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CHAPTER I

INTRODUCTION

Soil productivity is the caspacity of a soil to produce crops
and is subject to three major influences: the inherent productivity
of the soil, the mansgement practice and climate. For many years
there has been a recognized need for information on the productive
capacity of soils and their response to various mansgement inputs
and amounts of these inputs under different envirommental conditions.
Since the many soil types in Tennessee vary greatly in their ability
to produce crops, this information is needed in order for farmers
to better utilize their land and other resources by selecting the
best cropping system and management level.

A preliminary study” of the productivity of Huntington,
Waynesboro and Dickson soils in 1958 showed that these soils have
different productive cepacities for corn at low to moderate levels
of management and also thet these soils do not respond alike to
given inputs and, therefore, require different menagement.

The objective of this study in Putnam County was to determine

the maximum productive capacity of these same three soils for a
given year and their response to certain management variables at
high levels of inputs.

2-/ Graves, Charles R. The productivity of Huntington,
and Dickson soils for corn. Unpub. M.S. thesis, University of
Tennessee, Knoxville, Temnessee. 1959.



CHAPTER IX
LITERATURE REVIEW

I. SOIL PRODUCTIVITY

The primary function of soil productivity ratings is to
establish the absolute or relative productivity of individual soil
types for specific crops under definite systems of management. The
importance of management practices as related to the productivity
ratings of soils was clearly shown by Bauer et al. (2) in summeriz.
ing the work done over several years in Illinois., They stated that
appropriate chemical treatments greatly reduced soil productivity
differences. Smith (21) stated that the classification of soils
based on their capacity to produce corn is closely associated with
their ability to supply essential nutrients and moisture. In many
cases, if the necessary elements are made available, the soils
formerly considered unsuited to this crop can produce profitable
yields. 0Odell (17) indicated that levels of management should be
defined when measuring and comparing productivity among soils.
Bell and Springer (3) pointed out that soils vary greatly in their
capacity to produce crops and in their response to soil and erop
management practices.

As far back as 1937, Ableiter (1) showed the value of
productivity ratings of soils at the "poor" and "better than average"
levels of management, but he also stated that there was an even



greater need for obtaining yield data for rating the productive
capacity at a high level of management.

Since a soil productivity rating is an attempt to predict,
or estimate, the ecrop yields that may be expected under specified
conditions, the degree of prediction accuracy is very important.
Concerning the aceuracy of productivity ratings, Smith and Smith
(22) found that, with sufficient yield data at a given management

level, the productivity of a given soil for a specific crop can

be predicted with a reasonable degree of precision. 0dell and Smith
(18) indicated that when farms are carefully classified according to
soil management practices, the average long-time farm yield of a
given crop tends to cluster rather closely about the average yield
for that soil type.

II. INTER-RELATIONS OF FERTILIZATION, MOISTURE
SUFPLY AND PLANT POPULATION

In any study on the productivity of soils for corn and the
response of the crop to fertilization, it is important for best
interpretation of the data concerned that the inter.relations of
moisture supply and plant population with fertilization be considered.
Smith (21), working with 6, 8, 12 and 18,000 plants per acre at
different fertility levels, got inereased yields up to 18,000. As
& result of these experiments, he stated that, in order to obtain
maximum benefits from higher fertilizer levels, it is necessary to
inerease the rates of planting. Long (12) stated that the optimum



planting rate of corn largely depends on the fertility of the soil
and its cepacity to deliver water. He also stated that a stand not
exceeding 12,000 plants per acre appears to be best for good corn
soils in Tennessee. Parks and Overton (19), using & full-season
prolific hybrid, found that during relatively dry years a plant
population of 12,000 per acre produced a yield comparable to that
obtained from a lower population. Mng,vokavith 8, 12, 16,
20 and 24,000 plents per acre on State loam with different rates of
nitrogen fertilization, obtained s meximum yield of 136 bushels per
acre with 24,000 plants and an spplication of 180 pounds of nitrogen
per acre. Even though it is possible for moisture stress to reduce
or eliminate fertilizer response, numerous experiments have shown
that plants growing on fertile soils generally make more efficient
use of the available soil moisture than plants growing on soils low
in fertility.

MacGregor (13) found that a shortage of soil moisture during
the growing season can reduce or eliminate fertilizer effects, even
with adequate corn population and with all other growth factors at
an optimum., Montgomery and Kiesselbach (15) measured the water
requivement of corn as influenced by fertility levels. They observed
a marked reduction in the water requirement with increasing soil

?-/m,mu.. Measurement of soil productivity on four
selected solls in terms of corm yields. Unpub. M.S. thesis, University
of Temnessee, Knoxville, Temnessee. 1958,



fertility. Hanks and Tamer (9), working with corn and cats in
Wisconsin, showed the effects of fertility level on water use.
In every comparison they found that there was more efficient use
of water under high fertility treatments than under low fertility
treatments. In 1949 and 1950, corn yields per inch of water used
were on the average 1.k times greater on the high-fertility plots
than on low-fertility plots. Kelly (11), after reviewing the
literature on water usage, stated that fertility level has a marked
effect on the efficiency of water use by plants. When even higher
yields were obtained with increased fertilization, there was a
corresponding ineresse in the efficiency of water use.

III. EFFECT OF ROW SPACING

The development of chemicals for weed control in corn, the
use of which makes it possible to grow corn without cultivation,
has resulted in some investigations on the feasibility of closer
row spacings. Mmmwmotsﬂwkzmu’
probably a holdover from the time when cultivators were horse~drawn
and the row had to be wide enough to accomodate the animal, and
which may not be best from the standpoint of yield. Bryan et al.
(4) eompared 21 by 21 inch spacing with 42 by 42 inch spacing with
1k,224 plants per acre at each spacing for a keyear period in Iowa.
In 2 of the 4 years, the yleld of the narrower rows exceeded that
of the standard rows (42 inches) significantly; however, the closer
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spacing consistently had more lodged plants than the wider spacing.
Mederski and Hoff (14) found that a 20-inch row spacing not only
produced 6 to 10 bushels more per acre, but also reduced the
percentage of nubbins and inereased the number of ears per plant.
They credited this incresse to increased shading of soil surface,
more conservation of soll moisture, more uniform utilization of
soil moisture, and improved utilization of solar energy. They also
observed that the 20.inch row spacing provided a more uniform
vegetative cover early in the season. This resulted in reduced soil
erosion and better weed control. Strickler and Laude (23) noted a
significant response from cultivating 20.inch rows, but corn
performence in narrow uncultivated rows was unsatisfactory.

IV. ROOTING DEPTH

One of the important factors in explaining variations in
yields on different soil types is the difference in the effective
rooting depth of plants., Fehrenbacher and Rust (6) studied the
depth of corn yoot penetration in four Illinois soils. They found
that the depth of root pemetration and availsble soil moisture
storage capacity in acre inches of water to these depths were 5k
inches and 10.6 acre inches, respectively, in Saybrook; 48 inches
and 9.8 acre inches in Ringwood; 36 inches and 7.l acre inches in
Elliott; end 38 inches and 6.k acre inches in Clarence. They
suggested that the differences in depth of root penetration and in
availeble soil moisture in the rooting zone are probably the main



factors responsible for differences in the long-time average
yields on these soils.

Winters and Simonson (26) stated that the difficulties of
root penetration are due to one or more of the following soil
characteristics: high bulk density, low porosity, restricted
aeration, or low fertility.

Corn rooting depth may be increased by soil treatment.
Fehrenbacher and Snider (7) showed that solil treatment, including
legumes turned under, increassed crop yleld on a Cisne soil. This
soil trestment increased yields by adding needed plant nutrients
end by indueing corn root penetration and development into the
lower soil horizons, which made it possible for plants to reach
and use moisture at greater depths.

