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Minor Elements in the District’s Fertilizer Program

Fo r  m a n y  years commercial plant foods have been im
portant to successful crop production in the Sixth District 

states. District farmers in 1946 used more than 4.2 million 
tons, or an average of 286 pounds to the harvested-crop acre. 
On the other hand, farmers in six typical Corn Belt states 
used only 48 pounds of commercial fertilizer for each har
vested-crop acre. Since District farmers depend upon com
mercial fertilizer to a greater extent than do farmers in other 
large agricultural sections, changes in District fertilizer prac
tices have particular significance.

The use of minor-element fertilizer materials marks a de
parture from traditional practices that promises to revolu
tionize some sectors of the farm economy. The term “minor 
elements” has been used generally to describe fertilizer ele
ments other than nitrogen, phosphorus, potassium, and cal
cium, although their role is anything but a minor one. Other 
terms frequently used are “rare,” “trace,” “secondary,” and 
“micro.” The American Plant Food Council has suggested 
a threefold classification in which primary includes nitrogen, 
potassium, and phosphorus; secondary includes sulfur, mag
nesium, and calcium; and minor includes boron, manganese, 
zinc, copper, and iron.

As implied by the commonly used name, plants require 
relatively small amounts of the minor elements for normal 
growth. The amount of each element necessary varies with the 
crop. Estimates of the nutritive requirements of the corn 
plant, for example, show that the production of 100 bushels 
of corn on an acre requires 160 pounds of nitrogen, 40 of 
phosphorus, 125 of potassium, 75 of sulfur, 50 each of mag
nesium and calcium, 2 of iron, a third of a pound of man
ganese, and only a trace of boron, zinc, and copper.

Before 1870 it was believed that crops needed only the 10 
elements carbon, hydrogen, oxygen, nitrogen, phosphorus, 
sulfur, calcium, iron, magnesium, and potassium. Since that 
time the list of essential elements has been rapidly length
ened. Early experimental work on fertilizers was based on the 
assumption that only nitrogen, potassium, and phosphorus 
needed to be supplied in them. Work on plant diseases, how
ever, demonstrated clearly the fallacy of relying on the soil 
or on impurities in fertilizer mixtures to supply adequate 
amounts of the minor elements. Most of these elements have 
been used to cure specific nutritional diseases of plants. As 
early as 1932 zinc applications were successfully used to cure 
serious tree diseases, such as the “rosette” of pecans, the 
“little leaf” of peaches, the “frenching” of citrus, and the 
“bronzing” of tung. Before that time, in 1917, copper was 
recommended for treatment of the dieback disease of citrus,

and since then it has been successfully used to combat the 
disease in other crops.

Mineral-nutritional diseases of plants are perhaps more 
prevalent in the Sixth District states than they are in any 
other agricultural area of comparable size in the country. 
Deficiencies can be located only in generalized areas, but a 
compilation of reports from many investigators shows that 
over most of the District a deficiency of one or more minor 
elements in the soil prevents the optimum growth of at least 
one commercial plant. In general, boron deficiencies are most 
common in the Piedmont. The Coastal Plains’ soils often are 
deficient in several of the minor elements, including manga
nese, zinc, and magnesium.

Climatic factors, as well as the course of the region’s agri
cultural development, have reduced the natural supply of all 
essential elements in the soil. The District is one of the oldest 
agricultural sections in the country. Many years of continu
ous cropping and the removal of practically everything grown 
on the land, with little plant food having been replaced ex
cept for elements supplied by commercial fertilizers, have re
sulted in a diminution of minor-element nutrients. The usual 
cropping systems have left the soil bare for such a great part 
of each year that erosion has been rapid. A relatively high 
annual rate of rainfall conducive to rapid leaching also has 
hastened minor-element deficiencies. In addition organic 
plant-food sources and low-analysis fertilizers have been 
largely replaced by higher-analysis fertilizers with purer in
gredients. Although these fertilizers may be more efficient 
than others as suppliers of the major plant foods, they con
tain less of the minor-element-bearing impurities.

