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CHAPTEK I

INTRODOCTIOH

Carter County* which Is located in the upper east corner of Tennessee*

has soils which today present a wide range of fertility levels. These dif

ferences in soil fertility may be attributed chiefly to variations in the

mineral composition of the parent materials from which the soils were de

rived and to the variable intensities of cultivation over a long period of

years. Agricultural workers* who must constantly answer farmers' questions

in regard to the best fertiliser treatments to be used under these differ

ent soil conditions* feel the nee'i for dependable methods to evaluate fer

tiliser requirements of soils. The following study was designed to determine

the reliability of selected rapid chemical soil tests used at the present

time to evaluate the fertiliser needs of soils.



CHAPTER 11

PK)CEDUEE AND IffiTHODS

The procedure and methode followed In this study were In general

similar to those described by Da-sldson (6) and Evans (8)j therefore, only

a brief discussion of the major points will be given.

Throe crops - alfalfa, com, and potatoes - grown under normal farm

conditions were used in this study. Field plots for these crops were

selected on the more important soil series found in Carter County. In

selecting these plot areas care was taken to locate them on as uniform

soil areas as possible. The tests in this study were oonductsd In three

different years, 1941, 1942, and 1944.

Bach plot was l/lOO acre in size except with alfalfa in which case

each plot was l/40 aore. Each treatment was replicated three times. All

row orop plots consisted of four rows varying in length from 31.5 feet to

35 feet depending upon the width of the rows. The plot arrangement of each

experiment was in the form of a modified Latin square. (See Figures 1, 2,

and 3)

The various crops on each experimental plot area were planted and

cultivated by the farmer at the time and in the same manner as the remain

der of the field in which the plots were located. In the ease of potatoes,

certified seed of an adapted variety was planted. Eleven of the fifteen

corn plot areas were planted to approved Tennessee hybrids. In the case

of alfalfa only established stands wore used.

The methods of weighing, mixing, and applying the fertiliser to com

and alfalfa were identical with those methods used by Davidson (6). In
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the ease of potatoes the weighing and mixing were the same as for corn.

Sufficient ground limestone was added to each fertiliser itnlxture to make

it physiologioally neutral except the mixtures used for potatoes. Lime

was omitted frcxm the potato fertiliser mixtures because the presence of

lime tends to encourage oertain potato diseases. The rates of potassium

and phosphorus fertilisation and the methods of harvesting will be de

scribed for each crop separately.

Alfalfa

Muriate of potash (SO per cenh KgO) was applied at rates of 0, 100,

and 300 pounds per acre in February and March of 1941. In addition, borax

was applied at the rate of 30 pounds per acre to one half of each plot.

Both of these materials were carefully weighed and applied broadcast as a

top dressing.

Three areas of one ten-thousandth (1/10,000) of an acre each were har

vested from each sub—plot evei^ cutting. Composite hay samples were taken

for eaoh fertilizer treatment and were air-dried under a metal roof and the

yields computed in tons of dry hay per acre. Three cuttings were harvested

with the exceptions as noted in tables.

Corn

For the potash fertilisation experiment in 1941, muriate of potast

containing 50 per cent KgO applied at rates of 0, 60, and 150 pounds

per acre. All the plots received 40 pounds of nitrogen and 60 pounds of

P2O5 per aore in order to eliminate any serious deficiency of these two

important elements. In 1942 and 1944 the nitrogen was increased to 50

pounds and the P2O5 to 60 pounds per aore.
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For the phosphate fertilization experiments in 1941, superphosphate

oontaining 20 per cent P2O6 was applied at rates of 0, 125, and 375 pounds

per aore* All these plots received 40 pounds of nitrogen and 75 pounds of

K20» In 1942 and 1944 superphosphate containing 20 per cent was applied

at rates of 0, 100, and 300 pounds per aore and all plots received 50 pounds

of nitrogen and 75 pounds of £20.

Only the two center rows of the four-row plots wore harvested in order

to eliminate border effects. The com was harvested in late October and

early November. Samples of grain were taken and dried to determine moisture

content. Grain yields were computed after field weights had been corrected

for moisture.

Irtijh Potatoes

For the potash fertilization experiments, sulphate of potash (48 per

cent K2O) was applied at rates of 0, 100, and 300 pounds per aore. All

these plots received 30 pounds of nitrogen and 50 pounds of P205*

For the phosphate fertilization experiments, superphosphate (20 per

cent P2O5) was applied at rates of 0, 125, and 375 pounds per acre. All

plots received 30 pounds of nitrogen and 75 pounds of K2O.

The fertilizer applications wore made in the row and thoroughly mixed

with soil a few days before the potatoes were planted.

The two center rows of each plot were harvested after the vines had

completely died. The potatoes from each plot were graded according to U. S.

standard grades with two grades being made for each plot.

Collection and Preparation of Soil Samples

Individual soil samples of both surface soil (to a depth of 6 inches)



•

and subsoil (dspth 6 to 15 inohss) were taken from each sub-plot before

any fertiliter was applied. Approximately 6 to 8 borings with a soil auger

were oomposited to form each of these samples. Each sample was dried,

crushed, passed through a 20 mesh sieve and thoroughly mixed before analy

ses were made. Composite samples of top soil and subsoil were prepared

for each experimental plot area by mixing equal aliquots from each subplot

sample.

Analytic Methods

pH was determined by Truog indicator method (12) and later checked

with a Beokman glass electrode. Exchangeable potassium was determined by

extracting the soil with neutral sodium perohlorate and precipitating with

sodium oobaltinitrite as outlined by Bray (2) with modifications by David

son (6). A-vailable phosphorus was determined by extracting the soil with

sodium perohlorate which had been made tenth normal with perchloric acid.

Ammonium molybdate was added to the filtrate, and the color developed with

SqC12 compared to that of standard P solutions treated in the same way.

In 1941 determinations for exchangeable X and available P were made

on both surface and subsoil samples from all the plots. In 1942 and 1944

determinations for exchangeable K and available P were made for both sur

face and subsoil samples from plots which received no K and no P as well as

other plots selected at random. These determinations were also made on com

posite surface and subsoil samples. The pH was determined only on the com

posite surface and subsoil stuaples of each area.

Notes

The individual plot areas were visited at regular intervals for the
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purpose of oheeklng results and making observations. Groups of interested

fanners, as well as individual farmers, visited many of these areas during

the growing season.
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CHAWBR III

»

CROP RESPONSE TO POTASSIUM AND BORON

OBSERVATIONS AND TATA

Alfalfa

Th« alfalfa yields are shown in Table 1« Also shown In this table

are the laboratory data for exchangeable potassium and pH determinations

for composite soil sample from all the chock plots. The results from each

field experiment will be discussed separately.

Field Number 1 - Located on Lodi Soil. The alfalfa in this parti-

oular field was comparatively yellow in 1941. It was difficult to deter

mine whether it was boron or potassium defioienoy, as described by DeTurk

(7), that was eausing the yellowing of the plantsj therefore, a plot area

was established in this field. Figure 4 shows the effect of potash and

borax fertilization compared to no treatment. From three cuttings the total

increase in hay, as a result of 30 pounds of borax per acre was 0.18 tonsi

for 50 pounds of potash it was 0.67 ton and for 50 pounds of potash plus

80 pounds of borax it was the same, 0.57 tons. The 150 poxind application

of potash increased the yield 0.79 ton, whereas 150 pounds of potash with

30 pounds of borax gave an increase of 1.17 tons per acre over the untreated

plot. Plots without potash treatment, although receiving borax, showed no

potassium deficiency symptoms, yet the growth of the alfalfa on these plots

was not quite as tall and there were fewer shoots frcmi individual orowns.

The plots receiving neither borax nor potash showed marked yellowing at eaeh

cutting and in these plots there was some thinning of the stand with some
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grass coming in. Both the medium (50 pounds) and heavy (150 pounds) appli

cations of potash practically corrected the yellowing of the leaves even

though this yellowing was not typical for potassium deficiency. Further*

more, the application of borax also corrected this yellow leaf condition.

The borax did not increase the yield to the extent that the potash did. In

this soil there was 135 pounds of exchangeable potassium per acre in the

surface soil and 100 pounds per acre in the subsoil. The field had been

very heavily treated with burnt lime (3 tons of C^C per acre) which treat

ment possibly increased the plant needs for both potassium and borax.

