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INTRODUCTION 

Current fertilizer recommendations are frequently based on the re 

sults of soil tests carried out by rapid chemical methods. These chemi 

cal methods are designed to extract the more readily soluble and hence 

supposedly "available" nutrients in the soil. The amounts of such availa 

ble nutrients that must be present in the soil for profitable plant growth 

can be determined only by actual field trials. When a sufficient body of 

data from both field and laboratory research has been accumulated, then 

fertilizer recommendations can be made safely on the basis of the chemical 

tests alone. For example, if a soil sample contains less than that amount 

of a given nutrient which field trials have shown to be necessary for 

proper growth of a certain crop, then fertilizer applications of that 

nutrient can be expected to give profitable returns. 

The experimental data which form the basis for correlating quick 

test results with field yields have been obtained, for the most part, in 

regions other than Tennessee. Since regional differences in climate, 

soil, and farming practices are great, it is unsafe to accept quick test 

correlations worked out in other areas as a basis for fertilizer recom 

mendations in Tennessee. The purpose of this study was to obtain data on 

quick test correlations which might contribute toward more accurate ferti 

lizer recommendations for Tennessee conditions. 

The magnitude of this task was such that one individual could deal 

successfully with but a small portion of the problem. Therefore, it was 

advisable to limit this study to a single nutrient element^ potassium, and 

to include but a few crops on a limited number of different soil types. 
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PROCEDURES AOT) METHODS 

Genereil plan. In order to make correlations between available potassium 

in the soil and the increase in yield from potassium applications, 

several crops were grown under farm conditions on selected areas of repre 

sentative soil types. Constant amounts of nitrogen and phosphorons were 

added to all plots. The amount of potassium applied was varied and the 

effect of this element on yield was determined. 

Selection of plot areas. Plot areas were chosen, wherever possible, on 

soil types that are important in the production of the specific crops 

to be studied, and in a section of the state where that crop is of major 

economic importance. Alfalfa, i^ich requires frequent observation and 

periodic harvesting, was restricted in location to Knox County for the 

sake of convenience. Plot areas of com were located in Knox, Cumber 

land, and Rutherford Counties; cotton in Meigs and Shelby Counties. 

Special care was taken to select areas that showed as little soil 

variation within their boundaries as possible. In this way, it was 

hoped to obtain reliable yield data with a minimum number of ireplicates. 

Each individual plot was 1/40 acre in size. Ordinarily, plots of 

row crops were seven rows wide and about 50 feet long, depending on width 

of row. Three rates of potassium fertilization were used in duplicate 

making six individual plots per series or experimental plot area. Plots 

receiving the same treatment were never adjacent (See Figure 2), thus 

providing a partial check against soil variation. 

Planting and culture. Hie various crops on the experimental plot areas 

were planted and cultivated at the same time and in the same manner as 

the remainder of the field in which the plots were located. 



PLOT HSCOHD CROP DATE 

Location: Ooonty Specific location 

Operator's name Address 

Soil type Uniformity Slope 

Remarks 

Soil treatment: 

Year Crop gromn Lime Manure Fertilizer Crop yield Remarks 

Laboratory data: 

Surface: pH K Exoh. Cap* i Sat* 

Subsoil: pH K Exoh* Cap* i Sat* 

Fertilizer treatment: 
Amount euad Form 

Plot 

N C 

1. 

2. 

3. 

Crop ylelda; 

Date of harrest 

Plot 

1* 

2, 

5, 

Figure 2* Record blank used for each experimental plot area 
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Fertilization and harvesting. The following standard application of 

nutrient elements was made to all plots planted In row crops: forty 

pounds of nitrogen (N), fifty pounds of phosphoric acid {P2O5), and suf 

ficient ground limestone to neutralize the equivalent acidity of the 

nitrogen carrier. The rates of potassium application were different for 

each crop and therefore will be noted under the respective crops. 

