.8 33.4 39.0 24..9 36.5 39.2 31.58

sandy loam, Johnston Co.
19481 '

None 18-0-C 35-0-0 50-0-0 68-0-0
Bushels Per Acre
A.AJeffrey, Verdigris 32.6 51.0 "65.2 Th.1 70.0 - 58.6
fine sandy loam, -
- Wagoner Co., 19492

None R7-0-0 40-0-0 80-0-0
Bughels Per Acre
C. Falkenstein, Mason
fine sandy loanm,
Lincoln Co., 19537

no starter 8.2 : WA ‘ 7.30
11-45-0/A. 25.1  27.2 28,7  25.7 26.77
11-45-40/A. 19.0 28.2 22 0 26.3 : 23.88

1. Yield figures are the mean of 3 replicatibns; treatment F value 10.29%%, gtandard error of mean 2.206.

2. Yield figures are the mean of 3 replicationg; treatment F value 4.62%%; gtandard srror of mean 9.61.
125 pounds 6-12-6/A applied as starter to all plots except check plots.

3. Yield figures are the mean of 3 replications, treatment F value 12.79%#, standard error of mean 1.80.

(04



21

Average yields apparently were depressed with the addition of 40
pounds K20 in the fertilizer applied at planting on this soil. Response
to starter fertilizer treatment and N sidedressed was highly significant
in this experiment. The county average yield for this year was 11.5
bugshels with only 15.97 inches of rain recorded for the four month
period April 1 to August 1 in 1953.

The influence of proper nutrient element balance for increasing
corn yields on a Group I soil, Verdigris fine sandy loam, 1951 is
shown in Table VI. Highly significant differences in yield were ob-
tained as a function of soil fertility treatment at planting and nitrogen
rates applied as sidedressing. A low average yleld of 20.3 bushels was
obtained from the check plots and the high average yield of 65.7 bushels
from the 100-60-40 treatment. A linear type response to increased ni-
trogen rates was indicated when phosphorus and potassium were not limiting.
The same type response to increased pgoaphate rates was indicated when
nitrogen and potassium were not limiting. No consistent response trend
was indicated from increased potassium applications when nitrogen and phos-
phorus were not limiting. The Seminole County average corn yield for that
year was 18.5 bushels per acre and the total rainfall for the period April
1 to August 1 was 12.59 inches.

This experiment was continued at this same site for two additional
years 1952 and 1953. Results of these experiments are presented in
Tables VII and VIII, respectively.

Highly significant differences in yield were obtained in 1952 with
linear response to increased nitrogen rates when phosphorus and potassium
were not limiting. Non-consistent responses to increased rates of phos-

phorus at high N and K levels and to increased rates of potassium at high
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TABLE VI

CORN YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY
TREATMENTS, VERDIGRIS FINE SANDY LOAM,
TOM HILL, SEMINOLE COUNTY, 1951

Symbol Fertilizer Treatment Yields, Bushels Per Acre
Pounds Per Acre Replication
N P205 K20 : 1I I - Bv.
Check 0 0 0 19.2 20.9 20,7 20.3
N1P3K3 10 60 60 2.7 14.5 2.6 B
N2P3K3 20 60 60 43.6 16.9 45.1 35.2
N3P3K3 40 60 60 59.6 27.0 40.7 ALR.4
N,P3K3 60 60 60 39.3 39.3 35.1 4.2
N5P3K3 80 60 60 52.3 56.7 60.2 56.4
Héll;gxg 100 60 60 57.3 52.3 60.8 56.8
N6K3 100 0 60 32.0 4R.2 47.1 404
NeP2K3 100 40 60 40.7 52.3 45.4 461
N¢P3 100 60 0 75.6 77.0 .3 64.6
NgP3Ko 100 60 40 84.3 46.5 66.3 65.7
Average 404 N7 4.6 45.6
Standard error of mean 5.72 F values: Tréatment 11.24%%#

Nitrogen 4.92%#
10 pounds nitrogen per acre was applled as starter fertilizer on all N
treated plots with the remaining nitrogen applied as sidedressing.

Multiple Range Test: Sm = 5.72 1% level
w '5\'5\«\ @5\ r-ww'\ N
fgeRsiages

ﬂ'\L‘-N“'N‘tHHw‘QW\Db

Av.
Yield § 0 34%33“333@

lf;?! ngt underlined by the same line are significantly different at the
evel.
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TABLE VII

CORN YITLDS AS AFFECTED BY VARIOUS SOIL FERTILITY
TREATMENTS, VERDIGRIS FINE SANDY LOAM,
TOM HILL, SEMINOLE COUNTY, 1952

Symbol Fertilizer Treatment Yislds, Bushels Per Acre
Pounds Per Acre Replication
N P205 X20 I 1T 11T Av.
Check 0 0 0 11,4 11.3 5.1 .3
K 0 60 60 15.7 10.2 12.9 12.9
N€P3K 20 60 60 13.0 14.5 12.4 13.3
N2P3KK33 40 60 60 23.2 16,1 16.9 18.7
N3P3K3 60 60 60 011.8 . 39.7 8.8 20.1
4P3K3 g0 60 60 ~13.2  30.3  25.2 22.9
K3 100 60 60 27.5 28.5 28.7 28.2
N5K3 100 0 60 17.7  22.6  26.7 R2.3
N5P1K3 100 20 60 25.7 42.3 31.4 33.1
N5PoK 100 40 60 13.4 29.3 25.6 22.8w

N5P3K§ 100 60 60 33.2  38.7 144 26.1
N 100 0 0 28.1 29.9 20.8 26.3
N5P3 100 60 0 29.9 14.2 23.6 22.6
N593K1 100 60 20 4l.5  38.3 31.4 7l
N5P3K2 100 60 40 2.3 18.7 10.8 22.9
Average 21.6 23.5 17.9 21.0

Standard error of mean 4.4R2 Treatment T value 4.19%%

10 pounds nitrogen per acre applied as starter fertilizer on all N treated
plots with the remaining nitrogen applied as sidedressing.

Multiple Range Test: Sm = 5.72 l% level
o i
Sym- §?§?§§ ey NG
'bol QO M Ny oy N
B N N TN TN TN TACT
DonEEEEEEa R RS ="
Av. = DQOONAOONOOQ A
Yield O N M0 QNN N N0 DS
1e N NN NN M A

Means not underllned by the same line are 51gn1f1cantly different at
the 1% level.
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TABLE VIII

CORN YIFLDS AS AFFECTED BY VARIOUS SOIL FERTILITY
TREATMENTS, VERDIGRIS FINE SANDY LOAM,
- TOM HILL, SEMINOLE COUNTY, 1953 .

Symbol Fertilizer Treatment Yields, Bushels Per Acre
Pounds Per Acre - Replication
N P05 Ky0 1 I I Av.
Check 0 0 0 11.2 14.1 15.9 13.7
P3K, 0 60 60 T 1807 19.0 2.1 19.6
N1P3K 20 60 60 22.6 17.0 17.2 18.9
NQPBKé 40 60 60 32.7 23.9 18.1 249
1i3P3Ky 60 60 60" 31.7 14.9 28.0  24.9
N4P3K3 80 60 60 1.6  30.2 18,7 30.2
NsP3K3 100 60 60 33.6 28.0 16.1  25.9
N5K3 . 100 0 60 22.0 20,5 19.4 20.6
,N5P1K3 100. 20 60 2.0  37.3 21.3 26.9
WePyk3 100 40 60 29.9 16.8 20.2  22.3
N 700 .0 0 18.9  34.5 19.6 24.3
' Pﬁ. 100 60 0 33.6 15.7 24,6 24.7
N%PBKl 100 60 20 32.7 15.7 11.2 19,9
N5P3Kp 100 60 40 19.3 20,9 17.7  19.3
Average 23.8 20.6 18.7 21.0
Standard error of mean 3.89 F Values: Treatment 1.15 (n.s.)

10 pounds N applied as starter fertilizer on hll N treated plots with the
remaining nitrogen applied as sidedressing.



N and P levels were obtained. The lowest average yield of 9.3 bushels
ﬁas obtained from the check plots. Highest”averagé yield of 37.1 bushels
was obtained from the 100-60-20 treatment. The county ayerage for that
year was 12 bushels per acre. Rainfall was only 16.64 inches for the
period April 1 to August 1 during 1952.