Application of the knowledge of minor-element plant foods 
has perhaps progressed further in Florida than it has in any 
other District state. Citrus growers generally have aban
doned the fertilization program made up exclusively of nitro
gen, potash, and phosphorus and now use in addition mag
nesium, copper, zinc, manganese, and, sometimes, boron and 
iron. They also use nutritional sprays containing zinc and 
copper, and occasionally manganese. The Florida Citrus Ex
periment Station now makes definite recommendations to 
citrus growers for the application of minor-element ma
terials. Fertilizer companies in the state sell special mixtures 
containing the required minor elements. Although the gen
eral application of the knowledge gained in research on 
minor elements is of fairly recent origin, about half the 
fertilizer samples tested by the Florida State chemist in 1943 
were guaranteed to contain at least one of them. Florida vege
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table growers also are using considerable quantities of these 
rarer elements in fertilizers and in nutritional sprays.

Over most of the District, however, minor-element ma
terials are not widely used at present. Before extensive appli
cations can be made, in fact, much experimental work must 
be done to determine the need of different crops for the 
various elements, the proper methods of use, and the toler
ance of plants to various rates of application. In their re
actions on plants the minor elements differ in one very im
portant respect from the fertilizer elements commonly used. 
Excessive applications of the ordinary plant foods may be of 
no especial benefit, but they rarely do plants any actual 
harm. Too much of the minor-element materials, on the 
other hand, often has a very toxic effect. For most plants the 
range between adequate and dangerous amounts of the minor 
elements is very small. Different plants, however, have vary
ing degrees of tolerance. Rather large amounts of boron can 
be used on alfalfa, for example, but such amounts may be 
toxic to the succeeding crop.

Experimental Work
Impressive evidence of the beneficial results obtained from a 
use of minor-element fertilizer materials is rapidly accumu
lating. State experiment stations in the Sixth District states 
are conducting continuous tests to ascertain the minor-element 
needs of various crops. So far the most promising results 
have come from the use of boron, zinc, copper, and man
ganese.

With boron applications research workers at the Miss
issippi State College have obtained significant increases in 
cotton yields in the Brown Loam area. The experiment, which 
was designed to determine whether applications of boron 
could counteract the harmful effect of overliming, showed 
that such applications increased cotton yields as much as
25 percent on both limed and unlimed soils. It is not claimed 
that boron will increase the cotton yield on all Mississippi 
soils. The results do suggest, however, that many of them 
will respond to boron.

Experiments with boron on alfalfa and crimson clover at 
the Alabama Agricultural Experiment Station showed striking 
results. In many greenhouse culture experiments conducted 
with crimson clover on typical Coastal Plains’ soils, boron 
more than doubled the yields. It also proved to be very effec
tive in the development of seed heads and in increasing seed 
yields. An experiment on a small alfalfa plot that was seeded 
in the fall of 1941 on sandy soil in central Alabama typifies 
boron’s effects on alfalfa. The usual lime, phosphate, and 
potash treatments were made at the time of seeding. Although 
a good stand was obtained, the crop turned yellow and ap
peared to be a near failure. The plot was then divided into 
four subplots, and boron and additional potash were applied 
to two of them. These two subplots produced about 2.7 tons 
of hay an acre, 65 percent more than the untreated plots pro
duced to the acre. What is more important, the alfalfa on the 
untreated subplots failed to survive, as that on the others did, 
after the first year. Thus boron and additional potash made 
the difference between success and failure.

In Tennessee, where field tests of boron applications were 
made, alfalfa yields were increased from 20 to 80 percent on 
a fairly large number of soil types. It is known that the life 
of alfalfa stands has been prolonged appreciably, though 
exact measurements of this factor are unavailable. The use 
of boron on red clover and crimson clover also had bene
ficial results.

Preliminary tests in Georgia indicate that boron can be 
used in some areas to increase yields also of kudzu and other 
legume crops. In addition, truck-crop experiments indicate 
possible increases with the proper boron applications.

Studies in North Carolina on the effects that boron has 
on the growth of legume-hay and seed crops may have impli
cations for District farmers also. Typical soils in the Pied
mont, Coastal Plains, and mountain areas were used. In the 
Piedmont areas boron applications produced moderate but 
significant increases in hay yields. Seed yields on the best 
alfalfa soil were increased from 30 to 172 pounds an acre. 
Boron applied to peanuts at the rate of five pounds an acre 
in the Coastal Plains region gave a significant increase in 
quality. With crimson clover, the addition of 15 pounds of 
boron to the acre increased seed yields from 270.5 pounds kn 
acre to 390.5 pounds. These studies show that boron is re
quired for the most economic production of legume hays or 
seeds over most of North Carolina.

