
FERTILIZER CONTROL in 1921
W. L. LATSHAW 

- -  
TABLE OF CONTENTS 

PAGE 
EXPLANATORY STATEMENTS 

PAGE 
1 Prices of Commercial Fertilizers                  8 

ANALYSES OF INSPECTION SAMPLES  3 Comparison of dealer prices, 1921                 8 
Table I -Results of analyzes, 1921                   4 Brands of Fertilizers Registered in 

Sale of Fertilizers in Kansas                                7 Kansas    11 
Classes of fertilizers        7 Kansas Dealers in Fertilizers, 1921                    14 
Formulas of fertilizers sold 7 Financial Statement, July 1, 1920, to 
Distribution of sales 8 . June 30,1921 17 

--- 
EXPLANATORY STATEMENTS 

In compliance with the Kansas fertilizer law, samples of the 
different  brands of fertilizer  sold in the state are each year collected 
and analyzed. The analytical report on the samples collected dur- 
ing the year 1921 is presented in Table I.

During the year 27 towns were vlslted, 31 dealers called upon,
and 66 samples, representing  37 brands, collected. 

The figures in Table I are given in terms of elements, not com- 
pounds. This is in accordance with the Kansas fertilizer  law. The 
figures for compounds are larger than the corresponding figures for
elements Thus 12 percent of phosphoric acid is equivalent to 
6.24 percent of phosphorus, 2 percent of potash is equivalent to 
1.66 percent potassium, 2 percent of ammonia is equivalent to 1.66 
percent of nitrogen. The relation between the elements and the 
compounds can be seen from the following rules for converting any 
one form into terms of its corresponding form.

Percent nitrogen X 122  = percent ammonia 
Percent ammonia X 082 = percent nitrogen
Percent phosphorus X 229 = percent phosphoric acid
Percent phosphoric acid X 0487 = percent phosphorus
Percent potasslumX12 = percent potash 
Percent potash X 083 = percent potassium
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The value of a fertilizer 18 not influenced by the method used in
stating results.  The value of a fertilizer depends on (1) the amount 
and kind of plant food elements present, (2) the form of combina- 
tion or availability of these elements, and (3) the physical texture
or ease with which the fertilizer may be handled and applied to the 
soil. The value of a fertilizer does not depend on a brand name. 
Different brands having the same formula are equally valuable if
the chemical combination of the elements and the physical condi- 
tion are the same. The elements of value in commercial fertilizers
are (1) nitrogen (2) phosphorus, and (3) potassium. 

Nitrogen-The Kansas fertilizer law requires the manufacturers 
to register and guarantee total nitrogen only. If the inspection 
report shows that the total nitrogen present is equal to the guaranty, 
the manufacturer has compiled with the letter of the law, provided 
that some of this nitrogen does not come from horns, hoofs, hair 
leather scrap, or similarly inert material. Some of this inert ma-
terial may be treated with compressed steam or sulphuric acid so 
as to completely change the character of the original material and 
make the nitrogen available for plant use.

Nitrogen which comes from material soluble in water is available 
immediately for plant use. Such nitrogen usually comes from such 
mineral salts as sodium nitrate and ammonium sulphate. Nitrogen 
which comes from slaughterhouse products is quickly made avail- 
able for plant use by the conditions existing in the soil. Most of
the nitrogen found in fertilizers sold in Kansas comes from these 
two sources.

It is a simple matter to determine the amount of water-soluble 
nitrogen present in a fertilizer. To distinguish between the avail- 
able water-insoluble and the unavailable water-insoluble  is not so
simple. Not all nitrogen from slaughterhouse products or from 
by-products of seeds is equally available. There is a difference 
between the availability of nitrogen in steamed bone and in dried 
blood Some of the nitrogen from steamed bone is as available as 
the nitrogen from dried blood and some is not. There are chemical 
methods for distinguishing between these forms. While these chemi- 
cal methods have not recieved the same degree of endorsement by 
fertilizer chemists as the method for totals of the elements, the 
results obtained  do have a value. 

Phosphorus-Phosphorus is given under three headings in Table 
I  Phosphorus in phosphates (1) Available or reverted, (2) in-
soluble, and (3) total. Most companies do not make a separate 
guaranty for the water-soluble and available or reverted, but in-
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clude both under the latter heading as presented in Table I.  This 
is just as satisfactory, as the two forms have practically the same 
agricultural value. In the ordinary mixed fertilizer the amount of
phosphorus found in insoluble phosphate is small. This is because 
ordinarily acid phosphate is the source of phosphorus. This in-
soluble form of acid phosphate has a low value, both commercially 
and agriculturally, m comparison with the available. The insoluble 
has the same value as the phosphorus from rock phosphate. In
bone goods the conditions are different. From one-third to two- 
thirds of the phosphorus from bone is in the insoluble form. But 
thls becomes available for plant use much more quickly than the
insoluble from the acid phosphate. It is usually best to consider 
only total phosphorus in bone goods.