Fielw Number 2 - Located on Dunimre Soil. This was an unusually good

field of alfalfa seeded two years previously. The potash level in this

soil was fairly high, slightly above 160 pounds of exchangeable potassium

per acre in the top soil and 110 pounds per acre in the subsoil. The ob

served differences between the treated and untreated plots were negligible

at the time the first and second cuttings were made) therefore, no yield

records were taken. At the time the third cutting was made, following a

short drought, there was a very slight yellowing of the upper leaves in all

the lots receiving no borax. The individual plots were harvested and there

was a slight average yield Increase of 0.13 ton for the application of borax.

There was no observed yield increase from the application of potash.

Field Number 3 - Located on Frederick Soil. The exchangeable potassium

in this soil was slightly above 100 pounds per acre in the surface soil and

less than 100 pounds per acre in the subsoil. Very pronounced potassium

deficiency symptoms as described by DeTurk (7) were observed on the untreated

plots especially in the first cutting. (See Figure 5) Considerable yellowing
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Figure 4* The plot on the left received
150 pounds of potash and 30 pounds of borax
per acre

5»e>

Figure 5» Close up of potassium deficiency
symptoms in Alfalfa on Frederick, Note the
very small white or yellowish dots around the
margin of some of the leaflets. On other
leaflets the entire margin is yellow.
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of alfalfa on tha plot reoeivlng no borax niaa observed at the time of the

third cutting following a short drought. The average yield increase for

an application of 60 pounds of potash per acre was 0.89 ton for the three

cuttings; whereas, the heavier potash applications of 150 pounds per acre

gave an increase of 1.49 tons over the untreated and 0.60 ton increase over

the 50 pound application. The growth of the alfalfa on the more heavily

treated plots was considerably taller and thicker tlmn on the other plots.

The difference was especially pronounced at the time of the second cutting

when these heavily treated plots showed the only lodging of alfalfa in the

field. The plants in the areas treated with both the 50 povnad and 150 pound

potash applications were quite vigorous; whereas, there was a thinning of

stand in the untreated area. In this untreated area there was considerable

crab grass by the time of the third cutting. Before the first cutting the

yellowing of the alfalfa plants was corrected by the addition of borax ex

cept on the no-potassium plots where marked potassium deficiency symptoms

were observed in borax treated sub-plots. The application of 30 pounds of

borax per acre alone gave an increase of 0.16 ton of hay per acre, with 60

pounds of potash it gave an increase of 0.37 ton of hay per acre, and with

150 pounds of potash it gave an increase of 0.41 ton of hay per acre over

the plots receiving potash alone.

Field Number 4 - Located on Holston Soil. In the early spring it was

evident that some nutrient deficiency existed in this alfalfa which had been

seeded the proceeding fall. There was a good stand of alfalfa but it was

stunted, yellow, and unthrifty. Potash and borax were applied on April 24

and there srais an almost immediate change in color. In plots where both
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borax and potassium had been applied alfalfa plants turned from yellowish

green to a dark green color. At the time of the first cutting the plots

were not harvested separately because the potash and borax had been applied

only a few days before. The exchangeable potassium in this soil was less

than 100 pounds per acre in botv the surface and subsoil. The data reported

in Table 1 for two cuttings show an average 3rleld increase for an applica

tion of 50 pounds of potash per acre of 0.51 ton and for 150 pounds of pot

ash per acre an increase of 0.75 ton. Thirty pounds of borax per acre

increased the yield 0.24 ton per acre. The 30 pounds of borax with SO pounds

of potash per acre increased the yield over 60 pounds of potash per acre by
0.07 ton per acre. Thirty pounds of borax with 150 pounds of potash per

acre increased yields of alfalfa over the 150 pound application of potash

by 0.15 ton per acre. The stand of alfalfa gradually died out in the no-

potash plots and by the following spring the stand was so thin that the field

was plowed for com. At this time there was still a good stand of alfalfa

in the plots receiving the 150 pound application of potash and a fair stand

in the plots receiving 50 pounds of potash,

number 5 - Located on Westmoreland Soil. The exchangeable potassium
in this soil was 175 pounds per acre in the surface soil and 160 pounds per
acre in the subsoil. Three cuttings were harvested but there were no signi
ficant differences due to potassium applications. However, striking dif
ferences in color and vigor of plants were observed between plots treated
with borax and those not so treated. The 30 pound application of borax per
acre increased the hay yield in three cuttings from 1.97 ton. to 2.86 tons,
or an increase of .89 ton per aore.
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Number 6 - Located on Jefferson Soil. On this soil there was a good

alfalfa response to both potassiim and borax. The exchangeable potassium

of the surface soil was 140 pounds per acrej whereas, the subsoil was very

low. The application of 150 pounds of potash per aeje increased the yield

of alfalfa by 1.48 tons; wher the application of 150 pounds of potash

and 30 pounds of borax increased the yield by 2.09 tons. The application

of borax alone corrected the yellowing of the alfalfa plants. The heavy

application of potassium without borax also corrected the yellowing of the
alfalfa plants. There was a definite borax-potassium relationship on this
light textured soil which had been heavily limed previous to seeding the
alfalfa.



17

Corn

The yield data for all the com plots are summarized in Table 2*

Detailed data for individual plots are presented in the appendix* The three

growing seasons (1941, 1942, and 1944) eeve favorable for corn production

in Garter County; however, there were a few short droughts in aome areas of

the county that affected corn yields adversely* Since several of the plot

areas exhibited very similar conditions, the observations will be presented

hy groups rather than individual plot areas* Groups I - ?I inclusive repre

sent experiments conducted in 1941 and 1942* Ch-oup VII represents experi

ments conducted in 1944*

Group I - Located <m Holstm, Congaree, (loam fine sandy loam),

Holiohucky, and Sequatchie Soils* On these soils in the no-potash plots

the majority of the corn plants had a dwarfed appearance, due chiefly to

short internodes; furthermore, the margins of the older leaves appeared to

be scorched* These are potassium deficiency symptoms which correspond to

the ones described by Hoffer (9)* In the no-potash plots on the Holston

soil over eighty per cent of the corn stalks had fallen down or lodged by

harvest time* (See Figure 6)# The ears on these stalks were very poorly

developed and the grain was chaffy and loose on the cob, (See Figure 7 and

8)* On the Holston Soil the exchangeable potassium was 75 pounds per acre

in the surface* Th^re was considerable lodging in the no-potash plots on

Sequatchie, Congaree, (both loam and fine sandy loam fields) and Holichucky

soils, but the lodging was not so severe as that found on the Holston soil*

Host of the corn ears from these plots were of poor quality. It was inter

esting to note that some corn plants on these potash-deficient soils in the

no-potash plots stood up and produced good, vigorous ears showing quite a
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lear Cooperator
Soil
Sariea PH

Ihceh.
K

Buohala Far Aera
25# 75#

So i KoO K.0

19a Saalling Bolstoa 6.5 75 30.7 50.3 52.6

19a Sharp Cfwgarae
(Xoaa)

6.5 100 62.6 75.7 75.7

%

19a Baiiga Saquatchla 6.0 110 65.1 66.9 75.5

1942 Saalllitg Boliehucky 6.5 120 62.7 68.1 77.5

1942 Hijrdar Congaraa
(Fina SanSjr

loan)

5.7 100 60.6 72.7 84.3

1942 AUaa 6,0 120 69.4 80,7 83,8

19a WilUaM Jaffaraon 7.0 130 74.1 86.7 88.2

19a JSaynolds Graondala 7,0 130 91.9 95,4 95.5

19a filHaaa Peoatur 5.5 155 54.3 57.5 67,8

19a Ariea Iftradorlck 5.2 140 27.3 26,2 30.6

19a OraanlMi Lodi 5.5 UO 56.8 69.9 59.1

19a HaalwaeoS Shata 6,0 210 62,9 63,8 65.1

19a

s

1

mia 6.2 UO 47.5 51.5 55.8

1944 Sharp Sansaraa 5.® UO 53.5 54.4 72.6

1944 Taylor Stata 6.9 125 26,3 30.5 33.7



 
 

' - -

s'

, T/ .
; . r-,- * „■■ ;' .■

19

A

K

jtm
Si-

Figure 6. Plants in the four lodged rows in the center
did not receive any potash but received the same appli
cation of Nitrogwi and Phosphorus as the rows on either
side, (Holaton soil)
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POTASH

STARVED

Figure 7« On left, ears from plants receiving com
plete fertilizer. On right, potassium starved ears
frora plants receiving nitrogwi and phosphorus only.
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Figure 8. Com on left, from a two-hundredth acre
plot receiving nitrogen and phosphorus but no potas
sium, Com on right, from same size plot receiving
y vompleto fertilxzer (Nolichucky soil).
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variation in individual plant# In thoir ability to utilize the available

potash supply in the soil.