There was no statistical significance in yield differsnces as a
fﬁnction of fertilizer treatment in 1953. Increased yields were obtained‘
when nitrogen rates werg,increased at thé high P and K levels up to 80
pounds N per acre. Ingonsistent responses to i;crea§ed P and K rates wére
obtained again that yeérn Lowegt average yileld of 13.7 bughels was from
the check plots. High mean yield of 30.2 bushels was obbained from bhe
80-60-60 treatment. The Seﬁinole County average yield for 1953 was 12.5
bushels with 17.97 inches of rainfail recorded for the périod of four
months April through July of that year: )

Group II Soils: |

| This'se;ond s0il grouping occursg on first and second bottoms also.
These soils have been deposited by recent stream overflows. Hazards
from the cutting action of»wind;blown sand particles is frequently of
great importance on these soils. EerEility is generally low and soil
producfivity foricorn production more limited than with the Group I soils.
Thege soils have good moisture relationéﬁips‘élthougy generally low in
orgaﬁic matter. Soil series in this group include Yéholég Cleoris,
Bufeuls, Kalmia and Pulaski.

Tield response from Gfoup IT soils in Lincoln County to rates of ni-
~ trogen fertilizer sidedressed with and without fertilizer applié;i at

planting are presented in Table IX.



26

Increases in yield as a result of starter fertilization and rates of

N sidedressed were highly significant in 1951 on Yahola clay loam. The
low average yleld of 45.9 bushels was obtained from the check plots and
yields were increased to 52.9 bushels with the application of 10-20-10
at planting. A quadratic type response to N additions was obtained with
highest yields for both the no starter and 10-20-10 treatment when 33
pounds N were added as sidedressing.

Responses to additions of 67, 133 and 200 pounds N per acre side-
dressed with and without 10-20-10 at planting were daterﬁinad at another
gite in Lincpl\n County in 1951. A low mean yield of 21.5 bushels was
obtained from the check plots and an average yield of 35.8 bushels from
plots receiving only 10-20-10 at planting. A quadratic type of response
was obtained with both starter treatments. The high mean yield of 31.1
bu;hala was obtained at the 133 pound N level and 4l1.8 bushels at the
67 pounds N level with the 10-20-10 treatment. The Lincoln County aver—
age yleld in 1951 was 19.5 bushels per acre. Rainfall for the period
April 1 to August 1 of that year was 16.10 inches. a

At thid seme gite, an experiment in 1952 compared yleld response to
17, 33 and 50 pounds N with 6-14-0 used as a starter fertilizer. A low
mean yield of 50.8 bushels was obtained from the check plot and the aver-
age yield from the 6-14-0 treatment without additional N was 53.4 bushels.
A linear regponse to N rates was obtained with the high average yield of
74.7 bushels obtained when 50 pounds N were sidedressed to the 6-14~0
gtarter treatment. The county average was 15.0 bushels per acre that year
with only 13.6 inches of rainfall recorded for the 4 month period April 1

to August 1.



Cooperator, Soil Typse,
County and Year

TAELE IX

CORN YIELD AS AFFECTED BY VARTOUS SOIL FERTILITY

W. A. Phipps, Yahola clay loam

LinedIn Co., 1951

Glen Gobls,
Sandy loamg

Glen Goble,
San_dy loanlg

1. Yield figures are
standard error of

2. Yield figures are
standard error of

3. Yield figures are
standard error of

Yahola very finme
Lincoln -Co., 19512

Yahola Very fine
Lincoln Co., 19523

Starter
Fertilizer
Lbs./A.

no starter
10-20-10

no starter

10-20-10

no startér
6-1/-0

TREATMENTS GROOP I SOILS, 1951-1952"

Sldedressed Fertilizer Treatment, Pounds Per Acre

None

45.9
52.9

None

21.5
35.8

None

50.8

53.4

the mean of 2 replications;

mean A.45.

the mean of 3 replications;

mean 3.36.

the mean of 3 replications;

mean 3.23.

16-0-0 33-0-0  49-0-0
Bushels Per Acre

9.1 - 55.6 55.5

62.4 75.2 73.2

67=0~0 133-0-0 200=0-0
Bushels Per Acre

25.4 - 31.1 27.4

1.8 31.2 33.8

17-0-0 33-0-0 50-0-0
Bushels Per Acre

68.3
64..1 69 .4 747

treatment F value 5.85%#,

“treatment F value 3.19%%,

treatment F value 3.42%%,

Average

51.50
65,92

Average

26.35
35.65

Average

59.55
65.42

LZ



TABLE X

CORN YIELDS AS AFFECTED BY RATES AND TIME OF NITROGEN APPLICATION,
YAHOLA VERY FINE SANDY LOAM, MUSKOGEE COUNTY, 1947

Cooperator, Nitrogen Sidedressed, Pounds Per Acre Standard F Valuel
Date N . \ e Error of N Rate Time
‘Applied 0 17 33 50 99 Av, Mean
F. Vann ,
May 28 14.6 22.3 32.2 30.2 34.1 26.7 2.59 18.07%%  J1 27%%
June 13 14.7 17.6 23.3 26.6 20.6
July 5 10.6 12.7 14.2 16.6 13.5
- Average 14.6  15.9 20.9 22.6 25.8
Jim Short
May 28 10.8  35.4 29.2 28.0 30.4 26.8 1.62 16.36%%  262.04%%
June 13 5.0 7.5 8.3 9.8 7.6
July 5 2.3 3.4 R.7 4.0 3.1
9 13.4 13.0 14.8

Average 10.8 10.

1. ** indicates statistical significance at 1% level.
Yield figures 4re the mean of 2 replications



The relationship of nitrogen rate and time of application was investi-
gated at two sites of Yazhola very fine sandy loam in 1947, as shown in
Table X. |

Highly significant increases in corn yieid were obtained with rates
of nitrggen applied from O to 99 pounds N per acfe. Yield response to
nitrogen apélication was reduced severely at dates of.application later
than May 28 with little effecf obtained when the nitrogen rates were

"applied July- 5.

Average check ylelds at the two sites were 14.6 and 10.8 bushels
respeétively, Mean yields from the May 28 application were 26.7 and 26.8.
Mean yieldé from the June 13 application were 20.6 and 7.6 and average
yields of the July 5 application were 13.5 and 3.1 respectively. The
Muskogee County average yield that year was 17 bushels per acre with a
total rainfall of 24.16 inches reported for April 1 to August 1.

These data reflect the importance of proper tims of nitrogen applica-
tion to the growing crop as streééed by Krantz and Chandler (19).

Group III Soils: »

These soils are productive upland and terrace soils of moderate depth.
These sqils are ﬁsﬁélly moderate in fertility level and usually respond -
well to fertilization, particularly to both nitfogen and phosphate with
favorable rainfall. Krosion is often a factor and soil management prac—
tices must include prévision for minimizing erosion loss with production
of cultivated crops. Soil series in this group include Bethany, Choteau,
Dennis, Batés, Parsons and Vanoss.

A comparison as to nitrogen sources was obtained in 1946 on two

Group III soils, Dennis silt loam in Wagoner County and Parsons silt

loam in Mayes County. Results are shown in Table XI. There was no



Cacperator, Nitrogen
County and Sidedressed
Soil Type Lbs/A.
J. Eﬁnsminger2

Wagoner Co. 20
Dennis silt

loam 240

J. Campbell’

Mayes Co. 20
Parsons gilt .

loam 40

1. OStatistical significance indicgted as n.s.

2. 125 1bs 4=12-4, ap

yield (no mitrogen

48.3
43.3

14.1

11.7

‘NHANOB,

o

Nitrogen Material Used

(M )230

TABLE XI

~ NalNO 3

Bushels Per Acre

43.6
4.4

16.1

16.9

45.9
49.9

18.6
12.8

46.6
48.0

14,.0

15.0

CORN YIELDS AS AFFECTED BY VARIOUS NITROGENOUS
- PERTILIZER MATERTALS APPLIED AT DIFFERENT
" RATES ON GROUP III SOILS, 1946

CaCny Urea

46.2
42.6

17.2

14.6

th significant.

Yield figures are the mean of 2 replications.

Av.

46.1
45.6

16.1

144

lied as starter fertilizer to all plots, mean check plob

2.2 bu./A.

Standard
Error of
Mean

1.93

2.84

3. No fertilizer used as a starber; mean check plot yield (no nitrogen) 20.6 bu./A.
Yield figures are the mean of 3 replications.

F Values-
N Source

2.36 n.s.

1.15 n.s.

