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CHAPTER I

INTRCDUCTION

Many different soil mapping uni’ul occur in Tennessee, and the
soils making up these units vary greatly in their capacity to produce
crops. These variations in produetivity result from differences in
physical, chemical, and biological charascteristics of the soil, climatiec
factors, soll and erop management practices, and other ecological conditions,

For some time there has been a recognized need for obtaining
information so that erop ylelds could be estimated with greater accu~
racy. In the 1930's, investigators in several states (2, 5, 12, 18)
studied soil productivity and certain of these investigators devesloped
svil productivity ratings. As management practices are important in
soil productivity, crop yield information should be obtained from seoil
mapping wnits at defined levels of management inputs., More recently
investigators (1, 8, 10) have obtained data from certain soils at
different management levels., As differsnt crops have different soil
requirements, yield information for each crop on each soil mepping unit
is more useful than a gemeral soil rating and, whenever possible, pro-
ductivity ratings should be expressed in sbsolute units such as bushels
per acre or tons per acre for each speeified crop.

Soil productivity and management data can be used to prediet the
mean expectable yield of a particular crop on a given soil mapping unit

18011 mapping units are cartographic separations of soils ususlly
based on soil type, slope gradient, and degree of erosion.



at defined levels of management. It can be used also to evaluate
management praetices, to achieve the best allocation of soil resources
anong competing erops within a farm wnit, and to make more accurate
fertilizer recommendations. A

In this study no attempt was made to set up a mmerical index
for the soil mapping units, such as the Storie index (12). Yield and
management information were obtained from selected farms and certain
eriteria were defined to set up different management levels.

Corn is a good crop to use to measure soil productivity in
Tennessee for a number of reasons, It is a crop that is widely grown
throughout the state and will, therefore, occur on praetiecally every
farm, Since the data for this study were to be chtained from corn
fields located on private farms in East Tennessee rather than from
experimental plots, a erop that is widely grown was necessary. GCorn
is a high~value erop (13), ranking third in total value smong erops in
Tennessee and first in total value smong grain crops. Corn is also a
erop that oeccurs on widely varying soil mapping units, thus one ecrop
can be used to test the productive capacity of many different soil
mapping units.

The objectives of this study were: (1) to evaluate three methods
of obtaining yield estimates and to determine which of the three would
be the best to use in subsequent investigations; (2) to compare il
productivity as measured by corn at different levels of management on
the same or similar soils; (3) to compare soil productivity as measured
by corn at the same level of management on different soil groups; and
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(4) to partially characterize the envirommental conditions where yield

estimates were obtained and relate these to ylelds.



CHAPTER II
PROCEDURES AND METHODS

A soil productivity and management study cooperative between the
Agronomy Department of the University of Tennessee and the Soil Conser-
vation Service was conducted in fifteen counties in East Tennessee,
from the Southeast boundary to the Northeast boundary of the state.

The plots were seleeted by Work Unit Conservationists from corn fields
of cooperating farmers.

Each field was checked with respect to soil homogeneity to deter-
mine whether it was suitable for this study. In order for a plot’ to
be satisfactory, 90 per cent of its area must be of one soil mapping
unit with less than 10 per cent of inclusions of a second soil mapping
\lnit. : AEH 2 ;

An average of three plots per county was obtained. An attempt
was made to select the plots on the basis of three soil groupings. One
of the plots was to be on an "excellent corn soil®™ such as Huntington
412 (15). This soil mapping unit is usually uneroded and has very de-
sirsble physical and chemical properties. A second plot was to be
located on a "good corn soil" such as Etonh B2. This soil mapping
unit has desirsble physical and chemical properties and is usually only

’1- used in this study a plot was defined as a soil mapping unit
from which harvest data were obtained.

’L-ttu‘l denote slope gradient and the following number denotes
degree of erosion,
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moderately eroded. The third selection was to be a "poor corn soil®
such as Montevallo D3. This soil mapping unit has undesirable physi-
cal and chemical properties and is usually moderately to severely eroded.

Personnel of the Soil Conservation Service selected the plots,
assisted in obtaining harvest nnphn’ from the plots, collected soil
samples, and procured aerial phbtographn of each farm where a plot was
located. The author, in cooperation with members of the Agronomy Depart-
ment, developed the "Sell Management and Productivity Schedule," made
laboratory determinations, assisted in obtaining harvest samples, de~
veloped the harvest procedures, and tasbulated and analyzed the informa-
tion gathered.

Harvest Methods

An important phase of this study was the development of a prac-
tical method of obtaining accurate yield information. As some method
of obtaining acreage data must be used and since it was not practical
to have each cooperator harvest and weigh all of the corn from each
plot, it was decided that three different methods of harvest would be
attempted in 1956 and the best method selected upon the basis of the
data obtained. The methods of‘ harvest that were campared were the "row
method, " "wagon bed method," and "erib method."

31 harvest sample was defined as that portion of a corn row
(measured with tape), which was harvested and weighed.