Group II • Located on Jefferson and Allen Soils, Both Increments

potash gave response on these soils that contained apjx'oximately the

same amount of exchangeable potassium (IJO pounds per acre). The second

increment of potash on these soils gave an increase of thirteen to fifteen

bushels per acre over the first increment. Deficiency symptoms as des*

cribed by Hoffer (9) were not very pronounced on these soilsi however, on
the no-potash plots there were a few plants that showed scorched margins

of the lower leaves and at harvest time there were a few lodged plants in

these plots. The leaves of the plants in the no-potash plots showed a

speckled or mottled appearance when viewed from the under side (See Figure

9),

Grcmp HI • Located on Greendale Soil, The corn yields on Qreendale

were the highest of any obtained in this study. The exchangeable potassium

was caaly I30 pounds per acre and there was a very small increase in yield

for the two Inwements of potash used. At this level of exchangeable potas

sium, increases in yield from the addition of potash would normally be ex

pected, There was no observable potassium deficient^ symptoms in the no-

potash plots, A -rciy heavy crop of dead sweet clover was turned durii^ the

winter in preparation for the com crop, Tlw decaying of this sweet clover

during the spring and summer may have helped release sufficient potash to

produce over ninety bushels of corn per acre,

Group I? * Located on Lodl and Philo Soils, The plot area on Lodi
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Figure 9* Effects of potassium deficiency
on com plants. Note characteristic brown
scorched leaf margins, and also light speck
ling of leaves. These plants received
applications of nitmgen and phosphorus but
no potassivnsi.
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aoil showed a very good response to the first increment of potash, giving
an increase of 13.1 bushels per acre. The second increment of potash only

increased the yield 2,3 bushels over the untreated plots, which yield was
several bushels less than the yield of the first increment. In all three

sub-plots the yield of corn with the smaller (twenty-five pounds) incre

ment of potash was higher than where the corn received seventy-five pounds
of potash. There was very little variation in exchangeable potassium be

tween sub-plots. The average exchangeable potassium was 110 pounds per acre

which is considered a fairly low level. The low yield of corn on the heavily
treated plots can be partly attributed to a thin stand in two of the sub

plots.

Corn on the Fhilo soil with the same level of exchangeable potassium
(no pounds per acre) gave very little yield increase for potash. The rain
fall on both of these areas was ample to excessive during the growing season.

Group Y - Located on Decatur and Frederick Soils, Both fields in

which these plot areas were located had very low fertility levels and the

plot areas stood out in sharp contrast as a result of the complete fertili

sation, The exchangeable potassium of these two soils was UO pounds for
the Frederick soil and 155 pounds for the Decatur soil. No potassium defi

ciency symptoms were evident on either area. The first increment of potash
on the Decatur soil gave an increase of 3,2 bushels per acre and the second

increii»nt gave an increase of 13,5 bushels per acre. There was very little
response to the potash treatments on the Frederick soil. The second incre

ment of potash gave an increase of 3.3 bushels per acre.

Group VI - Located on State Soil, There was no apparent increase in
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corn yield to either increment of potaeh on State silt loaa. There vere

210 pounds of exchangeable potassium per acre in this soil.

Group VII • Field HLots in 1944 on State and Congaree Soils* The

fertilizer was not applied on the State soil until the corn was about waist

high and showing very pronounced potash deficiency symptoms, Dry weather

had prevailed for several weeks previous to fertilization and continued sev-

eral weeks thereafter* Neither the total yields nor the increases due to

potash were large on this area. The field in which these plots were located

had been heavily limed several years previously with burnt Hhm» (6 tons Ca 0

per acre), Some response to side dressing with potash was observed} how
ever, under the conditions described little response was to be expected*

If adequate amounts of rain had fallen sooner, more response to potash would

have been expected on this soil with an exchangeable potassium content of

125 potmds per acre*

The plot area on Congaree soil was fertilized at planting time* On

two of the cheek plot replicates marked potassium deficiency symptoms were

observed* Several stalks were lodged and the corn was of poor quality. One

replicate of the no-potash treatment gave a very high yield which materially
affected the average* Soil samples from two of the no-potash plots (those
two laets having marked potash deficiency symptoms) had 110 pounds of ex

changeable potassium per acrej whereas, the plot that showed no deficiency
symptoms had 200 pounds of available potassium per acre. The yield for

this high potash plot was very nearly equal to the average yield of the high
potash treatments* (Table 3)
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The yield data for the potato plots are svuamarls^ed in Table <4* De

tailed data for individual plots are presented in the appendix* The soil

aeries were divided into two groups for presentation of obaervationa wwd

data* The division of the soils was based on the amount of exchangeable

potassium they contained*

Croup I • Soils With More Than 200 Pounds of Bxchangeable Potassium

Per Acre* The soils in this group* Halewood* Porters* and Tusquittee* gave

no apparent response to potash fertilization nor did they exhibit any of

the potassium deficiency symptoms as described by Jones and Brown (10)*

These soils were all derived from parent materials high in potassium mine

rals such as feldspar and mica* Since this group of soils contained large

amounts of these minerals it could be expected that sufficient potassium

would bo available to take care of the needs of the potato plant*

Croup II - Soils With Less Than 200 Pounds of Available Potassium

Per Acre* The soils in this group* Ashe* Congaree, Jefferson* and Undside

all showed an excellent response to both increments of potash. Potato plants

on the noopotash plots showed definite potassium deficiency symptoms as des

cribed by Jones and Brown (10)* The internodea of potato plants were shorter

giving the plant a more compact appearance* The leaves were flatter with a

narked dark green foliage* As the leaves aged they became yellowiah* and

starting from the edges* a bronze color developed* (Bee Figure 10)*

The increase of U* S* So* 1 potatoes due to the first increment of

potash on the Jefferson soil was 35*9 bushels and the second increment gave

an added increase of 27*5 bushels. The yield of U. S. No, 2 potatoes did
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Figure 10. Irish potato plants showing
Potassium deficiency symptoms. Note the
darker green foliage than normal and the
bronzing of the older leaves. The leaves
also have a somewhat flat appearance.



aot increase with the potash treatment as did the yield of U, S, No. X

potatoes. The first increment of potash on the Lindside soil gave an in

crease of 57.9 bushels of No. 1 potatoes and the second increment gave only

6.2 bushels more than the first increment. The yield of No. 2 potatoes de

creased with the addition of potash. On the Congaree soil the first incre

ment gave an increase of A3*9 bushels of U, S, No. 1 potatoes and the seocod

increment further increased the yield 4.,9 bushels, ka on the Lindside soil

the yields of No. 2 potatoes decreased with the addition of potash. The

Ashe soil had the highest exchangeable potassium content (180 pounds)

gave only ̂ ,1 bushels increase for the first increment of potashi whereas,

the second increment gave 25.8 bushels more of 0. S. No. 1 potatoes than

did the first increment. The yield of B» S. No. 2 again decreased with the

addition of potash.

Hsild Response Curves IsL Each Crop

In order to bring out other significant relationships Bray (3) has

suggested that data of this type be presented graphically. The yield on

the plots receiving the high 1^0 increment is taken as ICQ per cent and the

yield on the check plots is computed as a percentage of this yield. Then

the response of a given crop to potassium fertilization from a number of em*

perimenta may be plotted on the sane graph. The percentage yield of the

check plots is represented on the ordinate and the exchangeable soil potas-

sitUB is represented on the abscissa.