All fertilizer Ingredients,including potasslumfwere weighed on a 

spring balance and then mixed together thoroughly In a rotary soil mlxar. 

The fertilizer was applied to row crops with a No, 210 Planet Jr, garden 

fertilizer drill In bands 2 Inches from each side of the seed and ap 

proximately 4 Inches deep. Application followed planting as closely as 

possible, except for tobacco, then it preceded plant setting In order to 

avoid mechanical Injury to the plants. 

Plot areas were harvested a few days prior to the general field 

harvest In order to avoid Interference with the regular operations of the 

cooperator. The outside rows on each plot were not harvested In order to 

eliminate the possible Influence of the fertilizer treatment of adjoining 

plots. Weighings of the yield from each plot were made on a spring 

balance supported by a tripod. Since the harvesting procedure for the 

various crops differed, it will be discussed separately for each crop. 

Corn, The rates of application of ECl to com were 0, 30, and 150 

pounds per acre. The com was harvested late In October, The grain frcan 

each plot was weighed In the field and approximately 5 pound samples were 

taken to the laboratory to determine shelling percentage and air-dry 

weight. 

The corn plots In Khox County and one In Cumberland County were 
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harvested by the cooperators due to a misunderstanding and the yield 

data were not obtained. 

Tobacco. In all cases but one, the fertilizer application was 

Aade after the rows had been marked but before the plants were set. Sul-

fate of potash was applied at the rate of 0, 100, and 300 pounds per acre. 

Plants were harvested as they ripened, dey were placed on sticks 

tagged with indentifying numbers and allowed to cure with the remainder of 

the crop. 

After curing, 30 plants were selected at random from each plot. 

The leaves were stripped from these representative plants and arranged in 

three major classes: leaf, seconds, and lugs. The tobacco in each class 

was grouped by plots and weighed. Each class was then graded by a Feder 

al tobacco grader. 

The weight of each grade was then computed on an acre basis for 

each plot. Average prices for the 1939 season were used to compute the 

acre value of the crop. 

Cotton. Cotton received the same fertilizer treatment as com. 

Two pickings were made. Seed cotton yield per plot was weighed in the 

field but no lint or moisture determinations were made. 

Alfalfa. Established stands of alfalfa two years or older were 

used for the experiment. Plots received no fertilization other than the 

KCl, ndiich was applied as a top dressing in May, 1940, at the rates of 0,' 

100, and 300 pounds per acre respectively. 

Three representative samples, each one-thousandth (l/lOOO) acre in 

area, were harvested from each individual plot with hand operated grass^ 

shears. Oreen weights were determined in the field and two pound samples 
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from MOh plot irare alivdrlod in tlx* laboratory and tho total dry waigiit 

of hay par acre computad. 

1!hreo outtin^a vara mada from aaah plot during tha 1940 aaaaon. 

Collection and preparation of soil samples. Two eonposita aamplas,, ona 

of the surface to a depth of six (6) inehaa and one of tha subsoil from 

mix to fifteen (6-15) inches, ware taken from each plot area before ferti 

lization* Approximately fifty (SO) borings with a soil auger were made to 

secure each composite. 

Soil samples ware dried, crushed, passed throu^ a SO mesh siere 

and mixed thorou^i^y* The samples were stored before analysis in air 

tight glass containers to prereat contamination with ammonia or other 

Tapers in the laboratory atomosphere* All analyses of the samples were 

made in the laboratory at Knozrille. 

Analytic methods. Soil reaction was determined with a Beckman glass 

electrode; available phosidtiorous by Truog*s method^; replaceable potassium 

with the sodium perchlorate method outlined by Bray^ with modifications. 