Sweet-potato yields in South Carolina experiments were 
increased from 40 to 70 percent by the use of boron. On one 
plot the application of five pounds of boron to the acre 
increased yields from 153 to 235 bushels an acre. Larger 
applications gave less desirable results; the tolerance of the 
sweet potato to even a slight excess was very low. Although 
the trials covered only one season, they were sufficient to 
indicate that sweet potatoes need a small amount of boron 
for satisfactory growth.

Research workers in Florida have studied the effects of 
the minor elements more intensively than have those in the 
other District states. Their early experiments with celery, 
tomatoes, lettuce, and other truck crops showed that com
monly used fertilizer mixtures were inadequate. As early as 
1924, Florida workers reported that manganese was required 
to grow tomatoes on Glade soils. Manganese was also found 
to give significantly increased yields of potatoes, snap beans, 
cabbage, cauliflower, lettuce, and many other truck crops.

A report of the Florida Experiment Station in 1936 showed 
that zinc sulfate effectively corrected a nutritional disease 
of corn known as “white bud,” and greatly increased grain 
yields. When applied at a rate of from 10 to 20 pounds an 
acre under certain soil conditions, the zinc sulfate increased 
corn yields as much as 75 percent. Its use increased the 
efficiency also of some nitrogenous fertilizers for corn.

More recent Florida tests with minor elements on pasture 
grasses resulted in appreciable growth increases from appli
cations of copper, manganese, boron, and zinc. The minor 
elements responded, however, only after nitrogen, potassium, 
and phosphorus were applied. Glasses tested include Dallis, 
carpet, Bahia, and Bermuda.

The South Carolina Experiment Station in 1945 tested the 
effects, under field conditions, of the various minor elements 
on corn, tobacco, peanuts, sweet potatoes, alfalfa, oats, soy
beans, and pasture grasses. The seed crop of almost all the 
plants tested was greatly improved both in yield and in qual
ity. When used singly, boron, magnesium, manganese, iron, 
and zinc seemed to give better results than either of the other 
elements, but combinations that included these elements gave 
the best results. Pastures were definitely improved where the 
complete mineral mixture was used.

Present Usage
Results of experiments with minor elements are rapidly being 
put to practical use. About 3,700 tons of boron were used as 
fertilizer material in 1945, whereas eight years before scarce
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ly any was being used for that purpose. It is estimated that
12.000 tons of copper sulfate were used in that year. Between
15.000 and 20,000 pounds of manganese sulfate are now used 
annually, most of it on Florida citrus and vegetable crops. 
Zinc-sulfate consumption has risen from a few tons annually 
to about 3,000 tons, a large part of the total number being 
used in the Southern states.

At least one of the major fertilizer companies in the Dis
trict now offers for general use a mixed fertilizer containing 
greater than usual quantities of the more important minor 
elements. A very small tonnage of minor elements is used 
either in such mixed fertilizers or alone. This tonnage does 
represent considerable usage, however, since only a few 
pounds are needed to the acre.

In those areas where minor-element materials are of the 
greatest importance, fertilizer companies have stationed agron
omists who advise farmers on their usage. Fertilizer com
panies in the District are also sponsoring research at public 
institutions in the minor-element needs of crops and on the 
problems relating to the practical application of the ele
ments in crop production.

As with most new agricultural developments, extravagant 
claims have been made for the use of minor elements. Re
search workers and fertilizer-company representatives are 
quick to point out that the use of minor elements is only a 
part of any over-all program for supplying plants in the 
most efficient and economical manner with all the elements 
they need. Consideration must be given to the nature of the 
soil and the soil-fertilizer reaction, the requirements of the 
various plants, and the relationship between the different ele
ments. Many soils require additional minor elements, but 
many do not. Often a particular soil will require the addi
tion of minor elements only for certain crops.

