
1951-52 U. S, Fertilizer Consumption Average 
Is Up 6% Over 1950-1951 

What’s the Status of Fertilizers? 

Current Status, Future Prospects, and Potential Use 

The current state of business and the outlook for the future are always of interest 
and vital, not only to the sales force and stockholders, but to every depart- 
ment-research, production, development, and board of directors. The fertilizer in- 
dustry’s state i s  important beyond that industry. It indicates the trend on the 
farm and that affects the pesticide, seed, food processing, packaging, and a host 
of other industries-as well  as the welfare of the country. The Editors of Ag  and 
Food, since June 1, have interviewed a cross-section of the men who should know: 
executives of the companies that sell fertilizers. Their points of view are pre- 
sented in their own words. Supplementing this i s  a brief survey of facts of the 
recent past. The use potential of fertilizers i s  summarized by geographical area 
by four authorities in the field. 
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Record Conswmption of 
Plant Foods Seen Dwring 

tinue to be used in increasing quantities fertilizer often equals the yield from two 
because of the guaranteed lower unit acres of untreated land. 
cost per crop. Certainly, nitrogen is This concentration on costs tends to 
today the best investment a farmer can stimulate use of hisher analysis fertilizer. Next Fertilizer Year 

Clyde T. Marshall 

General Manager, 

Commercial Solvents 
Corp. 
New York, N. Y. 

PLm, FOOD consumption may \vel1 
break all records during i:he next ferti- 
lizer year. This prediction is expected 
to hold true especially for .nitrogen. even 
in view of the recent decline in prices on 
principal farm products. 

Today‘s successful farm is mechanized 
to a great degree. This means the in- 
vestment per crop acre is such that it 
demands the use of plant food in order 
to obtain the lo\vest possible production 
costs per crop unit. I t  is 110 longer pos- 
sible for the farmer to posi.pone applica- 
tion of plant food since only he stands to 
lose by failing to maintain his profit in 
the market place. 

In this period of declining prices it can 
be said that the real problem is rather 
one of providing sufficient nitrogen soon 
enough to permit the farmer to produce 
profitably at  lower market prices. 

Progressive farmers have seen and re- 
ceived increased yields in direct propor- 
tion to the amount of nitrogen used. 
They now know there is a. definite rela- 
tionship betLveen the amount of nitrogen 
applied and the profits which can be 
made. For this reason! thousands of tons 
of nitrogen \\.ill> during the next year, 
continue to be imported and used a t  
prices higher than domestic products, 
since sufficient quantities of nitrogen 
cannot be obtained from our own sources. 

The same premise will hold true for 
the increased cost of n.itrogen forth- 
coming from facilities now being built. 
A look at today‘s capital expenditures 
and raw material costs for neiv nitrogen 
producing facilities in this country shokvs 
that they are nearly three times higher 
than they were for existing plants. FVhile 
this means a slightly higher cost per unit 
of nitrogen than we have been accus- 
tomed to: nevertheless nitrogen will con- 

make regardless of whether farm prices a trend which will become more evident 
are high or low. as triple superphosphate plants now 

buildinz come into Droduction. There 

Striving for Lower Unit Farm 
Costs Favors Fertilizers’ Future 

R. L. Hockley 

President, Davisan 
Chemical Corp. 
Baltimore, Md. 

T H E  OUTLOOK for manufactured fer- 
tilizer continues good. despite lower farm 
income brought about by lower prices 
for some agricultural products. 

Agriculture is, of course, the basic 
occupation on which the life and econ- 
omy of the nation depend to a large de- 
gree. No technology or price trend 
can alter this relationship nor will the 
needs of the expanding population of this 
country fail to bring increasing demands 
for food and fiber. I t  has been esti- 
mated that by 1975 our available acres 
will have to produce 28% more. 

Today‘s farmers are in the main good 
men of business. No other group has 
made such obvious advances in manage- 
ment techniques in the last generation. 
The figures show it-ever greater Fro- 
duction Lvith ever less expenditure of 
labor. 

This agricultural revolution was stimu- 
lated by the tremendous demand for 
food and fiber coincident Lvith the gro\v- 
ing scarcity of farm labor. Advances 
followed in machinery, methods, and 
materials such as seed, fertilizer, and 
insecticides. These were made known 
to farmers, large and small, through the 
educational techniques of the agricultural 
extension services, the fertilizer industry, 
and the farm journals. 

The net effect is that the farmer is 
now convinced that the ansiver to lower 
prices. in face of scarce and high labor, is 
further reduction of crop unit cost. 
Manufactured fertilizer meets this 
need by increasing production from 
available acreage with little or no labor 
increase. Extra yield from a ton of 

v 

\\ill also, for reasons of efficiency as well 
as economic considerations, be a con- 
sistently gro\ving trend toward the use of 
granulated forms of mixed fertilizers and 
superphosphates. 

Better Use of Fertilizer I s  Part 
of the Modern Approach 

President, Agricultural 
Chemicals Division 
Mathieson Chemical 
Corp. 
Baltimore, Md. 

T H E  CURREKT YEAR is proving to be 
much better than was indicated only 
two or three months ago. A significant 
point to note is the continued growth in 
fertilizer consumption in the face of de- 
clining income; the farmer is realizing 
more and more that fertilizer is not 
something which he is being “sold” by 
high pressure salesmen. but rather that 
it is a tool with which he can lower his 
unit cost of production. 

That the farmer is exercising more 
initiative with fertilizer utilization is at- 
lested not only by the fact that he is using 
a larger quantity than ever before, 
but by his surprisingly ready acceptance 
of the new analysis materials. The type 
farmer who not long ago maintained 
“no fertilizer is worth more than $1 a 
sack” is now happy to pay over 5 cents 
per pound for the high analysis goods. 
New materials such as ammonium ni- 
trate, urea. ammonium phosphates. etc., 
have been readi1)- accepted. 

About 7 years ago when our company 
first introduced high analysis pelletized 
concentrated fertilizers, it was thought 
by many that only a fe\v farmers on the 
experimental fringe would accept them. 
The amazing swing of the industry to- 
ward building n e ~  plants of this type is 
the most eloquent testimony of the 
general acceptance of this new concen- 
trated pelletized plant food. 

An entire$- new concept of the ferti- 
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lizer business is growing, not only in the 
manufacture, but in the marketing as 
well. There is still a great need for re- 
search in this field. Sew materials point 
up new problems. Use of high analysis 
fertilizers calls for more attention to 
minor plant foods such as calcium, mag- 
nesium, and sulfur which can be applied 
to the soil a t  much lower cost in the form 
of bulk lime, or gypsum, than as part 
of the N-P-K mixtures. 

Anhydrous ammonia for direct ap- 
plication has found ever increasing ac- 
ceptance. Soil conditioners as well as 
fertilizer conditioners are opening up new 
concepts. 

Higher Test Mixed 
Fertilizers Is the Trend 

H. H. Mclver 
Alex M. Mclver & Son, Charleston, S. C. 

So F 4 R  As TIiE ANALYSES of fertilizers 
now on the market in the United States is 
concerned, the outstanding feature of 
the last two years has been the steady 
rise in the test of mixed fertilizers of 
various grades. 

There has also been a steadily in- 
creasing demand from farmers through- 
out the United States for higher testing 
material containing nitrogen alone. 
Formerly, the farmers were satisfied with 
nitrogen materials containing 16% nitro- 
gen. S o w  the insistent demand is for 
foreign and domestic materials con- 
taining 20.5% nitrogen or better, as well 
as the 33% nitrogen materials manu- 
factured in the United States and 
Canada. 

I t  is practically foreseeable that in 
the next two or three years the demand 
for 16% nitrogen materials will have 
dwindled to the vanishing point as 
demand for 12% and 20% K20 potash 
has dwindled in the potash field. 

On  potash and complete goods 
containing potash, there has been a 
continuing demand for higher potash 
content. 

On  the supply situation, apparently 
there will be ample supply of potash for 
the coming season beginning July 1, 
taking into consideration the domestic 
supply and also what limited tonnage of 
foreign potash will be imported from 
France and Germany. 

Sulfate of potash is the only potash, 
apparently, that may be in fairly tight 

In regards to the supply of phosphoric 
acid, it appears there will be an ample 
supply of superphosphate containing 
2OY0 available phosphoric acid but we 
do not believe that enough plant capac- 
ity will be operating to take care of the 
ever-increasing demand for triple super- 
phosphate for the coming season. 

As regards supply, mineral nitrogen, 

supply. 

438 A G R I C U L T U R A L  A N D  

particularly sulfate of ammonia and the 
nitrogen solutions, should be ample 
to cover requirements. 

Changes Now and Future 
Are the Keynote 

W. B. Copeland 

Vice President, Smith- 

CHANGE-radical changes in recent 
years-with every evidence of more in 
the future-is the keynote in a quick 
glance at  today’s fertilizer situation. A 
further look centers on fertilizer con- 
sumption, concentration, and manufac- 
turing methods. 