Row Method

Many problems are involved in the use of a "row method" for de-
termining corn yields. If corn rows are selected for harvesting after
reaching the field, the results may be biased because of the selection
of the "est" or "worst" rows. If only one row of corn is selected in
the field, there may be little likelihood of selecting a row that will
be representative of the whole field. If too many rows are selected
from the field, too much time will be required to obtain the harvest
sample. The number of harvest samples per plot and the length of the
row to use for each harvest sample were arbitrarily selected. For this
study six harvest samples were selected from each plot following a sys-
tematic, predetermined plan. The combined area of the six harvest
samples ranged from three to four hundredths of an acre.

Since a nuwber of different people wcm to experimental
techniques participated in obtaining the harvest samples, a systematic
method of locating the harvest sample was preferred over one requiring
randomization. In a study of sampling methods, Odell (6) found that
systematic sampling gave a more accurate estimate of yield than did
random sampling, was easier to harvest, was less time-consuming, and
was without bias.

Many of the selected plots were irregular in shape, and in order
to simplify the use of the systematic method of harvest, the largest
possible rectangle or square that could be fitted into the plot was used
in setting up a disgram of harvest procedure. The approximate length
of the rectangle or square was detemmined by pacing, the width of the
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rectangle or square was determined by counting the total number of rows
contained in it,

In order to locate the rows that were to contain a harvest sample,
the total mumber of rows located in the rectangle or square were counted
and the nearest multiple of six was chosen, This nuuber was divided by
six, This value, minus one, gave the total number of rows to skip between
each row that contained a harvest sample. For example, & diagram of the
harvest procedure (Figure 1) contains twenty rows in the plot, The mule
tiple of six nearest 20 is eighteen. Eighteen divided by six equals
three, less one equals two, which is the number of rows to skip between
each row that contained a harvest sample.

The location of the first row that contained a harvest sample
was determined in the following mamner. If there were no noticesble
effects on the outside row due to trees, fence rows, or damage from
animals, any outside row at any corner of the rectangle or square would
be the first row to contain a harvest sample. When the outside rows
of the rectangle or square were affected by factors such as trees,
fence rows, or animals, the outside row was skipped and another row was
selected which had not been noticeably influenced by these factors.

As these effects were variable at each site, there could be no systematic
determination of which row would be the first row in the plot.

The location of the harvest sample with respect to its position
in the row was determined in the following manner. Begimning at a stalk
to be harvested, the first seventy-five feet of the first row that con-
tained a harvest sample was measured and harvested. The location of the



Row No,.
20
19
18
17
16 15 6TH HARVEST ROW
15 1/6 of 900"
1L
13 =75'  cou HARVEST ROW
12 L/6 of 900!
1
10 ~75'- LTH HARVEST ROW
9 commen2/6 0f 900! =mwm-=
8
Rl '-
7 3RD HARVEST ROW
6 5'/6 of 900"
5 _
L i 2ND HARVEST ROW
. 3/6 of POOV—ssmmsemers
2
1 «75%'- 1ST HARVEST ROW
(75 = 1/2%)

Figure 1. Diagram of Harvest Procedure for Each Soil Mapping Unit Sampled
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second harvest sample was determined by pacing one-half the length of
the row, The location of the third harvest sample was five-sixths the
paced length of the row, and nhﬂarly, the fourth harvest sample was
located by pacing one~third the length of the row. The fifth harvest
sample was located by pacing two-thirds the length of the row and the
sixth harvest was located by pacing one-sixth the length of the row.

A disgram of this harvest procedure is shown in Figure 1.

If an ear of corn were missing from a stalk in the harvest sample
due to factors such as wind or rodents, a "competitive" ear was harvested
from a stalk in a nearby row. A "competitive" ear was defined as an ear
of corn that had grown under envirommental conditions similar to those
of the missing ear. For example, if an ear of corn was missing from a
stalk that contained two ears, a nearby stalk was selected that con-
tained two ears of corn, and the corresponding ear, whether upper or
lower, was harvested.

The shucked corn from each of these harvest samples was then
weighed and the weight recorded. Three or more ears from each of the
harvest samples were then grouped and weighed at the plot and sent to
the Agronomy Department for moisture determination with a Steinlite
moisture meter (17). Corn yields from which a moisture determination
were made were expressed at 15% per cent moisture. In a few cases
moisture samples were not availsble and the per cent moisture was
estimated. ; :

Since measurements were made from a harvested portion of an
acre (row width and length), the total amount of corn per acre was
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determined by dividing the weight of the corn harvested by the portion
of an acre from which it came, giving yield in pounds per acre which
was readily changed to bushels per acre. An example of these calcula-
tions is shown on page ;2 in Appendix B,

Wagon Bed Method
For the "wagon bed method," inside measurements were taken of

the farmers' wagon or wagons that were used in harvesting the corn.

The farmer kept a record of the number of wagon loads of corn harvested
and, using the standard three and one~half cubic feet per bushel of

shuck corn, the volume that was occupied by corn was converted to bushels.
By the use of an aerial photograph of the plot and an Otte-planimeter,

the acreage of the plot was determined. The total yleld was then con=
verted to bushels per acre.