0t



significant difference in yield with either of these soil types in com-
paring ammonium nitrate, ammonium sulfate, sodium nitrate, calcium
cyanamide and urea as sources of nitrogen at two rates, 20 and 40
pounds N per acre. DMean jields were 46.1 and 45.06 bushels at the 2O
and 40 pounds N rates on the Dennis silt loam. The Wagoner County
average for that year was 18.0 bushels per acre and 23.45 inches of
rainfall were rgcorded fo; the period April 1 to Bugust 1 of that
year. |

The average yields from the Parsons silt loam were 16.1 and 14.4
bushels at the 20 and 40 pounds N per acre rates, respectively. The
Mayes County average was 16 bushels and 15.39 inches of rainfall were
reported for the period April 1 to August 1 of thatyyear:

These data ére somewhat typical of results obtained from the
other experiments (279 5) indicating that there is little_practical
difference in yield response at‘corresgondigg“rates of N between the
common nitrogen fertilizer carriers under normally productive soil
conditions. Lorenz and Johnson (20) however, reported definite ad-
vantage with use of‘(NHA)z 804, as source of N on certain light textured,
slightly.alkaline soils. |

A‘comparison of.rates and dates of N gpplication, imcluding am-
monium phosphate fertilizer as the N source, was used on Dennis silt
loam in Muskogee County, 1947. Results are shown in Table XIT. Yields
in this experiment were higher with sidedressed nitrogen applied on
June 13. There was no consistent response to the additional phos~
phate apﬁlied with the ammonium phosphate on the June .13 date."Over~

all mean yield for the May 23 application was 12.6 bushels per‘acre.



TABLE XII

CORN YIELDS AS AFFICTED BY VARICUS SOIL FERTILITY

Date Fertilizer

Sidedressed

May 28

June 13

Average

TREATMENTS AND DATES OF APPLICATION,

DENNIS SILT LOAM, ENNOS VANN,. -
MISKOGEE COUNTY, 1947
Fertiligzer Treatment, Pounds Per Acre

1720-0 33-0-0 50-0-0. 16-20-0 32-40=0 . 48-60-0
Bushels Per Acre

17.2 12.6 11.3 9.8 S11.1 13.3

23.1 26.2  33.2  29.2 26.2  28.0

20.2 19.4 2R3 19.5 18.7 R0.7

Yield figures shown are the mean of 2 replications, mean check yield
(no fertilizer) 11.6 bushels per acre '
Standard Error 3.11

F values: Treatment 8.14%%, Date of application 98.09%%,

32

Av..



For the June 13 date, the mean yield was 27.6 bushels per acre.

The usual practical recommendation for time of sidedressing ni-
trogen on these soils is to apply this nitrogen at the time of the
second cultivation. The actual date of application that results
in the most favorable yield response would be expected té vary
with seasonal-conditions from year to year. |

Corn yield responses to rates of nitrogen in smmonium nitrate
compared to similaf'nitrogen rates applied as smmonium phosphste
yere determined for three Group III soilsg in 1947 and 1943. Results
ffom these‘experiments are shown in Table XIII. |

Significant increases from treatment effect were obbtained on
Vanoss silt loam, Johnston County, in 1947. Nb starter fertilization
was used at planting and the average_check yie1d of 23.4 bushels was
near the county average of 20 bushels for that year. Quadratic type
respénse to N additions was_obtained with both nitrogen carriers used.
The high average yield of 28.2 bushels was obtained with the 17-0-0
ﬁreatment and 28.4 bushels at the 32-40-0. The axperiment was con-
tinued at this same site in 1948 and 4~12-4 was appiied to all plots
as a gtarter. The average yield from the check treatment was 13.6
bushels compared to 19.5 bushels for the county average that year.
Linear type response was obtained fqr»both types of W carriers. A
high mean yield of 34.6 bushels was obtained with the 50-0-0 treaﬁ—
ment,. An average yield of 32.3 bushels was obtained from the

4&-60~-0 treatment. No response in increased yield could be attri-
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TABLE XI1I

CORN YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY
TREATMENTS GROUP III SOILS, 1947~1948

Cooperator Fertilizer Sidedressed Pounds Per Acre Std. Treat-
County@“fi v Error ment
Soil Type: c o o § § S g o T
- and:-Year ® . S X & g 3 g Mean Valuel
o § S S SRV S 2 :
= — [ re i ™\ ~ <3

Bushels Per Acre

W
~J

K. Eggenberg  23.4 28.2 25.2 24.1 24.8 28.4 27.9 26.0 1.29
Johnston Co. I ;

Vanoss silt

loam, 1947

K. Eggenberg 13.6 25.5 28.7 34.6 21.9 28.8 32.3 26.5 2.38 16.24wx
Johnston Co. -
Vanoss gilt -

loam, 19483

Gus Shi - 60.3 63.7 69.7 66.2 61.3 64.6 68.6 64.9 @ 3.02 1.95 n.s.
Garvin Co. ' ' : : '

Bethany §1ilt

loam, 19

B. Ledbetter 20.8 27.3 28.0 26.0 27.7 26.0 25.8 25.9 2.44  5.03#*
Mayes -Co.’ o C ‘ :

Choteaw: gilt’

loam, 19482

1. Statistical significance indicated as: ¥ highly significant, 1% level
’ ) ¥ gignificant, 5% lavel .
- n.s, not significant
-No -starter fertlllzer, yield figures are the mean of 2 replications.
.~ 100 pounds, per acre 4~12-/4 applled as starter Tertilizer to all
plots, yield figures are the mean of 3 replications.
200 pounds per acre 4~1l4~4 applied as starter fertillzer to all
plots, yield figures are the mean of 3 replications.
No starter fertilizer, yield flgures are the mean of 3 repllcatlons

woB L



buted to the phogphorus in the ammonium phosphate treatments"
vin County, 1948, indicated a quadrétic type response to ni-
trogen applied as ammonium nitrate although differences as a
funp%ion of treatment were not sta@istically significant.
The check treatment average yield was 60.3 bushels compared
to the county average of 33 bushels per acre. A fertilizer
treatment of 8-24-8 was applied to all plots at planting and
the highest average yield was obtained with the 30-0-0 side-
dressed treatment of 69.7 bushels. An increasing linear re-
sponse to increased rates oflammonium_phosphate applied In

a 4~5-0 ratio was indicated with no yield increase apparent

from the phosphate addition in these treatments.

In enother experiment in 1948 on Choteau gilt loam,
Mayés County, a highly significant response to N rates was
obtalned with response being quadratic in nature ranging from
20.8 bushels for the mean check yield to 28.0 bushelé for the
30-0-0 treatment. A negative 1in¢ar regsponse to the ammonium
phosphate rates was apparent with yields ranging from 27.7
bqshels for the 16-20~0 treatment to 26.8dbusheis for the
48~60-0 treétment. No starter fertilization was appliea at
planting on this expefiment. The county avefage'was 26.5
bushels pér acﬁe and rainfall of‘23.46 inches was recorded

for the period April 1 to August 1 of that year.
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Yield responge during 1949-1951 from three Group III soils to rates
of nitrogen sidedressed with and without fertilization applied at planting
is presented in Table XIV.

The field experimﬁht on Vanoss fine sandy loam, Johnston: County, was
continued at the same site in 1949, 1950 and 1951. Highly significant
yield increases were obtained in 1949 from starter fertilization at plant-
ing and from rates of nitrogen feftilization gsidedressed. The average
check yield was 22.9, the mean yield from the 50 pounds N sidedressed was
4651 bushels. The average from the 14~34~28 gtarter with no N sid@dressed
was 26.1 bushels and the high mean yield was 52.1 bushels from the starter
fertilization plus 50 pounds N sidedressed. The county mean yield was 20.0
bushels with 13.46 inches of rainfall recorded for the period April 1 to
Avgust 1, 1949. |

The 1950 yields at this site ranged from the average check yield of
36.0 bushels to the high mean_yield oé 66.9 bushels from the plots receiv-
ing 10-20~-20 at planting and 40 popnds N sidedressed. Highly significant
response to N sidedressed rates*wés indicated, but no significant response
was apparent from the fertilization at planting. The county average that
year was 27.0 bushels per acre with 25.62 inches rainfall recorded for
the period April 1 to August 1.

The average yields at this site in 1951 ranged from 43.9 bushels
for the check plots to 65;1,bushéls for the plots receiving 50 pounds N
sidedressed. All plots received 5-10-10 at planting and the yield increase
response to N rates was significant. The county average yield was 22.5
bughels with/l7,59 inches rainfall recorded for the period April 1 to

August 1 of that year.