V. LODGING

With the increased use of corn pickers, lodging of corn has
become a more serious problem. Mechanical harvesters cannot recover
all the ears from lodged stalks, thus resulting in a loss of grain
to the farmer. Iodging is & serious fault of some corn varieties,

and even the most resistant varieties lodge under certain conditions.
Nelson (16) stated that the degree of lodging increased progressively

with plant populations ranging from 9,300 to 26,200 plants per acre,
and that nitrogen increased lodging slightly, but was over-balanced
by inereased yields. He also said that cultivation did not affect
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lodging., Bryan and co.workers (L), working within a range of 10,000
to 20,000 plants per acre, concluded there was no yield advantage
in having more then 14,000 plants per acre and that lodging increased
materially at the higher populations. Long (12), experimenting
with 8,000, 12,000 and 16,000 plants per acre, found that high plant
population was & more important factor in inducing lodging than was
rate of nitrogen. Hall (8), working under natural rainfall conditions,
reported no relationship existed between lodging and ear height,
eross section of stalk or weight of ear. Wilson (25), reported that
plant height was associated with the vigor of a particular strain
annmmumwwm;



CHAPTER IIX

GENERAL DESCRIPTION OF AREA AND SOILS

This study was conducted in Putnam County, which is located
in middle Tennessee., Putnam County consists of three physiographic
regions, viz., Cumberland Plateau, Highland Rim and Outer Basin,
The soils studied occur on the Highland Rim and Outer Basin only
and are developed largely from limestone-derived parent materials.
Of the three soils studied, Dickson and Waynesboro are on the
Highlend Rim while Huntington is found on the Highland Rim and in
the Outer Basin, The Huntington found in the Outer Basin is higher
in phosphate content than the Huntington found in the Highland Rim.

The Hutington soils are deep, friable, end well drained.
They are composed of young sediments on first bottoms and in
depressions and are derived largely from limestone uplands. They
have a dark brown surface end a friable dark brown to dark yellowish
brown subsoil. Beneath the subsoil are stratified lsyers of
different textures that contain some fine chert, gravel, pebbles,
and sand. ( A profile description of Huntington is shown in
Appendix A.) They occupy level to gently.sloping flood plains and
narrov bodies of local alluvium along smell drainageways and areas
at the base of slopes. These soils are slightly acid to mildly
alkaline. They are high in natural fertility and organic matter.
Although they are important agricultural soils, they are of limited
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extent in Putnam County. They occur mainly in the Waynesboro-
Holston-Baxter soil ares on the Highland Rim and in the Dellrose-
Rockland-Mimosa soil area in the Central Besin., The originsl
vegetation was mixed hardwood forest, including caks, poplar, elm,
maples, hickory and ash. Nearly all these soils are cleared and
are used principally for producing corn. They are excellent soils
for row crops. The main problem in their use is occasional stream
overflow.

The Waynesboro soils consist of deep, well.drained, moderately-
acid soils developed on relatively old, high-stream terraces. Where
uneroded, they have a yellowish brown to brown silt loam or loam
surface and a yellowish red silty clay loam or clay loam friable
subscil. The Waynesboro soil series has developed from general
alluvium washed from uplands underlain by a variety of sedimentary
rocks such as limestone, shale and sandstone. Most of the Waynesboro
soils apparently have been formed from & newer thin mantle over an
older alluvial deposit. (A profile description of Waynesboro is
shown in Appendix B.) Slopes range from 2 to 30%. These soils
are medium in naturel fertility and organic matter. Soil tests
indicate that Waynesboro surface soils contain about 1 to 2§ organic
matter and are low to very low in phosphate content, but above
average in avallable potash. Surface runoff and infiltration are
medium., These soils have a moderate moisture-supplying capacity,
a relatively thick layer favorsble for roots and are of good tilth,.
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They ave in lavge eress in the south and eentral part of the County
on the Highland Rim Plateau. The total acreage of these soils is
about 5% of the County. About 90% of these soils are in cultivation.

The Dickson soils are well-drained to moderately welledrained
upland soils but possess a distinct brittle fragipan. Virgin
profiles commonly have a light yellowish brown to brown silt loam
surface and & yellowish brown subsoil, The compact, firm fragipen
is at & depth of about 26 inches. The fragipan is not a zonme of clay
concentration; in fact, the clay content is low. The fragipan is
not cemented but disintegrates readily if removed and placed in water.
These soils have developed from a cherty limestone residwum but are
capped with a thin mantle of loess. Depth to limestone varies from
b to 10 feet. upmrmmmtmotmmummwz
C.) Slopes range from 2 to 12%, but are generally less than 5%.
These solls are low in organic matter and plant nutrients and are
very strongly acid throughout the soil profile. Soil tests on 20
separate corn fields indicated an average pH of 5.3 in the surface
layer. These tests also indicated that the surface soil is low %o
very low in phosphate and potash. Surface runoff is moderste and
internal drainage moderate to slow. The upper part of the soil
profile has rapid permeability down to the fragipen where further
penetration by water and plant roots is retarded. The fragipen
limits the root zone and also the moisture supplying capacity of
these soils. These soils are widely distributed throughout the
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Highland Rim portion of the County. Owing to gentle slopes and
absence of chert in these soils, they ave widely cultivated despite
thelr low natura) fertility. The Dickson soils are used for



CHAPTER IV
METHODS AND PROCEDURES

This study was conducted in Putnam County in 1960 in
cooperation with the Soil Conservation Service, the Agricultural
Extension Service, the Temnessee Valley Authority and the National
Plant Food Institute.

The soils studied were Huntington silt loam BHlJ, Waynesboro
silt loam Bl and B2, and Dickson silt loam Bl., The plans for this
-wmmmmumrwnpmmmmwm“
with corn on the same soils.

These soils vary widely in their chemical and physical
properties, and Graves' previous study showed that they differ
mmmmmmpmm5mmww
under low to moderate levels of imputs. Huntington silt loam, a
well-drained bottom soil, showed a high productivity potential for
corn, probably due to its excellent physical properties and relatively

Y

The letter denotes slope gradient and the mmiber following
denotes degree of erosion.

L
Jm, Charles R, The productivity of Huntington, Waynesboro
and Dickson soils for corn. Unpub. M.S. thesis. University of

WI“, W' m. 19’90

yumnmm,mmuwmm
terms of corn yields at the levels of fertility and management
practices that exist on these soil types.
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high fertility., At the other extreme is Dickson silt loam, &
moderately well«drained, ypland soil which has a fragipen. It
is usually low in fertility. Waynesboro silt loam is & well.
drained terrace soil with a potential intermediate between that
of Huntington and Dickson at & low to moderate level of input.

The design of the experiment and the number of locations
used made it necessary to select sites with as much of the area
umiunmmam»ummmt.é Eighteen sites were
selected, six on each of the three soil types. (The site numbers,

farmer participants end soil types are shown in Appendix D.)
I. EXPERIMENTAL DESIGN AND TREATMENTS

A split-split-gplit-plot factorial design was used. In
this experiment a site was an area 70 feet wide by 310 feet long, or
approximately 1/2 acre. A site consisted of eight treatments of
verying populations and/or rates of fertilizer. Hach treatment
consisted of 8 rows, 21 inches apart and 155 feet long.

The fertilizer treatments of N, P05 and K0 applied per
acre on each site were as follows: 220 pounds of N and 420 pounds
of P05 and K,0; 420 pounds of N, P,0; and K,0; 220 pounds of N,
P05 and K;0; and 420 pounds of N and 220 pounds of P,0; and K.

é/aonmingmummmhtc separations of soils
usually based on soil type, slope gradient and degree of erosion,
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This fertilizer, except for 20 pounds of N, raosmatzo,m
applied as 10410-10 with 8% soluble magnesium at the rate of 2000

pounds per acre and 0+20-20 and ammonium nitrate at rates of 1000
pounds and 600 pounds per acre, respectively. These materisls were
WMﬁﬂﬁammmww’
disked into the soil about one week prior to planting. At the
t&norpmmc,mpm-mmotl,rzoswl%owomlm
as 200 pounds of 10.10-10, This was placed about 2 inches to the
side and 2 inches below the seed. To avoid possible minor element
deficiencies the following materials vere applied at the designated
per acre rates: lasoh, 10 pounds; boren, 1.6 pounds; and Es-min-el,
10 pounds. These materials were applied with the row epplication
of 10-10-10. All soils were limed to a pH of 6.0 or above.

Two plant populations were used on each soil. 'The plant
population was varied to allow for apparent differences among soils.
On Huntington, plant populations were 16 and 32,000; on Waynesboro,
12 end 24,000; and on Dickson, 8 and 16,000 plants per acre. A
diagram of the fertilizer and population treatments is shown in
figure 1.