Crib Method

The "erib method" is similar to the "wagon bed method" in that
crib measurements were taken to determine the volume occupied by the
corn. When possible, inside measurements were taken of the crib before
the corn was harvested and the depth of the corn in the crib was
measured after harvesting; however, in some cases it was necessary to
use outside dimensions exclusively. Acreage of the plot was determined
by the use of an aerial photograph and an Ott-planimeter. Using the
standard three and one~half cubic feet per bushel of shuck corn, the
volume occupied by corn was converted to bushels and then the total
bushels were converted to bushels per acre.
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Collection of Climatic Data

In order to determine rainfall, "Raimmeter" rain gauges were
placed with each cooperator and he was asked to record rainfall data
throughout the growing season. This information was supplemented with
rainfall data of the United States Weather Bureau and various TVA sta-
tions throughout the Tennessee Valley,

Collection of Soil Samples and Procedures for
Laboratory Determinations |

A surface soil sample composite of approximately twenty borings
was collected from each plot by Work Unit Conservationists and Soil
Scientists and sent to the laboratory for soil test determinations.
These samples were then tested for pH, availsble phosphorus, exchange-
ghle ealeium, exchangeable potassium, and per cent organic matter. The
methods and instruments used for these deteminations were:

(1) pH--Beckman pH meter using a soil paste

(2) Availsble phosphorus--Nodified Truog procedure (1)

(3) Exchangeable cations (Ca and K)--Beckman flame

photometer using ammonium acetate extraetion (9)
(4) Organic matter--Walkley-Black rapid oxidation proce-
dure (16).



Collection of Crop and Management History

A schedule of quutionsh was asked each owner or operator of
each selected plot by the Work Unit Conservationist to determine the
more significant soil and erop management practices. Some of the
practices that were recorded were the date of planting, method of
planting, variety planted, cropping history of the plot, present and
past fertilization, liming history, and cultivation practices,

&A copy of the complete schedule of questions is found in




CHAPTER III
RESULTS AND DISCUSSION

The number and per cent of yleld estimates obtained by each
method of harvest is shown in Table I, Yield estimates were obtained
from only 28,6 per cent of the plots by the "wagon bed method" and from
only 20.4 per cent of the plots by the "erib method." There are several
reasons for the small number of reported yield estimates by these two
methods, In some cases the selected fields contained two or more soil
mapping units and the eorn 6ould not be harvested separately from each
plot. In other instances, the corn was never gathered but was "hogged
off." Some cooperators shocked their corn and fed it from the shock
and others harvested a wagon load or portion of a wagon load and fed it
from the wagon.

The diserepancies in yields among the three harvest methods are
presented in Table II. These discrepancies may have been due to many
factors. The volume per bushel estimate was an average value and did
not take into consideration the degree of packing, heaping, or moisture
content of the corn. Farmer records and estimates of partial loads may
have been inaccurate. Some discrepancies may have bnﬁ due to corn-
picker loss when a mechanical cornpicker was used to harvest the plot.
Many errors could have ocewrred in plot acreage detemminations was a
result of planimetering, drawing in the soil mapping unit or errors
in the scale of the aerial photograph.



TABLE I

NUMBER AND PER CENT OF CORN PLOTS HARVESTED BY THE ROW,
WAGON BED AND CRIB METHODS

e ————————

Row Method Wagon Bed Method Crib Method

Number of plots L9 14,0 10.0

Per cent of total 100 2806 20.&
B e —



TABLE II

YIELDS OF COURN OBTAINED BY THE ROW, CRIB,
AND WAGON BED METHODS@

%0ther yield estimates which are not reported in this table
were obtained from additional plots by the row method.
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Odell's work (6) showed that a systematic method of obtaining

vield estimates was accurate and without bias, so the "row method" was
considered the most agcurate of the three methods used. Although data
were not available to show the amount of time spent in obtaining yield
estimates by each of the three methods studied, the Work Unit Conserva-
tionists of the Soil Conservation Service were praectically unanimous in
their belief that the "row method" required less total time than either
the "wagon bed method" or the "erib method." In addition, when the"row
method" is used, the cooperator does not have to keep records of harvest
information; it is easier to get & uniform area with respect to one soil
mapping unit; it is fairly easy to obtain plant population and lodging
information at the time of harvest, and it can be used when two or more
soil mapping units occur in the same corn field.

So0il Groups

As there were not sufficient plots to compare individual soil
mapping units, the soil mapping units were placed into a number of
major groups for a comparison of soil data, management information,
and ylelds., These groups were bottomland soils, soils derived from
terrace and old colluvial deposits, and two upland groups.

Bottomland soils comprise a group of soils that have an A-C
profile. Most bottomland soils selected were well-drained. Repre-
sentative series are Huntington, Congaree, and Staser. ©Soils derived
from terrace and old ecolluvial deposits have an A-B-C profile and a
moderately developed textural "B" horizon., Representative series
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selected were Etowah, Waynesboro, and Sequatchie. The upland groups
selected were the Fullerton group and the Decatur-Dewey-Cumberland
group, Although the Cumberland soil is a terrace soil, it was placed
in the Dewey-Decatur grouwp because it is similar in profile proper-
ties to these two soils, The Fullerton group and the Dewey-Decatur-
Cumberland group have an A-B-C profile and well-developed textural "B"
horizons,

GComparison of Soil Data

The surface soil tests, fertilizer applications and other man-
agement information along with yield per acre of corn by the "row
method" are shown on page Ll in Appendix B. The mean soil test values
in the selected soil groups are presented in Table III.