Farm income and fertilizer consump- 
tion have closely paralleled one another 
in years past. This trend can easily 
change by further education of the 
.4merican farmer in good fertilizer prac- 
tices. Increased mechanization has 
made the farmer much more production 
cost-conscious. Both large and small 
farms are keeping much better cost rec- 
ords. These cost records have revealed 
to farmers the need for keeping unit 
costs a t  a minimum. which means that 
properly used fertilizer can be a most 
effective tool. I t  has been proved that 
fertilizer alone can do more toward re- 
ducing the cost per bushel per acre than 
any other single improved farming 
method. 

Twenty-one people must be fed by 
each farm tvorker by 1975 instead of the 
14.5 now being fed. This means more 
food must be grown on the same acres 
now in cultivation, which should mean 
rapidly expanded use of fertilizer. 

Economics have forced higher concen- 
tration of plant food content in each ton 
of fertilizer with an increase from about 
19 units per ton in 1940 to about 24 
units per ton in 1950. Increases in 
freight rates and labor and material 
costs have forced higher concentration in 
order to keep delivery cost to the farmer 
a t  a minimum. Improved refining and 
processing of materials has made possible 
the continual increase of higher concen- 
trated plant foods. The continued need 
for better plant foods in less bulk at less 
cost points touard increased concentra- 
tion. 

Chemically combining highly refined 
fertilizer materials under controlled 
temperature and moisture conditions is 
replacing the mixing of mechanical com- 
binations of physical materials in fertil- 
izer manufacture. Exacting farmers are 
demanding fertilizers in grained, granu- 
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lated, and pelletized forms combining 
nitrogen, phosphorus, and potash in a 
homogeneous combination of all ele- 
ments in each individual pellet. This 
can be assured through aggregation into 
solid pellets, and at  the same time give 
the farmer more even distribution on his 
field. Present indications are that com- 
petition and convenience \vi11 demand 
improved mechanical condition in fertil- 
izers of the future. 

Fertilizer’s Future 
Will Depend on Adaptability 

Maurice H. 
Loc kwood 

Vice President i n  
Charge, Plant Foods, 
International Minerals 
& Chemical Corp., 
Chicago, 111. 

B O T H  INDIVIDVALLY and collectively? our 
future in the fertilizer industry \vi11 de- 
pend on the answer to the question: 
“How adaptable are \\.e“? 

(1) the lvidely publi- 
cized goals of production for nitrogen, 
phosphates, and potash \vi11 be attained 
about on schedule by 1955; (2) farm 
income decreases 10% more during the 
next year, levels off for a year, then be- 
gins to climb again at  about 5% per year 
for 4 or more years. 

.4t the rate of sales effort and promo- 
tion of recent past-not all good-farm 
income will pretty well determine ferti- 
lizer expenditures a year later. Our two 
assumptions indicate that still further 
supplies and a smaller farm income \vi11 
challenge us. 

Sfore high 
analysis fertilizers for which there’s been 
unsatisfied demand. Several hundred 
thousand tons of new production of con- 
centrated superphosphate. And ideas. 
Those ideas and the effectiveness Lvith 
which they’re sold will pretty well deter- 
mine our adaptability against the seem- 
ing paradox: more fertilizer-less farm 
income. Greater economic place of 
higher analysis fertilizer and effective 
sales effort \vi11 be an important roller 
bearing in our industry‘s progress. 

Some scanning of sales policies, per- 
sonnel, and programs will come. The 
”get-out-and-doers’‘ will survive; the 
”toll-gate tenders” will beef about un- 
fairness of someone who displaced them. 

None of us \vi11 decline the fine aid of 
public agencies, trade associations, radio, 
press, and others. But those-small, 
medium, or large-who develop an effec- 
tive program and make it go places, are 
the ones who survive best. serve users 
best, and retain shareholder respect. 

The only economic limit of an obvious 

Let’s assume: 

FVhat’ll we have to sell? 



nature will be the requirement for certain 
production units, such as nitrophosphate 
plants. Capital requirements will limit 
their numbers. 

There May Be Cutbacks in 
The Southwest 

James D. Dawson, Jr. 

Vice President, 
Fidelity Chemical Corp., Houston, Tex. 

IN GENERAL. there \vi11 be a reduction 
in the amount of fertilizer used in Texas 
in 19j3. This is explain'cd by several 
conditions. In West and Southwest 
Texas and the Rio Grande Valley, 
severe drought conditions exist and un- 
less good rains come soon, fertilizers will 
not help withering crops. In East 
Texas and the upper Gulf Coast areas, 
a reduction in fertilizer will result from 
more than abundant rains and flood 
conditions. 

Many of our citrus orchards were de- 
stroyed by the heavy freeze of 1950. 
Though they are being rehabilitated, 
new orchards require about 3 years be- 
fore they become producers. Large 
demands for fertilizers \rill not be re- 
quired for a couple more years. 

Price increases in ammonia and sul- 
furic acid \vi11 have an effect. The 
farmer is already caught i n  a tight cost- 
squeeze. His selling prices have been 
going do\vn while ferti1iz:er costs have 
been on the increase. Further increase 
in fertilizer costs would a.dd materially 
to an already bad situation. Money 
from banks for fertilizer purchases is 
less than for some time. 

There is one importanr exception to 
the general cutback in fertilizer con- 
sumption, though it does not materially 
affect the over-all picture. Rice farm- 
ers produce the one deficit crop in the 
state, which, last year, amounted to a 
12% deficit. Increased use of am- 
moniated phosphates, nitrogen. and an- 
hydrous ammonia is expected by rice 
farmers. 

With respect to subsiciies, I do not 
think much fertilizer furnished by the 
Government !vi11 be usecl in this area. 
People are generally shying away from 
furnishing fertilizer under these pro- 
grams. In some newer areas, larger 
amounts might be used. 

Anhydrous Ammonia Use 
Has Been Spectacular 

T H E  CcRRExT fertilizer i:onnage use in 
Nebraska is estimated at about 140,000 
tons Lvith an approximate ratio of tw.0 
units of nitrogen to one unit of phos- 
phoric acid. Relatively little potash is 
used at  present. 

Mixed fertilizer consumption is on the 
increase and this trend will continue. 
The development of the use of anhydrous 

C. A. Gilna 

Sales Manager, 
Curry Chemical Co. 
Scottsbluff, Neb. 

ammonia has been spectacular. This 
material, introduced in the fall of 1950, 
now rivals ammonium nitrate as a source 
of total nitrogen. We believe that am- 
monia will become the principal source 
of nitrogen in Nebraska in 1954 and \vi11 
probably not be rivaled by any other 
source of this element in the forseeable 
future. 

We anticipate a steady increase in 
fertilizer consumption in this state which 
should reach a total tonnage figure of not 
less than 400.000 tons within 10 years. 
Phosphoric acid consumption nil1 prob- 
ably overtake nitrogen and the use of 
potash as a component of mixed fertilizer 
will become a standard practice on the 
principal crops in most of the state. 

Farmers Have Only Begun 
To Realize the Possibilities 

Howard A. 
Cowden 

President, Consumers 
Cooperative 
Association 
Kansas City, Mo. 

OUR ORGANIZATIOS is a lvholesale farm 
supply cooperative serving a 9-state area. 
For several years now we have operated 
three fertilizer mixing plants. and about 
the middle of next year we expect to 
have in production at  Lawrence, Kan., 
a nitrogen plant that will produce about 
83,000 tons of ammonium nitrate an- 
nually, about 13,000 tons of anh>.drous 
ammonia, and a like amount of 40Yc 
solutions. 

Our  experience as handler of mixed 
fertilizers and our studies preparatory 
to launching the nitrogen project con- 
vince us that farmers of this region are 
barely beginning to use the fertilizers 
they eventually will need for the pro- 
duction of cash crops and pasture. 

Our  territory includes the rich corn- 
lands of Iowa, eastern Nebraska and 
eastern South Dakota, the great \vheat 
belt in western Oklahoma, Kansas, and 
Yebraska, and the irrigated farms and 
ranches of the high plains and Rocky 
Mountain areas; \vhile the fertilizing 
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needs and practices \+ill vary Midel!. 
there is no place in the region that will 
not be using commercial fertilizer of one 
kind or another in the next years. 

Some farmers have only begun to 
realize just how much their land is in 
need cf basic plant food. 

Our  fertilizer consumption in the 
Midwest is rising faster than the rate in 
other parts of the country. but that is 
because we started after the other re- 
gions had accepted the regular use of 
fertilizer as a necessity. 

A quarter of a century ago farmers in 
the Midwest began to use tractors and 
trucks instead of horses and mules. 
Petroleum consumption increased 
rapidly. I expect that fertilizer con- 
sumption \\ill follo\v a similar upward 
trend as more and more farmers become 
a\vare of its need and value. 

Demand for Nitrogen 
Compounds Continues Strong 

Joe E. Culpepper 

General Sales 
Manager, 
Spencer Chemical Co. 
Kansas City, Mo. 

1~ IS GFSERALLY AGREED the country's 
oizer-all nitrogen supply is \vel1 in balance 
with current anr,ual demands. Pressure 
continues heavy, hoivever, for such high 
analysis solid nitrogen material: as am- 
monium nitrate. This results, in part at 
least? from ease of handling and favorable 
delivered cost per unit of nitrogen. KO 
\vide-spread shortage is reported on such 
solid nitrogen materials as sodium nitrate. 
ammonium sulfate, and imported am- 
monium-nitrate-limestone compounds. 