Heavy cropping, excessive erosion, and soil leaching have 
reduced the available nitrogen, phosphorus, potassium, and 
calcium content in many District soils to very small amounts. 
When one or more of these major elements is the limiting 
factor in crop growth, little or no good is accomplished by 
the addition of minor elements. When the supply of major 
plant foods is increased, however, minor elements may them
selves become limiting factors. Minor elements, therefore, are 
usually recommended as a necessary part of a complete nutri
tional program and are added only to mixed fertilizers contain
ing relatively large amounts of the major plant-food elements.

Any plant food, of course, is of value to plants only in 
the degree of its availability, regardless of the amounts con
tained in the soil. In general, the minor elements are more 
available on acid soils than they are on soils of a pro
nounced alkaline reaction. In this country J. A. Naftel, of 
Alabama, was the first to demonstrate the relationship be
tween overliming and a deficiency of available boron. The 
effects of overliming are to “lock up” boron in a manner 
that prevents its effective use by plants. Ordinarily, iron is 
so abundant that liming causes no deficiencies. Liming may 
affect the availability of manganese, zinc, and copper, how
ever, the way it affects that of boron.

Evidently the recent rapid increase in the use of lime will 
be continued in an effort to make Southern soils, which are 
generally very acid, more productive. It will make good 
crops of the more valuable legumes possible, and they will 
add needed organic matter and nitrogen to the soils. At the 
same time, it may mean that larger amounts of the minor ele
ments will be required to counteract the resultant decrease 
in their availability.

Alfalfa’s boron requirements illustrate the rather delicate 
balance that must be maintained to insure minor-element 
availability. Though a relatively heavy boron feeder, alfalfa 
may contain only an ounce of boron to a ton of hay. In fer
tile soils the plow layer of an acre may contain only from 
one to five pounds of available boron. The content in many 
Southeastern soils is so low, however, that even a slight re
duction in availability greatly reduces the crop yields. By the 
application of from 25 to 50 pounds of boron to an acre 
the danger of a deficiency is removed, and lime may then be 
successfully used.

Optimum plant growth demands a balance of nutrient ele
ments. Only in recent years have all the implications of a 
balanced feeding program for crops been generally recog
nized. In the District, where farmers have relied upon large 
amounts of commercial plant food for many years, the prob
lem of balanced feeding has marked significance. It is now 
known that plants respond to a reduction in the available 
supply of one element by accumulating a larger quantity of 
some other element or elements. When the supply of one ele
ment is increased, the plant accumulates smaller quantities 
of other elements. It is apparent, therefore, that the relative 
amounts of the various elements, as well as their absolute 
amounts, must be considered.

Experiments with the tung tree have shown that a large 
accumulation of potassium, calcium, and magnesium may re
sult in a manganese deficiency. Large accumulations of these 
elements also cause iron, zinc, copper, and boron deficiencies 
in tung trees. Florida experiments demonstrate that the appli
cation of nitrogen to tung trees receiving small amounts of 
copper will induce a severe copper deficiency. Similar results 
have been observed on a number of other crops. Where large 
amounts of commercial plant foods are used, therefore, minor 
elements may play an increasingly useful role in preventing 
nutritional unbalances. In that respect, the minor elements 
may increase the efficiency of the plant foods now used.

Experimental work on the balancing of nutrient elements 
for plants also indicates that minor elements may be used to 
increase yields even where a crop shows no symptoms of 
deficiency. If the proper balance is maintained, the typical 
deficiency symptoms may not appear even though the soil 
is lacking in minor elements. This situation is illustrated by 
a comparison that was made of leaf analyses in the ease of 
tung trees grown under different conditions of soil fertility. 
An analysis of leaves from trees in a Florida tung orchard 
where yields were large showed a high concentration of plant 
nutrients and a proper balance among the nutrients. A similar 
analysis in a Louisiana orchard where yields were small 
showed a low concentration of plant nutrients but, neverthe
less, a proper balance among the nutrients. Neither orchard 
showed the ordinary symptoms of malnutrition. Treatment of 
the low-yielding orchard with a so-called “complete ferti
lizer” containing only nitrogen, phosphorus, and potassium, 
however, resulted in the appearance of symptoms of mag
nesium deficiency. Thus it is possible that District crops are 
suffering from unrecognized plant-food deficiencies.