Cooperator

County, Soil
Type and Year

L. E. Biles
Johnston Co.
Vanoss fine
gandy loam,
1949~

Gus Shi
Garvin: Co.
Bethany
silt loam,
19503

L. E. Biles
Johnston: Co.

TABLE XIV

EFFECTS OF SIDEDRESSED NITROGEN APPLICATION
WITH AND WITHOUT STARTER FERTILIZATION ON
CORN YIELDS, GROUP III SOILS, 1949-1951

Starter
Fert.
Lbs./Acre

N-P505-K50

None

13428

None
18-36-18

None
10-20-20

Henry Brensing None
Pawnée, Dennis 6-12-6

g§ilt loam, .
19502

. L. E. Biles
* Johngton Co.
Vanoss: fine
Sandgllqam
1951

5-10-10

Nitrogen Sidedressed

Pounds Per Acre
0 17 33 50

Bushels Per Acre
22.9 4R2.2 43.2 46.1

26.1 41.9 51.7 52.1

B
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oN O
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~IWn
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N2
-3
o\ O
3 O
[GR V]
3w

43.9 55.3 63.9 65.1

L Statistical significance indicated as:

Av.

38.6
42.9

57.1

Std.  F Valuest
Error N rate Starter
of !

Mean

105.5%% 15,72%%
1055

11.2%% 5j, 3%

R.62
i
15.8%% 3.7
3058 . noS#
bo ol
4 .66 " D.s.
3.40 6. 2%

#*% highly significant, 1%
lavel '
% gignificant, 5% level

n.s. not significant
2. Yield figures are the mean of 3 replications.
3. TYield figures are the mean of 2 replications.
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Results from the field experiment on Bethany silt loam, Garvin County,
1950, indicated highly significant yield increases as a function of ferti-
lization at planting and rates of N sidedressed. The average yield from
the check treatment was 43.0 bushels. The high average yield of 72.4
bushels was obtained from the 18-36-18 starter plus 50 pounds N sidedressed
treatment. The county average was 31.5 bushels with 23.84 inches rainfall
reported for the period April 1 to August 1.

Significant increases in yield with increased rates of N applied as
sidedressing were obtained on Dennis silt loam, Pawnee County, 1950.
Average yield for the check tra;tmant was 52.5 bughels and an average
yield of 70.7 bushels was obtained from plots receiving 6-12-6 at plant-
ing plus 50 pounds N sidedressed. No statistical significance was appar-
ent from the starter fertilization. The county average yield was 24.0
bushels with 18.55 inches of rainfall reported for the period April 1
to August 1 of that year.

The influence of proper nutrient balance for increasing corn yields
on a Group IIT soil, Choteau silt loam, 1951, is shown in Table XV.

Highly significant differences in yield were obtained as a function
of soil fertility treatment at planting and nitrogen rates applied as
sidedressing. A low average yield of 10.5 bushels was obtained from the
check plots'andua high average yield of 36.2 bushels from the 100-20-60
treatment. A linear type response to increased nitrogen rates was in-
dicated when phosphorua and potassium were not limiting. An erratic
response to increments of phosphate rates was also indicated when N and K
were not limiting. Potassium showed a linear response to increased rates
when N and P were not limiting. The McIntosh Gouﬁty average corn yield
for 1951 was 17.5 bushels per acre and the total rainfall for the period
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TABLE XV

CORN YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY
'TREATMENTS, CHOTFAU. STLT LOAM. -
F.KLOECKLER, MCINTOSH COUNTY

1951
Symbol Fertilizer Treatment Yields, Bushels 'Per Acre
: Pounds Per Acre ‘ Replication
’ N POy K20 I II III Av.

Check 0 0 0 9.9 _12.5 9.2 10.5
P K3 0 60 - 60 8.6 12.6 16.0 12.4
N§P3K 20 60 60 12.2 31.7 4.1 19.3
NQPBKg 40 60 60 15.6 36.3 19.0 23,6
N3P3K 60 60 60 26.3 34.8 28.2 29.8
NP3Ks 80 €0 60 36.6 39.4 23.5 33.2
NSPBKg 100 60 60 31.9 42.6 31.0 35.2
N5K3 100 0 60 36.6 17.3 34:8 29.6
N5P1K3 100 20 60 45.1 25.4 38.1 36.2
N5PoK 3 100 40 60 33.8 27.2 35.79 32.2
N5P3 100 60 0 2.9 37.6 31.0 32.8
N5P3Ky 100 60 20 25.4 36.6 3L9 31.3
N5P3K 100 60 40 27.8 bds7 28.2 336

Average 22.3 26.4 22.2 23.6
Standard error of meaﬂ 3.74 F values: Tfeatment 10.52%% Nitrogen 5.47%%#

Ten pounds N applied-as starter fertilizer on all N treated plots with the
remaining nitrogen applied as sidedressing. . ¥ -

Multiple Range Test: sm = 3.75 1% level

| e
Symbol . S ED SN
B R A T AT A N
(&) P‘.ZZZZZZZZZZZ
AV W ~FMN OO0 OO0 RO NN
j* + & 3 s = & ©°o & & 3 * » &
o o N Ny

s : A OO O = O Q0N O D
Yield ﬁrﬂﬂmc\zc\zmmm

Meéns not underlined by the same line are significantly different at the
1'% level. ‘



April 1 to August 1 was 14.53 inches.
Group IV Soils:

These soils are located on sandy upland and sandy terraces. They
are usually considered ag having low productive potential. These soils
are generally low in inherent fertility, strongly acid in reaction and
low in organic matter. Proper fertilization usually reguires lime with
high rates of nitrogen, phosphorus and potassium. Soil moigture re-
latiopships are usually good during most seasons, even im those pariods
of limited rainfall considered drouthy for the othér three goil group~
ings: Soil series ‘in this group include Bowie, Dougherty and Stephen~
ville. |

Corn yield response'to rates of nitrogen applied as sidedressing
to Group IV goils was investigated in 1947 and'l94897 A comparison of
nitrogen applied as ammonium nitrate and ammonium phosphate fertilizer
is shown in Table XVI.

Highly significant‘responseﬁ to nitrogen application from both
carriers were obtainéd on Dovgherty fine sandy loam in Johnston county
at the same experimental site in 1947 and 1948. Starter fertilizer
was not applied in these experiments and the phosphate'in the ammonium
phosphate, 4-5-0 ratio, contributed materially to increasing yields
both years. The phosphate addition essentially tripled the average
yield§ obtained from treatments that received corresponding rates of
nitrogen without phosphorug in 1947. The check yield was only 4.4 bu-
shels gnd a high average yield of 17.9 bushels was obtained from the
32-40-0 treatment. The total rainfall for the period April 1 to

August 1 in 1947 was 16.25 inches.
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TABLE XVI

CORN (YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY
’ TREATMENTS GROUP IV SOILS, 1947-1948

Cooperator, Fertilizer Sidadressed Pounds Per Acre Std.  Treat~
Comnty, - o o o © Irror ment
Soil Type o o o d X d o of F
and Year o é:; SR Qo :g B Mean Valuel‘_

S Slk\“ @ B8 & = &

Bushels Per Aore _

D. E. Pryor. 4e 3.6 5.1 5.6 11.7 17.9.16.8 9.3 941 48.96un
Johnaton Co. S 3 T ’
Dougherty
fine sendy
loam, 19477
D. E. Pryor 24,8 36.2 37.4 42.5 38.2 47.3 54.5 40.1  2.35 26,84
Dougharty '
fine sandy
Loam, 1948

W. H. Hathaway 7.5 18,1 30.8 35.9 16.5 30.4 33.7 24.7 2.26 30.64%
Johngton Co. o :

Bowis £ine
sandy loam

19484

1. % highly significant, 1% level | |
2. VYield figures are the mean of 2 repliestions, no starter fertilizér

- &pplied. ) ' .
3 . Yield figures are the mean of 3 replications, no starter fertilizer
applied. L

4. 125 pounds per acre of 4-12~4 applied as starter fertilizer to all
' plots, yleld figures are the mesn of 3 replications. ‘
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Higher yields were obtained at this site during the following year
1948, with a mean check yield of 24.8 bushels. The higheast average yileld
of 54.5 bushels was obtained from the 48-60-0 trestmert with a definite
regponse from phosphate apparent at all nitrogen levels.

At another site within Johnéton Cougty on Bowie fine sandy loam, 125
»Ipounds of 4~12-4 were applied at planting as a étartere Highly significant
responses to increased nitrogen rates were obtained at all levels. The
phosphate in the ammonium phosphate applications did not influence yields
at this site. The starter fertilizétion apparently supplied adequate
available phosphorus for this crop. The rainfall for this county in 1943
was recorded as 18.72 inches for the period April 1 to August 1.