Since potassium determinations are difficult to duplicate by different 

operators, complete details of the procedure as used in this test will be 

givent 

Reagents used are the same as those described by Bray®• Add to a 
five (5) gram sample of air-dry soil in a vial, ten (10) ml. of 
twenty-two (22) percent sodium perchlorate solution, ffliake rigorous 
ly for one minute and pour on a dry filter paper placed in a filter 

^ Truog, E. 1930 ihe Determination of Readily Available Phosphorous 
in Soils. J. Am, Soc. Agron. 22: 874-882 

® Bray, E. H., Potassium. Phosphorous, and other Tests for Illinois 
3oilB (TJrbana: University of Illinois, Collage of Agriculture, October 
1940), pp. 1-9, 14 
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tube, 

Bfeasure 2 ml', of filtrate into a 16,5 x 50 mia. flat bottomed glass 
vial. Add 6 drops of formaldehyde, sheike, and then add 6 drops of 
oobaltinitrite solution. Shake again and allow to stand for approxi 
mately 30 seconds to 1 minute. 

Tilt the vial slightly and add 2 ml, of a 50-50 mixture of pure sjrn-
thetic methyl and iso-propyl alcohols. The alcohol mixture must be 
added slowly down the side so that two layers of liquid are formed. 
Immediately begin a slow rotary movement holding the vial on a flat 
surface. When the layers begin mixing, as evidenced by formation of 
a precipitate, mix more rapidly by removing the vial from the flat 
surface and rotate with an elliptical undulating motion until the 
two layers are thoroughly mixed. Care should be taken to prevent 
air bubbles from forming as they will interfere with the final read 
ing, Allow this mixture to stand for approximately two minutes. 
The precipitate should remain in suspension. 

Take a clean 16,5 x 50 mm, flat bottomed vial and hold it one (1) 
inch above some thin black lines on a turbidity chart that has a 
small bulb supplying ligdxt from below. The turbidity chart and 
light supplying equipment are described in Figure 3, With a medi 
cine dropper add the suspension to the clean vial until the awniT 
lines on the turbidity chart are barely perceptible. Practice is 
usually necessary to duplicate readings. Measure with calipers and 
rule the depth of suspension required to obscure the lines and with 
the aid of a conversion table, compute from this measurement the 
number of pounds of potassium per acre. 

Data for a conversion table is obtained by running tests as described 
above but using in place of soil filtrate standard concentrations of 
from ten (10) to one-hundred (ICQ) parts per million of potassium in 
sodium perchlorate solution. Each concentration will have a specific 
corresponding depth of suspension. The conversion table is made by 
listing the various concentrations of potassium tested in a vertical 
column directly opposite a column containing the depths of suspension 
corresponding to the respective concentrations. To convert a given 
concentration in parts per million into pounds of potassium per acre, 
multiply the parts per million of potassium by four (4), 

Special precautions; The results of the test vary with temperature 
changes. For accurate readings, solution temperature throughout the 
test must be maintained fairly constant and in no case must exceed 
25° C. Most satisfactory results are obtained when the temperature 
is 18 to 22° C, Standard solutions should be run regularly as a 
check on possible contamination or deterioration of the reagents, 
Cobaltinitrite deteriorates wi^.h age and exposure to light. The 
main supply should be kept in a brown bottle in a darkened storeroom. 
For daily use, a small brown dropper bottle should be in the labora 
tory, The small bottle should receive a fresh supply from the store-



 

 �

room before use if there are long ihterrals between tests. Read 
ings of all tests should be made with a constant, uniform source 
of light and the same turbidity chart. 

Base exchange capacity was determined as described by Olson and 

Bray^. Briefly, the details are as followst 

leach the samples with 500 ml. of normal neutral RB;4C2B:502 on Buechner 
funnels. Total bases are determined in this leachate. Szcess 
KH^CgB^Og is removed from the soil sample by leaching with 300 ml. of 
absolute methanol. The sample is then leached with 300 ml. of O.l N 
HCL. This leachate is then transferred quantitatively into 800 ml. 
pyrex KJeldahl flasks and made alkaline by the addition of NaOH 
pellets (phenolphthalein indicator). The HH5 is then distilled into 
Brlenmeyer flasks containing 23-50 ml. of standard acid. Bxcess acid 
is back titrated with 0.1 N Ka(XI using a mixed indicator (methyl red 
and methylene blue) to determine the end point. 