An analysis of variance of the means was tested at the .01, .05,
«10, and .20 probability Mm. The mean pH values and the mean per
cent organic matter were mot significantly different for any of the
soil groups at these probability levels. There was a significantly
greater amount of exchangeable calecium in the bottomland plots at the
«0l1 probability level than in any of the other soil groups. The terrace
soils contained a significantly greater amount of exchangeable calcium
at the .0l probability level than did the Fullerton or Dewey-Decatur~
Cumberland group., The Dewey-Decatur~-Cumberland group contained a
significantly greater amount of exchangeable calciwm at the .0l prob-
ability level than did the Fullerton group.
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TABLE III

MEAN SOIL TEST VALUES IN SELECTED
SO0IL GROUPS

Exchange- Exchange- Available
able Ca able K Phosphorus Per Cent

pH___ in 1bs/A  in lbs/A __ in 1bs/A s
Bottomland grouwp 6.01 2663 295 17.70 2.5
Terrace group 5.86 2205 20 19.34 2.7
Fullerton group 5.63 1360 191 36.30 2.
Dewey=Decatur-
Cumberland s
group 5.93 1843 k33 1641k 2.

s
S

%0ne soil test was not used in calculating the available
phosphorus average because of its high pH.
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Recent applications of lime may have been the cause of the dif-

ferences in the mean amounts of exchangesble calcium found among the
soil groups; however, there are other factors which should be con-
sidered, The significantly greater amount of exchangeable calcium
found in bottomland soils may have been due to caleium in drainage
water from calcareous parent material, or to movement of applied lime
from upland soils to the bottomland soils. The significantly greater
amount of exchangesble calcium in the terrace group than on the Dewey-
Decatur-Cumberland group or the Fullerton group may have been due to

a smaller leaching loss and to the fact that the terrace soils are
younger soils than the upland groups. The significantly greater amount
of exchangesble caleium in the Dewey-Decatur~Cumberland growp than in
the Fullerton group may have been due to the greater degradation of the
Fullerton soils. (1k)

A significantly greater amount of exchangesble potassium was
found in the Dewey-Decatur-Cumberland group at the .05 probability level
and a significantly greater mean amount of available phosphorus was
found in the Fullerton group at the .01 probability level than in any
of the other soil groups. These greater mean amounts are probsbly due
to recent fertilizer spplications of these elements.

Comparison of Mean Amounts of Applied Fertilizer

The mean smounts of applied nitrogen, potash, and phosphorus were
compared and no significant differences between the smounts applied %o
the different soil groups were found. When the rate of nitrogen applied
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per acre was calculated manure was assumed to contain five pounds of

nitrogen per ton.

Lodging

The mean per cent lodging on bottomland soils was 7.0k per cent,
on terrace soils it was 9.30 per cent and on the Dewey~Decatur-Cumberland
group it was 13.8 per cent., Lodging per cent was not computed on the
Fullerton group because several plots in this group were planted to
open~pollinated varieties whereas all other groups were planted to hy-
brids, There was significantly less lodging on the bottomland soils
than on the Dewey-Decatur Cusberland group, No significant differences
were found in mean per cent lodging between the terrace group and the
bottomland group or between the terrace group and the Dewey-Decatur-
Cumberland group.

Rainfall

Total rainfall during the months of June, July, August, and
September ranged from 10,2 inches in Monroe County to 20,4 inches in
Sevier County. Rainfall was quite variable among counties as shoun
in Appendix B on page 38,

During the growing season, July was the month having the greatest
amount of preeipitation. This is usually the period during the growing
season which immediately precedes "silking," a critical time during the
growth of the corn plant. Favorable moisture conditions at this time
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favor high yields in corn production when other factors are not limit-

ing.

Yield Comparisons at Field Weight and at Fifteen
and One~half Per Cent Molsture

The discrepancy between yields expressed with no moisture deter=
mination and expressed at fifteen and one~-half per cent moisture are
presented in Table IV. The importance of moisture determinations is
apparent and the importance of expressing vields at a constant moisture
.pox- cent cannot be over-emphasized.

Yield Comparisons Among Soil Groups Before
Mansgement Classification

As shown in Table V corn yields on the bottomland group of soils
averaged 83.0 bushels per acre, the terrace group averaged 6.7 bushels
per acre, the Fullerton group averaged 36.0 bushels per acre and the
Decatur~Dewey-Cumberland group averaged 63.0 bushels per acre. There
were no significant differences among the mean yields of the terrace
group, the bottomland group and the Dewey~-Decatur-Cumberland group.

The bottomland soils had 2 significantly greater mean yield than the
Fullerton group at the ten per cemt level of probability, and the errace
group had a significantly greater mean yield than the Fullerton group
at the twenty per cent level of probability.