Inasmuch as requirements for nitrogen 
materials used in fertilizer manufactur- 
ing, such as ammoniating solutions, an- 
hydrous ammonia, and ammonium sul- 
fate in bulk? are somewhat seasonal in 
nature, some relatively small lveek-to- 
iveek shortages are reported in some 
areas. Generally speaking, supplies for 
the past 6 to  9 months have been ade- 
quate to  meet needs. 

The forecast program of Army Ord- 
nance for taking approximately 200,000 
tons anhydrous ammonia from commer- 
cial producers during the next 12 months 
indicates a tighter short-term supply 
picture for this product, which, in turn. 
could be reflected in less degree in other 
products. Neiv ammonia production 
scheduled to come in prior to July 1,1954. 
should erase any deficiencies which may 
result from the Arm); program. Supplies 
of ammoniating solutions are expected 
to be reasonably ample. 
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The last shortage expected to be elim- 
inated entirely is that of high-analysis 
solid materials such as ammonium nitrate 
and urea. Production of the former is 
scheduled to be increased approximately 
25Yc during the next three years. Urea 
tonnage, from plants now in operation 
and under construction, will increase a t  
least tenfold during the same period. 
Therefore. by July 1956, all needs for such 
materials should be provided for amply. 

For the period betiveen July 1956 and 
January 1960, many people in the nitro- 
gen industry expect supplies to be slightly 
above demands. I t  is believed increased 
population by 1960 will bring about a 
ready market for all the nitrogen capac- 
ity anticipated at the present time. 

Experiment Station 
Recommended Levels Could 
Bolster Purchasing Power 

Leroy Donald 

Chemical Sales 
Manager, 
Lion Oil Co. 
El Dorado, Ark. 

PLAY, FOOD C O ~ S U M P T I O N  in the year 
ending appears slightly in excess of 
1951-52 totals. Tonnage in some areas 
may be smaller but higher analyses are 
likely to compensate this effect or even 
exceed it. 

The farmer can still get about all of 
the nitrogen he wants, although he may 
not be able to get it exactly in the form 
he wants it. This has been particularly 
true since the turn of the calendar year 
because of heavy importation. M'e are 
receiving substantial imports of am- 
monium sulfate and ammonium nitrate- 
limestone. There has been no prevailing 
nitrogen deficit. Anhydrous ammonia 
is tight due to increased industrial de- 
mands. the accelerated ordnance pro- 
gram. and rapid expansion in use for 
direct application to soil. 

Ammonium nitrate has continued in 
strong demand because of high analysis 
and low unit cost. 

Next year nitrogen solutions may have 
a stronger demand, also ammonium 
nitrate. Ammonium sulfate supplies 
may be adequate with anhydrous am- 
monia continuing tight for reasons given. 
During the next year new ammonia 
plants seem likely to bring supply and 
demand into better balance. 

The  great growth during recent years 
has not yet reached the potential repre- 

sented by experiment station recom- 
mendations. 

Fertilizer men are much interested in 
what will be brought by decreasing farm 
income. There is optimism that more 
fertilizer will be used to improve the farm 
purchasing poiver through higher pro- 
duction and lower unit costs 

All  Products Moving in the 
West, but Cotton Cut 
Could Hurt 

B. H. Jones 

President, Sunland 
Industries 
Fresno, Calif. 

As FAR AS California and the \Vest are 
concerned there has been no difficulty so 
far in absorbing increased fertilizer pro- 
duction. Dealers here have no diffi- 
culty moving every pound they can get 
their hands on. Inventories of all types 
are very low and many types are non- 
existent. 

For the balance of this quarter. de- 
mand still is going to be above supply. 
All fertilizer, nitrogen in particular. is 
going to  be in short supply. 

I couldn't make a prediction for 1953- 
54; only a guess. You know USDA is 
talking of cutting out cotton acreages in 
California by some 500,000 acres, nearly 
a 407, cut. Believe me, if that cut be- 
comes a reality, we are going to have 
ample fertilizer supplies in California 
next year. 

As to current movement of fertilizers: 
taking the nitrogen fertilizers first, most 
any form of nitrogen doc3 the work, and 
the farmer buys the one most economical 
for him to use. Anhydrous ammonia 
seems to be doing particularly well. It 
is extremely easy to apply, and fre- 
quently the dealer selling to the farmer 
also makes the application, making the 
farmer's lot easier. Ammonium sulfate 
is one of the most popular nitrogen ferti- 
lizers in the dry form and is one of the 
cheapest forms of nitrogen, being manu- 
factured right here in California. The 
Canadians furnish t\vo very popular types 
of fertilizer to the West Coast. One is 
16-20; that is. 167, nitrogen, 20% 
phosphate, with no potash. Another is 
ammonium nitrate. Both of these prod- 
ucts are pelletized, making for a very 
practical application. The future looks 
bright for all three of these products. 

In  reply to your question on the tend- 
ency, indicated by recent House of 
Representatives boost of the budget for 
agricultural conservation program for 
fertilizer subsidy, I don't feel that this is 

desirable and I don't think that the in- 
dustry does. As you kno\v\.: the Govern- 
ment bought about 24yc of the phos- 
phate and 167, of the potash produced 
last );ear and distributed it free to farmers 
\vho conformed to certain conservation 
recommendations. I do not believe 
this is economically sound in the long 
run. that is, buying fertilizer for free 
application. The fertilizer industry 
ivould much prefer that the Department 
of Agriculture make the use of fertilizer 
mandatory in the conservation practice, 
but that the farmer be required to buy 
the material rather than have the 
Government furnish it to him free of 
charge. 

More Balanced Fertilizers 
Will Be Used in the Future 

Lisle W. Garner 

Assistant Manager, 
Pacitic Guano Co. 
Berkeley, Calif. 

D R O P  IN FARM INCOME has been pre- 
dicted by some to mean a corresponding 
drop in fertilizer buying. That's a 
little difficult to pin doivn. If you judge 
by the difficulty we have getting supplies 
to meet demand, and ire're having more 
difficulty than ever before, then there is 
certainly no drop in fertilizer buying, 
Lvhatever may be happening to farm in- 
come. I have noted more spot buying 
as contrasted to future buying this year. 
which may show the farmer is reluctant 
to commit himself too far in the future. 
IVhether that can be attributed to farm 
income drop: however. i t  is impossible 
to say. 

I don't think that it is generally true 
that some fertilizers are moving better 
than others. They all seem to be moving 
about as in the past with the possible 
exception of cotton fertilizing. Here 
ammonium sulfate seems to have the 
edge on ammonium nitrate. I think 
that there is going to be a change in 
fertilizing practice on the \Vest Coast 
in the future. We are going to have to 
turn more and more to balanced fer- 
t ilizers. 

In ansiver to your question as to Jvhat's 
bringing this change about: as our 
soils become older and have been 
cropped over long periods of time. 
phosphate and potash are going to 
be required as \vel1 as nitrogen to give 
high quality and high quantity. This 
means more of the balanced fertilizer3 
\vi11 be used than in the past. 
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SOURCE: WALTER SCHOLL AND HILDA M. WALLACE. BUREAU OF PLANT INDUSTRY, SOILS, AND AORICULTURAL ENGINFERINO.  USDA 

Fertilizer Use Rising but Still 
Far Below Maximum Potential 

In every region of the U. S., fertilizer consumption was up during 1951-52. 
The rise in use of high analysis fertilizers was significant. The relationship 

of fertilizer use to farm income appears to be on the rise. But we have by 

no means approached the ceiling in crop production. In many areas the 

proper use of fertilizers and improved practices could result in a doubling of 

production. 

VOL.  1 ,  NO. 6, J U N E  10, 1 9 5 3  441 



ERTILIZER CONSUMPTION in the United F States was up last year for most types 
of fertilizer in all regions of the country, 
according to the report prepared by 
Walter Scholl and Hilda M. Wallace, of 
the Bureau of Plant Industry, Soils, and 
Agricultural Engineering, U. S. Depart- 
ment of .4griculture. Consumption in 
the territories was down. On  the oppo- 
site pages i 4  a compilation of data. from 
the extensive and detailed tables pre- 
pared by these authorities, which shoiv 
that the over-all increase in the U. S., 
including Hawaii, Puerto Rico, and 
Alaska, was about 6% in the year end- 
ing June 30, as compared with the previ- 
ous year. I t  is significant to note that 
the total nitrogen. available phosphorus, 
and potassium, however, increased 10%. 

According to the report, the net in- 
crease for nitrogen was 15.2 available 
P2Oj 4.2’%, and K2O 14.6%. Related to 
this, and possibly quite significant \+ith 
respect to fertilizer trends, is the in- 
crease in total primary nutrient content 
in all commercial fertilizers. On  the 
basis of weighted averages, the authors 
found that the percentage rose to 24.86 
from the previous year’s average of 24.1 9. 

The data in the Scholl and Ll’allace 
report were presented in eight tables and 
two figures, the latter are used in this 
article. The author‘s tabulations were 
prepared from reports submitted to the 
Division of Fertilizer and Agricultural 
Lime by manufacturers. Supplementary 
information was furnished by state ferti- 
lizer control officials and agronomists. 

