
PART I 
FERTILIZER CONTROL IN 1919 

C. O. SWANSON AND W. L. LATSHAW 

FERTILIZER INSPECTION, 1919 

The results of the analyses o f  inspection samples of com- 
mercial fertilizers collected during 1919 are presented in Table 
I.   In  the  spring 19 towns were visited, 25 dealers called upon, 
and 52 samples, representing 31 brands, were collected. In the 
fall 20 towns were visited, 26 dealers called upon, and 76
samples, representing 45 brands, were collected. Samples 
collected in the spring have a lower serial number than 619,
those collected in the fall have higher serial numbers, 

EXPLANATORY STATEMENTS 

The Kansas Fertilizer Law requires that the guaranteed 
composition of commercial fertilizers be stated in terms of  
the elements, nitrogen, phosphorus, and potassium. All the 
figures for composition in Table I are so stated. In fertilizer 
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literature the terms phosphoric acid and potash are found more 
frequently than the corresponding terms, phosphorus and po- 
tassium. The term ammonia is probably not used more fre- 
quently than the corresponding term nitrogen. The agricul- 
tural value of a fertilizer in no way depends upon the terms 
used. That value depends on the amounts of these elements 
present in a given amount of fertilizer and the form in which 
they occur. 

The relationship existing between the different forms of 
these fertilizing elements is shown by the following rules for 
converting any one form into terms of its corresponding form:

Percent nitrogen X 1.22 percent ammonia 
Percent phosphorus X 2.29 percent phosphoric acid 
Percent potassium X 1.2 percent potash 
Percent ammonia X 0.82 percent nitrogen 
Percent phosphoric acid X 0.437 percent phosphorus 
Percent potash x 0.83=percent potassium

Nitrogen.-In Table I figures for nitrogen represent  totals 
only. The carrier, or the compound in which the element 
nitrogen is found, has much to do with the value of the nitro- 
gen in a fertilizer. Most nitrogen carriers may be divided into 
three classes: (1) Mineral salts, (2) by-products from 
slaughter houses, and (3) by-products from seeds. Sodium 
nitrate and ammonium sulphate, together with  animal tankage 
and cottonseed meal, furnish four-fifths of the nitrogen used 
in fertilizers in the United States.¹ Nitrogen in mineral 
salts is soluble in water and available for  immediate use by 
plants. Nitrogen in tankage and cottonseed meal must un- 
dergo change before it is fit for plant use. Nitrogen in any 
substance that decays rapidly in the soil will be made available 
for plants during the growing season. Nitrogen from steamed 
bone meal is in the same class as animal tankage. Nitrogen 
from animal manure, often used as a filler in the manufacture 
of fertilizers, is o f  no more value than an equivalent amount 
of nitrogen in barnyard manure. The figures for total nitro- 
gen in Table I show that the great majority of mixed fertilizers 
contain more nitrogen than the guarantee. From this it  would 
appear that i f  dried animal manure is used as a filler, the 
nitrogen content of this manure is not figured in by the manu- 
facturer when he makes up his formula. Dried animal manure 
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makes a good filler because of its conditioning effects. A fer- 
tilizer must not only have the required chemical composition, 
but also must be of  such a physical texture that it  is an “easy 
driller.” 

There are some carriers in which the nitrogen is made 
available very slowly. Such substances are horn, hoofs, hair, 
and leather scrap. For this reason manufacturers are pro- 
hibited from putting these substances into fertilizers. Such 
substances can be treated so as to make nitrogen about as
available as in animal tankage. One method is by super- 
heated steam, another by sulphuric acid. These treatments 
so disintegrate these substances that they lose their original 
identity and also change nitrogenous compounds into forms 
in which nitrogen is available, In this way inert nitrogenous 
materials may be changed to valuable fertilizers. 

Phosphorus.-Phosphorus is found under three headings in 
Table I:  Phosphorus in phosphates, (1)  available or reverted;
(2) insoluble; and (3) total. For most of the brands analyzed 
the figures given for “available or reverted’’ phosphorus in- 
clude the soluble in water, if any such be present. Chemically, 
reverted forms of phosphorus are those which are not soluble 
in water, but soluble in neutral ammonium citrate solution. 
Agricultural experiments have shown that phosphorus in 
water-soluble phosphates and in reverted phosphates have 
practically the same value, 

Phosphorus in insoluble phosphates may not have the same 
meaning or value in fertilizers of different brands. “Insoluble” 
from rock phosphate has not the same value, agriculturally, as
“insoluble” from bone or tankage. To understand this differ- 
ence it is necessary to know a few facts about acid phosphate, 
which is the principal source of phosphorus in mixed fer- 
tilizers. 