The data for alfalfa (from Table l)| Irish Potatoes (from Table ̂ )|

and Corn (from Table 2) are plotted in Figures 11, 12, and 13 respectively
in this fashion. A smooth curve has been Wtted approximately to the points

for each crop to show the trends*



W
t
t
f
o
m
 X
I

Sn
^s

ti
oi

i^
ip

 
•3
»l
ua
ii
ei
ia
]»
3A
 a
oX
l 
po

t&
i»

lm
i 
m
A
 a
lf
al
fa
 y
ie
ld
s 
o
a
 p
lo
ts
 x
ee

si
vi

ag
 s
o
 p
ot
«t
ss
i«
n

I
O
C

9
e

*
r
i
P
i

M

a
c

•
O

I
P
#

% % 4
»

P
t

6
(

5
G

%
m
 

w
o
 

x
»
 

1
6
0

f
ed

lt
TO
gs
ab
Xs
 p
ot
as
sl
WB
 I
ji

 s
oi

l 
tP

ou
nd

s 
ps

ar
 s

fl
or

o}
1
7
0

I
S
O

8



F
L
g
u
r
*
 1
2

It
la

ti
ow

hl
p 
iM

tv
ee

n 
«x

eh
ac

ge
ab

le
 s
oi
l 
po

ta
ss

iu
a 
an
d 
c
o
m
 y
ie
ld
s 
<»

 p
lo

ts
 r
se

ei
vi

i^
 a
o
 p
ot
as
si
vo
i

l
a

I. 1
m

7
C
_

£

6
C

d
5
C

jh
db

5^
I
r
a

m
1
0
0

Ez
eh

aa
ge

ab
ls

 p
ot

as
si

ua
 i
a 
so
il
 (
Fo

ua
ds

 p
er
 a
cr
e}



 

F
i
g
u
r
e
 1
3

Be
la

ti
fM

is
bi

p 
be
tv
ee
a 
ex
ch
an
ge
ab
le
 e
oi
l 
po

ta
ss

iu
a 
an
d 

Zr
is
fa
 p
ot

at
oe

 y
ie
ld
s 
on

 p
lo

ts
 r
ec

ei
vi

ng
 n
o 
po
ta
se
it
a

I
O
C

•
•

7
5
^

6
C

1^
5
C

1
0
0

1
2
0

2
6
0

4
5
0

X
4
0
 

1
6
0
 

1
8
0
 

2
0
0
 

2
2
0

i^
ch

an
ge

ei
bl

e 
po

ta
ss

iu
m 
in
 s
oi
l 
(F
ou
nd
s 
pe

r 
ac
re
)



fi2SG1BS:0H or filSULTS

A soil test for exehangesble potassium nay serve effectively as

a basis for naldog potassium reconuacndations for those soils and crops

in a county or similar area on which t>iere are sufficient data avail

able to Indicate the corx>el8tion between the exchangeable soil potas

sium and crop response to potassium fertilization* The discussion and

development of correlations of data as evidence of the above stateoMnt

are presented separately for each crop*

Alfalfa Respoiwe to Potash* The exchangeable potassium levels in

soils where alfalfa plot areas were located varied from 100 pounds to 180

poxmds per acre in the surface soil and from leas than 100 pounds to 150

pounds in th^ subsoil* The data clearly show that alfalfa responds to

the addition of potassium on soils with a low exchangeable potassium con

tent* The amount of exchangeable potaasium that must be present in the

soil before potash applications cease to be effective in raising the yield

of alfalfa can be approximated by observing the potassium levels at the 90

per cent yield level in Figure 11* This exchangeable potassium level for

alfalfa is 160 pounds per acre. Applications of potash on alfalfa can be

recommended for Carter County soils that have less than 160 pounds of ex

changeable potassium per acre axid can be omitted for soils above this level.

From examination of Table 1 it will be noted that the average percentage

yield increases from potash are greater on the soils with the lower ex

changeable potassium* The amount of potash to apply to alfalfa on Carter

County soils where the exchangeable potassium is below 160 pounds per acre

seems to be from 50 to 100 pounds of ̂ 0 depending upon the e^ount of
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axohangeable potassivaa, the higher rate# being suggested for the soil with

the lower exchangeable pctassiutt*

Alfalfa Response To Borax* Only data from the plots where boron

was applied were oonsidered in interpreting potassium fertiliser results*

The data in Table I show scnas responses to the applioation of SO pound#

of borax per acre on alfalfa. Boron defioienoy symptoms as described by

Cook (6) and illustrated in Figure 4 were observed to sone extent in all

plot areas* The synqjtoras were more pronounced on the lighter textured

soils (Jefferson* hodi* and liolston}* The applioation of SO pounds of

borax per aore oorreoted this defioienoy* improved the quality of the hay

and gave a slight inorease in yield* There was evidence of Interaction

between boron, potassium and calolum in alfalfa nutrition because the

applioation of potassium would oorreot the boron defioienoy synqytoms* Bear

and Prince (I) analysed alfalfa grown in variously treated plots and found

that the content of total bases (Ga 4 Mg ̂  K) about constant regardless

of the treatment* Where potassium is deficient in relatl<m to the supply

of oaloium* ixd:ake of tie latter is greater and the need for boron beoomes

greater as Jones and Soareeth (11) have found* (The more oaloium taken in

by the plant* the Rtore boron it must obtain to maintain normal growth*) In

other words when potassitsa is applied the oaloium intake is reduced and the

boron needs are lowered* Based on the results of these experiments 30

pounds of borax per aore oan be reoooaaended as ade<|uate for alfalfa la

Carter County*

Com, The exchangeable potassium levels in soils where corn plots

were located varied frcaa less than ICQ pounds to SIO pounds per aore in

the surfaoe soil* The yield data for com are quite variable as shown by
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the wide scatter of points cm the graph, (Figure 12,) The amount of ex

changeable potassium that must be present in the soil before potash appli

cations cease to be effectiwe in raising corn yields can be approximated

by observing the potassium level at thi 90 per cent yield level in Figure

12, this exchangeable potassium level Is 140 pounds per acre, Evans (8)

and Davidson (6) found this level to be scmewhat higher; however, their

results were for parts of the state where the rainfall is not as favorable

as in Carter County, The favorable distribution of rainfall in Carter

County may account for the lower potassium requirement for corn there, Zt

has been observed that the appearance of potassium deficiency symptoms in

most crops is more general in dry weather than when rainfall is plentiful.

Therefore, the amount of potassium that should be present in the soil to

produce normal yields may not be constant but may depend in part on the

soil moistiire supply.

The data in Table 2 show that the first increment of potash (25

pounds of i^O) gave a larger increase in yield over the check plot than

did the second increment (75 pounds of 1^0) over the first increment. Also,

these data clearly show that the addition of potash to corn on soils where

the aiBount of exchangeable potasaium was below 140 poimds gave ap^jreciable

yield increases. The greater increases were on soils vjhore the exchang

eable potassium was below HO pounds per acre. Addition of potassiiua fert

ilizer at rates of 25 pounds to 50 pounds of 1^0 per acre can be recommended

for com on Carter County soils where the exchangeable potassium is below

140 p<»inds per acre* The higher rates are suggested on the soils with lower

exchangeable potassium.
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Potatoes* The exchangeable potassiua levels in soils vhere potato

plot areas were located varied from 100 pounds to over 4.OO pounds per acre*

The correllation of yield data for Irish potatoes with the exchangeable

potassium in the soil is very consistent. The amount of exchangeable po

tassium that must be present in the soil before potash applications cease

to be effective in raising the yield of Irish potatoes can be approximated

hy olMerving the potassium level at the 90 per cent yield level in Figure

13* This exchangeable potassium level for potatoes is 220 pounds per acre*

As indicated by these data, (Table 4. and Figure 13) potash fertilization

of potatoes may be guided by the quantity of available potassium in the

soil as shown by the rapid chemical test.

The first 1^0 increment on soils low in exchangeable potassium gave

a larger increase in yield over the check plot than did the second incre

ment of XgO over the first. This suggests that the larger amount of potas

sium added is approaching the maximum that could be used by potatoes under

conditions of these experiments* In Carter County potatoes should respond

to applications of potash fertilizer at rates of 50 to 100 pounds of ̂ 0
per acre on soils where the exchangeable potassium is below 220, Ptotatoes

gave no significant response to potash fertilization where the exchangeable

soil potassium exceeded 220 poxmds* The average yields of the check plots

of the soils where the exchangeable potassium was below 200 pounds per acre,

plus the average increase in yield with the higher increment of K^Q approx
imately equals the average yield on the check plot of the soils higher in

exchangeable potassium. Since very little yield increase resulted from

potassium fertilization on these high potassium soils, it can be safely
assumed that sufficient potassium was supplied by the higher rates of
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application. Another point to note io the effect of potassium additions

on the grade of potatoes* On the low potassium soils there was very

little change in yield of S, No* 8 potatoes (Table 4) when potash was

applied but there was a big increase in the yield of U. S, Ko, 1 potatoes

and a consequent lowering of the percentage of U, S, Ho* 2 potatoes.
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CHAPTER If