Mixtures 

Of fertilizer mixtures, 164 grades were 
consumed in continental U. S. in 
amounts of 1500 tons or more to account 
for 95.17, of the total. Nine of these 
grades accounted for more than 50%. 
In addition 984 other grades and some 
200 to 300 special grades not listed by 
guaranteed analysis were sold. 

Materials 

Phosphates continued to lead in 
quantities of materials consumed, com- 
prising 45.17,, by weight. Chemical 
compounds of nitrogen follo\ved tvith 
35.1yc, Principal net changes in con- 
sumption included increases of 42.lyc in 
anhydrous ammonia, 33.8% in am- 

Relationships Between Expenditures for Fertilizers and Farm Income 
from Crops and Government Payments in the Previous Year 

Cash Income 
from Crops 

and Government 
Payments, 

Calendar Million 
Year Dollws 

1946 11.607 
1947 13.545 
1948 13.393 
1949 12.771 
1950 12,858 
1951 13.468 
1952 14.300* 
* Estimates. 

Cash Income 
Remaining 

after Paying 
Production 
Expenses, 

42 
43 
38 
34 
31 
32 

% 

Actual, 
million 
dollars 

536 
606 
715 
751 
828 
880* 

Expenditures for Fertilizers 
Estimated Actual Per d o l l a r  

formulo, cent o f  year’s 
million estimate, income, 
dollars % cents 

569 94 5 . 3  
652 93 5 . 2  
708 101 5 . 3  
687 109 5 6  

by as per o f  previous 

- _  
665 124 6 5  
680 129 6 8  
714 

monium nitrate-limestone mixtures, and 
25.27, in ammonium nitrate. Calcium 
cyanamide consumption decreased 
34.2%, while normal and superphos- 
phates fell 20.2 and 6.1%, respectively. 
Consumption of potassium chloride, and 
50 and 60yG grades of potassium sulfate 
rose 10, 8, 56, 6, and 9.2yc. 

Twelve Grades Represented 
74.9% of Mixed Fertilizer 

Consumption 1951-52 
Proportion 

o f  Total 
Quantity 

N-P-K- tion,‘ Fertilizer, 
Consump- Mixed 

Ratio Tons % 
0-1-1 784,797 5.30 
1-1-1 572.168 3.86 . . .  

1-2-1 1 025,841 6 93 
1-2-2 1,709.354 11 54 
1-3-2 1,024.5’1 6 92 
1-3-3 501.610 3 39 
1-4-2 756.126 5.10 
1-4-4 2,541.223 17.16 
1-6-3 512.083 3.46 . . .  

2-4-3 534,118 3 61 
2-5-3 622,084 4 20 

Total 11,092.229 74 90 
4-1 0-7 508,254 3 43 

Includes all grades having these 
ratios. 

The increase in chemical nitrogen ma- 
terials was greatest in the east north 
central region, for natural organics and 
phosphate in the mountain region and 
for potassium materials in the west north 
central region. 

Regional Fertilizer Consumption Increases Varied 

Area 

70 Total 
70 Total 1951-52 

1951-52 Consumption 
Consumption Increase 

North Central 28.1 
South 

49.3 
W P S t  9 . 6  

(South Atlantic and South Central) 
.. . 

Northeast 

Territories 
( F w  England and Middle Atlantic) 11 .3  

1 . 7  

57 

26.6 
15.2 

8 .1  
Decrease 

Farm Income-Fertilizer Expenditures 

The statements by executives of ferti- 
lizer organizations show the interest in 
the effect of changes in farm income on 
purchase of fertilizers. A study of this 
matter was presented by A. L. Mehring, 
Gae A. Bennett, and J. R .  Adams, of the 
Bureau of Plant Industry. Soils, and 
Agricultural Engineering before the 
Symposium on Fertilizer Use Potential 
before the Fertilizer and Soil Chemistry 
Division of the AMERICAN CHEMICAL 
SOCIETY in its 122nd meeting (Plant 
Food Journal, VI, No. 4. 2 (1952)). 

A formula was developed : 
X equals 0.03293A + 0.1766B + 

1.15% - 18.844 where X equals 
amounts of money spent for fertilizer in 
given year; A equals cash farm income 
from crops and government payments 
in previous year; B equals similar in- 
come for current year; C equals propor- 
tion of previous year‘s total cash income 
remaining after expenses of production 
are paid. 

This formula was applied to data avail- 
able to give results which were tabulated 
annually from 1910. The actual amount 
spent on fertilizer in each of those years 
has varied from 78 to 11 170 of the esti- 
mate, but more than 707, of the annual 
figures 1910-48 inclusive, fell between 
90 and 105%. In the section of that 
table shown here, postwar results indi- 
cate an upward trend in per dollar ex- 
penditure. Rises were visible in the 
past occasionally but before 1950 the 
highest level of actual expenditure above 
the estimate was 115% in 1913. The 
next highest was 1097, in 1930. The 
trend above this in the period 1949-51 
has been striking. However, the authors 
pointed out that in recent years there 
has been an increased use of fertilizers 
by others than farmers. They estimate 
this amount between $20 and $50 million. 
but even after taking that into considera- 
tion. the farm use of fertilizers during the 
past few years has increased much more 
rapidly than has farm income. The ex- 
penditure for fertilizer of 6.8 cents per 
dollar of farm income in 1951 set a new 
high up to that time. 

~ 
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Table V. Fertiliizers Consumed in Regions of the United States, During Year Ended June 30, 1952 
Eait IIIest East ~ 7 ~ ~ 1  

.Yea Midd le  South S o r t h  l ‘orth South South 
KI nds England A t lan t i c  .Illantic Central  Central Cpntral  Central  

Mixed Grades 
S-P-K 
N-P 
P-K 
S - K  

Chemical Si t rogen Slaterials 
Ammonia-anhydrous 
Ammonia-aqua 
.4mmonium nitrate 
Ammonium nitrate-limestone 

Ammonium sulfate 
Calr ium cyanamide 
Calr ium nitrate 
Sodium nitrate 
Other  chemical nitrogen 

niaterialsc 

S a t u r a l  Organics 
Blood, dried 
Castor pomace 
Compost and muck 
Cottonseed meal 
Fish emulsion 
Fish scrap and meal 
Hoof and horn meal 
Slanures, dried 
Sekrage sludge, activated 
Sewage sludge, other 
Tankage, animal 
Tankage, garbage 
Tankage, process 
Othere 

Phosphorus materials 
Ammonium phosphate, 1 1-48 
i\mmonium phosphate, 16-20 
Ammonium phosphate, 13-39 
Ammoniated superphosphate 
Basic lime phosphate 
Basic slag 
Bonemeal. raw 
Bonemeal, steamed 
Calcium metaphosphate 
Fused tricalcium phosphate 
Phosphoric acid: 20-53$, PiOs 
Phosphate rock 
Colloidal phoiphate 
Precipitated bone 
Superphosphate, 18 
Superphosphate, 19 
Superphosphate, 20 
Superphosphate, 30 
Superphosphate, 38 
Superphosphate, 42 
Superphosphate. 43 
Superphosphate. 45 
Superphosphare, 46 
Superphosphate, 47 
Superphosphate, 48 
Superphosphate, 49 
Superphosphare, 50 

Potassium materials 
Cement flue dust 
Cotton hull ash 
Manure  salts: 22-30C: K 2 0  
Potassium carbonate 

mixtures 

Potassium magnesium sulfate 
Potassium nirrate 
Potassium phosphate ash 
Potassium sodium nitrate 
Porassium sulfate 
Tobacco srems 
LVood ashes 

Total  primary nutrient fertilizers 
Secondary and minor element 

materialsf 
.4luminum sulfate 
Borax 
Calcium sulfate 
Copper sulfare 
Ferrous sulfate 
Magnesium carbonate 
Slagnesium sulfare 
Manganese sulfate 
Sulfur :  25-99+ Cr, 
Sulfuric acid : 40-93 
Zinc sulfate 
Minerals not classified 

Total  Sec. and Minor Elem. Mat .  