Experiments to determine yield response to nitrogen: rates used with
various starter fertilizer treatments on G;oup IV soils were carried out
on Bowie sandy loam, Johnston‘County, 1949 and i9519 and Stephenville
fine sendy loam, Lincoln Count&, 1952. Results of these experiments are
shown in Table XVIT,

Highly significant linear response to increased nitrogen rates was
obtained when no starter was applied on the Bowie soil in 1949, with yields
ranging from 22,7 bushels from the check plots to 43.1 bushels for the
plots receiving 50 pounds N per acre as sidedressing. The Johnston
County average for that year was 20.0 bushels per acre with 13f46 iﬁches
of rainfall recorded for the period April 1 to August 1. An average yield
of 4064 bushels was obtained.from plots receiving only 12-30-24 fertilizer
at planting. The increase in yield with increasing rétes of nitrogen was
apparently quadratic on thils sgeries receiving sﬁarter fertilizatién. These

data reflect the need for balanced fertilization on Group IV soils.
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TABLE XVII

FEFFECTS OFVSIDEDBESSED NITROGEN APPLICATION
WITH AND WITHOUT STARTER FERTILIZATION ON
CORN YIFLDS, GROUP IV SOILS, 1949-1952

Cooperator Starter Nitrogéh Sidedressed Std. F Valuesl
County, Soil TFert. " Pounds Per Acre Error N rate Starter
Type and Year Lbs./Acre 0 17 33 50 Av. of ‘

' N-P205-~K50 o Mean

Bushels Per Acre

W.H.Hathaway None 22.7 33.7 38.4 43.1 345 2.95 B4
Johngton Co.  12-30-24 0.4 45.7 47.5 4T1.9 45.4 27 3%
Bowie fine ,
sandy loam,
194-3g

W.H.Hathaway  12-24-12 30.1 40.8 53.5 56.5 45.2 .81 21.29%%
Johnston Co.

Bowie fine

gsandy loam

1955'}5 ’

C.Faulkenstein 19-48-19 8.0 12.1 17.4 20.0 14.4 1.70 9.76¥%*
Lincoln Co.

Stephenville

finme sandy

loam, 19523

1. #% Indicates statistical significance at the 1% level.

2. Yield figures are the mean of 3 replications.

" 3. Yield figures are the mean of 5 replications.
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At this same site in 1951, highly significant linear type response to
increased niti-ogen rates was obtained with 12-24~12 used as starter ferti-
lization at planting. Average yields ranged from 40.1 bushels when no
nitrogen was applied to 56.5 bughels for the 50 pounds N per acre treat-
ment. Johnston County average corn yield for that year was 22.5 bushels
with 17.59 inches of rainfall recorded for the period April 1 to August 1.

In Lincoln County, 1952, on Stephol;ville fine sandy loam, highly
significant linear type response to incroﬁéed nitrogen applications was
also obtained. Fertilization at planting was equivalent to 19-48-19
per acre. Average yields ranged from 8.0 bushels per acre with no nitfo—
gen applied to 20.0 bushels with 50 pounds N per acre applied as side~
dressing. The average county yield was 15 bushels. Only 13.60 inches
of rainfall were recorded for the 4 month period April 1 to August 1 of
that year.

Another experiment at the Johnston County site was carried out in
1955 and results are presented in Table XVIII. Significant linear type
yield increases were obtained with increased rates of nitrogen when no
starter fertilizer was used. Average yield of check plots was 39.2
bushels and the mean yield from the treatment receiving 80 pounds N per
acre was 57.5 bushels. Yjelds were significantly increased with stt.u'ter
fertilization with averages of 45.0 bushels and 53.7 bushels being obtain-
ed from plots which received at planting the 29-50-0 and 29—58—5é treat-
ments, respectively, with no additional N applied. These data confirm
the supposition that proper balanced :F'artilization of soils in Group IV
is of great importance. Quadratic tyf»e response to N rates was obtained
with the N-P starter treatments. However, negative response to N applica-
tions was obtained with the N-P-K treatments applied at planting. The



TABLE XVIII
CORN YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY

TREATMENTS, BOWIE FINE SANDY LOAM, W.H. HATHAWBY
JOHNSTON COUNTY, 1955

Starter Fertilizer Nitrogen Sidedressed Pounds Per Acre
Pounds Per Acre
N - Pp05 - K20 0 20 40 g0 Average

Bushels Per Acrof#

Nonse : 39.2 44.4 54.3 57.5 52.06
29-58-0 45.0 45.0 57.6 55.1 50.67
29-58-58 : 53.7 46.4 45.1 46.0 £5.30
Average 4R.63 45.26 52.33 52.86

F Value: Treatment 2 .55%
Nitrogen 3.718%

Standard error of mean 3.83

# Yields are the mean of two replications.
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county average corn yield for 1955 was 36.0 bushels and the rainfall was
13.54 inches recorded for the period April 1 to August 1.

Experiments to determine yield response to various rates and combin-
ations of nitrogen, phosphorus and potassium were established on Bowie
fine sandy loam, Atoka County in 1951, 1952 and 1953.

Results of the 195i experiments are shown in Table XIX. Average
check yield was 16.6 bushels with highly significant linear response to
inereased rates of nitrogen obtained when P and K were not limiting.
Highest average yield was 68.8 bushels from 100-60-60 treatment. The
county average yield was 18.5 pedbate. |8 inconsistent, but significent
response was obtained from increasing rates of phosphorus and increasing
rates of potassium when levels of the other two elements used in the
ccmbinations were not limiting. Total rainfall for the period April 1
to August 1, was 16.88 inches.

Large increases in yield were obtained in both 1952 and 1953 on this
soil type with adequate nitrogen fertilization as shown in Table XX. Aver-
age check yield of 5.0 bushels was obtained in 1952 with a high yileld of
18.2 bushels resulting from the 60-60-60 treatment. Response to increased
N rates was quadratic when P and K were not limiting. Yields increased
lineally with increases in phosphorus when N and K were not limiting.
Response to increased potassium rates, when N and P were not limiting, was
quadratic in nature. The Atoka County average corn yleld was 9.5 bushels
and the total rainfall for the period April 1 to August 1 was 18.0 inches.

Linear type responses to nitrogan; phosphorus and potassium were ob-
tained in 1953 on Bowle fine sandy loam, when each of these elements was
used at increasing rates in combination with high levels of the other two.



TABLE XIX

CORN YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY
TREATMENTS, BOWIE FINE SANDY LOAM
B. RATNS, ATOKA COUNTY, 1951 -

Symbol Fertility Treatment Yields, Bushels Per Acre
) Pounds Per Acre Replication
N P205 K50 I Ir  IIT - Av.

Check 0 0 0 20.8 10.5 18.5 16.6
PoK3 0 60 60 25,7 29.6 19.3 24 .9
N%P3K3 20 60 60 14.7 4l.2 40.4 32.1
N2P3K 40 60 60 33.7 449 39.3 39.3
N3P3Kg 60 60 60 56.1 65.6 55.5 59.1
N P3K3 80 60 60 59.0 57.3 55.5 57.3
N5P3K3 100 60 60 66.2 79.2 &1.0 68.8
N5K3 100 ‘0 - 60 0.0 32.6 33.2 35.3
N5P1K3 100 20 60 58.1 43.1 54.9 52,0
N5PoK3 100 40 60 31.4 44.0 59.0 44,8
N5P3 100 . 60 0 53.2 64,7 46.3 547
NgPoKy 100 60 20 38.8 79.1 33.7 50.5
N5P3Ky 100 60 40 2.4 92.6 35.1 60.0
S Average 38.3 LL.7 37.9 403

Standard error or mean 6.77 F values: Troatment 8.87%% Nitrogen 6.52%%

Ten pounds N applied as starter fertilizer om all N treated plots with the
remaining nitrogen applied as sidedressing.

Multiple Renge Test: sn = 6.78 1% level

Symbol
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TABLE XX

CORN YIELDS AS AFFECTED BY VARIOUS SOIL FERTILITY
- TREATMENTS, BOMIE FINE SANDY LOAM, B. RAINS AND

T. ANDERSON, ATOKA COUNTY, 1952 and 1953

Fertilizer Treatment
- Pounds Per Acre

N P50 5 K>0

No fertilizer
0 60 60
20 60 60
40 60 60
60 60 60
80 - 60 60
100 : 60 60
200 60 . 60
200 120 120
100 0 60
100 20 60
100 40 60
100 60 0
100 60 20

100 60 40

Standard error of mean .