Dixie 29, a full-season prolific hybrid, was used at all but
three sites. Dixie T7, another full.season prolific hybrid, was used
at one site on each of the three soils. All sites weve planted with
& corn planter at rates to give as nearly as possible the desired
populations. An attempt was made to obtain a distance between plants


https://10-10.10

220 1bs.
P0g/A

220 1bs.
X,0/A,

i

220 1lbs.

16

N/Acre 420 1be. N/Acre

I

(




17

of 30, 20, 15, 10, and 8 inches, respectively, for 8, 12, 16, 2k
and 32,000 plants per acre.

All plots were sprayed with a pre-emergence application of
Atrazine at the recommended rate of 2 pounds of active material per
acre. The plots received no mechanieal cultivation.

The planting operation began April 26 and was completed by
May 6. ‘The harvest operation began October 3 and ended October 2k.

II. COLLECTION OF SOIL SAMPLES AND LABORATORY ANALYSES

Soil samples were taken im the fall of 1959 at four locations
on each site, with each sample containing approximately 10 borings.
The reason for the four separate soil samples was to determine the
variation in fertility within each site as well as among the different
sites. These samples were tested for pH, availeble phosphorus and
exchangeable potassium. Using a soil paste, the pH was determined
by meens of a Beckman pH meter. The procedure used by the University
of Tennessee Soil Testing Laboratory was followed in these determi-

nations.

ITI. COLLECTION OF RAINFALL DATA AND SOIL MOISTURE
DETERMINATIONS

To determine the rainfall for the period Jume through August,
rain gauges were placed near each of the 18 sites. Rainfall readings
were made by the writer at approximately 10-day intervals. 011 was
added to the rain gauge after each reading to prevent loss of water
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by eveporation. This information was supplemented with rainfall
data of the United States Weather Bureau Station located at
Cookeville near the center of the experimental area.

A study of the moisture stress and water extraction pattern
by corn roots on Huntington, Weynesboro and Dickson soils was made
by H. B. Mth,7 using a neutron moisture meter.

Two access tubes were installed at one location on each of
the three soils and readings were taken with the neutron moisture
meter at intervals of two weeks from June 1 to October 1.

From these readings the percent moisture by volume with depth
was plotted on graph paper. From these graphs the moisture extraction
pattern for each soil type was determined. Soil profile samples
were also taken and the moisture content at 1/3 and 15 atmospheres
tension was plotted along with the extraction pattern. These data
give some indication of the moisture stress and water extraction

pattern by corn roots on each of the three soils.
IV. ROOT DEPTH DETERMINATION

Depth and ramification of corn roots were estimated at early
tassel stage at all six sites of the three soils. A subsample was
taken on one treatment of the test area (220 lbs. N, P05 and K.0)

I/Mth, H. B., Assistent in Agronomy, Department of Agronomy,

University of Tennessee.
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and where possible on the farmer's field adjoining the test area.
A pit 30 x 30 inches was dug between the L2<inch rows
separating the high and low populations to a depth where no corn
roots were found. This left about six inches between the sides of
the pit and the corn plants on either side. A pocket knife was
used to seratech the soil away from the corn roots. The roots of
two to four plants in each row could be observed by this method.
Measurements were made to & depth which included about 95% of the
roots, and a second measurement was made to a point where no comn
roots were found. A soil sample was taken from an area six inches
above the point where about 95% of the roots stopped, and a second
sample was taken below this point. The rooting depths for this
95% of the root system for all samples were totaled and averaged
and this average was considered as the rooting depth of corn on
each soil., A numerical rating system of 1 to 10 was used to estimate
ramification of corn roots. Then the ramification numbers for each
site were totaled and averaged and this was considered to be an
indication of the relative ramification of roots in each of the

three soils.

V. METHOD OF HARVEST

A systematic row method of sampling similar to that described

byhlhremmodtolouuthchmstm. This plan was

Q/ Walker, William M. Measurement of soil productivity on selected
soils in terms of corn yields. Unpub. M.S. thesis, University of
Tennessee, Knoxville, Tennessee. 1957.
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followed for the reason as presented by Walker, but was modified
to £it the present situation. In this experiment, the treatments
were harvested as individual units. Since all treatments had the
same length and number of rows, a more rigid harvest plan could
be followed. The area covered was much smaller and the soil more
uniform; therefore the length of row harvested was shortened.

8ix 50-foot harvest areas were gathered on each of the 8
treatments within the test area and one from the farmer's field
edjoining the test area.

The following plan was used for locating the harvest areas
within each treatment. A treatment consisted of 8 rows, 150 feet
long, The harvest samples were taken from the six inside rows.
A disgram of the harvest procedure is shown in figure 2.

If an ear of corn was missing from the harvest sample, due
to factors such as wind or rodents, an ear was harvested from an
adjacent rov to compensate for this loss.

The shucked corn from each harvest area was weighed and
recorded ( data sheets used for recording samples are shown in
Appendix E), and three ears of corn were selected at random from
each harvest sample. Then two rows of kernels were taken from each
ear and placed in a sealed can for moisture determination at the
laboratory with a Steinlite Moisture Meter (24). All corn yields
are expressed at a constand moisture content (15.5¢% moisture).

Since all measurements were made on an equal harvested area,
the total amount of corn per acre was calculated as shown in

Appendix F.
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VI. LODGING AND NUMBER OF EARS

Individual counts vere made at harvest time to determine the
number of stalks and ears on each harvest area. From this, the
number of ears per 100 stalks and weight per ear was calculated,
For lodging counts, plants broken below the point of attachment
otmmnmaupmmmcmﬁmhsumm
considered as lodged plants. A separate count of the two types of
lodging was not made.



Varieties

Date on number of plants per acre, lodging, ears per 100
plants and weight per ear of the two varieties on each treatment
are given in Appendix G. Site numbers 6, 12, and 18 were planted
to Dixie 77 and all other sites to Dixie 29. It should be noted
that Dixie 29 and Dixie 77 on Huntington sites 5 and 6 were located
side by side in the same field. The two hybrids on Weynesboro and
Dickson were planted at different locations.

The average plants per acre, bushels per acre, percent
lodging, ears per 100 stalks, and weight per ear at sites 5 and 6
were as follows: Dixie 29, 22,500 plants per acre, 128 bushels,
51%, 119 ears, and 0.35 pound per ear; Dixie 77, 23,100 plants per
acre, 127 bushels, 69%, 108 ears, and 0.38 pound per ear.

Chemical Weed Control

The corn received no mechanical cultivation. Atrazine gave
excellent control of all annual weeds except for cockleburs on site
1, but & hand-sprayed application of 2,k.D gave good control of this

weed. Crusting was not a major problem on any of three soils. An
observation on the amount of water standing on the sprayed and
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cultivated plots after a rainfall indicated that the entry of water
into the Dickson soil was slower on the sprayed plot. This was not
as noticeable on Huntington and Waynesboro soils.

Stand

A good stand was obtained on all but sites 1 and 2. The poor
stand on these sites was attributed to poor seedbed preparation and
erusting of soil due to an intense L-inch rainfall soon after
planting. The effects of these conditions could have been minimized

had a drag harrow been used to break the crust before the corn

Budworm damage of varying degree was observed on all 18 sites.
On some sites as much as 75% of the plants were infested with budworm,
Good control was obtained on one site by applying DDT with a hand
sprayer. The effect of the budworm damege on yield was not determined.

Growth Characteristics

During the early part of the growing season the corn at the
high population was as much as a foot taller than the corn at the
low population.

The corn was considerably taller on the Huntington and Waynes-
boro soils than on the Dickson soil. On the former they reached a
height of 12 to 14 feet. This mey have caused the higher percentage
lodging on these soils.
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The corn at the high populations was later in tasseling and
silking than the corn at the low populations. Also the ears were
placed higher on the stalk on the high populations than on the low

populations.

Root th

A check was made on the rooting depth of corn on the three
soils at the two levels of fertility. The rooting depths at these
two fertility levels were as follows: Waynesboro experimental
treatment, 23.8 inches; faymer's treatment, 21.3 inches; Huntington
experimental treatment, 29.8 inches; farmer's treatment, 29 inches;
Dickson experimental treatment, 15.8 inches; farmer's treatment,
15.6 inches. ( Corn rooting depth for the different sites are
shown in Appendix H.)