Acid phosphate is made by mixing approximately equal 
amounts of finely ground rock phosphate and sulphuric acid. 
One ton of rock phosphate is thus made into two tons of acid 
phosphate. The action of the sulphuric acid is to change the 
phosphorus in rock phosphate from a very inert, unavailable 
form, to forms that are available. Most of the phosphorus in 
acid phosphate are in forms soluble in water. A smaller 
amount is in forms soluble in the ammonium citrate solution. 
In almost all acid phosphates sold as such in this state the 
amount of the phosphorus in these two available forms is very 
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nearly 7 percent, which is equivalent to 16 percent phosphoric 
acid. The amount of phosphorus in insoluble forms in acid 
phosphate is small;  usually i t  ranges between 0.22 to 0.44 per-
cent. 

This insoluble phosphorus has the same value agriculturally 
as phosphorus from rock phosphate, and if acid phosphate is
the source of phosphorus in the mixed fertilizer, the “in- 
soluble” is in the same form as in the rock phosphate and has 
the same value. 

‘“Insoluble” from bone, however, has a different meaning. 
Bones used for fertilizers are usually treated with compressed 
steam. This removes most of the nitrogen and practically all 
the fat. This process helps to make the phosphorus more 
available. Very little, if any, of the phosphorus in this
steamed bone is soluble in water, the larger portion is soluble 
in the citrate solution, and a portion is insoluble. This “in- 
soluble” from bone has a different value agriculturally than 
the insoluble in rock phosphate. Unfortunately we have no 
chemical method upon which agricultural chemists have been 
able to agree, which will absolutely distinguish between these 
two forms. For this reason it  would be best for all manufac- 
turers to follow the practice of selling bone goods under a
name that will show that the source of phosphorus is bone. 
Most, but not all, the bone goods sold in Kansas are sold as
bone meal and unmixed with anything else. This places bone 
goods on its merits and avoids a lot of confusion. 

Mixing rock phosphate and bone goods is undesirable. The 
state law does not forbid this, but it  is the policy of the In- 
spection Department to discourage any such mixing. 

It is also undesirable to mix bone goods and acid phosphate. 
The reason for  this should appear from what is said in these 
paragraphs. A large part of the phosphorus from bone goods 
will appear as insoluble in the analytical report, while only a 
small amount from acid phosphate is in such form. Thus in a 
mixed fertilizer containing bone goods and acid phosphate, the 
“insoluble” from bone is not given any more credit in the in- 
spection report than the “insoluble” from acid phosphate 
which in reality has the same value as phosphorus from  rock 
phosphate, while the insoluble phosphorus from bone is much 
more valuable. 

Potassium.-The only forms of potassium recognized by the 
state law are those soluble in water. The original source of 
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this potassium makes no difference provided that it does not 
contain deleterious substances. Borax is one of the most im- 
portant deleterious substances which may be present in potas- 
sium salts. When imported potassium furnished the potas- 
sium in the fertilizers, borax was no problem. But certain 
domestic supplies have considerable of this substance. Borax 
is known to be injurious to plant life and because considerable 
injury has been caused by fertilizers containing borax, the 
United States Department of Agriculture has ruled that not 
more than one-tenth of 1 percent of anhydrous borax shall 
be present in any fertilizer, unless the containers are marked 
or tagged so as to show plainly and conspicuously the percent 
of borax present. The United States Department of Agriculture 
has determined, from the best information available, that the 
limit of safety is two pounds of anhydrous borax per acre, 
when applied in the drill, and ten pounds per acre when broad- 
casted. This ruling was made not to exclude borax, because 
potassium salts from all sources, whether domestic or foreign, 
contain traces of borax. The ruling was made so that fer- 
tilizers containing borax may be used in such amounts as not 
to be injurious to crops. As very seldom as much as 2,000 
pounds of fertilizers per acre are used, it is not necessary that 
one-tenth of 1 percent be the maximum percent of borax. The 
following table shows the amount of fertilizers of different 
borax content that can be used without exceeding the limits 
of two pounds per acre drilled, and ten pounds per acre broad- 
casted. 