TOTAL ALL FERTILIZERS 
Relative Consumprion, 1951-52 

Fertilizers0 
Total  S, Available P2Oj and 

K2O 

336,132 1 ,579 ,938  
288 155 

65,976 131,62! 
0 

0 
i) 

3.510 

295 
781 
310 

0 
2,750 

320 

0 
2,761 

0 
10.823 

0 
712 
200 

4 ,477  
4 ,343  

0 
0 
0 

1.103 
517 

0 
0 

0 
0 
0 

566 
1 ,394  

0 
0 
0 

474 
80 

291 
1,942 

169 

0 
0 
0 
0 
1 
0 
7 
0 
0 
0 

0 
695 

0 
0 

2,184 
79 
0 
0 

16 
204 

0 
0 

n 

41,090 

90 

i 

h 
0 

17,180 

1 , 4 7 8  
3 ,918  
4 ,146  

0 
19 ,534  

2,028 

286 
51 

0 
31 

0 
16 
0 

14.228 
9 ,235  

0 
760 

1 
3 ,227  

330 

0 
0 
n 
n 

145 
70 

2 ,176  
2,041 

0 
0 
0 

6,224 
2 ,565  

0 
31,736 

1 
203,625 

0 
0 
0 
0 

608 
101 

30 
0 
0 
0 

587 
1 

115 
0 

665 
3 ,144  

126 
0 
0 

29 
122 
121 

10 

484,580 2 ,042 ,410  

4 58 
54 174 

1 ,016  1 ,577  
11 85 
0 0 
n n 

85 2 i  
2 58 
2 65 
0 0 
0 11 
n 27 

1 , 1 7 4  2,076 
485,754 2 ,044 ,486  

106 I05 

109 1 07 

4 ,638 ,255  3 ,078 ,696  
1 , 0 3 3  835 

281,787 316,640 
134.919 1,069 

h 
I‘X 

70,218 

184.307 
9:564 

15,496 
7 ,064  

798.523 

10,669 

48 
2,171 

41 6 
1 ,137  

0 
17 
0 

3 ,385  
3:623 

0 
0 
0 

1.555 
76 

0 
4 
0 

49 1 
195 

52,736 
1 ,085  

261 
3.086 
1 ,799  

n 
21,212 

n 
3,7711 

1 , 3 8 6  

76 ,466  

79 ,360  
0 
0 
0 
0 
1 
0 

145 

1 ,607  
0 

23,639 
0 

148 
36,466 

2.056 
5,919 
1 ,363  

213 
5 ,338  

3,518 

2 ,399  

3 , 5 8 3  

12.368 

1 , 8 0 8  

h 
ii 

91.134 

28 ,013  
43,804 

2 ,  ’89 
872 

5 I 744 

14,864 

89 
0 
0 
0 
0 
0 
0 

6.162 
27,295 

0 
0 

73 
92 
0 

205 
2,’13 

40 
0 
0 

19  
336 

6 ,644  
590 

0 
711,359 

0 
27,921 

82 
75.624 

36 
0 
0 

5,899 
3 ,888  
I ,  948 

848 
57 
0 

0 
3 

0 
29,458 
43,055 

814 
0 
0 
0 

460 
2 

789 

10.692 

n 

I ,306 

n 
6,106,668 4,551,012 

1 6 
227 331 

53 ,113  40 
5 ,115  107 

n n 
0 n 
0 29 

8 ,167  268 
4 ,255  11 

n 0 
1 , 9 1 1  5 

926 5 
73,715 802 

761,514 1 , 9 1 0 , 1 2 0  
184,787 647 
74,101 

10 

h 
110 

119,246 

35,618 
30,635 

296 
87 

571 

18,221 

11 
0 

0 
0 
0 
0 

2.622 
6,850 

0 
0 

0 

0 

n 
n 

2,886 
33 ,157  
14.180 

n 
0 
0 

72 
6 

6 ,107  
1 ,650  

0 
271,649 

12 ,688  
0 

12 ,270  
4,051 

88,980 
797 

17 
21,720 

n 
14,666 
21 ,167  

4 ,736  
7 , 2 9 3  

62 
337 

0 
n 
2 
n 

7 6 i  
13 ,663  

342 
0 
0 

227 
0 
0 
0 

254,5;4 
1 ,746  

h 
0 

255,832 

21,890 
36,221 
9:084 
4 ,909  

183,586 

36,751 

c 
n 
0 

0 
0 

994 
1,189 

0 
0 
0 
0 
0 

3 
70 

0 
0 

1 ,374  
320,314 

104 
203 

8,451 

0 
24.049 
12,521 

0 

1,311 
147 ,059 

0 

0 
2,836 
3.088 
7 , 2 9 7  

12,969 
729 

60 

500 
0 

165 
0 

35.851 
27.962 

1 ,096  
0 

725 
I ,  546 
9 ,348  

0 
0 

7 

0 

10,930 

52 ,010  

n 

0 

I ,  748,155 3 ,400 ,516  

1 ,542  703 

636,873 
16,395 
73,355 

27 

5 
1,234 

98,541 

5.697 
43,524 

3 ,795  
1 ,305  

67,907 

48,890 

0 
7 
0 
0 
0 
0 
0 

3 ,245  
1,731 

0 
0 

0 
0 

198 
64.436 

4 ,083  
2 ,557  

n 

n 

18,635 
230 

297 
0 

0 

41 
77,481 

1,011 
n 

880 
16.051 

218,704 
3 ,655  

5 
0 
n 

23,466 
1 ,508  

752 
1 , 3 2 8  
1 ,673  

177 

0 
n 

466 
0 

17 ,415  
10,925 

611 
0 
n 
0 

61 
0 
1 

1,419,167 

0 
7 
n 
0 
0 
0 
0 
0 

1 ,465  
0 
0 

6,457 

7,929 
6 , 1 8 0 , 3 8 3  4 ,551 ,814  1 ,749 ,697  3,401,216 1 ,477 ,096  

103 114 116 106 101 

105 119 I22 112 105 

.\foun- T e r r i -  
tain P O C I J ~  tories 7bta l  

--___,- 

25,997 

83 
38 

h 
19 

29,783 

0 

39,115 

49,447 
841 

1,721 

23,575 

7 
0 
0 
0 
0 
0 

2 ,566  
1.499 

24 
0 
0 
0 
0 

1 ,203  

2,731 

n 

4,027 

0 

24,106 

0 

0 
0 
0 
0 
0 

4 ,654  
714 
220 

0 
4,332 

3,067 
184 

40 ,173  
0 

8.298 
3 ,201  
1 :004 

40 
400 

0 

32 ,895  

n 

n 
0 
0 
0 

13  

0 

0 
540 

14 
0 
0 

306,971 

0 

15 ,046  
0 

14  
0 

0 
636 

0 
2 
7 

15 ,723  

122,694 

111 

I l l  

440 

n 

i n  

n 

229,316 
30,765 

1,289 
3 

b 
18:427 

105,614 

219 
192,789 

5 ,398  

1 ,245  
31,109 

1.214 
996 

0 
22 

842 
433 

0 
161.243 

14,674 
37,567 

409 
1 , 1 0 0  

n 
5.455 

6.819 
72.551 

0 
4 ,210  

0 
n 

2.317 
62 

189 
0 

13 ,813  
4,021 

n 
0 

75,387 
23.928 

2 
0 
0 

5.294 
46 

16,558 
629 
321 

0 
0 
0 

0 
0 
n 
n 

1,825 
2,441 

0 
0 
n 
0 

3,878 
n 
n 

I ,  157,772 

0 
302 

663,966 
20 
n 

1,070 

326 
5 ,505  
6,909 

30 
3 , 1 5 3  

681,285 
1 ,839 ,057  

104 

104 

267,828 
1 ,565  
1 , 1 7 0  
7 ,282  

b 
0 

131 

0 
76,134 

9 9  
83 

180 

7,234 

0 
0 
0 
0 
0 
0 
0 
4 

80 
0 
0 
0 
0 
0 

3,391 
1 ,081  

0 
0 
0 

0 
0 
0 
0 
0 

1 , 6 7 4  
0 
0 
0 
0 

1 ,577  
787 

0 
0 
0 

21 1 
0 
0 
0 
0 

n 

n 

0 
0 
0 
0 
0 

7.849 
749 

0 
0 
0 

1 ,008  
0 
0 

380,117 

0 
0 
0 
0 
0 

5 

0 
0 

99 
0 

104 

n 
0 

380.221 

79 

85 

13 ,464 ,669  
275,585 

1 ,200 ,999  
145,096 

168,273 
20,026 

799,189 

257,517 
486,817 
42,254 
49,456 

681,761 

77,631d 

1 ,644  
5 ,986  

416 
12.015 

842 
1 ,178  

200 
98,726 
70.519 
37,591 

1.169 
1 , 1 7 4  
5 , 9 7 7  
6 ,378  

14 ,705  
98:118 
21.034 

7.258 
1 ,714  

391,774 
6.886 
4,756 

24 ,774  
14,969 
18 ,508  

1 ~ 118,857 
41.163 

291 
282.944 

82 ,258  
859,088 

5 , 4 2 3  
58 

67,187 
46 

72,544 
33,582 
16.240 
24.877 

4 ,528  
574 

24 ,726  
699 

5 ,631  
148 

122,545 
124,031 

5 , 8 7 3  
5,919 
2 , 0 8 8  
2,571 

20.433 
1 , 9 3 1  
3,529 

21,647,368 

69 
I ,  363 

736.700 
5,338 

14 
1 , 0 7 0  

144 
8.845 

11,939 
6 , 9 0 9  

10,591 
2,068 

785.050 

22,432,418 

106 

110 
. - ~ _ _ _  

Includes distribution bv government auencies. Does not include materials for manufacture of commercial fertilizers. 
b Included with .‘Other khernical S i t r o i e n  Materials.” 
C Anhvdrous ammonia, ammonium sulfate-nitrate nitrogen solutions, urea, and unsegregated chemical nitrogen materials. 
d noes nor include above total for anhydrous amAonia. 
e Miscellaneous seed mealc: 
/ Excludes materials distributed by other than manufacturers of fertilizers. 
Q Exrludes material not guaranteed to conrain the primary elements S, PzOs. o r  Kz0. 