Separate soil samples taken from an area 6 inches above and
6 inches below the point where 95% of the roots stopped showed no
marked difference in soil tests (pH, P and K). These data are
shown in Appendix I. It would therefore appear that fertility was
not a factor in limiting root development on these soils.

Rainfall Data and Moisture Extraction Patterns
Rainfall data for June, July and August were obtained for
each site. As shown in Appendix J the total rainfall for the 3.
month period ranged from 15.0 inches to 19.1 inches among sites.
Also, rainfall data for June, July and August were obtained from




the Cookeville Weather Station (located near the center of the

experimental sites) for 1956 through 1960. The rainfall date

for each year 1956 through 1960 and an average for the 1956-1959
period are shown in table 1. These data show that 5.18 inches

more rainfell was recorded during June, July and August in 1960
than was the average for the same months during the period 1956-
1959.

During the growing season, July was the month with the
greatest amount of precipitation. This was a critical period
during the growing season when corn was tasseling and silking.
Adequate moisture during this time would favor high yields of corn
if other factors were not limiting.

The moisture extraction patterns in figures 3, 4 and 5 show
that the moisture stress on the three soils during the growing
season was not critical, because the curves did not cross the 15«
atmosphere release curve at anytime during the growing season. Due
to the high rainfall the differences in the moisture extraction
patterns of the three soils were not as great as might normally be
expected, However, the neutron moisture measurements do show some
differences in depth of moisture extraction. The approximate depths
of extraction were estimated by the convergence of the extraction
lines in the profile. The approximate depths of moisture extraction
by corn roots from the three soils were as follows: Huntington,
50 inches; Waynesboro, 4l inches; and Dickson, 36 inches. As shown



Table l.--Inches of rainfall recorded by the Cookeville
Weather Station for 1956-1960 (June, July and
August) and the L.year average 1956-1959.

S— s me——— -

Year June July August Total
1956 k.03 9.55 2.52 16.10
1957 %.16 +99 1.48 6.63
1958 3.70 .27 k.79 12.76
1959 2.7 5.16 5.12 12.99
1960 6.00 7.63 3.67 17.30
hnm ave (1956-59) 3065 h099 3»“8 12.12
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in figures 3, 4, and 5 the moisture extraction patterns seem to
show extraction of moisture to depths 6 to 12 inches below the
observed rooting depths. This is in agreement with results
obtained by Richards (20), who found the effective distance
through which water in the available range can move toward the
roots to be in the order of inches rather than feet. It would
appear from the observed rooting depths and moisture extraction
patterns that the order of moisture-supplying capacity of these
soils was, from the highest to the lowest, Huntington, Waynesboro
and Dickson.

Ears Per Plant

On all three soils corn at the higher populations had a
lesser number of ears per plant than that at the low populations.
The ears per 100 plants on the three soils for the high and low
populations were as follows: Huntington high, 98; low, 135;
Waynesboro high, 96; low, 139; Dickson high, 107; low, 152.
Treatments other than population did not appear to affect the

nunber of ears per plant.

Ear Welght
The average weight per ear was reduced as the population

was increased on all three soils. As shown in Appendix G, there
were no apparent differences in ear weight among the levels of
fertility used in this experiment.




II, YIBLD COMPARISONS BEIWEEN TREATMENTS AMONG
THE THREE SOILS

The average yield for all of the eight experimental treatments
and the average yield for the farmers' treatments on the three soils
are given in table 2, The average increases in yield for the
experimental treatments over the farmers' treatments were as follows:
Dickson, 61 bushels per acre; Waynesboro, 43 bushels per acre; and
Huntington, 39 bushels per acre.

Table 3 shows an average of the soil test values (pH, avail-
able P and exchangeable K) before treatment on the three soils.

( e average soil test value for each site is shown in Appendix K.)
The distribution of these into arbitrary categories of "low",
"medium", and "high" is shown in table 4. As indicated by the soil-
test data the genersl order of soil-test levels before treatment
from lowest to highest was Dickson, Waynesboro and Huntington, with
the exception of exchangeable K levels on Waynesboro and Huntington.
With these soil-test values it would be expected that the response
to added fertilizer would increase as the level of fertility (as
indicated by the soil test before treatment) decreased. The same
response to fertiligzer esdded would not be expected in a year of
limited rainfall, due to the differences in physical properties
which affect the moisture-supplying capacity of these soils.

Corn yield differences among the three soils for the farmers'
treatments and the experimental treatments are shown in table 5.



nuczmawnrmmmmmmmmm
and farmers' treatments on Huntington, Waynesboro and
Dickson soils in Putnam County, 1960.

il

Boils

Treatment Dickson

Average yield

for all the

experimental

t reatments 126 122 105

Average yield
for the farmers'
treatments 87 79 b

Difference between
vields for experi-
mental and farmers'
treatuents 39 L3 61




Table 3.--Average of soil-test values on samples
taken in the fall of 1959 before soil

treatment,
Aveilavie P . e
‘ Soil pl 1bs./A. 1bs./A.
Huntington 6.5 20 148
Waynesboro 6.2 12 167

Dickson 6.0 7 ™
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s medium, and

Table k,--Number of soil samples testing low
exchangeable K and below pH

and Dickson soils. s

in available P and

6.0 and above pH 6,0 on Huntington




Table 5.--Average yield difference between soils for
the experimental treatments and the farxmers
treatment.,

Farmers'  Dxperimental

Average yield difference between
Dickson and Huntington

Average yield difference between
Dickson and Waynesboro

Amytcmuﬂmm
Waynesboro and Huntington

k3

35

8

treatment %

21

7

L
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As shown in this table the differences in yield between soils for

the experimental treatments are about one-half those for the
farmers' treatments. In other words, the experimental treatments
greatly reduced the yield differences among soils.

The average and range of yields for the eight experimental
treatmente and the farmers' treatment on the three soils are given
in table 6. The highest average yield for the experimental treate
ments was 137 bushels per acre on Huntington, 133 bushels on
Waynesboro, and 113 bushels on Dickson. The highest average yields
on Huntington and Waynesboro were obtained from the lower plant
population at the lowest fertilizer rate. The highest average yield
on Dickson was obtained from the higher plant population fertilized
at the lower nitrogen rate but at the higher rate of phosphate and
potash.

The greatest range in yields was 98 to 170 bushels (72) on
Huntington, 75 to 152 bushels (77) on Waynesboro, and 77 to 122
bushels (45) on Dickson., The average and ranges in yield for each
treatment on each soil are also given in table 6.

III. ANALYSIS OF VARIANCE

Yield and lodging data were subjected to statistical anslysis
as outlined by Cochran and Cox (5) for a split-splitesplit.plot
design. Analyses of variance were computed using an average of the
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Teble 6.--Average corn yields and range in yields on Huntington,
Waynesboro and Dickson soils with nine treatments,
Putnam County, 1960.

F1LTL 94153 83-158
P2 T 87-130 113 87-130 113 112139 122
Pl T2 89-121 101 91-130 118 87-141 11k
P2 T2 83.130 111 T5-152 118 103-144 119
P73 87-103 95 98.152 133 98-170 157
P2 713 85-117 105 117-128 123 112.141 126
P1L % 82-115 o7 113.136 123 103-142 129
P2 " T7-122 105 96155 117 112.154 131
Farmers'
fertilizer
treatment 32.60 LL 68-97 79 58-114 87
¥P1l - Low population TL - 220 1bs. N
1. Dickson about 8,000 420 1bs. Pg05 and K0
2. Waynesboro about 12,000
S.Minatoaaboutlé,ooo T2 « 420 1bs, N
420 1bs. raos and tzo
P2 - High population
1. Dickson about 16,000 T3 « 220 1lbs. N
2. Waynesboro about 3“,000 220 lbs. ’305 and ‘20

3. Huntington about 32,000
T4 « 420 lbs. N
220 1bs. P05 and K0
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six individual observations made on each treatment at each location
to determine the varistions due to nitrogen levels, phosphorus and
potassium levels, populations, locations, soils, and their intere
actions.