AMOUNT OF FERTILTZER T H A T  CAN BE USED PER ACRE 

Because of the danger from borax, the fertilizers sampled in 
Kansas during 1919 were tested for borax. Qualitative tests 
showed that in the majority of fertilizers sold, borax was pres- 
ent only in traces or less than one-tenth of 1 percent. 
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ANALYSES OF INSPECTION SAMPLES

The results of the analyses of inspection samples given in 
Table I are summarized as follows: 

The number of samples which were below the legal guaran- 
tee in nitrogen was not so large as those that were above the 
guarantee. Approximately one sample in seven was below the 
legal guarantee in available phosphorus, while in total phos- 
phorus only one sample in twenty was below. This unfavor- 
able showing in available phosphorus as compared with total 
phosphorus was probably due to the use of bone goods in mixed 
fertilizers. The worst deficiencies were in potassium. One 
sample in three was below the legal guarantee. This is worse 
than in  any previous report. Such deficiencies i f  persisted in 
will call for cancellation of the registrations and prohibition of 
the sales of the brands in question. 
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TABLE 1.-Results of Analyses of Inspection 
Samples of Fertilizers, 1919 

(Pages 8 to 13, inclusive)
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CHIEF PROVISIONS OF KANSAS FERTILIZER LAW 

Definition of a Commercial Fertilizer.-Any substance is 
considered a commercial fertilizer i f  by reason of its chemical 
composition it is sold for the purpose of increasing the crops 
produced by land. Ground rock phosphate and sulphur are 
considered fertilizers when sold for  fertilizing purposes. The 
law, however, exempts raw materials in the hands of manu- 
facturers, also salt, lime, gypsum, or the dung of domestic 
animals, when each is sold under its own name and unmixed. 

Registration.-Before any commercial fertilizer can be le- 
gally sold in Kansas it must be officially registered with the 
Director of the Agricultural Experiment Station. The cost 
o f  this registration is $25 and is permanent unless revoked for 
cause. 

Statement of Guarantee.-The manufacturers must submit 
a statement of the guaranteed composition of the fertilizer in 
the following terms:
1.  Minimum percent of phosphorus in phosphates soluble in water. 
2. Minimum percent of phosphorus in reverted phosphates, 
3.  Minimum percent of phosphorus in insoluble phosphates. 
4. Minimum percent of total phosphorus. 
5.  Minimum percent of potassium in compounds soluble in water. 
6. Maximum percent of chlorine in compounds soluble in water. 
7. Minimum percent of total nitrogen. 

The manufacturer also guarantees that the fertilizer con- 
tains no horn, hoof, hair, feather, or similarly inert nitrog- 
enous matter, the nitrogen in such substances being so inert 
as to have no value. No change may be made in the guaran- 
teed composition without a re-registration. 

Statement of Ingredients.-The manufacturer must submit 
in his application a statement of the ingredients which he pro- 
poses to  use in the manufacture of the fertilizer. The pur- 
pose of this is that those who have the fertilizer control in 
charge may know that no injurious or worthless materials are 
to be used in the manufacture of the fertilizer. 

No change may be made in the general character of the ma- 
terials used in the manufacture of a fertilizer without a re- 
registration. 
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Inspection Tax.-Inspection tax at the rate of 25 cents per 
ton, or 2½ cents per package of 200 pounds or fraction thereof, 
is collected on all fertilizers sold in Kansas. On every package 
or bag containing fertilizers there must be attached one tag 
showing that the tax has been paid. When fertilizers are sold 
in bulk, there must be one tag for each 200 pounds or fraction 
thereof. This applies to all fertilizers sold for ordinary farm 
purposes. There are, however, some fertilizers sold in very 
small packages. These are usually intended for flowers. In 
such cases a special ruling applies. Further information will 
be furnished to those interested. 

Use of Money.-The money collected from the sale of tax
tags and registrations is used first to defray the expenses of 
inspection and analysis of commercial fertilizers sold in the 
state. Any money received in excess of this need is used for 
agricultural investigations. The policy has been adopted of
using such money for work on soil projects. Thus the ferti- 
lizer trade indirectly receives the benefit of any excess col-
lected under the fertilizer law. The law requires that an 
account shall be made to the State Treasurer for all money 
collected or expended. In compliance with this provision, each 
inspection circular contains a financial statement. 

Guarantee Tags.-Every package of fertilizer shall bear a
label on which shall be given the following information: (1) 
Name and address of manufacturer. (2) Brand of fertilizer. 
(3) Number of net pounds in the package. (4) Chemical com- 
position in the terms stated under “Statement of Guarantee.” 