Average

Treatment F Value

Mean Yisld

1952

Bushels Per Acre

e
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[y %g}é
o
No)

3.04

11953

19.4
22.7
25.1
27.1
36.7
31.8
38.1
33.3
33.2
374
36.1

-29.8

32.6
2.1

30.7

5.22

48

2.03 (ns) 1.23 (ns)

Yield figures repregent the mean df three replications.
10 pounds nitrogen applied at planting time on all N treated plots with
the remalnlng nitrogen applied as sidedressing.
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The average check yield was 19.4 bushels and the county average for
that year was 14.0 bushels. Highest average yield»wa% 38.1 bushels ffom
the 100-60-60 treatment with a decrease in average yield of 4.8 bushels
indicated from the additionagl N in the 200-60-60 treatment. Rainfall
during the four months April 1 to August 1 totaled 29.18 inches.

Yield response to ﬁitrogan sidedressed at rates of 0, 20, 40 and
80 pounds N per acre with various combingtions of gtarter fertilization
was investigated on Bowié fine sandy 1oamg Atoka County, 1955. This
is of particular intefest with reference to the pogsibility of produc~
ing corn on land growing bermuda grass. This field was in a solid
bermuds grass sod when plowed for the corn planting in these experiments.
Results of these experiments, which were carried out at two gites on the
same field, are presembed in Table XXI.

Highly significant yield respoﬁaes to increaging rates of nitrogen
were obtained with all starter fertilizer treatments for both sidesﬂ
Response curveg at sits 1 were generally of quadratic>nature with mean
pooled yield of all N rates highest at the A0 pound N rate (66.4 bushels)ﬂ
Highest average yield"of 60.5 bushels was obtained at site 2 from 80-
pounds of N. : : ¢

Lowaest average yleld, 33.5 bushels, at site 1 was obtained with the
38-48-0 fertilization at planting with 20 pounds N sidedressed Highest
average yleld of 92.9 bushels was obbtained with the 20~40-40 fertilization
at planting and 40 pounds N sidedressed. The 1owesﬁ average yield from
all nitrogen rates at one gbarter fertilizer treatment was 42.7 bushels
with the 38-48-0 treatment. Highest average yield of 70.5 bushels was

obtained with the 20-40-40 treatment.



TABLE XXI

CORN YIELD AS AFFECTED BY VARTOUS SOIL FERTILITY TREATMENTS
ON BOWIE FINE SANDY LOAM WHEN GROWN WITH BERMUDA GRASS
TOMIY RAINS, ATOKA COUNTY, 1955

Starter Fertilizer Nitrogen Sidedressed Pounds Per Acre
Pounds Per Acre o -
N - Pp05 - K50 0 20 4 & Av.
Site 1
38 - 48 -0 38.9 33.5 50.9 47.3 42.7
14 - 58 - 58 39.2 58.6 45.3 63.2 51.6
14 ~-58-0 43.7 48.6 59.9 62.2 53.6
2L - 48 - 0 42.8 56.5 66.5 60. 54..0
28 - 28 - 28 50.3 53.5 62.3 @~ 55.4
0 - 110- 0. L7.2 58.2 67.9 65.5 59.7
31 -93 -0 ‘ 50.8 51.9 68.3 80.3 62.8
24 - 48 - 24 57.9 61.3 82.8 78.1 70.0
20 = 40 - 40 58.2 69.4 92.9 6L.5 70.5

Average 47.7 53.5 66.4 63.3

Site 2 :

0-064-0 38.1 39.5 60.0 53.7 47.9
18 =55 - 0 39.9 52.9 51.5 56.8 50.2
14 - 28 - 28 41.8 47.3 51.7 64.2 51.2

8 - 34 - 34 44.3 55.6 48.0 58.8 51.7
17 - 17 - 17 AL7.2 4L2.1 60.0 60.2 52.8
8 ~34 -0 Lt9 53.7 63.6 58.9 55.2
22 - 28 - 0 Lh.6 60.9 70.2 53.3 57.3
17 = 34 - 17 9.1 66.7 69.5 62.3 61.9
14 -28 -0 53.3 68.3 60.6 69.1 62.8

Aversge  45.4 57.9 59.3 €0.5

Yields are the mean of two replications.
Site 1 Standard error of mean .- 6.74, F values: Treatments = 3.80%%
' Nitrogen 15.67%%

Site 2 ©Standard error of mean .- 5.23, F values: Treatments 4.03%*
Nitrogen . 24.41
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At site 2, the lowest yield of 38.1 bushels was obtained from the
0-60-0 starter fertilizer treatment with no N sidedressed. Highest
single treatment aver;ge was 70.2 bushels from the 22-28-0 starter
with 40 pounds N sidedressed. The lowest average yield pooling all
N-rates was 47.9 bushels with the 0~64~0 starter treatment. Highest
lpooled mean for all N rates was 62.8 bushels with the 14r28~0.starter'
treatment.

Atcka County average corn yield in 1955 was i6 bushels per acre
and the total rainfall for the period April 1 to August 1 was 8.05

inches.



V SUMMARY AND CONCLUSIONS

The objective Qf this study was to determine response of corn to
varioug rates and kinds of fertiligzer with emphasis on nitrogen ferti-
lization. Field experiments wers sstablished on soil t&pes typical of
those presently used for corn production and were situated on farms in
representative areas throughout eastern .Oklahoma during the period of
this study, 1946 through 1955.

Soil types generally used for corn production in central and
eastefn Oklehoma were grouped into four categorisg for this study om
the basis of similar soil characteristics for corn production. Results
from these experiments may be suﬁmarized as follows:

Group I Soils:

1. .Theré wag a usual, but not congistent response to N—P—K ferti~
lization at planting on these soll types. There was no apparent response
to phosphorus fertilization with ammonium phosphate applied as a side~
dressing.

2. Highly significant increases in corn yields were obtained with
increased rates of nitrogen fertilization applied as siaédressing on
these goils. The magnitude of fesponse generally increased when elimatic
conditions were favorable for corn production.v

3. Yields increased lineally with N additions up to 80 pQunds N
per acre when P and_K were applied at high rates. Increases iﬁ &ield
with inecreased P'applications were obtained when N and K were applied at
high rates. No apparent yield response was obtained with increased K

additions when N and P were applied at high rates.
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Group II Soils:

1. Highly significant yield increases were obtained on these soils
from N-P-K fertilization applied at planting and with increased rates of
nitrogen applied as a sidedressing. .

2. Date of nitrogen application was of great importance at all rates
of aidedre;sing with appiioa.tiona applied in late May being most effective.
Group III Soils: ] .

1 Nq difference between various nitroém carriers was obtained when
applied to. supply equivalent rates of N,

2. Date of nitrogen application -waa of impoﬁmce for rates of
nitrogen applied as ammonium nitrate and as ammonium phosphate with mid-
June applications the most effective.

y B Thlera was generally a signii_'icant_yield increase with N-P-K ferti-
lization when applied at planting on these soils, but there was no apparent
consistent response to the phosphate applied as ammonium phosphate when
sidad::_'es.sed. . |

4. Highly significant yield increases were obtained with rates of N
applied as a sidedressing up to 50 pounds N per acre. I‘i’elds were increased
at corresponding N rates when oompléﬁe fertilization was applied at planting.

5. A 1inear-_type yield increase was obtained with increased rates of
N applied when combined with high levels of P and K. Response to increased
P rates waé erratic when combined with high N and K rates. Yields increased
slightly with increased K rates “When N and P were, lq.pp].ieo.'l at high rates.
Group IV Soils:

1. There was generally,on these soils, a consistent response to com-
slgte I certilisation a6 plasklng with bighly sgitiomt 1inear trie. .

increases in ;j.old obtained with increased rates of nitrogen applied as
S

-



gidedressing up to 50ﬂ§oundsmN per acre. 'Highly significant yield in-
creases wers obtained ffom phosphate applied as ammonium phosphate
gidedressed when no starter fertilization was used.
- 2. Yields incressed lineally with increased N-rates when P and

K Qere applied at high levels. Linear increases in yield with in-
creased P rates at high N and K levels were obtained and increased
yields with increasing rates of K were obtained when N and P were not
limiting.

3. Highly significant increases in corn yields weré'obtained
with increased rates of N sidedressed combined with P;iﬁéP and N-P-
K fertilization at planting when grown with bermuda gfaSS on Bowia

fine sandy loam.
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Bethany Silt Loam:

The Bethany series comprises Reddish Prairie or dark Prairie soils
of central Oklahoma and other gimilar gfaaalands. They are developed in
smooth well-drained areas of upland or high terrace and have substrata
of slightly acid to neutral fine sandy clays, silts or shales. These
soils are not very extensive, but are largely in cultivation as they
are productive and well suited to many kinds of crops. Following is a
description of a cultivated profile of Bethany silt loam (8). It is
located 1/4 mile north of Stratford in nearly level field, NW 1/4,

Sec. 23, T. 4 N., R. 3 E. |

A; O to 14 inches, dark grayish-brown silt loam; moderate to
strong medium granular; not crusty; friable; pH 6.2;
gradual boundary.