CROP RESPCaJSE TO PHGSHiATE FERTILIZATICfflf

^ CbaervatloM

Field observatioae and data suamarlas vill be presented for each

crop separately*

The aummarized corn yield data and the available P content of the

oonposite aaaplea from each experimental plot area are given in Tables 5

and 6« Detailed data for each plot area are presented in the appendix*

For convenience of inspection and discussion the yield data for corn hava

been grouped according to the available P content of the surface soils*

After careful examination of the results two groupings were made rather

arbitrarily - group (1) soils with phosphorus tests varying from one to

six, and group (2) soils with fhosphorua tests above six. The group of

soils with the higher phosphorus content gave the higher yields and also

gave less response to additions of phosphate fertilizer. It will be noted

that the average yield on the check plots of the soils low in j^osphorus,

plus the average Increase in yield with the larger increment of P2O5 approx

imately equals the average yield on the check plot of the soils high in

I^osphorus* Since very little yield increase resulted from phosphorus fer

tilization on these high phosphorus soils, it can be safely assumed that

Bufficient phosirfiorus was supplied hy the higher rates of application so

that it was not an important factor limiting yields under the conditions of

these experiments.
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a

The yield data for corn have been gra^died in Figure H as suggested

by Bray (3)* The yield of the plot receiving the high P2O5 increment was

taken as 100 per cent and the yield on the check plot was computed as a

percentage of this yield. Then the corn yield response to i^osfAiorus fer

tilization from all the experiments were plotted on the same graph where

the percentage yield on the check ixLot is represented on the ordinate and

the available phosi^orus content of the soil is represented on the abscissa*

On the high phosj^orus soils (testing above 6) there was no apparent

difference observed in the growth of corn plants on the check plots and

those cm the plots receiving the high P2®5 increment. Yield differences

between treated and check plots were small* being only 1,8 bushels per acre

increase for the 20 pound P2O5 increment and 5*1 bushels for the 60 pound

^2^ incrwaent*

In the case of the low phosphorus soils a very noticeable difference

between treated and untreated plots occurred during the pollination stage*

Tassels and silks were a few days later emerging on the check plots than

on the j^ots receiving phosphate fertilizer* (to the Decatur soil the plants

on the Tintre'jted clots were sp&ndling and smaller than the corn plants where

phosphate fertilizer was applied*

The reaction of the soil in which the tests were conducted made con

siderable difference in corn yields* For instance the plots receiving the

high increment of phosphorus (60 pounds P2O5) on soils with a pH above 6,0
averaged 7^*9 bushels as coapared to only 62,2 bushels for the same treat

ment on soils with a pH below 6,0, a difference of 12*7 bushels.

The suHuaarized potato yield data and the available P content of the
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composlt® aaoples froa each experimental plot area are given in Tablee 6

and ?• Detailed data for each plot area are presented in the appendix* Two

groupings were nmde of the potato yield data* These groupings were based

on the available P content of the soil. Group I, includes soils with phos

phorus tests ranging from 1 to 6 and Group 11 includes soils with phosphorus
tests above 6* The average yield increase from phosi^te fertilization was

greater on the soils with the lower phosphorus test, however, the soils in

Group II with the higher available phosphcarus gave soaw response to jhos-
phorua fertilization* Figure 15 shows the yield data for potatoes graphed
in the same fashion as the corn data was graphed*

There were no phosphorus deficien<^ symptoms observed in the foliage
of the potato plents grown on soils testing above 6| however, there was
some yield response to phosphorus fertilization* The plants in no-phospho

rus plots on soils testing below 6 were spindling, unthrifty, and quite

rigid* (Figure 16,)

These plots were easily identified in the field and were the latest

to nature. The yield of potatoes on the Halewood soil was the lowest of

any obtained in this study* This soil had a silty clay loam texture and

was high in colloidal aaterial with an abundant content of aluidJiua and iron*

The pH was 5*0| therefore, this soil should have a high fixing power for
phosphorus* For these reasons, Halewood silty clcy loam is not a suitable
soil for potato productim*
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Figure 16, The Irish potato plants in the
foreground did not receive phosphorus. Note
that the plants are stunted in growth. The
normal plants in the backgixtund received a
complete fertilizer.
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Figure 17, Irish potatoes on left from a two-hundredth
acre plot receiving nitrogen and potassium but no phos
phorus, Potatoes in center from plot treated same except
received 25 f>ounds Oj per acre, and the potatoes on
right from plot treated same except received 75 pounds
P2O5 per acre.



DISCUSSION

RiosphoiniB is frequently one of the limiting nutrients in plant

grorth* It hat been called the "master key to agriciiltiu'e" Collinge (4)»

It has been found that superphosphate has its greatest availability In

soils of a slightly acid reaction, pfi of 6,5» In order to get most effi

cient utiliaatioQ of superphosphate fertilizers it is important that the

soil acidity b«j corrected by application of lime. Soluble iron and alu

minum occijr in acid soils and react aitb superphospha&e to form unavailable

compotmds. The soils in this study vith u bslow 6,0 averaged 62,2 bushels

of corn per acre for the high increaent of phosphorus as compared to 74.»9

bushels per acre for the same treatment on soils with a pH above 6,C, The

soils with heavy texture - Decatur and Frederick - were the lowest in avail

able phosphorus and also gave low '^orn yields. The texture of both of these

soils was a silty clay loam. The high cley content of these soils affords

a very large surface for phosphate fixation, A similar textural condition

in Halewood largely accounts for the relative low potato yields on that soil.

The relative phosphorus requirements of corn and potatoes may be in

ferred by comparing in Fugure I4 and Figure 15 the soil contents of avail

able P at some suitable yield level, say 90 per cent. The approximate P

requirement for a 90 per cent yield of corn is 5«5 and for potatoes, 15.0,

Relatively good yields of corn and potatoes remove about equal amounts of

P2O5 (35 pounds) from the soil, therefore, the corn plant must have a greater

ability to utilise available phosphorus in the soil tlian does the potato

plant. One reason that potatoes require a higher level of available P2O5

than does corn may be the difference in length of growing seasons of these

two crops. Potatoes, which have a relatively short growing season during



 

tha eool part of the yeari demand a large supply of available phnaphnriia

for rapid intake} whereas, the demand of corn for phosphcHrua is distributed

over a longer period.

The results of the chemioal soil test for i^osphorus have been in

agreement with crop behavior, therefore, on those Garter County soils that

test low in available phosphate, a response to phosphorus fertilization can

be expected. Phosphate fertilization of corn can be recommended where the

soil tests below 5.5, and for potatoes where the soil tests below 15,

-

I . .i
A." • ,
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SUUIAKr

Fotasplma And Boron

To correlate the levels of exehaxigeable soil potassium and yield

responses to potash fertilization, field experiments vere conducted with

three cropsi alfalfa, corn, and Irish potatoes in Carter County, Tennessee

during three different years# Potassium was used at two rates; nitrogen

and phosphorus were applied uniformly to all plots, including the no-potas

sium check# Borax was used in connection with the alfalfa experiments#

All treatments were in triplicate# Soil samples, both surface and subsoil,

were collected frcm all plots for determination of avaJlcble potassium be

fore fertilizer was applied#

Yield data are presented from a total of 28 experiments. Soils that

were well supplied with pwtassium showed little respx}nse from additional

px)ta88ium in the fertilizer; therefore, p)ota88ium fertilization may be guided

by the amount of exchangeable potassium p>resent in the soil as shown by che

mical tests. Photographs in color are included to illustrate potassium

deficiencgr symptoms on the three crops studied#

Data for each crop were plotted on a graprfi, and smooth curves fitted

to the points# These curves indicate the following approximate levels of

exchangeable soil potassium above which potassium fertilization ceased to

give significant increments in yieldi Alfalfa, 160 ;x>und8 pjer acx*e; corn,

140 pxninds p>er acre; and Irish pxitatoes, 220 pounds j)er acre# Based on

the results of this study some practical potassium fertilization recommen

dations can be made#



/

In 1941 and 1942 field experiments were conducted with corn and Irish

potatoes to ascertain the relation between the readily available phosphorus

in the soil and crop response to applied jAiosphonis fertilizert Riosphorus

was used at two rates; nitarogen and potassium were applied uniformly to all

I^ots including the no^phosphorus check* All treatments were in triplicate*

Soil samples* both stirface and subsoil* were collected from all plots for

determination of available j^^osphonis before the fertilizer was applied*

Yield data ere presented from a total of 21 experiments* It was

found that the test for available soil i^osphorus could serve as a basis

for recommending phosphorus fertilizer for the crops studied provided other

factors* such as the soil i*eaction* soil texture* and crop characteristics

are properly evaluated*

Data for each crop were plotted on a graph and a smooth curve fitted

to the points* These curves indicate the following approximate levels of

available phosphorus above which phosphorus fertilization ceased to give

significant increase in yields corn 5*5 and Irish potatoes 15*
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TABU 2

CORN X3£LD, SOIL DATA, AND FERTILIZER TREATMENT FOR INDIVIDUAL FLOTS

Congarse Soil 8«ri«a • 1941 Saason

Hot Treatment
Held
Bu, Pmt a.