I-' * 
A -• >1 

i 

3 
Olson, L.C. and Bray, H.H, 1938 The Determination of the 

Organic Base Exchange Capacity of Soils. Soil Sci. 48: 487 
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16,5 urn. X 50 nm. flat-
bottom rial and oalipars 

OonTenloat light-supplying box mado of jf board with aountad turbidity chart 

frostsd 
glass 
pane 

5* turbidity 
chart 

Cut-away side view showing Top view showing opening that 
the location of light bulb exposes turbidity chart under 
and glass pane the frosted glass pane 

5, Equipment used in making readings of the tests for potassium 



DATA AND 0BSSR7ATI0N3 

The results of the laboratory analyses of the sereral plot samples 

ore giren in Table I, Data on pH, arailable P, and exchange capacity are 

included in addition to those for replaceable potassium* since such ad 

ditional information often prores helpful in evaluating crop growth* 

The exchangeable potassium ranged from 100 to 300 pounds per acre 

in the surface soils, and from less than 80 to 190 pounds in the subsoil, 

except for one sample idiich had 300 pounds. It will be noted that practi 

cally all subsoil samples have considerably less exchangeable potassium 

than the corresponding surface samples* 

The plots growlzig alfalfa all had pH values of 6 or above In the 

surface soil* The pH values of the other plots varied from 4*8 to 7*3 

in the surface soil* The subsoil samples in almost every case were lower 

in pS than the corresponding surface samples* 

Available PgOg ranged from S5 to 175 pounds per acre in the sui^ace 

soil, however, most samples had lass than 100 pounds* Only one subsoil 

sample contained au>re than 40 pounds of P205^ 

Taluss for exchange capacity ere all below 14*5 ra*e* In general, 

subsoil values for exchange capacity are somewhat higher than for the 

corresponding surface samples* 

Yield data for each crop will be presented separately* 

Com, All the data are given in Table II* Experimental plot area 

no* 9 on Hartsells very fine sandy loam produced §sa. average yield of 35*9 

bushels where no potash was added, 40*0 bushels where 25 pounds of potash 

were added, and 47 bushels where 75 pounds of potash were added* The 

calculated increase in percent for the two rates of potash added are 11,4 
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and 30jJ respectively. Plants on the areas receiving no applications of 

potash showed definite ahnomalitles in growth. The stalks were shorter, 

thinner, and weaker, and the leaves showed the oolor laarkings eharacter* 

istio of potassium daflcleney. 

The yields on experimental plot area no. 10, also on Hartsells 

very fine sandy loam, were sc»umdtat lower than abova. Where no potash 

eaa applied the yield was 3S.9 bushels; with an addition of 25 pounds of 

potash, an increase of 5.1 bushels, or 19.5^ was obtained; with 79 pounds 

of potash, an increase of 10,G bushels or 32,0^ was Obtained, Plants on 

the areas receiving no potash showed abnormalities in appearance very 

comparable to these described above. 

The bluest level of production was obtained on Hagerstown silt 

loam ihioh had baan in alfalfa for the preceding 4 years, The yield irtiere 

no potai^ was applied was 31,0 bushels; 25 pounds of potash increased the 

yield 11,6 bushels or IS.Ojt; 75 pounds of potash gave an Increase of 13.8 

bnahela or 22,6^. The plants on the areas receiving no potash were as 

tall as the other plants but the stalks were slender and weak and the 

leaves showed mild development of the potassium deficiency syn^toms. 

Tobacco. The results of the experiments with tobacco were so to» 

luminous that a separate table was prepared for each individual experi 

mental plot area. 