TABLE IV

CORN YIELDS EXPRESSED AT FIELD WEIGHT AND
AT 15% PER CENT MOISTURE

Key Namber of  Yield in Bu/A with  Yield in Bu/A

Soil Mapping No Molsture at |
Unit Determination 15% Per Cent  Difference
85 16k 83
7 2
79 161
121 12
15 93
57 91
17 61
63 2!

61 108
k1 108

1
53 78

u pvenoowb ERERGEEEREPEREARIBBELERS

I

E
e
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TABLE V

MEAN YIELD COMPARISONS AMONG CERTAIN SOIL GROUPS
BEFORE MANAGEMENT CLASSIFICATION

23

B e e T

Mean Differ-
Yield ence
Soil Bu, Per Between No. of L.S.D. at Probability of
Groups Acre Means Plots 0L .Q§ o10 <20
Bottomland 83.0 18
a 603 - N o NS
Terrace 767 12
Bottomland 83.0 18
h? «0 NS NS h305 -
Fullerton 36,0 5
Bottomland 83.0
Decatur-Dewey- 20,0 - p— - NS
Cumberland 63.0 6
Terrace 76.7 12
Lo.7 NS NS NS  32.8
Fullerton 36,0 5
Terrace 76.7 9
Dewey-Decatur- b7 v T o -
Cumberland 63.0 6

M
“0ld colluvial soils are included in the terrase group.




Management Levels

In order to compare differences in yields among the soil groups
and variations in yields within soil groups, it was necessary to specify
certain management levels to be used as criteria for menagement separa-
tions. The plots within each soil group were separated into "A" manage-
ment as a high level of management and "B" management as a low level
of management, "A" mansgement was defined as a plot with a population
of eight thousand plants per acre and one that had received an appli~-
gation of forty pounds or more of nitrogen per acre during the 1956
growing season. Where manure was applied it was assumed to contain
five pounds of nitrogen per ton. If the corn crop followed a legume
that was turned under as a green manure crop and nitrogen was the only
limiting factor of management separation, then the plot was placed in
"A" management. If another crop was grown concurrently with the corn
crop, the plot was placed in "B" management, regardless of nitrogen
applications or plants per acre. If a plot had received less than
forty pounds of nitrogen per aere or had a population of less than
eight thousand plents per acre, it was placed in "B" management.

Yield Comparisons Among Soil Groups After
Management Classification

Mean yield comparisons of the two management levels are presented
in Teble VI, and mean yield comparisons of different soil groups at the
same level of management are shown in Table VII. Significant differences



TABLE VI

MEAN YIELD COMPARISONS BEIWEEN "A" AND "B" MANAGEMENT LEVELS

Differ-

Mean ence L.8.D. at m*mw
Yield Between No. of
Menagement Bu/A Means  Plots 0L .05 .10 .20
npn 101.h 17
4 No soil group- : k9.l 28,8 oo e ew
npn 5:.} 3’
HAm mh] 7
Bottomland 51.1 B 2.8 o« ww
g soils 63.2 11
naAn 104.0 g
Terrace soils : 57.0 50.7 s - -
npe 5740 7
AN 101.5 2
Cumberland
upw h3.5 k




TABLE VII

MEAN YIELD COMPARISONS AMONG SOIL GROUPS AT THE
SAME MANAGEMENT LEVEL

Differ-

Manage=- Mean ence L.S.D. at Probability
; . ment = Yields Between No. ' of
Soil Group Level Bu/A Means  Plots SO0L .05 .10 .20
Bottom soils 11khe3 7
mAN 10.3 e - - NS
Terrace soils 10k.0 g
Bottom soils 11h.3
My s D'“tu’ wAR 12.8 - o - NS
& Cumberland 101.5 2
Terrace soils 104.0 5
Dewey, Decatur, R 2.5 . - - NS
& Cumberland 101.5 2
'.B' 602 - - - IB
Terrace soils 57.0 7
Bottom soils 63.2 11
Dewey, Decatur, > 19.7 AT B R
& Cumberland 43.5 L
Bottom soils 63.2 11
npn 28.8 NS NS 26 P
Fullerton soils 3h.k 5
Terrace soils 57.0 7
pe 13.5 - . - NS
Dewey, Decatur,
& Cumberland L3.5 b
* Terrace soils 57.0 7
npge 22.6 - - e NS

Fullerton soils 3.k . 5
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were found at the probability levels shown between mean yields at the
A" management level and the "B" management level within the bottomland
group, terrace group, and the Dewey~Decatur-Cumberland group. There
were no plots at the "A" level of management on the Fullerton group.
There was also a highly significant difference between the "A" and "B®
management levels when mean ylelds were compared regardless of soil
grouping. _

When mean yields of the soil groups were compared at the "AY
level of management, no significant differences were found. As there
were no Fullerton soils at the "A" level of management, it was not
possible to compare them with the other soil groups at this level of
management. There was a significant difference between mean yields
of bottomland soils and the Fullerton soils at the "B" level of manage~
ment, The lack of differences between soil groups at the "A"™ level
of management may have been due to the favorable moisture conditions
throughout the 1956 growing season. Because of favorable moisture
conditions, it appears that those farmers using a high level of man-
agement obtained a favorable crop response regardless of the soil
mapping unit on which the corn was grown., The significant difference
at the "B" management level between the Fullerton grouwp and the bottom-
land group may have been due to the more favorsble physical properties
of the bottomland group which will allow a more extensive root develop~
ment of the eorn plant and thus a greater svailsble nutrient supply.