Siirfaee Soil
Sxch. E
LIm. Per A.

Subeoil
Exoh. K
Lbs. Per A.

1 OF2O5 79.7 100 100

2 25# F2O5 84.0 100 100

3 75# P2O5 86.7 100 100

A 60.9 100 109

5 25# I2O 78.0 100 100

6 75# I2O 78,3 100 100

7 75# %0 82.9 100 100

8 0 1^0 62.9 100 100

9 25§ %0 nu. 100 100

10 25# P2O5 63.4. 115 100

U 75#P205 72.9 100 100

12 OP2O5 69.7 100 100

13 75# P2O5 76.9 112 100

U 0 1^5 78.3 100 100

IS 75# *20 66,0 100 100

16 0%0 64.0 100 100

17 25# 1^ 77.7 120 100

18 25# PgOj 63.6 100 100



 

6X

tm& 2 (CQSTINUED)

Fr»deriek Soil Soriea • 1941 Season

Plot Treataent

Zield Surface Soil
Sxeh, K

Subsoil
8xoh, S

1 OfjOj 20.6 105 100

2 25# FjO, 26,3 100. 100

3 TSfFjO, 28,3 100 * 100

4 0 1^0 28,9 110 100

5 25# 30,0 133 100

6 75# %0 30,0 210 100

f H# ̂ 28,0 100 100

8 9 V 30.3 155 100

9 25# 1^0 29,i 100 100

10 as# Fjo, 28,9 380 100

U 75# FjOj 35,7 175 100

12 9»20j 28,6 102 100

13 75#Fj05 34*6 100 100

U 0 PgOj 22,6 145 117

15 75# 1^0 25.1 125 100

16 oy 22,6 150 100

17 25# %0 20,6 400 130

18 a5#P205 35,i 210 100

/ i
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TABiE ziammm)

Belttea Soli S«riM • 19141 SMaoa

- M-«t

lieia

Bu. Par A.

Surfaea Soil
Sxeh* K
Il». Jhir A»

Subsoil
Bxch. K
Lbs. Per A.

1 0 P2O5 43.7 100 • 100-

2 25# P2O5 44.9 100 • 100 •

3 75# 45.1 100 • 100 •

4 01^0 31.4 100* 100 -

5 2$# 1^0 55.1 100 • 100 -

6 75# 1^0 60.3 100 • 100 -

7 75# 1^0 46.9 100» 100 «

8 ©V 30.0 100* 100 -

9 25# IgO 45.6 100 • 100 •

10 25# ̂ 2^1^ 43.7 100 * 100-

11 75# Pi|05 48.9 100 • 100 •

32 OP2O5 43.4 100 « 100 -

'• V '» li.. • ' V ^
I '• • ' >■

*■ \* i-f

■ ' >■

.r--y r r. y.J,



0

XAdus a teoBTSfois)

X«dl Soil Sorlos " 1941 S^fOB

1

a

3

A

9

6

7

S

9

XO

n

xa

X3

U

15

16

17

II

Hial

OJjOj

25#

TSlPjOj

oy

25# J^O

75# 1^0

75# IjO

25# 1^0

25# P2O5

75#P205
0 I^Oj

75# #20^
0 PjOj

75# I2O

0^0

25# %0

25# ̂ 2^

Xiold

B"- ̂  A'

54*0

54.0

nj,

57.1

55a

47.1

43.4

674

594

614

54*9

63.1

47.7

62.9

70.6

74.3

53.7

lurfao* Soil
Bzeh. t
Lba. pBf A.

112

122

110

107

110

n5

110

102

100

107

110

110

no

no

120

115

112

no

Subsoil
Szoh. K

Iftit M Ai

100 »

100 •

100 -

100 «

100«

100 *

100

100 *

100 *

100 »

100 ..

100 *

100 »

100 **

100 •

100 •

100 •

100 •
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CGBK

FhUo Soil Soriof • 1941 Smm

Plot

Troa^MM^t
n«id

Bu- Par A.

SurlAee fioll
Sxeh. K
Lbs. Pir A.

Subaoil
Bxoix.
Lbfl. Per A.

1 OP2O5 44*0 115 100 *

2 25# J'aOj 61.7 113 100 •

3 75# P2O5 57.4 310 100 •

4 0 1^0 46.2 110 100 •

5 25# 1^0 54.7 107 100 *

6 75# 1^0 53.1 107 100 *

7 Who 68.0 120 100 »

8 0^0 56.9 120 100 •

7 25# XjO 54*0 110 100 -i*

10 25# 57.7 107 100 •

u 75# FaOj 54.9 110 100 •

13 0 P2O5 40,3 105 100 *

13 75# P2O5 53.4 no 100 •

U OP2O5 52.6 132 100-

15 75# 1^0 62,9 115 100 »

16

0

0

39U 110 100 -

17 25# 1^0 46.9 110 100 -

18 25# P2O5 51.4 100 100 -



�  
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TABUS 2 ̂ONTIMEC^

Sequatohie Soil Sarlaa • 1941 Saaaon

Hot

Held Surfaea Soil
Exeh. K
Lbs. War A.

Subsoil
Exoh. K

1 o'aOj 70^ 120 100

a 25# FjOj 71.1 100 100

3 75# P2O5 76,3 100 100

4 0 1^0 63.7 100 100

5 25# %0 71.1 117 100

6 75# IgO 76.9 UO 100

7 75# %0 82.6 100 100

« OIjO 70.0 127 100

9 25# 1^0 63.1 100 100

10 23# #2®5 78.9 107 100

11 75# ̂ 2^ 76.3 130 100

12 OP2O5 66.3 100 100

3t3 75#rjOj ^•6 100 IQO

U 0 y^oj 75*4 105 109

13 75# 1^0 76,0 100 100

lA 0 %0 61,7 100 100

17 25# %0 66.0 100 100

IS 72,9 100 100

jf-

.>;»• ^ I - i



TABU! 2 (Od^2im)

0tat« Soil SoxlM • 19141 toMoa

TiNrntisant

lield Surface Soil
Exch. K
1A)8« Per A.

Subaoil
Bxoh. K
Lba. Per A.

1 0 V5 48*8 210 ao

2 25# P2O5 63.7 160 220

3 75# P2O5 69.7 175 210

A OlgO 56.0 220 190

5 25# IC2O 65.1 285 215

6 75# V yinf 220 175

7 75# 1^0 60.0 165 130

8

0

':1•0

67.1 179 150

9 25# IjO 55.1 175 130

10 25# P2O5 68.0 215 220

u 75# P2O5 78.3 240 220

12 OP^Oj 52.0 230 220

13 75# #2^5 56.0 215 ao

14 ® '2O5 61.7 210 200

15 •«# 69.1 2^ 185

16 6 1^0 65.7 220 265

17 25# tjp 71.4 275 175

18 25# P2O5 72.9 220 ao



 

m

xmi£ 2 ̂OHTINOEP)

Alien Soli Series 1942 (2)

lioM

Bu* Per A.

Sxirfaoe Soil
Sxeh. K
Lbs. Per. A.

Subsoil
Exoh. K

X OPjO, 75.7 115 100 •

2 HOfTiOf 73a - -

3 'gOji 90*0 *

A 25# 1^0 81.1 -
' '' m

5 0^ 70.6 130 1X5

6 25# XsO 87.x 120 100 *

7 OV 70.3 115 100

8 0 P2O5 66.3 120 100 *

9 20#F20i 79a -

10 60# #205 86.9 *> m

U 20#P205 80.2 m m

12 60#F205 76,3 «*

13 25#l20 74.3 - m

U

0

0

67.7 115 100 «

15 sVj 74»9 110 100 •
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TABLE 2 (CONTINUED)

Gongarse Soil Series 1942

Plot

tiei^ '

fill- Per A.