It should be noted that the analysis of variance on the yield
and lodging date was a comparison of the variation among the three
soils with varying populations. The treatments were not randomized
and replicated at one location, but duplicated at different locations
under similar but not completely controlled conditions. In the
analysis of variance locations are used as replications within a

soil group.

IV. YIELD COMPARISONS RESPONSE T0 INDIVIDUAL SOURCES OF
VARIANCE AND THEIR INTERACTIONS AMONG THE THREE SOILS

Statistical computations obtained with the analysis of
variance on yield data are presented in tables TA, 7B and 7C.

As shown by the F test in table 7A, soil differences were
highly significant, nitrogen effects were significant at the .05
probability level, and locations were significant at the .10
probability level; however, population, and phosphate-potash treat-
ment, did not explain a significant amount of variation even at the
+25 probability level.

There wvas a significant amount of variation explained by the
interactions of population x soils at the .0l probability level,
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Teble 7A.--Analysis of variance of corn yields for all eight
treatments on the three soils in Putnam County, 1960,

— Degrees of — Mean

Source freedou squares F teste
Total 143

Soils 2 6358 7.86#%
locations within

& soil growp ] 2227 2.75 Ns
Error (a) 10 809
onsnnd xao 1 62 «28 N8
onsm K0 x soils 2 990 h how
Error (b) 15 224

Nitrogen 1 101% 6.h6*
Nitrogen x soils 2 118 75 N8
Nitrogen x Py0g and K0 2 22k 1.43 §s
Error (e) 30 157
Population b 1 LOL NS
Population x soils 2 516 5.11%%
Pop. x P05 and K0 1 66 +65 N8
Population x nitrogen i 282 2.79 N8
Pcp.x:oulxrgosmdlzo 2 75 +Th NS
Pop. x soils x nitrogen 2 76 +75 N8
Pap.xaounxlxrzosmﬂtao 2 21 +21 N8
Error (4) 60 101

* Significant at the ,05 level of privability.
** Significant at the .01 level of probability.
N.8, Not significant at the .05 level of probability.
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Teble TB.--Analysis of variance of corn yields for all eight
treatments on the three soils in Putnam County, 1960.
(L.8.D. for soils.)

“Mean yield L.5.D, at
Soil bushels Difference mbabmtt%gmlu
type per acre between means . .
Huntington 126
h P B.B.
Waynesboro 122
Huntington 126
21 18.40 Shwe
Dickson 105
Waynesboro 122

17 N.8. 12.95
Dickson 105




Table 7C.--Analysis of variance of comn ylelds for all
eight treatments on the three soils in Putnam
County, 1960. (L.8.D. for nitrogen)

Yoo 1A TiiTerence v % P

rgicl per acre l.grnl v . .
High 115.00

ht 33 N.S. ‘6.26
Low 119.33
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phosphate-potash treatment x soils at the .05 probability level,
and population x nitrogen at the .10 probability level. All other
interactions did not show a significant variation even at the .25
level.

Even though there was a significant amount of variation
explained by the population x soil interaction, the variation
explained was almost meaningless because of the differences in
levels of population among soils and the variation within levels
of population on each soil.

A significant amount of variation was shown by the phosphate-
potash treatment x soil interaction. The higher rate of phosphate-
potash resulted in e decrease in yield of 10 and 5 bushels per acre
on Huntington and Weynesboro, respectively, and an inerease in
vield of 8 bushels on Dickson. This difference in response on these
three soils to added phosphate and potash may be attributed to the
initial availeble levels of P and K in the soil, being much higher
on the Huntington and Waynesboro soils than on the Dickson soil.

The interaction of population x nitrogen was significant at
the .10 probability level. A close scrutiny of the data will reveal
that there was a greater reduction in yield brought about by the
high nitrogen on the low population treatments than was the case
with the high nitrogen on the high population treatments. There
was a reduction in yield of 8 bushels per acre with the high rate



of nitrogen as compared to the low rate of nitrogen on the low

population treatments and only sbout 1 bushel per acre reduction
from the high rate of nitrogen a&s compared to the low rate of

nitrogen on the high population treatments.

As shown in table 7B, corn ylelds on the Huntington averaged
126 bushels per acre; the Waynesboro, 122 bushels; and the Dicksonm,
105 bushels. There was no significant difference between the mean
yields on the Huntington and Waynesboro soils at the levels of
probability tested, The Huntington soil hed e significantly greater
mean yield than the Dickson soil at the .0l probability level, and
the Waynesboro soil had a significantly greater mean yield than the
Dickson soil at the .0l probability level, end the Waynesboro soil
had & significantly greater mean yield than the Dickson soil at
the .05 level.

Table TC shows that the mean yleld for the high rate of
nitrogen was significantly lower than the mean yield for the low
rate of nitrogen at the .05 probability level. The yield date
show that the high rate of nitrogen reduced yields spproximetely
5 bushels per acre on Huntington and Waynesboro and spproximately
2 bushels on Dickson,

V. LODGING COMPARISONS, EFFECTS OF INDIVIDUAL SOURCES
OF VARIANCE AND THEIR INTERACTIONS AMONG THE THREE SOILS

Statistical computations obtained with the analysis of variance
on lodging data are presented in tables 8A, 8B, 8C, and 8D,
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Teble 8A.--Analysis of variance of lodging in percent for all eight
treatments on the three soils in Putnam County, 1960.

Degrees of Yean

Source , freedon squares F tests
Totel 143

Soils 2 16304 1k, 56%%
Ilocations within

a soll group 5 2490 2.22
Error (a) 10 1120
2205 and xao i 9 +05 N8
1’205 and K0 x soils 2 46 .23 NS
Error (b) 15 198

Nitrogen & 1871 11,01 %%
Nitrogen x soils 2 818 k. 81%
Mitrogen x P05 and K0 1 91 oSk

N x soils x 1'205 and E20 2 ™ oAk
Ervor (e¢) 30 170
Populations 1 19607 T0.78%%
Populations x soils 2 2684 11.90%%
Pop. x P05 and K0 1 6 26
m: x n‘m 1 1259 5.20%
Pop. x soils x ms and w 2 4 02
Pop. x soils x nitrogen 2 164 .68
Pops x W x Paos and xeo 1 1279 5.20%
Pops x solls x N x P05 and KO0 2 a7 1.14
Error (d) 60 242

* Significant at the .05 level of probability.
#* Significant at the .0l level of probability.

N.8. Not significant at the .05 level of probability.



Table 8B.--Analysis of variance of lodging in percemt for
all eight treatments on the three soils in Putnam
County, 1960, (L.S.D. for nitrogen)

Tean Difference L.8.D, &b
Nitrogen percent between Probability levels
Hahee iodging means 0L 02
High k1.5

701 6.0 o
Low 340
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Table 8C.--Analysis of variance of lodging in percent
for all eight treatments on the three soils in
Putnem County, 1960, (L.S.D. for population)

Population percent between levels
rates lﬂm_ means i -
High k9.5
mcl 70‘ e

Low 26.4




Table 8D.--Analysis of variance of lodging in percent for
all eight treatments on the three soils in Putnam
County, 1960, (L.S.D. for soils)

“u ﬁ ; wm !.'.3-5. I! ‘
percent between bability levels
Gype  lodging means 0L _ .05
Huntington 51.5
6.0 - N.8.
Waynesboro 45.5
Huntington 51.5
%‘6 22.6 Rl
Dickson 16.9
Waynesboro k5.5
28.6 22.6 Souh

Dickson 16.9
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As ghown by the F tests in table 8A, all individual sources
of variation are significant at the .0l probability level, except
for location and phosphate-potash fertilization.

The populations x soil interaction showed a significant
amount of variation at the .0l probability level. The variation
in the two-way interactions nitrogen x soils and populations x
nitrogen variations and in the three-way interactions populations
x nitrogen x phosphate-potash interaction were significant at the
+05 probability level. All other interactions did not show a
significant difference at the .25 level.