Experimental plot area no, 6 on Cookeville silt loam showed an in-

croaee in returns per acre for applications of 50 ijoonds of potash hut gave 

no additional response when 150 pounds of potash were applied (Table 3), 

The average return per acre from plot 2 exceeded that from plot 1 by $53,94, 

Plot 3 gave a very negligible Increase over plot 2, and its replloate show 

ed a deorease of $43,94, Injury resulting from root rot in the area 
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IS 

oa which this plot was looatod could easily- accooat for these differences. 

Little difference was obserred between treatments on experimental 

plot area no. 6 until the latter part of the growing season, that 

time the plants on the plots receiving potash had grown larger and hmd 

developed longer leaves. Very striking differences were noticed daring 

grading ahen samples from various plots were oc«pared. Leaves from plants 

receiving potash ran uniformly longer and brighter than those froa plants 

receiving no potash. Leaves from plot 3 that received ISO pounds of 

potash were harvested before maturity was reached* Ihis, of course» re» 

suited in a lower grade than if maturity had bem reached. 

Throttghout the growing season, the potassium treatment on expert* 

mental plot area no. 7 on Dickson silt loam resulted in a noticeable im 

provement of the growing crop in proportion to the amount of potassium 

application (Figare 4). Differences were noted c(mceming freedom frmi 

disease, sine of plant, and length and quality of leaf. After oaring, 

leaves frcxa plants receiving no potash wore shorter, darker, and of defi 

nitely poorer quality. The average increase in returns from plot S over 

plot 1 was ;|20.41 (!foLblo 4). tte average inersase in returns froa plot 3 

over plot 1 was :$54.93. 

Experimental plot area no. 8 on Cookeville silt loam showed no ob 

servable difference between various treatments during the growing season 

(Table 5). After earing, differences in grades osl treated plots as shown 

in Table T were apparent. These differences, although rating a better 

grade, did not command a premium on the 1939 market and all the plots re 

turned approximately the same income. 

Cotton. Kesults from all experiments with cotton are contained in 
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Tablo Yl« In the regions ehere tests were conduoted, the 1940 season 

was very unfaTorable for cotton prodnetion. Because of cool weather in 

the spring and early summer, the early crop growth was delayed, Ifolsture 

conditions were unfarorable and variable throughout the season* Early 

freezes destroyed many bolls at an immature stage and farther reduced 

yields* 

On experimental plot area no* 12 located on Cumberland silt loam, 

little difference was observed throughout the growing season between 

treated and untreated plots. Yields failed to show any appreciable 

difference except for plot 3, idiich showed an average increase of 225 

pounds of seed cotton per acre. 

Experimental plot area no. 13, located on Oreendale oherty loan, 

was subjected to very severe disease complications that practically de 

stroyed the plots having no potassium treatment as well as the remainder 

of the farmer's field. The average yield from plot 1 was 112 pounds of 

seed cotton, as compared with 468 pounds from plot 2 and 786 pounds from 

plot 3. 

On C3q)erimental plot area no. 14, cm Sitka silt loam, the increase 

of plot 2 over plot 1 was 310 pounds of seed cotton or 38.S^. Plot 3 

failed to give any increase over plot 2. 

Alfalfa* Five alfalfa plots were continued through the season of 

1940. No differences in yields betwwon the treated and untreated plots 

were observed during the 1940 season. 
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DISCUSSION 

A& accurate correlation between data on exchangeable potaseioa 

and data on increase in yield from potaasium applications to a giren 

crop growing on a definite soil type would permit prediction of potaseioa 

needs in the futnre on the basis of exchangeable potassium detexminations 

alone. Though the data assembled are fragmentary and incomplete, certain 

tentatiye correlations of the aboTs character seem warranted. Ibe dis* 

eussion and derelopment of correlations are presented separately for each 

crop. 