CHAPTER IV

SUMMARY AND CONCLUSIONS

A systematic "row method" of harvest sampling was developed.
This method along with the "wagon bed and crib methods" were used to
obtain yield estimates. Due to discrepancies in yields, the low
mmber of reported yields by the "wagon bed and crib methods," and
other factors eited, it was concluded that the "row method" should
be the method used in further investigations. Furthermore, all mean
yield group comparisons in this study were made using yield estimates
obtained by the "row method."

Yield estimates were obtained with no moisture determinations
and at 15% per cent moisture. From the data presented, it is evident
that yield comparisons between soll mapping units should be made at
the same moisture per cent.

Selected soil mapping units were placed in groups according to
similarities in profile properties. Specified management levels were
then chosen in order to compare different soil groups at the same
specified management level and to compare different management levels
on gimilar soil groups. Feid

Significant differences were found between mean yields of corn
obtained by the "row method" at specified levels of management among
the soil groups. Few significant differences were found among the
soil groups when they were compared at the same specified level of

management,
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1.
2,
3.

I,

SOIL PRODUCTIVITY AND MANACEMENT
SCHEDULE

Owner Address

Operator Address

Location of Test plot (describe briefly location of the plot in the
county and on the farm).

FERTILIZATION

1.

2,

3.

L.
Se

6.

Fertilization at planting. Number of bags on plot
Wte of each bag Analysis (39«6 or 6-12-12 ete,
Manure (Total on plot in tons)

Sidedressing, Number of bags on plot__ _____ Wt. of each bag
Analysis
Briefly describe the placement of fertilizer at planting and
sidedressing

Liming______ Date (year) Amt. per aere

Previous fertilization., (Give approximate amounts and analysis).
1953 195,

1955

Cropping system for the last 5 years on test plot. List the crops
in order of their appearance on the land by years, If more than
one (1) crop was grown in any one year, list the order of occur-
rence that year. If the variety is known, reeord it also. Note:
An illustrative method of recording the eropping system indicating
the use of the crop is shown below."

*Sn next page.



II.

IiI.

Te

1.
2.

3k

Year Crop and use of erop Year Crop and use of erop

1951 1954
1952 1955
1953 Crop Use Legend:

# Tllustrative method of recording the Ampp:l:ag system.
Year Crop and use of crop Year Crop and use of crop
1951 ecorn (g) wheat )p) 1954  same as 1951

1952 ‘wheat (g) Korean les- 1955  ssme as 1952
pedeza (h) oats (p)

1953 oats (p, gn) corn (g)

Crop use legend: g = grain; p - pasture; h - hay; gn ~ green
manure; - overseeded

How was previous crop grown on this field used? Hay
Grazed Turned under

Other (burned, ete.) Silage

SEEDBED PREPARATION

Date turned or plowed Depth of plowing
Briefly deseribe the method of seedbed preparation

PLANTING AND CULTIVATION

1.

2.
3.
ke

Variety Source of seed

Was seed certified? .
Seed treatment (briefly describe)

Date of last planting Was corn replanted?

What is the width between the "shoes" on the corn planter? in.
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5. Was a row marker used on the planter?

6. MNumber and kind of cultivations (briefly deseribe)

7. Depth and kind of last cultivation. shallow (0-2 inches)
medium (2} inches) deep ( L inches)

8. Date of last cultivation

9. Chemical weed control Dates
No. of applications Chemical used
Rate per acre

IV, HARVESTING

1, Estimated yield in bushels of corn (on this plot) per acre in
1955 1954 1953

2, Presence of weeds at harvest. Very weedy weedy
few : .

3. Damage due to insects and/or disease (briefly ducrlbo)

Lo Howwas the corn gathered? corn picker hand
Date gathered ‘

5. 1Is the corn shelled shucked not shucked

V. MEASUREMENT OF YIELD

A,

Note:

WAGON BED MEASUREMENT METHOD

1. Wagon bed length" ft. and inches, width" inches

depth” inches.

inside measurements.




2,

3.

b
5e

36
Were the wagon bed sideboards raised when corn was
gathered? (example: such as putting an ear of corn between

the sideboards (yes or no).
Were additional sideboards used? If so, depth of the
additional sideboard inches,

Number of wagon loads from test plot.

Were all the wagon loads full loads? « If not,

how meny were not full loads? + Indicate

a fraction for esch partial load (ae 1/2, 2/3, 3/h, 1/L).
For example, 1 wagombed 1/2 full; 2 wagon beds 3/h full).

B. CRIP MEASUREMENT METHOD

.

Crib measurements occupied by corn after it is leveled. (corn
must be leveled in the orib before measuring depth of corn

to obtain accurate yleld records) Length’ ft. and
inches, width" ft.end inches. Depth of corn in

crih* ft. and inches.