Economic Implications

Only to the extent that they result in appreciable economic 
benefits will minor-element plant foods become important in 
the fertilizer programs of District farmers. Though there is 
strong evidence that human welfare is directly affected by the 
mineral content of food crops, farmers can hardly be ex
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pected to use such soil amendments as the minor elements un
less they can profit from doing so.

Economic benefits from the use of minor elements in ferti
lizers may include a more efficient production of crops that 
are already basic in the farm economy, as well as the success
ful production of crops that are now grown unprofitably. 
Both of these effects bear directly on the attainment of a 
higher rate of productivity per farm worker and on the shift 
to less-intensive farming systems, which is generally recog
nized as desirable.

Florida fruit and vegetable growers are demonstrating con
clusively the effects that the minor elements can have on pro
duction efficiency. Their yields of citrus fruit and truck crops 
generally are far above what they would be without the use 
of minor-element fertilizers. Undoubtedly their unit-produc- 
tion costs have been lowered and, thus, profits increased. 
Fertilizer costs for each unit of production are lowered by 
the higher yields and possibly by decreases in the total 
amount of fertilizer required. For most of the other major 
District crops any appreciable improvement from the use of 
minor elements is something to be achieved in the future.

The greatest immediate economic effect of the use of ferti
lizers containing minor elements outside Florida will be felt 
in the legume and livestock program. The expansion of 
legume crops is widely advocated for soil improvement and 
for the development of a profitable livestock program. The 
unique ability of legumes to bring about the fixation of 
nitrogen from the air is particularly needed on many District 
soils. A season’s growth of alfalfa on one acre under favor
able conditions may fix from $10 to $20 worth of atmos
pheric nitrogen. Legume hay is relatively high in the proteins 
needed for efficient livestock production.

So far Southern farmers have been unable to compete suc
cessfully with other farmers in the grain production required 
for livestock. They can partly overcome this disadvantage, 
however, if they can utilize their longer growing season for 
forage production. Efficient use of this climatic advantage de
pends upon their surmounting the obstacles of the summer 
dry periods and a relatively infertile soil. Legume crops offer 
one of the best means of overcoming them.

Alfalfa is particularly well adapted. Besides growing for 
about 10 months of the year, it derives part of its plant food 
from the air; has a deep root system, which makes it resistant 
to drought; and yields high-quality hay and pasture. To a 
considerable extent, recent acreage increases of this crop are 
attributable to the usage of minor-element fertilizer, par
ticularly that containing boron.

Experience with alfalfa in Alabama reveals the value of 
the newer fertilization methods. At one time large acreages of 
the crop were grown in the Black Belt, but the stands could 
not be maintained against invasions of Johnson grass. Small 
acreages of it in the Tennessee Valley have been planted for 
many years, but the stands have deteriorated. In the Piedmont 
area the crop never became commercially established. The use 
of adequate lime and mixed fertilizer reinforced with addi
tional amounts of potash and boron, however, will produce 
good yields in all of these areas.

Though newer fertilizer treatments that include boron 
could make an increase in alfalfa possible in the District, 
only in Tennessee is the possibility being realized on a large 
scale. Tennessee alfalfa acreage increased from 60,000 acres 
in 1940 to 122,000 acres in 1945. The use of boron, it is be
lieved, is partly responsible for this increase. The extension 
service conducted a widespread educational campaign to ac

quaint farmers with the possible advantages of using boron 
on alfalfa. Boron not only increases yields and lengthens the 
lives of stands on land that is already apparently adaptable 
to alfalfa, but makes possible the successful production of the 
crop on that which is seemingly unsuitable.

Boron applications have increased the vigor of alfalfa 
stands so much that they can be profitably grazed by live
stock. Since alfalfa can provide pasture during the summer 
dry period, when other pastures often fail, this development 
is particularly important to livestock farmers.

In the long run, the minor elements may play their most 
important economic role in pasture development. A shift from 
a cash crop to a pasture-and-livestock system continues to 
claim much attention from people concerned with the welfare 
of Southern agriculture. To make this change effective with
out a displacement of many agricultural workers requires that 
the total output of those farms affected be maintained or in
creased. Maintaining total output requires, in turn, either that 
pasture converted from cropland yield returns comparable to 
those obtained by cropping, or that the remaining cropland 
materially increase in productivity.