Surfisee £ioii
Exeh. E

Subsoil
Exoh. X
Lbs. Per A,

1 0 P.O, 73,1 100 100 •

2 20#P205 i7,4 m m

3 60# PgOj 82«0 m m

4 25# 1^0 76.3 m m

f 0 V 53.1 100 • 100 *

6 25# 1^0 73.4 «» m

7 OlgO 65.4 100 • 100 «•

8 ^ V5 71.7 120 100 »

9 20#P205 83.1 m m

10 60#P205 94.6 m
-

11 20 1^0j 82.3 m
•

12 60# P2O5 76.3 m •* ' '

13 25# X2O 68.6 m •

U 0 1^0 63.1 100 • 100 «

15 OVs 64.9 100 •

8
t
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TABI£ 2(CQNTIIiU£!})

I}*oatur Soil Seriot 1942

Hot TjreatBoat

Held Sorfaee Soil
Exoh. K
Iba. Wmr 1-

Subsoil
Exeh. K

1 0 PjOj 47*1 m

2 20# PgOj 46*9 m

3 52.9 «• m

A 25# 1^0 54.9 4» m

5 0 V 53.7 165 135

6 25# I2O 60.0 ♦ m

7 0 1^0 56.0 155 340

8 0 P2O5 46.0 m #

9 20# PgOj 43.4 m *»

10 ^'205 68.0 m •

U 20# ̂ 2% 51.4 m •

12 60#P205 82.6 m 0

13 25# %0 57.7 U5 127

u 0 1^0 53.1 345 130

15 OP2O5 46*3 m m



� � �
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TABU 2 (CQBTINOIS)

Jefferson Soil Series

not Treatnent

IleU

Bu. Per A.

Surface Soil
Exoh* K
Lbs. I^r A.

Subsoil
Exch, E

1 OPjO, a6«5 150 230

2 20#P,0j 94.9 «8 m

3 W Fj(^ S9.7 «»
-

4 25# ̂ 0 92,6 ' • e»

5 OIjO 67,1 130 175

6 25# 1^0 86,9 m «

7 0 1^0 86,0 m 175

S OPjO, 71,1 120 120

9 20# PjOj 78,6 # 4»

10 60# PjOj 87.1 m- 

11 2«# PjO, 90.0 m

12 60# '2^ 87,7 ■m

25# I2O 80,6 m 4»

U ov 68,8 130 125

15 OPjOj 67,1 122 155

■■f. . . - tS ^ ,

I if- f'l i'lftiUfi i iir ir ' --^'y ■ -■"-
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tABUB 2

XoUotmolgr Soil Seriof 1942

TreatMQt

Hold

Bu- Par A.

Surface Soil
Bxoh. K
Lbs. Per 4.

Subsoil
Bxoh, K
Lbs. Per A.

1 CP^Oj 79a m ' 88

2 2W V, 75.4 m

J WPjO, 83.7 m

4 29# V 68.6 m

5

o

o

63,4 152 125

4 29# 1^0 68,6 m

7 0^0 68.0 8» 8»

8 0 PjO, 60.0 110 100 •

9 20#fj«», 68.6 *

10 «Q9 80,6 *

n 2«»li,<^ 59,1 • *

12 WrfFgO, 68,3 ♦ '- ♦

13 25# 1^0 67,1 •

U «v 56.6 100 * 100 m

15 OVj 72.9 «»

■4

^ Ai. 



 �
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TABLE aCCOHTINUEl))

CoBgar«e Soil Seriei 1944

Held Surfaoe Soil

r,_

72

TreatM&t Bu. Par A.

Sxeti, E Ay,
P

1 0 1^0 76,4 200# a 5,5

2 25# 1^0 60,5 m m

S 75# 1^0 49,7 # m

4 75# 1^0 9fl,0 185# a 5.4

9 44,0 HC# 4 9,4

6 25# 1^0 47,0 • «» «

7 25# 1^0 6Q«i *

a 75# 1^0 72,9 • <■

9 ov 42,1 HQ# a 5.8

■■ ■X ;■ ■:

, '■> 7:,
• •

■ i

t '•

' V '

■ '. • • ■ «r

"v '
»». . •

7 >■ X ;-:7 IV.

.S '
. ^

^ ■

/X
1

-V ■
x

' ^ . '•.,} ' " -T. ■ ' •• \ "''i.'
Hf rt'-^It T.. i >'*'> '

■ \U. .V
Arl JJM-

_
A '■

• ■ X V \ • ' . V.

'. ?.} ■ '

■ '."i

■■■ .' ■.' ; :

i

. ■■; '

■ ^ --
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fABLS 2 (iCC»>TlHlIED)

State Soil Series 1%C

Xleld Stirfaoe Soil

,iHali„ .

1

, „

OV 32.2

2 25# 1^0 35.9

3 75# %0 VU

4 75# 1^0 28,5

5 " « y 23.9

6 25# J^o 29.5

7 25# 1^0 25.S

i 75# 1^0 29.8

9 0^ 22.9

Sxoh. K iv»
-X- jX.

135

110

130

:: ■'•.■■ ■ . -^-/r ■ ,■■■'-: •
. 4-. ,

■. ■ '

6.4

4.9

6,6

■■..I -

-. i' V', : j " .■ _• • -N r.^ : y y- , . *

' ' ■ ■ . ■ ■■ -> r '

^ . -r " ■

' . , '■.! ■•' .* ^ ■ ' •• . - . . . ■ ,. ,
■■ ■ J. ■>■ ' ^ ■ .' ■■■ ' ■ .'i •■. ' , ,■ '■ ■

■ .?■ ; ■ - . V- • . •, ■ ■ :r -•, ■ . ■ ■-
■ . V • ■ . . - ■ :v
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TABI£ 3

IRISH FOIATO IIELDS^ SOIL MfA AHS I!ERT1LIZER TREATffiST
FGB I8DIFZSUAL ILOTS

Aikw Soil S«riM 194X Smui«b

n9lr
freatMnt
Lba. Far A.

Held • Bu,, Per Acre
tJ.S. Ho. 2

Surface Soil
Ezeh. X
X2». Par Acre

SttbaoiX
Ixch. X
Lba. Per Acra

I OPjOj 127.7 28.0 275 275

2 25#P205 136.3 18.3 185 235

3 75# P2O5 143.7 U.3 127 175 .

4 0 1^0 163.7 30.6 155 165

9 50# 1^0 ia.3 20.0 100 155

6 150# 1^0 220.3 16.0 121 225

7 190# laO 158.3 15.6 190 235 •

9 0%0 109.0 19*0 187 240

9 50# %0 138.3 12.3 160 152

10 29# F2O5 198.7 23.0 1^ 152

U 75# P2O5 166.0 19.3 165 128

12 oPaOj 131.7 19.3 100 165

13 75#P205 177.7 26.3 175 185

U OP2O5 U9.0 27.0 137 190

13 150# %0 159.0 11.3 128 175

16 0 1^0 175.3 27.3 165 130

17 50# 1^0 180.7 25.0 160 152

18 25#P205 186.0 l4.0 100 165



 

f5

fABI£ 3 ̂OHTIMOED)

Bal«»ood Soil SarlM • 19U Season

Treatoent
Iba. Par Aoya B»S.Ma>l

Bu. Per Acre Strrfaee Soil
Bxoh. S

Subsoil
Exoh. K
Xtba. Par Aom

1 ®V5 U.7 7.0 400 170

2 25# P2O5 110.7 5.3 400 180

3 75# P2O5 123.7 5.0 380 155

A 01^ 103.3 10.0 430 155

5 50# %0 97.6 7.3 430 m

6 150# IjjO 71.3 6.3 430 220

7 150# 1^0 91.0 3.0 430 190

8

0

0

91.0 9.7 430 155

9 50# 1^0 111.0 9.7 430 155

10 25# ?2^ 80.7 4.3 400 190

u 75# 93,0 5.0 400 190

12 ® V5 30,0 5.3 430 m

13 75# P2O5 129.7 4.3 430 210

U OP2O5 43.3 7.0 430 155

15 150# 1^0 93.7 10.7 430 189

16 0 I2O 97.6 12.7 430 235

17 5Q#l20 57.0 6.7 400 175

18 25#Pa<^ 63.6 7,3 400 195

. t i

v,\

, \
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mm

Fort«r Soil SwIm • 1941 S*»Mm

TrMtiMnt
FLot toa. 9mr Acre

Held • Bu* finr Acre

P.8« Bo»l P«8^ ̂ **r?

Surface Soil
Sxoh, K
tot IVf Acts

Subsoil
Exeh, K

tot l7r,A»ff,

1 90.0 12.7 150 100 -

2 25# P2O5 159.0 8.0 165 100 •

3 ^^5 168.3 7.0 240 100

4

0

•oP'
0

119.3 10.0 175 100 »

5 5(^V 160.7 11.3 185 100*

6 150# IjjO 151.0 8,7 175 100.