Some manufacturers make these statements on the reverse 
side of the tax tag.  There is no technical objection to this, 
provided the printing is plain. Sometimes, however, a rubber 
stamp is used and the letters and figures are illegible. If  the 
statement of guarantee has any value it must be legible. Some 
manufacturers print this statement on the bag. This pro-
cedure is also approved, but it is very difficult to read the figures 
on many of the bags. The best procedure seems to be to have 
a separate tag on which the guarantee is plainly printed. 

Attachment of Tags.-No entirely satisfactory method of
attaching the tags has been devised. Most tags are attached 
with hooks. This is probably the most satisfactory method 
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from the standpoint of convenience in putting them on, but 
they are easily torn off. This is especially true when the tags 
are put on the bottoms or sides of the bags. They are less 
likely to be torn off when placed on top and between the ears 
of the bag. Sometimes tags are not attached at the factory, 
but shipped separately to the agent. This is a bad practice. 
Experience has shown that very often these tags are not put 
on, but are left in a pile beside the bags. This is contrary to 
that provision of the law which says that “every package shall 
bear a tag.” 

The law contains the necessary provisions for its enforce- 
ment and provides penalties for violations. A circular giving 
the law in full will be mailed on request. 

--- 
SALE OF FERTILIZERS IN KANSAS

The amount of fertilizers sold in Kansas has increased ma- 
terially during the last three years. There are two methods 
of getting at  the amount of fertilizers sold: (1) Sales of tax 
tags, and (2) reports of sales from manufacturers. The total 
number of tons sold according to each of these methods of 
calculation is as follows:

. 

In 1917, 200 pound bags were generally used for commercial 
fertilizers. In 1919, practically all shipments were made in 
125-pound bags. The Kansas law does not mention the 125-
pound bag, but requires a tag to be placed on each package of 
200 pounds or fraction thereof. Because of the common prac- 
tice under these conditions, figures for sales based on tax tags 
are calculated on the basis of one tag for each 125 pounds sold. 

Because of these facts the calculated sales for 1917, based 
on the sales of tax tags, are probably too low. If all fertilizers 
sold that year had been packed in 200-pound bags the total 
amount sold would have been 12,900 tons. For the same year 
the calculated sales based on reports from manufacturers are 
also probably too low, as the records for that year are some- 
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FERTILIZERS 

what incomplete. In the fall of 1919 evidently a much larger 
sale was anticipated than actually took place. This is probably 
the reason for the differences in the two figures for that year. 

Most of the fertilizers sold in Kansas are used in the south- 
eastern portion. Figure 1 shows the distribution of sales for 
1919.  It must be remembered that a fertilizer bought in a 
county is not necessarily used in that county i f  the shipping 
point is near the county line. The leading counties in order 
of tons sold in each are: Cherokee, Labette, Crawford, Neosho, 
Allen. In eleven other counties the reported sales are some- 
what over 200 tons in each per year. In the rest of the east- 

ern third of the state the sales amount to less than 200 tons per 
county per year. In the central and western part of the state 
very little fertilizer is sold. 

Table II gives further details regarding the sales of com- 
mercial fertilizers in Kansas, 1917 to 1919, inclusive. Mixed 
goods means mixed fertilizers containing nitrogen, phosphorus, 
usually from acid phosphate, and generally, but not always, 
potassium. Bone goods includes all the bone meals. 

The table shows that a little more than half the fertilizers 
sold in the state are mixed goods. From 3 to 7 times as much 
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bone goods are sold as acid phosphate. However, the three 
years show a progressive increase in the amount of acid phos- 
phate used. This must of necessity be the case when the 
amount of fertilizers sold in the state is on the increase. The 
amount of bone goods available for fertilizers is a limited 
quantity, while the amount of acid phosphate available de- 
pends on the capacity of  the fertilizer plants. The largest 
trade in fertilizers occurs in the fall, the sales at  that season 
being from 2 to 5 times the amount sold in the spring. 
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PRICE OF COMMERCIAL FERTILIZER 

A ton of a commercial fertilizer is valuable to a farmer be- 
cause it contains a certain amount of plant food in forms avail- 
able for plant growth, chiefly during the season in which the 
fertilizer is applied. In the early part of 1919 a study was 
made of the prices o f  commercial fertilizers prevailing during 
the year 1918.  This study revealed the following facts which 
were published in a press bulletin. 