¢, FIELD MEASUREMENT METHOD

i.

2.

3

Determine row width by measuring distance between 6 rows and
dividing by 5. Row width _ »
(1) Measure 75 feet of vow, (2) shuck and record weight of

corn harvested from measured area. At this time count the
muber of erect and lodged plants in each plot. Repest
this as many times as necessary to make sure a representa-
tive sample of entire field is obtained. Eight (8) to ten (10)

Note: inside measurements.

[}
™) lodged plant is one that is leaning more than L5 ©r broken below the ear,



Vi,

Vi1,

37
messurements are prefersble. The nwber of measurements

obtained should not be less than 6.

3. Shucked weight, number of erect plants per 75 feet of row,
and mmber of lodged plants per 75 feet of row from sample
areas are as follows:

Pounds of corn

Sampled per 75 ft. of No. Erect No. Lodged
area row Plants Plants
1
= T s
3 v A
b FORHDIN R Sk A AN
5 A ieas
6 e o e e
7 s AR AP
8 — e B —
? PP PRSI
10 PO £ e g o

SOIL CHARACTERIZATION

1.
2,

3.

Mapping unit (Soil type, slope and erosion)
Average depth of A horizon on the plot

Uniformity of plot (deseribe)
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INCHES OF RAINFALL IN CERTAIN COUNTIES
DURING THE 1956 GROWING SEASON

Johnson - 6.3 LS 1.2 12,0
Monroe 2.4 3.9 0.7 3.2 10.2
Knox 3.6 6.1 1.9 1.8 13.h
Morgan 1.8 7.5 3ok 2.2 1.9
Sevier kol 6.9 bhel 5.3 20,k
Polk 3.k 5.2 3ok b0 16,0
Blount 2.7 he5 1.5 1.7 10.h
MeMinn 1.6 5.k 2. ka6 140
Washington 3.5 5.5 2.6 2.1 13.7
Hamblen 3.9 kol 2.5 1.9 12.h
Grainger 1k Sel 2,2 2,0 1047
Total 36.2 82.6 b1.8 33.9

%4as not reported on a monthly basis.




CORN YIELD DATA SHOWING HARVEST SAMPLE WEIGHTS, TOTAL
WEIGHT OF THE HARVEST SAMPLES FROM EACH PLOT, ROW
WIDTH, AND TOTAL FRACTION OF AN ACRE HARVESTED

BY THE ROW METHOD ON BOTTOMLAND SOILS

17.0

18.0

22,0

23.0

120.0

k2 in,

St SR

Soil Harvest Number in Pounds Row of an Acre

B, T R L N ot rutel  Wieth  Rervestes
97 58,0 60.0 69.0 65.0 T3.0 == 325,0 36 in, 0256
3k 751 80.5 68.1 73.7 88.2 80,7 L66.3 38 in. L0327
33 62,5 B5heé T8.5 51,0 63.0 57.3 366.,9 38 in. L0327
79 78,7 51.8 66.i 6hk.3 62,9  63.2 3687.3 L0 in. .03k
121 16,h% 6he8 70,7 61.2 59,5 Ll 297.3¢ L2 in. 40300
50 k9.8 k5. h2.9 Lhhe8 h7.7 She7 285.3 L2 in.  .0360
92 40,0 37.C 32,0 32,0 38,0 37.0 216.0 L2 in. 0360
61  b5.5 k6.2 Ll9 k0.6 h3.5 k3.1 260.8 - Lo in.  LO3LL
us° Two 62 f. rows 66,0 k2 in.  .0100
37 M0 L5.0 3h0 28.5 33.0 56,0 250,5 k2 in. 40360
111 38.0 L0.0 Lk2,0 32,0 32.0 39,0 223.0 L2 in. .0360
15 400 35.6 L2.0 38.0 L1.0 39.0 235.0 L2 in., 40360
51 38,0 L2,0 Mh.o 1B.0 LS.0° 38,8 255.8 L2in. L0360
113  31.0 33.0 30,0 33.0 31.0 35.0 193.0 L2 in. <0360
93 340 35.0 23.0 28.0 30,0 27.0 177.0 L0 in.  .O3Mk
63 3h.9 28y 28.5 26,1 20.0 28.3 166.2 L2 in.  .0360
23 ¢ ¢ ¢ c c ¢ 109.0 L2 in. <0360
21.0 0360

“Hermitage inclusion atypical of the rest of the field so it was not
used in calculation of the yield estimatss,.