Ao 14 to 24 inches, dark brown mottled with small reddish-
brown heavy fine sandy loam; slightly less organic
matter than 11, pH 6.2; gradu.al boundary .

B 24 to 70 inches, gray and yellow mottled sandy clay; low
in organic matter; irregular blocky structure; pH 5.8;
gradual boundary.

C 70 # inches, red, gray and yellow coarsely mottled or-
splotched fine sandy clay; pH 7.0.

Bowie Fine Sandy Loam: *

The Bowle series consists of Red and Yellow Podzolic soils having
friable subsoils that are yellow in the upper part, but splotched or
mottled with red in the lower. The parent materials are acid moderately
sandy earths of the Gulf Coastal Plain. These soils are of good depth and
of low natural productivity, but are very responsive to fertilization.
Following is a description of a cultivated profile of Bowie fine sandy
loam (8). It is located 1/4 mile south of Bentley school, NE 1/4, Sec.
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18, T. 4 8., R. 12-E.

Ap O to 5 inches, light gray fine sandy loam; structureless to

¥ wesk medium granular loose to very friable; very
permeable; pH 6.5; gradual boundary.

A> 5 to 13 inches, very pale brown fine sandy loam; fragmental
breakage; structureless; loose to friable; pH 6.5;
gradual boundary.

Bp 13 to 28 inches, brownish-yellow sandy clay; compound

' strong fine granular and weak medium subangular
blocking; moderately friable to friable when moist;

faint mottling of yellowish-red increases with depth;
pH 5.0; gradual boundary.

Bps 28 to 42 inches, yellowish-brown mottled with yellowish-
'~ red (light gray in lower part) light sandy clay;
compound strong fine granular, weak medium sub-
angular blocking moderately firm to firm when
moist; pH 5.0; gradual boundary.
C 42 to 54# inches, sandy clay loam intercalated with sandy
< clay; coarsely mottled light gray and dark red
_ structure; few roots; water at 50 inches; pH 5.2
Choteau Silt Loam:

The Choteau series compriges imperfectly drained Reddish Prairie
Soils developed on old, acid, usually somewhat silty alluvium of such
streams as the Verdigris and Grand Rivers that drain acid Prairie and
Reddish Prairie soils. Choteau is the alluvial-terrace equivalent of
Dennis;:- ‘It is developed on more acid alluvium and has more motlled and
somewhat heavier subsoils than Vanoss. These soils are of good depth
and of fine productivity for many crops. Following is & description
of a cultivated profile of Choteau silt loam (8). It is located 1/2
mile west and 1 mile north of Pryor, 100 feet east of southwest cormer
Ses. 6, T. 21 K., B 19 E.

A.p 0 to 14 inches, dark grayish-brown silt loam; moderate
medium granular; friable; many pores and worm holes;
pH 6.0; gradual boundary.

A2 14 to 24 inches, yellow silt loam to light silty clay loam;
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moderate medium granular; friable; porous and permeable;
a few brownish-yellow gpots; pH 5.5; gradual boundary

B21 R4 to 36 inches, light yellow1sh-brown gilty eclay mottled with
red, light brownish-gray and brownish-yellow spots; weak

medium subangular blocky; firm to friable moist; hard
when dry; pH 5. 5, gradual boundary.

- C 36 to 50 # inches, light-gray and pale-yellow mottled Sthy
clay; firm to very firm; pH 5.

Dennis Silt Loam:

The Dennis series includes dark-colored soils 6f the transifion zone
between Pralrle and Reddlsh Pralrle soils zones developed principally from ‘
noncalcareous s1ltstones and 91lty shales with occasional layers of fine
grained sandstone. Bedrock is encountered usually at depths ranging from
about 3 to 5 feet beneath the surface. Following is a description of a
typical profile of Dennis silt loam (8). It is located 3 1/2 miles
northwest of Wagoner near southwest corner of Sec. 29, T. 18 N. “R. 18 E.

A 0 to 12 inches, dark grayish~brown silt loam; with thin
platy to soft crumb structure; frigble; pH 5.5;

‘gradual boundary .

By 12 to 20 inches, yellow1sh—brown to dark yellOW1sh—brown B
silty clay loam, mottled with reddish-brown in some
places; 'coarse granular or blocky structure; firm;
pH 5.5; gradual boundary.

Bp & 20 to 46 inches, pale-yellow mottled with light yellowish-

B3 - brown and dark brown silty clay; fine blocky and pris-

‘ natic structure; friable when moist and plastic when
wet; very firm; pH 5.8; gradual boundary.

C 46 # inches, thin-bedded 'silty and clayey shales with . .
' intercalated very thin beds of fine grained sandstones.

Dougherty Fine Sandy Loam'
The Dougherty series comprises Red and Yéllow Podzolic 501ls, with
subgoilg of red to yellowish-red frlable sandy clay loam, developed on

‘sllghtly acid to weakly alkaline moderately sandy alluvium that orlglnated



mainly in subhumid areas underlain in part by "Red Bedg". The Dougherty
series differs from Teller in being more acid and leached and in having

a distinct light—colored Az horizon. These soils are of good depth

and of low natural productivity, but are very responsive to fertilization.
Following is a descrip%ionbof a cultivated profile of ungherty fins
eandy loam (8). It is located 1 mile west and 1 1/2 miles north of
Mannsville, SW 1/4, NE 1/4, Sec. 17, T. 4 8., R. 4 E.

Ay | 0 to 6 inches, grayish-brown fine séndy loam; very weak
' granular; very friable; pH 6.1; gradual boundary.

A, 6 to 14 inches, llght~brown light fine sandy loam; very
' wegk granular to massive; very friable; pH 6.1;
gradual boundary.

B, 14 to 38 inches, red sandy clay loam; massive; porous;
friable; hard when dry; pH 5.5; gradual boundary.

38 to 60 inches, reddish-yellow sandy clay loam;
massive; friable; pH 6.1; gradual boundary.

&

C, 60 to 80 # inches, reddish-yellow slightly acid to’
o weakly alkaline moderately sandy alluvium; commonly
somewhat stratified.
Mason.Flne Sandy Loam,
The Mason series comprisges dark, moderately well—dralned frigble,

-non—calcareous soils developed on 81lty,and clayey alluvium of low terraces,
mainly in the Reddish Prairie soil zone. Mason lies somewhat. higher than
the associate Verdigrisg which it reseﬁbles, but is above overflow and
has a somewhet more. developad’ textural anqlstructuraliprofile. Following
is a description of a cultivated profile of a Mason fine sandy loam (8).
It is located about 2 1/2'mmles<ﬂprtheast of Ch&ndler;near the genter of
NE 1/4,8ec. 34, T. 15 N., R. 4 E.

A7 O to 20 inches, dark grayish-browm to brown loam; weak medium
granular; very friable in upper part; medium granular and
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frlable in lower part; many pores and worm holes;
6.3; gradual boundary

By 20 to 30 inches; light yellowish-brown sandy clay loam
with many brownish-yellow spots; weak blocky; friable
to slightly prismatic; permeable; pH 6.0; gradual
boundary

C1 30 to 54 # inches, much like layer above, but more coarsely
mottled with yellowish—~red and brownish-yellow;
pH 6.0.

Parsons Silt Loam:

The 'Parsons series includes rather light-colored Planosols of the
Prairie and Reddish-Prgirie soils zones developed in silty and clayey
materials weathered from noncalcareous gray and brown shales, chiefly
of carboniferous age. Thege soils are best sulted for cool season crops
" Dbecause of the claypan subsoil. Following is a description of a culti-
vated profile of Parsons silt loam (8). It is located 7 1/2 miles
northwest of Wagoner in SE 1/4, SE 1/4,Sec. 27, T. 18 N R. 17 E.

A O to 7 1nches, light brownish—~gray silt loam; weak granular;
friable; permeable; pH 6.0; gradual boundary.

A> 7 to 10 inches, very pale brown silt loam mostly appearing
as films on peds; pH 5.8; sharp boundary.

Bs 10 to 30 inches, very dark grayish-brown clay; prismatic
and blocky; very firm and compact; very: slowly
permeable; pH 6.0; gradual boundary.

B3 30 to 42 inclies, dark grayish-~brown clay with yellowish~
brown specks or mottles; many fine black concretions
and small crystalllne specks which may be gypsum;
crumbly; pH 6.4; gradual boundary.

C 42 to €0 # inches, light olive-gray, pale-yellow and dark-
brown mottled massive.clay or silty elay, grading into
gray or brown slightly sandy clay shale.