1. Bone meal was the most economical fertilizer for the farmer to buy. 
That is, in bone meal the farmer could obtain a larger number of pounds 
of nitrogen and phosphorus for a certain amount of money than in any 
other fertilizer. 

2. Acid phosphate was next to bone meal the most economical ferti- 
lizer to buy. This fertilizer furnishes only phosphorus. 

3. The ordinary mixed commercial fertilizer was the most expensive 
for the farmer to buy and use on his crop, and the so-called low-grade 
fertilizer was more expensive than the high-grade. A fertilizer con- 
taining 14 or more units of plant food is classed as high-grade. 

COMPARISON OF DEALERS’ PRICES, 1919

During the inspection work of 1919, prices were obtained 
direct from local dealers. These prices are given in Table III.
In publishing them i t  is thought best to omit the names of 
dealers, manufacturers, and brands, and to distinguish the dif- 
ferent fertilizers by the formulas and classes. There were 
three classes of fertilizers; namely, (1) mixed goods, (2)
bone meal, and (3) acid phosphate. Acid phosphate furnishes 
the element phosphorus only. Bone meal furnishes phosphorus 
and nitrogen. There are three groups of mixed goods depend- 
ing on what elements are furnished: (1)  Mixed goods carrying 
nitrogen, phosphorus, and potassium;   designated mixed goods, 
N. P. K.   (2) Mixed goods carrying phosphorus and potassium;
designated mixed goods, P. K. (3) Mixed goods carrying nitro- 
gen and phosphorus;  designated mixed goods, N. P.
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The figures in the column “formula” of Table III show per-
cents of ammonia, phosphoric acid, and potash, respectively. 
Thus a fertilizer having the formula, “1-12-1,” contains 1 per- 
cent ammonia, 12 percent phosphoric acid, and 1 percent 
potash. Rules for converting these percents into the equiva- 
lent percents of nitrogen, phosphorus, and potassium are given 
on page 2.

“Unit” is a term common in connection with fertilizer trade. 
A “unit” means 1 percent of the compound referred to and is 
thus equivalent to 20 pounds per ton. A fertilizer with the 
formula, “1-12-2,” contains in one ton, one unit of ammonia, 
twelve units of phosphoric acid, and one unit of potash, or 20
pounds of ammonia, 240 pounds of phosphoric acid, and 20 
pounds of potash. In terms of the elements, one unit of am- 
monia is equivalent to 16.4 pounds of nitrogen, one unit of
phosphoric acid is equivalent to 8.74 pounds of phosphorus, and 
one unit of potash is equivalent to 16.6 pounds of potassium. 
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These equivalents were used in calculating the pounds of 
plant food per ton given in Table I I I .    In  making these calcula- 
tions, the figures for the guaranteed analysis were used. In 
some cases the prices were somewhat lower in the fall than the 
prices of the same class of brands in the spring, the reduction 
falling mainly on potassium, but somewhat on nitrogen. There 
was not much change in the price of phosphorus. 

Sometimes the farmer can make more economical purchases 
o f  fertilizers by a careful selection of brands. This selection 
should be made with reference to the amount of plant food in 
the fertilizers, and the kind of plant food needed by the soil or
crop. The figures in Table III furnish material for such com-
parisons and calculations. 

Acid phosphate carries only one element, phosphorus. The 
amount of phosphorus in available form in acid  phosphate is 
so large that this alone is figured in the guarantee. Acid phos- 
phate contains 16 units of phosphoric acid, equivalent to 140
pounds of phosphorus per ton. At $28 per ton, average fall 
price, this amounts to $1.75 per unit, or 20 cents per pound of 
phosphorus. 

Nitrogen was rated at $7 per unit of ammonia in the fall, 
making the price per pound of nitrogen a little more than 42½
cents per pound. 

Potassium was rated at $3 per unit of potash in the fall. 
This is equivalent to  a little more than 18 cents per pound of 
potassium. 

The average fall price for bone meal of the formula 1¼-30-0
was $45.15 per ton. The nitrogen in this bone meal at 42½
cents per pound would be worth $8.75.  Subtracting this from 
$44.75, the lowest price of bone meal obtained from several 
dealers, the cost of the phosphorus in this bone meal is $36.
That is, 30 units of phosphoric acid cost $36, or one unit cost 
$1.20, a little less than 14 cents per pound for phosphorus.