7 150# 1^0 158.3 5.0 240 100 *

S OSjO U6.7 9.0 240 100 •

9 50# 155.3 1.7 300 100 •

10 25# PgOj U7.0 5.0 230 100 *

U 75# P^O2^5 161.7 5.0 330 210

12 0 PjOj 97.7 5.0 230 100 «

13 75#P205 152.0 6.0 230 100 •

M OP^O, 82.3 10.7 300 127

15 150# 1^0 129.7 7.3 230 100 •

16

0

0

160.3 11.0 265 100 «

17 50# 1^ 188,3 6.7 330 210

IS 25#I'205 156.7 4.7 220 190

X '

.. '.

• r ^ >-U

>i'i-

mm
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tABUE 3 (^OSTlSIfleD)

TiuqtiitM Soil SerlM • 19141 Seasoa

Plot

litld • Btt.
Treataent
Iba. Per Aero U.S- Ho-1

» Far A«r« Surfaea Soil
Exoh. X

SttlMoil
Exch. K

1 0P,(^ *• I4.3 730 640

2 25# P2O5 «k 27.6 800 800

3 75# P2O5 ai3,6 24.6 700 400

4 OKgO 154«4 22.3 430 289

5 50# ]^0 136,0 10.6 285 152

6 15(^ 1^0 131.4 10,0 355 120

7 1501 1^ 141«3 20.6 360 120

« OlgO 160.0 15.0 380 105^

9 50# X^O 154.6 21.6 430 230

10 13444 15,3 530 135

11 75# P2O5 143«6 10.6 355 U5

12 0^5 126^6 15.0 300 100

13 75# Fjfl^ I46.3 24.6 530 165

14 ®'2<^ 142.3 23.3 530 119

15 150# 1^0 171.6 24.0 530 115

U

0
a*

0

149.6 17,0 530 ai2

17 50# 1^0 170.3 12,6 280 210

IB 135.0 10.3 430 165

'- VA "rt
i ■: . t'^_' .j, '.-s J
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TABX£ 3 (GOHTIHUSD)

A«b« Soil jS«rl«0 « 1942 Samoa

fiStt TraatMnt

Held • Btt.• lE^r Aoro Surfacft Soil
Exeb, K

Subsoil
Exch, K

1 OFjO, 153.3 16.0 355 730

2 25# Vs 169.3 17,0 355 640

3 75# Vj 116,7 17.3 330 530

A 25# #205 U6,0 11.3 500 640

5 75#P20, U8,7 11,7 380 649

6 "Vs 126.0 11.3 380 640

7 75#F,0, 134.3 17,7 355 730

B «"a«5 170,0 23.3 355 530

9 25# #20, 171*0 4,7 355 m



w

TiBX£ 3 (pOnTIHaSD)

CcrngsTM Soil Series « 1942 Sesson

fl9%
TreatMsat

Held • Bu.• For Acre Surface Soil
Exch, K

Subsoil
Exch, K

1 150# J^O 110.3 60,3 115 100 •

2 50# 1^0 116.0 48*0 100 • 100 •

3

o

geo

52.7 55.3 100 • 100 •

4 50# 1^0 92.7 48.0 100 • 100*

9 150# y) 98.7 49.3 112 100 •

6 50# 1^0 83.0 47,3 100 •

f

8
rt

7 01,0 56.7 62.0 100 • 100 -

• 150# y 97.3 40.0 100 * 100 «

9 o

o

50,7 50.7 100 • 100 *
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TABUS I ftSOSTIiraEI^
'-T' "5

u-i s

Jefferson Soil Series «• 1942 Season

Hsk

I

I

Tield - Btt,

U.S. Mo.l

» Per lore

U.S. H0.2

isturfaee Soil
Exeh, K

lUteoil
Exeh. E
Lbs. Per Aere

1 77.3 46.0 130 100 •

a 25# FjOj 92.3 48,7 127 100 •

3 75# PjOj 118,3 26.3 125 100 •

A 0^5 63.0 29.3 120 100 *

5 5(«f 1^0 97,0 51.3 120 100 •

6 150# IgO 104,7 43.3 127 100 •

7 150# 1^0 U5,3 42.0 UO 100 •

8

o

o

64.0 36.7 130 100 •

9 9<tf 99.7 24.0 130 100 •

10 25#I>jO, 126.7 30.3 100 •

n TWFgO, 110.3 44.3 * 105

12 ov, 86.0 48.0 w 100 •

13 75# PjPj 128,0 35,0 m 100 *

u 0P2O5 94.3 41.7 . 100 •

15 150# %0 132,0 42.7 . • 100 •

16 ov 65.0 43.7 m 100 •

17 50# 1^0 103.0 47.7 m 100 •

18 25# P2O5 118,7 56,7 » 100 •



�
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TiBLE 3 ̂(MINOEG)

Xdndslde Soil Series • 1942 Smsob

tleld Bvu h>r iiore Surface Soil Subsoil
Exch* K Exeh, K

1 OF2O5 151.7 17.0 m 100 •

2 25# FjO; 182.0 13.3 - 100 «

3 WF^Oj 198.7 17.7 m 100 •

4 OlaO 118.3 16,7 150

1

I

5 50# %0 174.7 11.7 m 100 »

4 1500 KjO 171.0 12.7 * . 100 *

150# 1^0 202.0 15.0 m 100 *

8 oy 133.7 19.3 155 100*

9 50# ̂ 197.7 16.7 155 100 •

10 25# F2O5 186.7 u.o 152 100

11 75# Fjo^ 181.7 12.0 152 100

12 OF2O5 143.7 10.0 220 112

23 75# F2O5 188.0 11.7 140 100 *

14 ® V5 153.3 10.3 150 100 •

15 150# 1^0 192.3 16.3 155 100

16 01^0 122.0 16.7 155 100 •

17 50# I20 ia.o 17,3 152 100

18 25# P2O5 162.7 13.3 152 100

- ■'' rti iasVu'i '
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7ABIE 3 (COriTINllED)

fat« 8^ SeriM « X%2 S«es(m
'r:

Zlot. ftreatkMBnt

llield • 8ui, F&p Acre Surface Soil
Exch, K

SubaoU
Sxoh. K

X »'2«S 90,3 19.3 289 230

2 aWPjOj 96*0 19.7 289 265

3 75# #20, 139.0 13.7 285 220

4 W#»20, 105,7 16,7 265 190

3 TSfTjfig 112,3 7,3 285 230

4 o'z", 97,3 10,7 280 200

J 75# »jjO^ 120,0 17,7 265 169

8 "V# 63,0 U.O 275 U9

9 50# #2°$ 90,7 13.7 m

\

'

' «•

■;,r - ^ f."•,-.
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1 ■' ■ i
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lAsm 4

son o&iA F(B cQUPmra iumxa

CroD

Surface Soil
Sxeb, K P

eH

Subaoil

CoAgaTM (a) Corn 100 18 6,5 5.7

Fraderlek Corn 140 1 5,2 5.0

GrM&dal* Corn 130 2 7*0 m

Holflton Corn 75 8 6*5 6.0

iodi Com 110 3 5*5 5.2

Fhilo CMna 110 2 6*2 5.5

8«qttatohl« Com 110 7 6,0 5.0

Stata Corn 210 2 6.0 5.5 ; i

Allan Corn 120 4 6*0 5.8 '

CongarM (b) Com 100 4 5.7 5.4 '
Oaoatur Corn 155 1 5.5 5.2

Jeffersim Com 130 7 7.0 5.2

Roliolmolgr Com 120 9 6.5 5.2

CongarM (e) Corn no m 5.8 dp

ftnta Com 125 m 6.9 *

Atte (a) Potateaa 190 14 6.5 4.5 ^ ^

Balaaood Potatoas 420 1 5.0 4.5 '

Portara Ptotatoas 230 3 5.2 5.0

Tuaquitaa Petatoaa 450 14 5.2 5.0

Asha (b) fbtatoaa 360

' » •

U 5.5 5.0

: ;•■ ' ■
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fABX£ ̂ CCONnHUED)

sozt uu tm emmm $umm

Surface Soil
Ixch. E P

Subsoil

Congaree Potatoes 100 • 15 6«2 5.7

Jefferson Potatoes 130 5 5.0 5.0

Idndaide Potatoes 150 8 7,0 6.5

fate Potatoes m A 7.0 6.0

1941 Qro«iiig SeMtm

(b) 1942 Qroeiag 8eas«s

(c) 19U Qroeiag SeasoB

: ;r ^ ' '/
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