Port Very Fine Sandy Léamz

’The Port series comprises brown to dark reddish—brown noncalcareous
alluvial soils with alkaline to calcareous svbsoils ranging in texture
from loams to silty clay. These soils occur in flood plains,jﬁhich are
rarely to oceasionally inundsted. The parent materials are of reddish-
calcareous silty alluvium from subhumid plains underlain .in part by réd
beds. These solils are productive and are sulted to many kinds of erops.
Followiﬂg is a deseription of a cultivated pfofilé of Porﬁ.very fine
sandy loam (8). 'It.is located 4 1/2 miles east and 1 1/2 miles north
of Skedee on thé west side of NW 1/4; Sec. 12, T. 22 N, R. 6 E.

Al 0 to 14 inches, reddish-brown very fine sandy loam; granu-—
lar; friable; pH 7.2; gradual boundary.

Ag 14 to 28 inches, reddlshrbrown light clay; weak blocky,
crumbly when moist and hard when dry; pH 7.3;
gradual boundary .
C 28 to 54 inches, reddish-brown clay loam similar to As.
Reinach Fine Sandy Loam:

The Reinach seriQS'cbnsisﬁs of éomewhat reddish youthful soils
with silty or onlj moderately sandy subsoils developed in calcareous
reddish alluvium. The soils occur on low terracés of streams that
carfy sediments mainly from plains tﬁat are underiain by "Red Beds".
Thé soils are a few feet above ordinéry overflow and have a slightly
"darkgned, generally noncslcareous surface. These soils are very
productive-and are _suited to many kinds of crops. Following is a
descfiption of a cultivated profile of Reinach fine‘sandy loam (8).
It is located 1/2 mile west of Pauls Valley, SW 1/4,Sec. 7, T. 3 N.,

R. 1 E.
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Al 0 to 14 inches, reddish-brown silt loam or fine sandy loam,
weak gremular; slight shear a't plow depth; weak prisms;
pH 7.0; gradual boundary.

AC 14 to 50 inches, light red very fine sandy loam or silt loam;
very weak prismatic and wesk medium granular; friable and
permeable; pH 7.5.

Stephenville Fine Sandy Loam:

The Stephenviile series comprises Red and Ybllow Podzolie soils with
subsoils of yellowish-red or red friable sandy clay loam or sandy clay.
_ The series is developed on noncalcareous sandy formations;ﬂmﬁinly of the
Cretaceous and Permian. These soils are of medium depth and low natural
pioductivity; but ére very responsive to good management. Following is
a description of a typical profilé of Stephenville fine sandy loam (8).
,1>It is located 2 miles north and 2 miles east of Chandler, NE 1/4,8W 1/4,
~ Sec. 36, T. 15 N., R."4 E.

A, 0 to 11 inches, brown fine sandy loam, wesk granular; very
' friable; permeable; pH 6.5; distinct boundary.

A, 11 to 14 inches, very pale brown fine sandy loam with a
: few small yellowish-brown spots; weak medium granular;
very friable; pH 6.5; gradual boundary. :

Bgl 14 to 22 incheby . brown heawvy ssndy clay. loam;: Weak blocky;
firm to friable; upper part is coated with light gray
films; pH 6.3; gradual boundary.

By, 22 to 36.inchesy .iottled yellowlsh-re&, red and yellowlsh—-
brown sandy clay; weak blocéky; firm; pH-5.5;
gradual boundary.

C 36 %o 45 inches,. coargely mottledred and yellowish=red partly
: weathered sandy red beds with many spots and seams of
nearly black ferro-manganese films; texture crushes
to sandy clay loamj; distinct boundary.

C 45 to 54 # inches, weak red clay with distinet shaley materialj;
pH 7.5,
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Teller Fine Sandy Loam:

"The»fellef\SGTies includes brown or reddish-brown friable surféce-
lsoils with red or reddish-brown permeable subsolls, developed under a forest
growth of hardwood trees from old alluvium washed largely from thev"Red Beds"
of the western plains. These soils are not very extensive, but they arel
largely in cultivationsés they ére,productive and are suited»to.many kinds
of crops. Although these soils are not éalcareous, neither are they
strongly acia. Following is a description of}a cultivated profile of Teller
very fine sandy loam (8). It is located 1/2 mile northwest of Russett
or about 400 feet north of L. E Biles' house in a smsll field, SE 1/4,

NE 1/4, Sec. 19, T. LS., R 5 E

A, 0 to 9 inches; brown fine sandy loam; weak granular;

friable and permeable; pH 5.8; gradual boundary.

',_l

By 9 to 14 inches; reddish-brown light silty clay loam;
weak medium granular; friasble; porous and permeable
with meny fine pores and worm holes; pH 5.7;
'gradual\boundary.

By 14 to 24 1nches, reddlsh-brown sandy clay loam; weak
coarse prismatic and moderate granular; permeable;
many flne pores; pH 5.3; gradual boundary.

33 24 to 43 1nches9same as B2 but containing some coarse
sand and approaching sandy clay; pH 5.3; very gradual
boundary..

C 43 to 504 inches, yellowish~-red light silty clay loam;
porous and permeable; pH 5.4; and is relablvely
unaltered material.
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Vancss Silt Loams
| The Vanoss series comprises deep, well-drained, somewhat youthful

Reddish Pfairie Soils déveloped in ariable, alkaline, usually reddish,
aeolian or alluvigl silty or loamy Pleistocene or recent sediments

that are relatively high in weatherable minerals. The Vanoss series

is less reddish than Teller or Norge, and has more frigble permeable
subsoils containing less clay %han those of Bethany, Taloka and Calumet,
but with heavier subsoils than the often assoclated youthful Mipéo goils.
These soils are not very extensive,but they are largely in cultivation
as they ére productive and are suited to many kinds of crops."Following
is a description of a cultivated profile of Vanoss silt loam (S). It

is located 1/4 mile northwest of Russett or about 600 feet south of

L. E. Biles! house, SE 1/4, NE 1/4, Sec. 19, T. 4 S., R. 5 E..

Ay O to 15 1nches, grayish-brown silt loam; moderate to strong
medium granuler; friable; pH 7; gradual boundary.

Byp 15 to 30 inches, brown silty clay loam; strong coarse
granular; friable; pH 7; gradual boundary.

By 30 to 45 inches, brown silty clay loam faintly mottled
- with about 5% of reddish~yellow; friable to firm;
contains a few black ferromagnesian concretions;
pH 8.0; gradual boundary.
C 45 to 70 inches, light yellowish-brown silty elay loam;
‘ friable to firm; alkaline; contains a few black
ferromagnesium concretions; pH 8.0; gradual boundary.
Verdigris Silt Loam:
The Verdigris series have brown to dark brown surface soils over
brown or gray subsoils. ' They are composed of soil materials transported

targely from dark soils of the Prairie soils in central and eastern

Oklahoma . They are inherently productive where drainage is favorable.
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Following is a description of a cultivated profile of Verdigris silt
loam (8). It is located in the first bottom of Spring creek 4 miles
east and 3 miles north of Stratford, SE 1/4, SW 1/4,Sec. 4, T. 4 N.,
R. 4 E.
Al 0 to 10 inches, brown or dark brown rather friable
silty loam; high organic content; pH 7.0;

gradual boundary.

A> 10 to 24 inches, browm friable clay loam; moderately high
organic matter; pH 6.8; gradual boundary.

AC 2/ %o 36 inches, brown and dark brown mottled clay loam;
organic matter is somewhat lower tham in A; pH 7.2;
very gradual boundary.

C 36 to 6#. incheg,brown or slightly reddish~brown rather
friable loam; becomes more sandy with depth; pH 7.2.

- Yehola Very FineTSandy Loam:

The Xahéla~séries comprises somewhat reddish calcareous alluvial
- soils with moderately sandy subsoils that occur in the Reddish Qhestnuts
Reddish Prairie and wegtern part of the Red and Yellow Podzolic soil
zones. Yahola soils occupy situations subject to recurrent flooding
and the addition of fresh soil materials to the. sufface. Following is
a profile description of a cultivated profile of Yahola very fine
R'sandy loam (8). It is located about 2 miles south and 1 mile east of
Weber Falls, SW 1/49860 29, T. 12 N., R. 21 E.

A O to 10 anhesg llght brown,very fine sendy loam; friable
and permeable; pH 7.2; gradual boundary.

AC 10 to 30 inches, plnk very fine sandy loam like that above;
Sand very wet in lower part; abrupt boundary.

Cug 30 to 46 inches, grayish-~brown silty clay loam which is
holding water up; gradual boundary.

Cug 46 to 54 # inches, reddish-browm clay loam with normal
moisture content.
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