These values, namely, (1) ammonia, $7 per unit or 42½
cents per pound of nitrogen, (2) phosphoric acid, $1.75 per 
unit or 20 cents per pound of phosphorus in acid phosphates 
and $1.20 per unit or 14 cents per pound of phosphorus in bone 
meal, and (3) potash, $3 per unit or 18 cents per pound of 
potassium, are used in Table IV in calculating the prices of 
various commercial fertilizers and comparing these with the 
average of the selling prices as quoted by dealers in the fall 
of 1919. 
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Both these fertilizers contain the same total units of plant 
food and would be classed as high-grade. In No. 2 the con- 
sumer gets 16.6 pounds more nitrogen, 16.6 pounds more potas- 
sium, but 17.4 pounds less phosphorus. At 20 cents per pound, 
this phosphorus is worth $3.48.  This means that the 16.6
pounds of nitrogen and 16.6 pounds of potassium cost the
farmer $10.05.

No. 3 has the same amount of phosphorus as No. 1, but has
16.6  pounds more nitrogen and 16.6 pounds more potash. This 
additional nitrogen and potash again, however, cost the farmer 
$10.05. 

This comparative calculation of the costs of nitrogen and 
potassium emphasizes the value of  barnyard manures. One 
ton of average barnyard manure contains 10 pounds of nitro- 
gen, 2 pounds of phosphorus, and 8 pounds of potassium. If a 
farmer needs a fertilizer higher in nitrogen and potassium and 
for that reason selects “2-12-2” instead of “1-12-1,” he pays
about $10 more per ton, according to  the above calculation. In 
reality the difference would probably be about $9 per ton, as 
the cost o f  labor and shipping for one fertilizer is about the 
same as that of another. In two tons of barnyard manure he 
would have more than this extra amount of nitrogen and potas- 
sium, and in addition a little phosphorus. Besides this he would 
have what is of still greater importance, the humus value of 
the manure. 

BRANDS OF FERTILIZERS REGISTERED IN KANSAS 

The Kansas Fertilizer Law requires the publication of a
list of the fertilizers registered and their guaranteed composi- 
tion. The list given in Table V includes all registered to De- 
cember 31, 1919.  A list of Kansas dealers in fertilizers in 1919
and a financial statement covering the period July 1, 1918, to
June 30, 1919, are included also in the following pages. 
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TABLE V.-Brands of Fertilizers Registered
in Kansas 

(Pages 26 to 31, inclusive)

(25) 
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The use of commercial fertilizer has increased rapidly in 
Kansas during the past five years. The increase in the use of 
this material has resulted from the fact that farmers in the 
eastern part of the state who have used fertilizers have met 
with success and have found that money invested in com- 
mercial fertilizer for certain crops was profitably invested. It
is reasonable to expect that there will continue t o  be a gradual 
increase in the use of commercial fertilizer in those sections 

of Kansas where fertilizers give profitable returns. Com- 
mercial fertilizers cannot be used profitably in all sections of
Kansas at the present time. Climatic conditions in different 
sections of the state vary so greatly, especially as regards rain- 
fall, that results secured from commercial fertilizers in one 
section of the state cannot be applied to other sections. In the 
eastern part of the state where the rainfall is comparatively 
heavy, plant food has been washed out of the soil to a large ex- 
tent and it is in this section that commercial fertilizers should 
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be expected to give profitable returns. Farher west, where 
the rainfall is lighter and where there has been very little leach- 
ing of plant food from the soil, i t  is not as yet necessary to use 
commercial fertilizers. 

During the past five years the Department of Agronomy of 
the Kansas Agricultural Experiment Station has conducted in 
cooperation with farmers a large number of tests with com-
mercial fertilizers on such crops as alfalfa, wheat, oats, and 
corn.  Figure 2 shows the location of these fertilizer tests on 
wheat and the results. Figure 3 shows a larger area of the 
state over which at the given places fertilizer has proved profit- 
able on alfalfa. It will be seen from a glance at these maps 

that the largest number of tests have been conducted in the 
three eastern tiers of counties and it  is in this section that 
fertilizers generally have been the most profitable. Farther 
west in the state commercial fertilizers have been used more 
commonly on alfalfa and it has been shown as a result of these 
experiments that commercial fertilizers on alfalfa will pay 
farther west. 