It is undesirable to mix bone goods with acid phosphate. Bone
goods have an established value, known and understood by farm- 
ers. So has acid phosphate. When acid phosphate is mixed with 
bone goods there is no satisfactory way to distinguish between the 
insoluble from bone and the insoluble from acid phosphate, and the
analytical report on such fertilizers shows them to a disadvantage 
in comparison with fertilizers whose phosphorus comes wholly from 
acid phosphate 

Potassium.-The only form of potassium recognized by the state 
law is that soluble in water. The original source of potassium makes
no difference provided the carrier of the compound containing po-
tassium does not contain any deletenous substances. The source 
of most potassium found in fertilizers is potassium sulphate and 
potassium chloride, sometimes called muriate of potash.

ANALYSES OF INSPECTION SAMPLES 

In the results of the analyses of inspection samples of fertilizers 
given in Table I, those which fall below the guaranteed analysis 
more than one-fifteenth are given in bold-face type. These are 
deficient according to the state law. The results may be summarized 
as follows: 

Total 
Analyses  Deficient Deficient 

Number Percent

Total nitrogen
Phosphorus in available form

Water-soluble potassium 

37 
30 

4 10.8 

48 0                 0.0 
17 2 11.8

3 10.0 

The results of this summary are nearly the same as those of 1920 
An examinatron of Table I will show that many more samples were 
more than one-fifteenth above the guaranty than were more than 
one-fifteenth below the guaranty. 

Total phosphorus
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mixed goods contains all three or at least two of the elements of
plant food, bone meal contains nitrogen  (N)  and  phosphorus (P),
and acid phosphate contains phosphorus only. Most brands of acid 
phosphate have the formula 0-16-0 though brands havlng the for- 
mulas 0-18-0 and 0-20-0 areregistered.  An acid phosphate having 
the formula 0-18-0 carries 12½ percent more plant food, and one 
havlng the formula 0-20-0 carries 25 percent more plant food than 
one havlng the formula 0-16-0.  This should be considered when 
comparing prices.

There is a difference in availability of phosphorus in bone meal 
and in acid phosphate. In the latter only that immediately avail- 
able is figured in the guaranty and in fixing prices. The phosphorus 
in bone meal is somewhat more slowly available than phosphorus in
acid phosphate, but most of it becomes available during the first 
season and the rest will be available for following crops. This 
should also be considered in comparing prices. Mixed goods con- 
taining nitrogen and phosphorus only furnishes the same elements as
bone meal. Such fertilizers are often made up of mixtures of bone 
meal and acid phosphate. 
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The figures in the column headed “Formula” in Table II show 
percents of ammonia phosphoric acid, and potash.  These percents
are equivalent to units and a unit is equal to 20 pounds per ton
Thus a fertilizer having the formula 1-12-1 contains 1 percent, or
1 unit, ammonia 12 percent, or 12 units, phosphoric acid, and 1 
percent, or 1 unit, potash. Rules converting these percents into 
equivalent percents of nitrogen phosphorus, and potassium are 
given on page 2. Thus a fertilizer with the formula 1-12-1 contains 
in one ton, 20 pounds of ammonia, 240 pounds of phosphoric acid,
and 20 pounds of potash, or 16 .4 pounds of nitrogen 104.88 pounds 
of phosphorus, and 16.6 pounds of potassium. The units of plant 
food per ton of the different fertilizers have been calculated and are
given in Table II.
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Prices were obtained from all the fertilizers inspected, but in
Table II only the minimum, maximum, and average prices are given 
for the different brands represented by the given formulas. The 
“average” is the average of the prices obtained from all the differ- 
ent dealers, not the mean between the maximum and maximum. 
The prices show more than usual variation. For that reason it is
very difficult to judge the worth of the figures giving averages. 

The cheapest element in the fertilizers in 1921 was phosphorus 
and this element is needed most. When Kansas farmers buy more 
phosphorus in their fertilizers the profits in their use will be greater.
Fertilizers have been used with the most profit on wheat and alfalfa 
and phosphorus is the most important element. The percent of 
phosphorus in wheat grain is 0.6 and in alfalfa hay, 0.175, or there 
are 0.3 of a pound of phosphorus in each bushel of wheat and 3.6
pounds in each ton of alfalfa hay. One ton of acid phosphate 
(0-16-0) would then supply all the phosphorus which goes into 466 
bushels of wheat or 40 tons of alfalfa hay. 

BRANDS OF FERTILIZERS REGISTERED IN KANSAS 
The Kansas fertilizer law requires the publication of the list of 

fertilizers registered and their guaranteed composition. Table III
gives this list for the year 1921.1  A list of Kansas dealers in ferti- 
lizers in 1921 and a financial statement covering the period July 1, 
1920, to June 30, 1921, are included also in the following pages. 
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