Regional d a t a  cannot be published without disclosing operations of individual suppliers. 

Linseed 1162), Peanut ( j l ) ,  Soybean (362),  Tung  115), and unsegregated organics (5788).  

SOURCE: WALTER SCHOLL AND HILDA M. WALLACE, BUREAU OF PLANT INDUSTRY, SOILS.  AND AGRICULTURAL ENGlNEERlNO, USDA 
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JOHN P. CONRAD, California 
Agricultural Experiment Station 

ITHIN EACH of the several western W states, there is a great contrast in 
the geographical relief pattera with 
marked changes in climate and native 
vegetation. Soils also vary both with 
regard to parent materials and to 
the extent of weathering. It is not sur- 
prising then, that fertilizer use and prac- 
tices differ among these states. 

Figure 1 shows the fluctuation in con- 
sumption of the three principal plant 
foods in California to be greater than that 
for the U. S. as a whole. 

Figure 2 emphasizes the marked con- 
trast in consumption of phosphate and 
pot ash relative to nitrogen. 

\Vhy should California use less phos- 
phoric acid and much less potash relative 
to nitrogen than any other state selected? 
Hilgard long ago stressed the depth of 
arid soils and the high reserves of potash. 
calcium, and magnesium encountered 
therein. In much of the West, moisture 
rather than nutrients has been the dom- 
inant factor limiting growth. hluch of 
the land has been farmed a much shorter 
time than has that of the East. Large 
areas not previously cropped only re- 
cently have come into use through irriga- 
tion. The removal of the limiting fac- 
tor of lvater shortage may, in time, bring 
a need for increased use of fertilizer. 

If the decisions of the agriculturist to 
recommend and the farmer to purchase 
are relatively unfettered. we may look 
upon fertilizer applied as a first approxi- 
mation to the appraisal of the plant nu- 
trient deficiencies for the crop in the area 
concerned. The carriers of the three 
main plant foods often contain notable 
amounts of sulfur, calcium. and magnes- 
ium. and one or more micronutrients. 
\\'here that is not true. the validitv of 
the above appraisal is limited. Other- 
\vise, the ratios of nitrogen, phosphorus, 
and potash used in an area may be 
looked upon as a general recognition 
of the soil deficiencies for crops of the 
area. Undoubtedlv the consumptions 
of the various states (Table I) have been 
affected bv the crops grown in those 
states. This is brought out in Table 11. 
There. as previousl> mentioned, it is seen 
that less phosphoric acid and potash are 
used in the Il'est than in the rest of the 
U. S. Crop influence stands out with 

Figure 1 .  
California 

Trends in the consumption of plant foods in the United States and in 

West = Plant Nutrients Use Will Increase 
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Figure 2. 
states. 

Ratios of plant foods consumed in the United States and in selected 
For comparison nitrogen i s  assumed as 10.0 
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Fiaure 3. Increases in the yield of wheat followina sorahum Figure 4. Responses of potatoes to nitrogen from 36 field " 
from nitrogen-El Centro, California 

hay which has high phosphorus and po- 
tassium requirements, while fruits are 
1012. in those requirements. 

Figure 3 sho\vs a method of estimating 
potentials of fertilizer use for more effi- 
cient crop production. The curve shoivn 
is for one crop area for one year. To get 
an  average for a district, several tests 
must be grouped. In actual practice, 
we gather much information from the 
farmer as to the results of their experi- 
ments. 

The National Fertilizer Work Group 
and its colleagues have gathered a great 
deal of data on fertilizer and its uses, 
Figure 4 shows an example of a basic type 
of data lvith a particular nutrient and a 
specific group. 

.4 study has been made to estimate 
agricultural production capacity to 1955. 
Table I11 sho\vs the estimated increases 
in the use of plant foods in the 11 \vestern 
states, as compared with the U. S. t3tal. 

Table IV  sho1v.s the estimates by crop 
type. Largest increases in the use of 
fertilizers on field crops are anticipated 
with cotton, small grains including rice, 
and irrigated forages including hay and 
pasture. 

Xitrogen? phosphoric acid. and potash 
are the plant foods generally contained 
in fertilizers to correct one or more defi- 
ciencies. But other deficiencies occur 
and lve have found the following listed 
by crop and in decreasing order: 

Citrus fruits: N, Zn. Mn: P, Cu, K, 
Fe (hIg) 

If future changes in economic conditions 
are not too great, we may look for\\-ard 
to a small, but gradually increasing, use 
of added plant nutrients on horticultu- 
ral crops as acreage is increased and 
virgin fertility declines. 

There are greater potenrials perhaps 
in vieiv of the increasing number of plant 
nutrient needs for our field, pasture, and 
range plants on the different soils of the 
western states. 

~~ ~ 

Table 1. Annual Consumption of Plant Foods and Their Ratios 
In the Western States, 1950-1 951 

State 

Montana 
Wyoming 
Colorado 
S e w  Mexico 
Idaho 
Nevada 
Utah 
Arizona 
IVashington 
Oregon 
California 

Nitrogen, 
Tons 

2.018 
190 

6,760 
2.367 
3.347 

20 
4 ~ 027 
22,349 
11.907 
17.285 
142.063 

Phosphoric 
Acid, Potash, 

5.328 28 
2.040 38 
11.060 1 .l59 
5.188 104 

Tons Tons 

9.186 252 
250 9 

3.472 189 
11.174 631 
9.417 3,970 
13.540 3.107 
66.270 18.170 

Ratio, 
N :  PeOj: KrO 

10:26 4:0.13 
10:107 0:2 00 
10:16.4:1 70 
10:22 0 : O  40 
10.27 4.0 75 
10:125 0:4 50 
10:8 7 : 0  50 
10:5 0 : O  30 
10:7.9:3.30 
10:7.9:1.80 
10:4.6:1.30 

TOTAL 
Lfestern States 212,323 136.915 27.645 10:6.4:1.30 
Ccntinental United States 1,171,418 2,086,007 1$337.322 10:17.7:11.40 

~~ 

Table II. Ratios of the Total Tonnages of N, PpOj, and K 2 0  Received 
by Selected Crops in the Western States and in the United States with 

Acreages and Tons of Nitrogen Applied in the Former Area 

Nitrogen Acres, 
Tons 1,000 A Crop 

6.772 11.500 TVheat 
13.474 4.900 Barley 
26.708 1 .loo Cotton 
14,083 653 Sugar Beets 
9,868 453 Potatoes 
28.040 1.001 Vegetables 
55.133 1.897 Fruits 
1,005 8.222 Hay 
7.828 3,822 Pasture 

Ratios 
United States Western region 

N : P?Oj : K?O N PrOj: K?O 

10:4.0:0.00 10:34 0:16.0 
10:2 6:O.OO 10:13.0:2.6 
10:2.9:0.06 10:6 4:5.7 
1 0 : 9 . 8 : 0 . 5 0  10:13 0:3.2 
10.8.0:l 60 10:1 .60:14.8 
1017.8 12.80 10116 . O i  10.3 

10:300 0:O.OO 10:120 0:28.0 
10:19.0:0.40 10:91 0:22.0 

10:1.4:0.20 10:5.5:5.0 

Table 111. Estimated Increases in the Use of Plant Foods 
In the Eleven Western States, 1950-1955 

rota/ piant Phosphoric 
Nitrogen Acid Potash Foods 

1,000 1,000 1,000 1,000 
Sub-Region tons 70 tons % tons % tons % 
Mountain 32 1 88 29 8 61 0 1  2 61 9 70 

3 8 21 125 4 50 Pacific 72 0 48 49 6 62 
Tota1U.S. 971 3 93 1,132 4 54 834 2 77 2.927 9 70 
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Table IV. Estimated Acreage in and Use of Plant Foods on Different Types of Crops in California 
In 1950 and 1955 

Fruit 8 Nut Truck Field Total 
1 9 5 0  1 9 5 5  1 9 5 0  1955  1 9 5 0  1955  1 9 5 0  1 9 5 5  

9,297.0 9,950.0 Acres, 1,000 1,495.0 1)533.5 613.2 654.0 7.188.8 7,762.5 

125.653 171,985 Kitrogen (N) tons 48,957 52 ~ 322 19.338 21,144 57.358 98,519 

Phosphoric Acid ( P?Os) tons 8 ~ 005 8,514 15,169 16,361 36,693 76.634 59,867 101.509 

Potash (K?O)  tons 5,850 6,206 4,075 4,596 2,251 2,577 12.176 13,379 

653.0 = 7.0% Increases 38.5 = 2.6% 40.8 = 6.770 573.7 = 8.OyO 

Increases 3,365 = 7.570 1:806 = 9.370 41,161 = 72y0 46,332 = 36,970 

Increases 509 = 6.370 1.192 7,870 39.941 = 10970 41,642 69.6y0 

Increases 356 = 6.1% 521 = 12.8% 326 = 14.4% 1,203 = 9.9% 

South - Farmers Must Be Convinced 

in Mississippi could be doubled without 
new acreage. In 1951 in South Caro- 
lina, cotton averaged 389 pounds per 

JAMES A. NAFTEL, 
Pacific Coast Borax Co. 