Results of the tests that have been conducted justify recom- 
mending the use of commercial fertilizers for wheat on many 
of  the soil types in the eastern one-fifth of Kansas and the use 
of certain kinds o f  commercial fertilizers on alfalfa in the east-
ern two-fifths of the state. It is not possible to use commercial 
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fertilizers profitably on these crops on all kinds of soil in these 
sections of Kansas. There is probably no county in Kansas 
where commercial fertilizers can be used more profitably than 
in Cherokee County, yet even in this county there are soil types 
upon which commercial fertilizers have not paid. It is, there- 
fore, necessary for a farmer living in eastern Kansas who con-
templates the use of fertilizers either to try the fertilizer on a
small area of his land in an experimental way,, or to write to 
the Agricultural Experiment Station for information as to 
whether or not commercial fertilizers are likely to prove profit- 
able upon his farm. 

FERTILIZERS FOR WHEAT 

Commercial fertilizers are used on wheat more commonly 
in Kansas than on all other crops combined because wheat is 
grown chiefly as a cash crop and an increase of a few bushels 
per acre is sufficient to return a profit on the fertilizer. How- 
ever, the section of the state over which fertilizers may be 
used profitably on wheat is comparatively small and is limited 
almost entirely to the eastern three tiers of counties. Even in 
this area the better limestone, glacial, and bottom land soils 
will not give a profitable return from the use o f  fertilizers on
this crop. It is on the sandstone, shale, and poorer limestone 
and glacial soils, that large increases may be expected.

The effect of fertilizers on wheat yields is well shown by 
Table VI which gives the results of tests conducted in Chero- 
kee County. 
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The results secured in this test indicate that phosphorus is
the element of plant food that is deficient in this soil. Potas- 
sium and nitrogen increased the yield to some extent most 
seasons, but the increase was only about sufficient to  pay for 
the cost of the fertilizer. When the seedbed for wheat has 
been well prepared, a fertilizer supplying only phosphorus will 
be most profitable in the majority of cases. Under such con- 
ditions acid phosphate or bone meal may be used to advantage. 
If the seedbed has been prepared late in the season and the soil 
is in poor condition, the fertilizer should contain some nitrogen 
as well as phosphorus. A 2-12-0 combination or bone meal will 
be most profitable on fields of  this nature. There are but few 
areas in the state where potassium may be used with profit in 
the production of wheat. 

AMOUNT OF FERTILIZER TO APPLY ON WHEAT LAND 

Results of experiments conducted in Cherokee County (Table 
VII) indicate that applications of fertilizer on wheat lands 
should not be extremely heavy. The rates of application var- 
ied from 60 to 180 pounds of bone meal per acre. Although the 
highest average yield and the highest net returns were secured 
from an application of 150 pounds per acre, the net increase 
over an application of 90 pounds per acre was not sufficient to 
justify the heavier application. The profit from the use of 180
pounds of bone meal was the same as from an application of 
120 pounds per acre. It is evident from these results that 
bone meal should be applied at the rate of about 100 pounds 
per acre under most conditions. Acid phosphate and 2-12-0 
fertilizer should be applied at the rate of 125 to 150 pounds per 
acre. 

IET n/a




FERTILIZERS FOR ALFALFA 

Commercial fertilizers have not been used extensively in 
Kansas in the production of alfalfa largely because the alfalfa 
growers of the eastern two-fifths of the state are not familiar 
with the value of fertilizers on this crop. Experiments have 
shown that fertilizers may be used profitably in the production 
of alfalfa on practically all soils of the eastern 46 counties of 
the state. The results secured from an experiment in Allen 
County are given in Table VIII.   It will be noted that acid phos- 
phate and limestone produced an average increase of 2,019 
pounds per acre over the use of limestone alone, and that the 
addition of potassium sulphate produced an added increase of 
only 73 pounds per acre. It is evident that phosphorus has a 
decided influence on the yield of alfalfa and that potassium 
has practically no effect, at least on this soil. In addition to 
increasing the yield o f  alfalfa, phosphorus aids very materially 
in maintaining a good stand. 

For old stands of alfalfa acid phosphate should be used at  
the rate of about 300 pounds per acre every second year. The 
application should be made in early spring just before growth 
begins. In seeding alfalfa it is desirable to use a fertilizer con- 
taining some nitrogen, except where the field has had an appli- 
cation of manure on the preceding crop. A good fertilizer to 
use at seeding time is a 2-12-0 mixture. It should be applied at
the rate of 150 pounds per acre either at the time of seeding 
or just before. 

IET n/a