Corn. The exchangeable potassium leyels in all soils idiere com plot 

areas were located were (luite comparable, approximately 190 pounds in the 

surface, and 100 pounds or less in the subsoil. At these potassium 

loyols* moderate applieatione of potassium, ES pounds of potash per acre, 

gave profitable returns. The ayerage increase in yield for this appli 

cation was about IS^t, or around 6-7 bushels at normal yield leyels. "Wi* 

economic response in these experiments seem closely related to plant de 

ficiency symptoms. The small application (25 pounds) eliminated all ab 

normal growth symptcmts and the data lAkcm that larger amounts aboye this 

point increased the yield at a much slower rate, irtiich might not be 

profitable under ordinary economic conditions. 

How much exchangeable potassium must be present in the soil before 

fertilizer applications cease to be effectiye in raising yields was not 

determined. Hcweyer, it should be emphasized that yariations in the sub 

soil as well as in the surface potassium content will haye an important 

bearing on this point. 

The greater yield on the Hagerstown soil was probably due largely 
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to differences in fertility level. This soil had a hifl^ j>a« 6.8, and 

had recently received adequate amounts of fresh 0. M. thus condi* 

tions favorable for rapid growth and efficient utilization of the applied 

fertilizers. It is reasonable to expect in general that favorable growth 

conditions within a soil will result in more efficient use of applied 

fertilizers. 

Tobacco. 7ariations in quality of the tobacco cinp have such a marked 

effect on price and hence, net returns per acre, that total yield alone 

is inadequate to cwapare the effects of fertilizer treatments. On this 

account, the interpretation of the results of potassium applications on 

tobaoco is considerably complicated. The best measure available appeared 

to be gross value of the crop when carefully graded. However, on all ax-

perimental plot areas the total weight of leaf per acre tends to increase 

with increase in potassium application. 

Both plot areas which had 160 pounds of exchangeable potassium in 

the surface soil gave profitable returns from a SO pound application of 

potash. Additions of potash greater then SO pounds were profitable only 

on the plot with the lower exchangeable potassinm level in the subsoil. 

This emphasizes the importance of the subsoil nutrient content vhich 

should be given adequate o<m8idaration in making fertilizer recoamenda* 

tions. Another factor that n5.^t have influenced the response of these 

soils to potash may have been the of the surface. The high pH value 

of the soil responding to the higher applications might have exerted an 

influence through greater H and F availability. 

On the plot which had 220 pounds of exohangeabls potassium in the 

surface soil and 140 pounds In the subsoil, little effect was recorded 



28 

from potassium fertilization. It must not be concluded that surface 

soils containing this amount of potassium will not respond to potassium 

applications if the subsoil were lower in potassium. The data in general 

are suggestive of the approximate level at whioh potassium applications 

cease to be effective for tobacco on these soils. Of course, seasonal 

differences might affect these limits. 

In several oases, the variation betTreen duplicate plots was rather 

wide. Often this could be explained by the presence of such factors as 

disease complications or soil variations. However, it points to the de 

sirability of more replications. 

Field observations suggest that deficiency symptoms do not appear 

in visible form except when potassium la very low. Even in the absence 

of deficiency eymptome, tobacco quality may be markedly lowered by a 

lack of potassium. Thus, observation of the growing crop is not a re 

liable guide to the need for potassium fertilization. 

Cotton. Small applications of potash to cotton failed to increase the 

yield when the potassium level in the soil was 320 pounds in the surface 

and 190 pounds in the subsoil. Thus, no applications of potash would be 

suggested as profitable under these conditions. 

At slightly lower levels, namely, 190 pounds in the surface and 

ISO pounds in the subsoil, the small application of potash gave a profit 

able increase, but the large application failed to increase the yield 

further. 

At a still lower level, namely, 125 pounds of potassium in the sur 

face soil and less than 80 pounds in the subsoil the larger applioations 

of potash were more profitable. It should be raoalled however that on 
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this exp«riiaeiitel area (No, 13), disease and olimatlc conditions were ua-

fsTorable* Forthermore sobm soil variation lAileh was not deteoted at 

first was present la this plot area. These Influences necessarily nlnl* 

Blze the reliability of the data obtained. But the Importance of po-

tasslun for satisfactory crop growth where there are disease ooapllca-

tlons la definitely shown by both observations and crop yields on ex-

perlfflental plot area no. 13 (Figure 4), 

Five alfalfa plots were continued through the 1940 season* 

The levels of exchangeable potasslun In soils where alfalfa plots were 

located, ranged from 100 to 300 pounds In the surface soils and frwn less 

than 80 to 300 pounds In the subsoils. 