There vas @ highly significant amount of variation in lodging
shown by the population x soil interaction. More lodging oeccured
at the high population than at the low population on all soils.
The differences in the degree of lodging at the high and low
populations were 33§, 31%, and 6%, respectively, for Huntington,
Waynesboro, and Dickson soils. The greater lodging difference
between the low and high population levels on Huntington and Waynes-
boro was probably due to the higher level of populations on these
soils.

The nitrogen x soil interaction was significant at the .05
probability. The Huntington and Waynesboro soils had a wider spread
in degree of lodging than the Dickson soil at the high and low
levels of applied nitrogen. This could be attributed to the higher
organic matter content (total nitrogen) of Huntington and Waynesboro
soils.




50

The nitrogen x populations interaction was significant at the
+05 level of probability. The difference in percent lodging between
the high and low nitrogen treatments wes 1% for the high population
level and 13% for the low population level. Thus, it appears that
the high nitrogen treatment had a greater influence on lodging at
the low population then at the high population.

Table 8B shows that the meen percent lodging for the high
rate of applied nitrogen is significantly higher than the mean
percent lodging for the low rate at the .0l level of probebility.

Tt would seem from the size of the F test (70.78) in table
8A and from the difference in mean percent lodging (23.1) shown
in table 8C that plent population was the greatest single factor
affecting lodging.

Teble 8D shows the mean percent lodging on the three soils.
It is thought that since the population levels on the three soils
varied so widely, this difference might be a population instesd of
& soil difference. However, a linear regression was computed on
the high population and lodging on Dickson soil and the low popula-
tion and lodging on Huntington and Waynesboro soils, with lodging
being estimated at a compareable population on each soil. Table 9
shows the estimated lodging at a 14,000 plant-per-acre population
on each soil, From this, it would sppear that there was a
differvence in lodging that could be attributed to soil differences.




Teble 9.--Estimated lodging for 1k,000 plants per acre on
Huntington, Weymesboro and Dickson soils, as estimated
frmalmurmte:‘mmmm‘ndlm

ta.

Estimated lodging for
14,000 population 30 29 16
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VI. EFFECT OF POPULATION ON YIELD

The analysis of variance showed no significant difference
between the ylelds at the high and low population levels among the
three soils. However, instead of being replicated at one location
the treatments were duplicated at different locations, and also,
there was a variation in population levels among soils as well as
& variation within these levels on any given soil. For these
reasons it was decided that graphs showing population and yileld
data peired as to location would present a better estimate of the
effects of the different levels of population on yield.

Figures 6, 7, 8, and 9 show data on yield and population
paired as to location on Huntington. On the low nitrogen treatment
there vas a decrease in yield at every location where the population
vas over 18,000 plants per acre, as shown in figures 6 and 7. On
the high nitrogen treatment there was a decrease in yield at all
except 3 locations, and even at these locations there was practically
no yield increase where the population exceeded 18,000 plants per
acre. However, the decrease in yield with the high nitrogen treat-
ment was of less magnitude than that with the low nitrogen treatment.

Of the 2k observations at six locations and inecluding four
different fertilizer treatments on Weynesboro, where the population
exceeded 16,000 plants per acre, there was a decrease in yield in
18 of them. This is shown in figures 10, 11, 12, and 13. A search
ofmmmmmMﬂhWNWh
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yield for the high population on the six remaining observations.
However, three of these six were at the same location.

Corn yields were higher at the maximum plant population
than at the minimum on 18 of the 24 observations on Dickson soil,
as shown in figures 14, 15, 16, and 17. None of the known
production varisbles explained the deerease in yield in the
remaining 6, but 3 of these 6 were at the same location. However,
the rooting depth of corn at this location was only 13 inches as
compared to an average of 16.4 inches at the other five sites.
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CHAPTER VI
SUMMARY AND CONCLUSIONS

The production potential of corn was meassured at high levels
of fertility end varying plent populations on Huntington, Waynesboro,
and Dickson soils in 1960. The average yields of corn in bushels
per acre obtained on these soils, including all experimental treat-
ments were: Huntington, 126; Waynesboro, 122, and Dickson, 105.

At a lower level of added fertilizer and plant population (200 to
500 1bs. of 6-12-12 and 4,900 to 12,700 plants per ascve) the
following ylelds were obtained on the three soils: Huntington,
87 bushels; Waynesboro, 79 bushels; and Dickson, 4 bushels.

Under high levels of menagement, fertility and with adequate
moisture, the production potentials of these soils were brought
closer together, as is shown by the average yields sbove. Also the
response to added fertilizer increased as the level of fertility
(as indicated by the soil tests before treatment) decreased.

The above yields for the experimental treatments were obtained
at comparable levels of added fertility; however, plant populations
on the three soils were tested at two levels. They were as follows:
Huntington, high level sbout 32,000 plants per acre and low level
about 16,000; Waynesboro, high level about 24,000 and low level about
12,000; and Dickson, high level about 16,000 and low level about
8,000,
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At the high levels of population lodging was greater on
Waynesboro and Huntington than it was on Dickson. Also yields
were depressed at the high level of population on Huntington and
Weynesboro, but not at the high level on Dickson. From this it
can be concluded that the high population on Huntington and
Waynesboro was above the optimum,

The yield date indicate that & population of about 18,000
plants per acre would give the highest yield on Huntington, and
ebout 16,000 on Waynesboro and Dickson in this year of adequate
rainfall, However, the high degree of lodging might make these
populations impractical for commercial production. When lodging
as well as yleld is considered a lesser number of plants would
appear to be better for these soils from a practical point of view.
S8ince not all of the plants considered lodged would have been missed
by & mechanical picker, it is impossible to say exactly what should
have been s practical population.

The high rate of nitrogen (420 lbs.) increassed lodging over
that at the low yate (220 1bs.) on Waynesboro and in every instance
except one on Huntington. However, on Dickson there was no difference
in the degree of lodging at the two rates.

Nitrogen at the higher level on Huntington and Waynesboro
decreased yields in every case except one on each soil. On Dickson
there vas very little difference in yield between the high and low
levels of nitrogen.
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Phosphate and potash, at the high level (k20 lbs. of P,0g
and K,0) decreased ylelds as compared to the low rate (220 1bs.
of P05 and K0) in all instences on Huntington and all except one
on Waynesboro. The high level of spplied phosphate and potash
increased yields in every case on Dickson, |

There was no appasrent difference between the performance
ummmwwmwmmmwm
in this experiment. ;

A pre-emergence gpplication of Atrazine at 2 pounds of active
wwwumawmmﬁthmmm
except for cockleburs at one site. |

The higher populations on all three soils decreased the mumber
of ears per plant about one-third when compared with the mumber
obtained at the low populations. The averasge weight per ear was
reduced as the population increased on all three soils. The amount
of fertilizer added had little effect on ear weight or number of ears
per plant.

There was very little difference between the rooting depth of
corn on the experimental treatments and on the farmers' treatments.
Separate soil tests taken from an area 6 inches above and 6 inches
below the point where 95% of the roots stopped, showed no marked
differences in pH, P and K. It would therefore sppear that fertility
was not a limiting factor in depth of rooting on these soils.
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The rainfall in June, July and August of 1960 exceeded

the average of that for the same 3-month period in the preceding
4 years.

Although the moisture extraction patterns showed differences
in the depth of moisture extraction, there was little moisture
atm-mmumm»mmmmmm.
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APPENDIX D

FARMER FARTICIPANTS, SITE NUMBER, VARIETIES AND

SOILS USED IN THE 1960 CORN STUDY
IN PUTNAM COUNTY

Eite
No,  Neme of farmer Variety Soil
1.  Howard Hutchinson Dixie 29 Huntington
2, logan Halfacre " X
3.  Vance Bartlett ” "
k.  Horce Henry . g
S+  Arnold Hunter " .
6.,  Arnold Hunter Dixie 77 g
7+  Roley Bullington Dixie 29 Waynesboro
8. Dallas Jackson » .
9.  Pleas Deering " "
10,  Herlin Mullins » "
11.  Jeff Burton " "
12, Clyde Bobannon Dixie 77 "
13.  Asbury Ramsey Dixie 29 Dickson
14,  Jones & Chaffin " »
15. B. L. Stone ’ ’
16,  Curtis Williams ci "
17,  Charlie Cambell . .
18, Charlie Palk Dixie 77 .