T I S  ONLY through the useofsome quan- I tity of applied fertilizers that farmers 
of the South have been able to continue 
in production. As recently as 1938, 
the Southeast consumed over 60% of 
the commercial fertilizer of the entire 
u. s. 

Table I shows that many of the crops 
produced in the South are a t  a production 
level of one third to one half of the poten- 
tial considered feasible. The consump- 
tion of plant food per acre in 1950 gives 
a good answer to much of the cause for 
low crop production. Only with tobacco 
and vegetables does the use of plant 
foods appear adequate; there, the result- 
ant yields approach a fair potential. 

I t  is time that consideration be given 
to the production of maximum potential 
yields consistent with profitable and effi- 
cient crop production. 

In Alabama, for example, more than 
1.13 million tons of chemical fertilizer 
was used in the year 1951-52; this \vas 
less than half the amount recommended 
by state agricultural leaders. Although 
twice as much fertilizer was consumed in 
1951 as in 1940, it is estimated that only 
30 pounds of P205 is being applied per 
acre of fertilized pasture lands Xvhile 80 
pounds is recommended and profitab!e. 
The importance of secondary and minor 
elements has been shoivn at the Monroe- 
ville Experiment Field Lvhere, in 1951> 
the addition of sulfur yielded an increase 
of 550 pounds of seed cottcn. The use 
of borax increased crimson clover seed 
yields by 2447,. 

“Extra yield farming” is possible 
through research information and ap- 
plication, and this is needed in the South. 
In 1950, cotton received an average of 
14-14-9 pounds of N, P205 and KZO per 
acre for a potential of only 38% of maxi- 
mum. In Mississippi in 1949, the aver- 
age quantity was 38-15-10 pounds per 
acre to realize a 36y0 potential of produc- 
tion. In  1951, 207 farmers in the “five 
acre contests” produced an average of 

acre which was a high average but was 
730 pounds of lint cotton per acre on dwarfed by an all time record of 1676 
1035 acres while the state average \vas pounds of lint per acre, set that year on 
only 316 pounds. The winner produced 5 acres. The stimulant in this extra 
1507 pounds per acre. I t  does not seem yield farming was adequate plant 
visionary to state that cotton production food and other good practices and man- 

Table 1. Principle Crops, Acreage, and Current Fertilizer Usage of 
Important Crops in Southern Region“ (Preliminary Data) 

Current Ferfilizer Usage, 
Ibs./A 

Crop Acreage N PlOj KrO 

Cotton 24.976.000 14 14 9 
Corn 23.899,OOO 15 13 9 
Hay 13,075.000 1 1 1  3 
Pastures 154.082.000 0 4 5 0 8  
Peanuts 2,296,000 3 15 9 

Vegetables 1,749,’OO 43 72 50 
Togacco 1.453.000 37 89 64 

Producfion 
Pofenfial, 

% 

Current 
Yield 

per A 

38 
34 
54 

61 
78 

- 

- 

640 lbs. 
26 bu. 

2000 lbs. 

807 lhs. 
1201 lhs. 

- 

- 
I 

a Fertilizer use and crop yields in the Southern Region, Report No. 1 of the Fertilizer 
Work Group, National Soil and Fertilizer Research Committee, July 1951. 

Table I I .  Average Efficiency of Different Rates of Nitrate of Soda Nitrogen 
Applied to Bermuda Grass in Producing Hay and Protein During the 3-year 

Period 1947-1 949 
Pounds o f  
N applied 
per acre 

per year“ 
0 
50 
100 
200 
400 

Pounds o f  Hay Pounds of Crude Protein 
Per Due Per pound Per Due Per Pound 

- 137 
acre fo N of N acre to N o f  N 
2.100 - 
4.212 2.112 42 2 269 132 2 64 
7.448 5.348 53 5 513 376 3 76 
10.834 8.734 43 959 822 4 1 1  
16.339 14,239 35 6 1.746 1,609 4 02 

- - 

Percent 
of N 

Recovered 
in Hay 

42.3 
60.2 
65.7 
64.4 

- 

Annual supply of N applied in four equal amounts, one in March and one after each 
of the first three cuttings of hay. 

I Table 111. Effect of Borax on Alfalfa Strains 
(Acre yields-average 3 yeors 1 9 4 5 - 4 7 )  

Strain 

Trecrfed Increase 
204 Borax per Acre Unfreafed from 

Dry Hoy Dry Hay Borax 
Average Tons Average Tons Tons 

Kansas A-I 47 5.58 4.87 .71 
Kansas Common 5.14 4.15 .99 
Ranger 4.75 3.50 1.25 
Kansas Common 5.54 4.51 1.03 
Buffalo 5.68 4.39 I .29 
Oklahoma Common NC 5.68 4.27 1.41 
Oklahoma Common SW 5,25 4.19 1.06 
Oklahoma A-185 5.96 4.58 1.38 

1 ,14 .4verage increase for 20 pounds borax 
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agement. The South Carolina Agricul- 
tural Experiment Station has indicated 
that for the period 1921-51, fertilizer 
can be credited Ivith an increase in 
average cotton yield from 604 pounds to 
approximately 1900 pounds seed cotton 
per acre. 

Many agricultural leaders consider 
ccrn production the numbier one oppor- 
tunity in the South. An example of 
\<hat can be done is seen in experiments 
of the Mississippi Agricultural Experi- 
ment Station from 1946-51 throughout 
the hill section of Mississippi \vhere the 
response of corn to fer t i lkrs  (and proper 
spacing) \vas measured as follo\vs: 

lncr'eore Ratio 
Nilrogen Plants Yield Over Returns/ 

l b /  No./ Bu./ N o  Cost 
Acre Acre Acre N of N" 

60 8000 52 30 $8175 
120 12000 72 50 $7.07 
a Corn valued at  $1.75 per bu. and N 

0 4000 22 . . 

at  10 cents per pound. 

The data show a mean return of one 
bushel of corn for each t\vo pounds of 
nitrogen for the first 60-pound increment 
of nitrogen and a somewhat lower rate 
for the second 60-pound increment of 
nitrogen. 

The  \vorld's "Corn King'' in 1951, 
Cledith Ro\ve of Magoffin County, Ky., 
produced 233.2 bushels of corn on an  
acre of land \vhich had ibeen built up 
from a level of 17 bushels prr acre in 1936. 

Only recently has the importance of 
grassland farming to the agricultural 
economy begun to attract attention in the 
humid South. Year-round grassland 
farming systems are replacing the one- 
crop: half-time farm operations that 
brought despair and near economic ruin 
to the area. I t  is estimated that by 
proper grassland management, the South- 
east could increase its cattle and sheep 
production by 475'3. One of the fore- 
most examples of grassland development 
is the growth of Coastal 13ermuda grass 
by Glenn Burton of the YSD.4 and the 
Georgia Experiment Station at  Tifton. 

Table I1 gives an indication of Lvhat 
has been done during the three-year test 
period with Coastal Bermuda. 

Reports from the Florida Agricultural 
Experiment Station show that new 
grasses with adequate fertilization make 
for more and better quality feeds. .4s 
an example, Pangola grass treated \vith 
500 pounds per acre of 6 4 - 6  in February 
yielded 3.82 tons per acre in July and 
rvhere this was follolved by 200 pounds 
per acre of nitrate of soda, yielded an 
additional 2.31 tons of hay, giving a 
total of 6.13 tons of hay for the season. 

The greatest problem facing us is the 
conversion of farmers to the desire and 
determination to use adequate plant 
foods and other necessary production and 
management factors to a t  least double 
their production per acre. 

North Central - Doubled Yields Are Possible 

K. C. BERGER, 
University of Wisconsin 

REAT PROGRESS has been made dur- G ing the past 10 years in increasing 
crop production in the north central 
region of the L. S. This must be cred- 
ited mainly to the expansion in the use of 
commercial fertilizer, the increased tech- 
nological information available on meth- 
ods of fertilization, better control of 
insects and diseases, and increased farm 
mechanization. 

In the eastern part of this geographical 
area, soils have been farmed longer and 
are in the humid region where considera- 
ble leaching has taken place. In general 
soils are more acid and loiver in available 
plant food elements. In the western 
part of the region, many of the soils are 
neutral to slightly alkaline. The north- 
ern soils are generally higher in organic 
matter than the southern. 

Table I shoivs that only during the 
past decade has the north central region 
become fertilizer conscious. The in- 
crease in use is greater in this area than 
in any other of the U. S. \Vithin the 
north central, fertilizer use still is rela- 
tively small: on the slightly more than 
225 million acres, the average annual ap- 
plication is only 1.5 pounds S,  6.8 
pounds PeOj, and 3.3 pounds KZO per 
acre. 

Fertilizer usage by crops is slio\vn in 
Table 11. Corn receives the greatest 
total, while tobacco, minor in area, re- 
ceives the highest concentration. 

Data given in the preliminary report 

of the Fertilizer \Vork Group of the Na- 
tional Soil and Fertilizer Research Com- 
mittee show for the north central 
region that raising the application of 
nitrogen Ivould give the iesults indicated 
in Table 3. 