The lack of response of alfalfa may be due toj (1) the lack of 

penetratlra of the potasslun to the root zone because of the late date of 

appllcatloni (2) a deflolenoy of scae other nutrient idilch might possibly 

be boron; (3) both (1) and (2) above. Ihe possibility of boron deficien 

cy was suggested by the presence of numerous yellow and reddish colored 

leaves during the second and following cutting periods. Yields harvested 

fr<» these plots In the summer of 1941 should determine the response of 

alfalfa to potassium on the soils used in these experiments'*• 

giiji^^aated Chaa>qe8 In Procedure, 

The variation In yields frwn plots receiving Identical fertilizer 

application In the cotton and tobacco experiments Indicate the desira 

bility of certain changes In field methods. To detect soil variations 

*Borax was applied In February, 1941 to portions of all alfalfa 
plots. Observations and yield data taken In the summer of 1941 on all 
plots showed an Increase in growth due to B applications. 
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within a plot area, surface and subsoil saaples should be taken trom. indi 

vidual plots zither than as eoaposites from the entire experimental plot 

area. As a check on errors and undeteoted soil variations, three repli 

cations of each treatment, rather than two, i^ould be used. To minimise 

the possibilitj- of soil variation, and permit the use of more replications 

in a givan area, tha size of individual plots should be reduced from one-

fortieth (1/40) acre to one-hundredth (1/lQO) acre. 

Laboratory proceduras as presented in this paper are recommended 

for use in similar studios. 

.> L. 

Sf If >:■ > . 
'•r ' » -J 

0.^111. 
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'Ba.o effect of potassioBi on the yield of comi tobacco, cotton,and 

alfalfa aas studied on aoToral soils in Tennessee. The exchangeable po 

tassium content of the soils ms determined and the following relation 

ships between exchangeable potassium and yield response to potassium 

fertilization were foundt 

Com. Approximately 1556 increase in yield was obtained on Bagerstown 

and Hartsells soils for an application of 25 pounds of potash per acre 

where the surface soil contained 190 pounds and the subsoil 100 pounds 

or less of exchaxigsable potassium. Addition of 75 pounds of potash gave 

additional increases in yield, but not in the same proportion as the 

smaller applications. 

Tobacco. About 656 increase in weij^t of leaf and 10-2556 increase in gross 

value were obtained on Coolceville and Oiokson soils from 50 pounds of 

potatdi where the surface soil contained 160 pounds and the subsoil 100 

potuids or less of exchangeable x>otassium. Increases in weight and value 

of leaf were negligible on Cookaville silt loam that had 220 pounds of 

exchangeable potassitna la the surface end 140 pounds in the subsoil. 

Cotton. Ho increase la yield was obtained from addition of 26 pounds of 

potash on Cumberland silt loam ahare tha surface soil containad 380 pounds 

of exchangeable potassium in the surface and 190 pounds in the subsoil. 

Largo increases in yield were obtained from both small and large applica 

tions of potash on Qreandale cherty loam where the surface containad 125 

pounds of available potassium and the subsoil less than 80 pounds. In 

creased yields were obtained on Sitka silt loam from applications of 25 

pounds of potash idicre the surface soil contained 190 pounds of exchange-
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able potaaslon aad the aubsoil 160 pooada. 

Alfalfa. No iacreases la yield duriag the 1940 aeaaoa from potaah appll* 

eatioaa were obtaiaed oa aay aoila, probably beeaaae of eoaplioatioaa due 

to boroa deficiaaoy. 
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