APPENDIX B

DATA SHEETS USED FOR RECORDING HARVEST SAMPLES OF CORN

Farmer's Name Soil type
1. Row width Acre Factor

2. Shucked weight, total number of plants per 50 feet of row, barren
plants, number of ears, and number of lodged plants per 50 feet of
row from sample rows are as follows:

h.lmmmtm-aaom.lmmm.rgo,,xgg

Bow  corn/50' yow  plants plants plants poil

o W F W N »

Total

3. Moisture Test® Moisture Factor
4. Bushels/Acre Plants/Acre Lodged Plants/Acre
5. Bars/Stelk Wt./ear




APPENDIX E (continued) 79

No. 2 High Population - 220 lbs. nmkaom.rao,,xao

ed Ibs. shucked Total Barren No. of
“?;.l %ﬁg' row plants ﬂ_n;_w’t: plants o:n

A W F W N -

Total
3. Moisture test* Moisture Factor
k. Bushels/Aere Plants/Acre Lodged Plants/Acre
5. Bars/Stalk We./Bar
No. 3 Low Population - 420 lbs. N, Py05, K0
a1~ N~ Rt
1
2
3
"
5
6
Total
3. Moisture test® Moisture Fector

k. Bushels/Aere Plants/Acre Lodged Plants/Acre




APPENDIX E (continued)

No. 4 High Population - 420 lbs. N, P05, K0

shucked Total Lodged Barren Ho. of
Irow  plants plants plants o

Total
3. Moisture test* Moisture Factor
b, m/m__mumn/m________m Plants/Acre
5. Bars/Stalk Wt./Bax
No. 5 Low Population - 220 lbs. N, Pg0g, K0
Sampled Ibs, shucked  Total Lodged Berren No. of
Bow _ corn/50' vov  plants plants plants yore
1
2
3
b
5
6
Total
3. Moisture test# Moisture Factor
4. Bushels/Acre Plants/Acve __ lodged Plants/Acre




AFFENDIX E (continued) 81

ho-‘ 6 w m‘m - 220 1“. .’. ons’ Kao

Sampled Ibs. shucked Total Lodged Barren No. of
Bov_ corn/50° row  plants plants plants ears

Total

3. Moisture test® Moisture Factor

4. Bushels/Aeve_____ Plants/Acre Lodged Plants/Agre
5. Bavs/Stalk We./Bar

b.7mmtm-hzom.luwm.rag5,5£

Sampled Ibs. shucked Total Lodged Barren No. of
Bow  corn/50' row  plants plants plants sars

O w1 & W N M

Total

3. Molsture test* Moisture Factor

4, Bushels/Acre Plants/Acre Lodged Plants/Acre

5. Bars/Stalk Wt. /Bax
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APPENDIX E (continued)

No. 8 High population - 420 lbs. N and 220 lbs. P05, K0

Sempled Ibs, shucked  Total Lodged Barren No. of
Row gom/50' xow  plants plants plants R
1
2
3
b
5
6
Total
3. Moisture test* Moisture Factor
b, Bushels/Acre____ Plants/Aere Lodged Plants/Acre
5. Bars/Stalk Wt. /Bar
No. 9 Farmers Fertilization
Sampled Ibs. shucked  Total Lodged Barren No. of

Bow _ corn/50' yow plants  plants  plants = _ears

O W1 & W N =

Total

3. Moisture test* Moisture Factor

k. Bushels/Acre ___ Plants/Acre Lodged Plants/Acre
5. Bars/Stalk We. /Eay

#(18) ears of corn for moisture le




1.

2.

3.
b,

S

6.

83

APPENDIX F

AN EXAMPLE OF THE CALCULATION OF ACRE
YIELD FROM A HARVEST SAMPLE

Calculation of factor for conversion of sample to an acre basis
six 50-foot rows 21 inches apart h;!gg z 82,97 acre factor
X 50 x
b £

Acre factor E3 10185
lbl./bl.

Total field weight of the harvest samples - 126.5 pounds
mightdmnstmmmum.wm

(a) 1,185 x 126.5 » 149,90

Moisture by Steinlite - 21,58 percent

Moisture factor ,928

To adjust bushels per acre to 15.5 percent moisture basis, the
following calculation was made: 149.90 x .928 5 139 bushels per acre.
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APPENDIX G

BARVEST DATA FOR THE EIGHT EXPERIMENTAL TREATMENTS ARD THE PARMERS' TREATMENTS AT
SIX LOCATTONS ON HUNTINGTON, WAYNESBORO AND DICKSON SOILS
IN PUTHAM COUNTY, 1960

-
-

Tos. W,h20 1bs RS TR R TR ¥ TRSUTR)) Tk Ho. 3(420 1bs. W, ¥ '.,ﬂ&gw____
Yield ing /100 W,/ Pop. Yield ing /100 we./ Yield ing wg./
zo. » [acve Bu.jfacre % stalks ear Plants/acre Bu./acre % stalks ear P&[m Bu./ecye ¢
83.0 1 k2 M 1%,500 113.0 10 103 .53 9,100 - 89.0 11 154 45
115.0 24 U 20,100 1&2.0 68 92 A3 12,200 87.0 21 40
120.0 43 126 Mo 29,600 0 92 87 31 16,800 1.0 63 147 40
tg& 33 143 Sk 30,000 139.0 &g 99 .33 16,900 132.0 50 129 A2
49.0 13 132 A2 26,000 126.0 71 105 .32 15,800 122.0 43 il .38
13,0 30 139 .43 29,600 125.0 92 90 33 16,800 1140 81 11k A2
ive.  15,h00 126.0 % 136 .43 23,000 1220 0 S | 1%,5600 11%.0 LT 135 R5)
5.0 % b & £ T § o e ] 3 13,500 o5.0 . 11 = g
* ' . . . . .
; 5:600 129.0 11 W3 43 25,100 1260 64 % .3 1h,500 B 8 W a
153.0 26 m . 23,100 15k2.0 63 105 R4 13,600 119.0 61 Rg «38
131.0 33 ‘zg 25,600 136.0 E 102 .37 15,200 128.0 37 40
127.0 g 13 . g.aoo 135.0 98 Al 2000 130.0 36 %8 ik
135.0 135 .51 2500 121.0 65 90 .36 1k,500 125.0 33 132 46
B I SR < R T . T S AR | S b L S R AN I
DICKSON
I{""‘"m, 7.0 10 163 43 15,200 “B7.0 36 ;g 1 "10,500 100.0 I{ 136 A9
116.0 ik 167 A8 17,500 122.0 21 A5 9,600 121.0 1 178 A9
129.0 5 150 A6 16,200 113.0 13 107 A5 9,400 89.0 L 147 45
109.0 16 162 As 17,900 uo.o 18 12 45 10,200 102.0 20 158 Ak
0 20 8 k6 17,500 118.0 36 13 A2 10,800 103.0 22 16k A1
104.0 13 158 .43 16,900 106.0 23 108 Al 9,500 91.0 17 151 ik
110.0 1k 158 .45 16,900 113.0 2% 107 43 10,000 101.0 15 156 .5




APPENDIX G (continued)