Prwo 621 rows were harvested. =
CData was not obtained for each harvest sample.
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CORN YIELD DATA SHOWING HARVEST SAMPLE WEIGHTS, TOTAL
WEIGHT OF THE HARVEST SAMPLES FROM EACH PLOT, ROW
WIDTH, AND TOTAL FRACTION OF AN ACRE HARVESTED
BY THE ROW METHOD ON TERRACE AND OLD

' COLLUVIAL SOILS

Total
Fraction

Soil Hervest le Number in Pounds Row of an Acre
No, 1 2 5 I L] Total Width Harvested

123 8.5 bB.3 L2.8 LO5 LS50 56,5 281.6 38 in. L0327
100 32,0 33.0 32.0 k2.0 37.0 k6.0 265.0 L0 in. L0350
L b3.0 k0,0 khe0 U3.0 L5.0 40O 255.0 LOin. O3k
u3® Two 62 ft. rows , 82,0 L2 in.  .0100
T 53.0 60,0 68,0 53.0 70,0 38.0 | 342.0 4O in.  LO3Lk
85 55.0 50.,0 k6.0 52,0 L3.0 51.0 297.0 30 4in.  .0258
29 21,0 ké;o 22,0 30,0 k2.0 30,0 199.0 k2 in.  .0360
77 3b.0 30,5 30,0 36,0 33,0 31,0 19k5 k2 in. L0360
109 ‘ 2640 zj.b 10,0 26,0 15,0 26,0 126,0 L2 in.  .0360
3 9.0 20,0 28,0 22,0 2h0 15.0 118.0 L2in.  ,0360
1 31,0 hs;o 30,0 30,0 27.0 39.0 2000 L8 in.  ,OL13
105  13.0 u;o 5.0 20,0 12,0 23.6 84,0 37.in.  .0320
. 25 ¢ c c e ¢ e 109.0 L2 in, <0360

®Had 7 subsamples 65' 5" in length, No. 7 weighed L3.0 pounds,
b!‘uu 62' rows were harvested.
®Data were not obtained for each harvest sample.




CORN YIELD DATA SHOWING HARVEST SAMPLE WEIGHTS, TOTAL
WEIGHT OF THE HARVEST SAMPLES FROM EACH PLOT, ROW -
WIDTH, AND TOTAL FRACTION OF AN ACRE HARVESTED
BY THE ROW METHOD ON UPLAND AND TERRACE
SOILS PREDOMINATELY ON C AND D SLOPES

Prion

Soil Harvest le Number in Pounds Row of an Acre

No, I 2 8.3 L 5 6 Total Width Harvested
75  57.6 55.7 62.9 56.i 61.s 53.9 3U7.9 L2 in, L0360
55 35,5 LS.k 35.5 k2.6 L2.6 27.5 229.1 Lo in. O34k
1 Sh.8 3646 k3.9 k2.7 k3. 39,6 261.0 kO im.  .O3Lk
87  33.6 205 13.9 37.9 k0.3 317 2k h2in. L0360
3 32,2 27.8 24,3 31.7 30,2 284 17he6 L2 in. L0360
53 22,1 52, 23.1 39.0 384 22,2 196.9 L2 in, «0360
21 a a a a a a 1940 k2 in,  ,0360
65 36,1 22,5 17.9 25,6 12,8 25,6 1h0.,5 L2 in, «0360
19 a a a TR a 183.0 L2 in, +0360
39  39.8 35.9 25,0 20,5 26,5 23.8 171.5 k2 in.  ,0360
38 15.2 27,2 30.7 27.3 26,6 248 151.8 L2 in.  .0360
35 22,1 18.7 23.3 26,0 22,5 26,6 139.2 kO in. O34k
115 15,0 17,0 17.0 11,0 13,0 16,0 89,0 39 im. L0336
17 25,0 30,0 23.0 22,0 25.0 28,0 153.0 L2 in, .0360
89 10,9 18.8 1h.7 21.0 13,9 16,3 95,6 L2 in. L0360
69 140 To5 9.0 iS5 9k 20,7 75,1 L3 dn. L0370
73 3.5 8.8 8.8 16,8 18,0 9.0 6hep k3 in. L0370
13 10,0 9.0 12,0 8.0 8.0 11,0 58,0 L2 in. .0360

P R e e S e

%pata were mot obtained for each sample harvest.
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2.

3.
Lo
5.

6.

Te

EXAMPLE OF THE CALCULATION OF YIELD PER ACRE FROM
THE HARVEST SAMPIES OF SOIL NUMBER 87

Total field weight of harvest samples 21L.9 pounds.
Conversion of pounds to grams - 12,2 pounds x L53.6 grams per

pound = 5,533.92 grams.
Laboratory weight of the moisture ssmple = L,336 grams.
Moisture by Steinlite = 10.h per cent.

6-75" vows L2 inches spart = 6 x 75 x%'xwh- «036 acre.
(a) 22 o 5,969 pounds per acre
(b) 73—53%% = 85,3 bushel per acre.

To express 85.3 bushels per acre as bushels per acre at 15.5%
moisture the following calculations are made:

laboratory weight - 1,00 =
field weight 5% grams * 003 % J—m’-’“g-\ - 70,8688

are 71 bushels per acre.




MEAN AMOUNIS OF NITROGEN, POTASH, AND PHOSPHOROUS
APPLIED TO THE SOIL GROUPS

(Manure applications were given five pounds
of nitrogen benefit per ton of manure)

Applied Applied
N in Kg0 in
pounds/A pounds/A
Bottomland 70 61
Terrace 72 63
Fullerton 37 32

Dewey, Decatur, Cumberland 51 38
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