The experience of a South Mississippi farmer affords an 
example of how land may be converted from cotton to pasture 
and continue to be highly productive. In 1943 this farmer 
was growing 60 acres of cotton on his 260-acre farm. As part 
of the reorganization of his farm business he reduced his 
cotton acreage to a few acres and put most of his good cotton 
land into pasture. Fertilization included the use of 2,000 
pounds of basic slag and 200 pounds of 50-percent muriate 
of potash per acre. On 25 acres of white Dutch clover and 
Dallis grass he carried 50 head of beef cattle for 10 months 
of the year. He has netted about $50 an acre a year from the 
pasture, an income comparable to his returns from cotton,.

Minor elements were supplied by the basic-slag applica
tion. Under most acid-soil conditions, this material will sup
ply the minor nutrients needed by many farm crops. Where 
the soil has a deficiency of several minor nutrients it often is 
the most effective and economical means of overcoming the 
deficiency. Though the effects of minor-elfement applications 
on pasture yields cannot be isolated in this example, it illus
trates their effects under field conditions. In other words, the 
minor elements seem likely to exert their greatest effects as 
part of a well-rounded pasture-fertilization program.

Pasture-land fertilization that results in a heavy growth 
of the leguminous pasture crops means that other crops which 
follow will receive the benefits of the soil fertility built up 
by the pasture crop. The same output of intertilled crops 
can, therefore, be grown on fewer acres.

Though a more widespread usage of minor-element ferti
lizer materials promises to bring appreciable economic bene
fits to District farmers, these materials are not panaceas. Nor 
can they substitute for other plant nutrients, such as nitrogen, 
phosphorus, and potassium, or take the place of good farm 
management and land use. If they are used as an integral 
part of a well-rounded fertilization program, however, they 
can make an important contribution to the agricultural econ
omy. The greatest present needs are for further research on 
their effects on crops under varying conditions and the appli
cation of the knowledge so gained to active farm practice. 
The practical application to farm-production problems, of 
course, does not have to wait for the final word from the re
search workers. The Florida Experiment Station, for example, 
has made recommendations of inestimable value to citrus

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

July 31, 1948



M o n t h l y  R e v i e w  o f  t h e  F e d e r a l  R e s e r v e  B a n k  o f  A t l a n t a  f o r  J u l y  1 9 4 8 7 3

growers for using minor elements, even when many technical 
questions have not yet been answered. How soon minor ele
ments can be put to work for the benefit of District farmers 
will depend in large part upon how soon research findings 
are made available for practical use and specific recommen
dations are made for their application.

B r o w n  R .  R a w l i n g s

R e c o n n a i s s a n c e
Sixth D istrict S ta tistics ior June 1948 com pared  w ith  June 1947 

PERCENT DECREASE PERCENT INCREASE

Department I U I  Sales 
Department M i H i i l  

FumituJHIIIfeales 
Gasoline T a | | | i l i i i o n s  

Cotton Collftnption  
Bank H i l l l l l l l !

Member m U i M  
M e m b e |li|ic  Investments 
Demand Deposits Adjusted

40 30 20 10 0 10 20 30 40

B a n k  A n n o u n c e m e n t s

The Commercial Bank in Panama City, Panama City, 
Florida, a nonmember bank located in the territory 
served by the Jacksonville branch, began remitting at 
par, effective July 1, for checks drawn on it when re
ceived from the Federal Reserve Bank. This bank was 
organized in 1932. On June 30, 1948, it had a capital 
stock of $100,000, surplus and undivided profits of 
$384,208.75, and deposits of $7,002,873.25.

Officers of the bank are M. G. Nelson, president; 
E. A. Gardner, executive vice president; Rea Steele, 
cashier; and Jack A . Blackwell, B. McReynolds, and 
Eunice Robinson, assistant cashiers. Directors are Isaac 
W. Byrd, S. A . Daffin, Jr., E. A . Gardner, M, G. Nelson, 
and C. D. Waller.