~HUNTINGTON
Tut. No. 4(420 lbs. N, P 05, K0 Tmt. No. 5(220 lbs. N, P O, K O) Tmt. No. 6(220 lbs. N, P,0., K 0)
g o At o
Site Pop. Yield ing /100 Wt./ Pop. Yield ing /100 We./ Pop. Yield ing /100 Wt./
No. Plants/acre Bu./acre ¢ stalks ear Plants/acre Bu./acre ¢ stalks ear Plants/acre Bu./acre ¢ stalks ear
1 11,600 103.0 18 120 52 13,800 98.0 26 108 A6 20,500 112.0 5k 86 A5
2 17,200 10%.0 21 98 A3 11,800 117.0 25 153 A5 17,000 131.0 ho 120 45
3 28,500 14k .0 76 99 A1 16,500 153.0 30 1k U5 29,300 131.0 8k 89 .35
L 26,500 131.0 78 92 .38 17,200 170.0 25 17 A7 32,000 141.0 78 8s .36
5 27,200 110.0 91 99 .29 17,800 145.0 10 k2 40 30,500 121.0 ko 96 .29
6 29,300 119.0 90 91 .32 17,800 1.0 32 126 Ak 27,000 122.0 86 96 .33
Ave. 23,400 119.0 62 100 39 15,800 137.0 25 137 45 26,100 126.0 65 95 .37
WAYNESBORO ¢ s
¥ 21, 700 7540 N 75 32 12,100 ~ 98,0 Yy u5 24,200 117.0 19 [ . o
8 24,600 102.0 90 96 .30 14,400 133.0 12 k2 46 2k,000 120.0 by 108 .32
9 2k,k400 135.0 78 100 .39 15,000 152.0 23 161 A 23,900 128.0 Th 98 .38
10 25,500 127.0 78 ol «37 15,700 1%5.0 35 161 k0 26,100 125.0 90 100 3k
11 23,800 152.0 51 106 L2 14,100 139.0 14 133 .52 2k, 500 124.0 65 89 .39
12 2k,800 115.0 71 87 .37 13,500 128.0 2k 134 .50 23,500 123.0 58 o7 .38
Ave., 24,100 118.0 65 93 36 14,100 133.0 19 3 k6 2h,400 123.0 58 o7 .36
DICKSON

i3 15,500 B3.0 10 9B +38 10,000 96,0 22 152 RN 16,300 115.0 29 o
1k 16,400 130.0 2k 126 Ll 9,100 98.0 9 167 A5 17,700 117.0 1k 105 A
15 15,400 99.0 12 103 R 12,100 103.0 12 1k .53 15,100 108.0 13 118 43
16 16,100 127.0 17 110 +50 10,400 87.0 1k 133 R 16,200 101.0 18 102 43
17 16,000 11k.0 31 118 A2 10,300 92.0 15 148 A2 17,100 103.0 21 109 .39
18 14,900 110.0 22 123 u2 10,600 96.0 17 146 43 15,300 85.0 18 109 .36

Ave. 15,700 111.0 19 113 43 10,400 95.0 15 143 45 16,300 105.0 19 109 A2




APPERDIX G (continued)

I

~imt. No.

f

E
g
:

Site ' Yield ing 100 Wt/ Pop. Pop. Yield n’ /100 we./
No. Plants/scre Bu./acre § stalks ear Plants/acre Bu./mcre § stalks ear Plants/acre Bu./acre stalks ear
3 1 11,500 03.0 19 lﬁ A6 18,300 112.0 LY 105 A 8,500 58.0 7 9% .50
2 15,000 142.0 b3 1 A7 20,000 133.0 L3 1h2 A7 e,ﬁ 82.0 16 131 .53
g 16,300 137.0 35 123 &8 28,700 134.0 88 95 35 8, 98.0 4 159 .50
19,600 142.0 4! 128 40 28,000 154.0 88 102 .38 12,700 11%.0 3 12k .50
5 16,300 12k.0 53 140 Ea 28,700 125.0 89 o8 31 6,800 82.0 8 131 64

6 17,100 * 128.0 k9 116 A5 30,000 125.0 90 92 .35
Ave. 16,000 129.0 ks 131 40 25,600 131.0 h 100 .38 9,000 87.0 8 128 .53

WAYNESBORO

b Abame . ) B 720 B U Ny o0 .0 3@ oL <36

8 1k,000 113.0 36 136 A2 23,000 96.0 T ol 31
10 15 1k.0 T2 L .zg 25,600 105.0 96 au E: 8,700 83.0 1 126 .53
11 14,500 - 13hk.0 by 135 . 22,900 155.0 L3 107 " 6,700 72.0 2 131 5T
12 13,900 125.0 26 123 51 24,100 118.0 71 9 .37 7,300 68.0 1 105 57
Ave. 14,300 123.0 40 136 b 23,700 117.0 &5 oh +36 T, 79.0 5 126 .5k

DICKSON

113.0 % 151 4B 8,500  103.0 18 106 "y
1k 10,200 115.0 10 ATT b 16,700 122.0 12 13 M5 7,400 k4.0 10 g8 A2
15 8,800 88.0 1 157 Eg 15,100 111.0 1 115 A5 k,900 32.0 12 110 A2
16 9,200 93.0 15 161 ’ 16,300 102.0 1k 106 A2 6, 60.0 16 109 .58
17 9,700 92.0 20 165 40 17,600 117.0 21 110 b2 5y k2.0 20 12k R
18 10,000 82.0 9 137 A2 14,300 77,0 20 106 .36 5,900 40.0 7 109 A3
Ave. 9,600 97013 158 k5 16,000 105.0 16 100 b3 6,000 k0 13 10 .46
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APPENDIX H

gL e

AND DICKSON SOILS IN PUTNAM COUNTY, 1960

TREATMENT (220 1bs. N, P
m(aoo-(-sooun. 6:122-:;)

ROOTING DEPTH AND RAMIFICATION OF ROOTS ON THE EXPERIMENTAL
and

AN ND®D !} 1DOND 1 O~DVDWOW®

ARBRRR ! IACR/A 1CRERA

SRVASHK 1 1488 135233

A ARRRLRRRARIRINAR

NHEAANLIREAEIZ2N83S

shandeadande THE T

* 10 = highest degree of ramification.



SOIL TEST VALUES (pH, AVAILABLE P AND EXCHANGEABLE X) ON HUNTINGTON,
WAYHESBORO AND DICKSON SOILS IN PUTNAM COUNTY, 1960

APPENDIX X

e Bemple :
No. No.* sz ibs./A. 1bs./A.
1 1 6.9 35 122
2 6.8 35 120
2 7.1 35 78
2 6.2 103
k 1 6.0 ] 121
2 5.9 k 103
5 1 9.7 b 143
2 5.9 6 143
6 1 5.7 " k3
2 5.9 6 143
7 1 6. b 95
2 ko k 'm
8 1 5.1 3 125
2 5.1 5 195
] 1 5.8 : { 118
2 5.8  § 112
10 2 5.0 6 ()
2 51& 5 ™
11 1 6.1 3 2
2 5.0 3 103
12  § 5.9 5 95
2 5.7 7 18
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APPENDIX I (continued)
T
No.*

—n

e

1bs./A.

1bs./A.

&R

=5

i3

LA

82

5.6
5kt

4.8
5.0

R

<&

k.6
k.7

7

=

3t
fifi
H L
i
ih
i3
mmmw
i

mmmm

»

ted.



AFPPENDIX J

INCHES OF RAINFALL AT THE DIFFERENT SITES DURING THE 1960
GROWING SEASON IN PUTNAM COUNTY

W

Sites “June July August Total
i 5.3 9.6 k.2 19.1
iz 5.4 9.5 k.1 19.0
3 5.6 8.3 k.3 18.2
L 5.4 7.6 4.0 17.0
b 5.2 T.7 k.5 A7.4
6 5.2 7.7 b.5 17.4
7 k.3 7.3 3.k 15.0
8 b.h 7.4 3.h 15.2
9 k.5 7.0 3.5 15.0

10 b.L 9.6 8.3 16.3

1 k.3 9.3 2.6 16.2

12 k.3 9.5 2.4 16.2

13 k.2 9.6 2.7 16.5

11 3.9 9.8 8.6 16.3

15 b.5 10.5 3.0 18.0

16 5.3 8.2 2.9 16.4

17 5.3 8.2 2.9 6.k

18 3.9 9.8 2.6 16.3




APPENDIX K

9L

AVERAGE SOIL TEST VALUES (pH, AVAILABLE P AND EXCHANGEABLE K)

OF THE FOUR SOIL SAMPLES TAKEN BEFORE SOIL TREATMENT
ON HUNTINGTON, WAYNESBORO AND DICKSON SOILS IN
PUTNAM COUNTY, 1960

Bite Avaiisbie P
No. pH_ 1bs./A, 1bs./A.
1 6.7 35 161
2 6.8 35 122
i : 2.2 13 ﬁ
2
5 6.4 g 131
6 6.k 8 131
7 6.0 27 217
8 5.0 k 140
9 6.8 2k 272
10 6.4 5 164
11 6.2 2 11k
12 6.6 2 96
13 5.k 8 58
1k 6.3 6 51
15 6.0 2k 154
16 6.3 8 72
17 6.1 23 52
18 6.0 12 55