Table 111. Increases Estimated 
Possible by Increasing Use of 
Various Fertilizer Elements to 

40 Ib. per Acre 
PREDICTED 

ISCREASE OF YIELD 
FERTILIZER INCREASE 

(%I 
LVheat Xitrogen 33 

CROP ELEYEVT 
Corn Nitrogen 25 

Rye h-itrogen 46 
Oats Nitrogen 41 
Potatoes h-itrogen 38 
Pasture Sitrogen 62 
Flaxseed Phosphate 

(as P?O j) 26 
Barley Phosphate 

Rye Phosphate 

Corn Phosphate 

Hay Potash 26 
Pasture Potash 15 
Soybeans Potash 19 
Corn Potash 7 

(as P205)  22 

(as P-05) 48 

(as P20,) 12 

The effects shown in Table I11 are 
aanslated, in Table IV, into combined 

effects of full fertilization to sho\v the 
potential increase in actual bushels. 

Estimates of yield potentials in the 

I Table 1. Fertilizer Consumption in the United States, 1941 and 1951 I 
- 

Region 

Total Consumption 
Short Tons 

7941 1951 
~~~ I lncreose in 

Consumption 

Short Tons % 
Korth Central 1.219.501 4.633.934 3.414.433 
Western 382,266 1,257.776 875.510 
Southern 5,816.656 10.456.233 4.639.577 80 

I Xortheastern 1.762.920 2.31 5 806 552.886 31 I 

Table II. Acre Usage of N, P20, and K1O for the Major Fertilizer Using 
Crops in the North Central Region, 1950 

Crop 

Corn 
Sorghum 
\Vheat 

Barley 
Oats 
Soybeans 
Cotton 
Tobacco 
Beets 
Flaxseed 
Potatoes 
Vegetables 
Fruits 

Pasture 
All Crops 

Rye 

Hay 

Acres in 
Region, 

1000 Acres 

52.804 
1.910 

40.706 
904 

6,507 
28,813 
10.494 

445 
30 

354 
2,012 

565 
1.367 

798 
27,704 
50.178 

25KEi 

Fertilizer Usage, 
Pounds per Acre 

N P?Oj 

3 0  8 4  
0 7  0 8  
1 8  7 2  
1 4  8 0  
0 3  2 6  
1 4  7 0  
0 2 7 0  

13 0 13 0 
43 4 118 0 

- 0  36 6 
0 5  3 2  
9 3  36 6 

16 3 35 0 

KLO 
5 8  
0 2  
3 4  
5 0  
1 3  
3 6  
2 7  

17 8 
144 3 
24 4 

1 5  
38 8 
26 0 
17 8 
1 3  

3 3  
0 7  

~ 
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Table IV. 

Crop and 
Unif 

Corn, bu. 
Wheat, bu. 
Rye, bu. 
Barley, bu. 
Oats, bu. 
Soybeans, bu 
Potatoes, bu. 
Hay, tons 

Production Potential of Major Fertilizer Using Crops 
In North Central Region. 

Yield in 7950  

Per Region, 
Acre 7 0 0 0  Units 

44 2.438.694 
14 598.954 
14 6.998 
19 85.355 
35 996.095 
24 188.792 

144 100.954 
2 42.842 

Average Tofal for 

Pofenfial Yield Wifh Increase 

Average Total For Wifh Full 
Full Ferfilirafion Obtainable 

Per Region, Ferfilirafion, 
Acre 1000 Unifs 7 0 0 0  Unifs 

65 3.586.314 1.14'.620 
29 1.247.820 648,866 
30 14,889 7.891 
37 167.363 82.008 
58 1.660.158 664.063 
34 265,904 77.112 

335 234 ~ 777 133.823 
4 3  93.135 50.293 

north central region are very conserva- 
tive and reflect generally on the increase 
that could be expected from the increased 
application of fertilizer. Continued 
heavy fertilization Fvith resultant in- 
creases in active soil organic matter lsould 
improve soil tilth and aeration and, thus. 
contribute to yield still greater increases. 
This could be increased further through 
improvements in farm machinery. seed 
distribution, fertilizer placement, tillage. 
insect and disease control, and plant 
variety improvement. The possibility of 
doubling. rather than increasing by 50%;. 
the corn yield does nor seem impossible. 

Fertilizer requirements for maximum 
yields are very large \vhen the practices 
are first initiated. In  Wisconsin, for 

example, tests indicate that an increase 
from about 400.000 tons to betlveen 2 and 
2.5 million tons of fertilizer annually 
Ivould be needed. Later applications 
need not be so great. Experience on 
the east coast indicates that build-up of 
plant nutrients occursfollojving afew years 
of heavy fertilization. Recent \t,Ysconsin 
experiments indicate that high crop 
yields obtained Lvith following initial 
heavy applications of phosphate and 
potash can be maintained with subse- 
quent smaller amounts. 

Under pressure for all-out food pro- 
duction, present yirlds in the north 
central area could be approximately 
doubled Lvith adequate fertilization and 
other improved practices. 

Northeast - Largest Potential Is  in Forage Crops 

MACK DRAKE, 
University of Massachusetts 

HE LARGEST POTENTIAL EXPANSION T of fertilizer use in the northeastern 
states is on forage crops. The report 
of the Fertilizer 1Vork Group indicates 
that throughout the Northeast tremen- 
dous increases are possible in the produc- 
tion of forage by the adequate fertiliza- 
tion of improved legume-grass mixtures, 

The average annual use of nitrogen on 
permanent grass in the twelve north- 
eastern states is only three pounds per 
acre on 12 million acres. O n  tivo thirds 
of that land, an increase to 40 pounds 
per acre of nitrogen applied, providing 
adequate phosphorus and potash were 
used. could increase the grass yield 5Oyc. 
This means that by using an additional 
11O:OOO tons of nitrogen, or doubling 
the nitrogen consumption of the North- 
east, production could be increased to 
the equivalent of an additional 4 million 
acres on the current basis. Small grains 
also could profit greatly by additional 
nitrogen. 

The current use of potash on 10 million 
acres of improved legumes and grass in 
the Northeast is only four pounds KzO 
per acre. By increasing these applica- 
tions to 80 pounds-which is still below 
the minimum which should be added to 

some soils groiring high yielding le- 
gumes-this yield increase could also be 
equivalent to the production of an addi- 
tional 4 million acres. The 380,000 
tons K20 required as potash would 
nearly triple present consumption. 

Current average phosphorus applica- 
tions are: 

Corn 8r small grains.30-40 Ib. PzOj 'acre 
Vegetables.. . . . . . . ,105 Ib. 
Potatoes., . . . , . , . . ,157  Ib. 
Improved legume- 

grass mixtures. . , . .13  Ib. 
Permanent pasture, . . 5  Ib. 

': 

Experimental results show that increas- 
ing the annual phosphorus application 
from 13 to 40 pounds P?Oj on improved 
legume-grass mixtures would produce a 
5Oyc increase in hay and pasture on 
more than 10 million acres. This change 
nould require an additional 165.000 
tons P?Oj or an increase of 54'57 over the 
1949 use. 

In contrast to the above, the addition 
of phosphorus and potash to vegetables 
and potatoes is now a t  a level so high 
that as shown in Table I, reductions 
could be made without serious reductions 
in yield. Roughly 9000 tons PzOj 
could be diverted by 10% reduction and 
22.000 tons P 2 0 j  by a 257, reduction in 
current use of phosphorus on potatoes 
and vegetables. 

Table 1. Effects of Changing Cur- 
rent Applications of Phosphorus 

to Potatoes and Vegetables 
Yield Yield 

Chonge Potatoes Vegefables 
in (Current use (Current use 

Current - 1 5 7  Ib. - 7 0 5  Ib. 
Use PpOj,/Acre) P?O:/Acre) 

Increased effectiveness of applied 
phosphorus can be brought about by 
proper use of manure, sod-forming crops. 
and crop residues, as the decomposition 
of these materials by microorganisms 
produces organic compounds which in- 
activate iron and aluminum in the soil. 

Phosphorus fixation can also be re- 
duced mechanically by application of the 
fertilizer in bands near the seed and by 
special pelleting. 

The highly inefficient and wasteful use 
of phosphorus resulting from the side- 
dressing of crops with complete fertilizer 
should be outlawed. 

Fundamental studies of the mechanism 
of cation uptake by plant roots should aid 
understanding of the differences in 
cation requirement and cation uptake by 
plant species. 

Table I I .  Average Use of N, P20j ,  and KpO for the Major Fertilizer 
Using Crops in the Northeastern Region 

Crops 
Pounds per Acre 

Acres N PZOj KpO 

Corn grain 3,194,000 14 34 26 
Corn Silage 114,000 10 28 14 

5 42 22 
7 26 10 

Wheat 1 880 000 
312 .000 

6 30 14 
- 22 16 

Oats 2.082 000 

Tobacco 119,000 7' 79 130 
Potatoes 472,000 82 157 196 
Vegetables 1 ~ 01 1 ,000 58 105 83 
Fruits 640.000 2 10 9 
Legume Grass 10.295,OOO 1 13 4 
Perm. Grass 11,875.000 1 5 2 
.4verage All Crops 32.569.000 8 20 13 

Barley 344,000 9 40 1' 
Rye 

Soybeans 202,000 
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