S ix th  D is tr ic t  I n d e x e s

DEPARTMENT STORE SALES*
Adjusted** U nadjusted

Place June M ay June June M ay June
1948 1948 1947 1948 1948 1947

DISTRICT........... 397 394 365 333 375 307
Atlanta............. 429 437 398 352 415 326
Baton Rouge.. 389 428 381 343 424 335
Birmingham... 396 420 353 341 399 304
C hattanooga... 368 363 336 331 363 303
Jackson........... 352 347 335 295 326 282
Jacksonville... 420 457 413 369 434 364
Knoxville......... 445 422 324 365 401 265
Macon............. 311 319 315 264 310 268
Miami............... 401 382 366 321 336 292
Montgomery.. . 375 384 377 315 361 317
Nashville......... 456 502 395 420 492 363
New O rlean s.. 346 355 329 305 334 290
Tampa............. 513 467 441 461 467 397

DEPARTMENT STORE STOCKS
Adjusted** U nadjusted

Place June M ay June June M ay June
1948 1948 1947 1948 1948 1947

DISTRICT........... 343 368 280 346 357 283
Atlanta............. 450 449 393 413 457 360
Birmingham... 296 278 225 278 285 211
M ontgom ery... 434 404 334 396 410 304
Nashville......... 553 537 445 516 545 415
New O rlean s.. 370 340 294 347 350 276

GASOLINE TAX COLLECTIONS***
Adjusted** U nadjusted

Place June M ay June June M ay June
1948 1948 1947 1948 1948 1947

SIX STATES....... 193 188 170 194 189 172
Alabama.......... 194 195 177 203 199 185
Florida............. 176 188 165 176 190 165
G eorgia........... 177 181 164 182 181 168
Louisiana......... 177 179 159 181 176 162
Mississippi---- 196 192 173 202 188 178
Tennessee........ 232 204 180 235 204 182

COTTON CONSUMPTION* ELECTRIC POWER PRODUCTION*

Place June M ay June M ay April M ay
1948 1948 1947 1948 1948 1947

TOTAL........... 148 145 140 SIX STATES 327 344 292
A labam a... 161 152 148 Hydro
G eorgia---- 145 146 139 generated 250 324 260
Mississippi. 93 97 103 Fuel
T ennessee.. 136 1,20 122 generated 429 371 333

MANUFACTURING CONSTRUCTION CONTRACTS
EMPLOYMENT*** M ay April M ay

M ay
1947

Place 1948 1948 1947
Place M ay

1948
April
1948 DISTRICT.. . . 481 606r 354

Residential. 690 762r 467
SIX STATES.. 145 146r 143 380 530r 300

Alabama. . . 157 157r 154 A labam a... 458 854 435
Florida....... 136 14 lr 130 582 780 442
G eorgia---- 133 133 131 G eorgia. . . . 397 654 287
L ouisiana.. 139 140 138 Louisiana. .. 514 330 217
Mississippi. 148 151r 151 Mississippi. 393 191 345
T ennessee.. 154 1,55 1,52 T ennessee.. 501 432 476

R e ta il C red it Su rvey

Copies of the Sixth Federal Reserve District Retail 
Credit Survey for 1947, recently completed by this 
bank, may be obtained upon request. The survey, con
sisting of 57 pages, contains information on changes 
in sales and important credit items for nine lines of 
retail trade. Data are shown by leading cities and 
areas. Orders should be sent to: Research Department, 
Federal Reserve Bank of Atlanta, Atlanta 3, Georgia,

CONSUMERS' PRICE INDEX

Item June
1948

M ay
1948

June
1947

ALL ITEMS... 176 174 162
Food............. 218 215 199
C lothing.. . . 201 201 182
Fuel, elec.,

and ice__ 135 134 122
Home fur

nishings .. 190 192 176
Misc.............. 148 li48 143
Purchasing

power of
dollar....... .57 .57 .62

*Daily average basis 
**Adjusted for seasonal variation 

***1939 monthly average =  100; 
other indexes, 1935-39 == 100

ANNUAL RATE OF TURNOVER OF 
DEMAND DEPOSITS

June
1948

M ay
1948

June
1947

U nadjusted ... 19.5 18.7 18.4
Adjusted**... 20.1 20.1 18.9
Index**......... 81.3 81.5 73.2
CRUDE PETROLEUM PRODUCTION 

IN COASTAL LOUISIANA 
AND MISSISSIPPI

June M ay June
1948 1948 1947

U nadjusted ... 284 285 256
Adjusted**... 286 289 258

r Revised
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