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Inspection of Commercial Fertilizers

This bulletin is a report of the results obtained in the

inspection of commercial fertilizers for the year 1923,

carried out by the State Department of Agriculture under

the direction of the Honorable Andrew L. Felker, Commis-
sioner of Agriculture. The State Inspector, Mr. Eugene
D. Sanborn, visited practically every section of the state

and collected samples of 101 brands.

In 1922 out of a total of 97 brands analyzed 23 or ap-

proximately 24 per cent, were low analysis containing less

than a total of 14 pounds of plant food per 100 pounds. This

year in 1923 there is a slight improvement, only 20 brands

out of a total of 101 or approximately 20 per cent, are low

analysis fertilizers.

There were fewer deficiencies in guaranteed analyses

this year than during the preceding two years. There is

still room for marked improvement. These deficiencies in-

dicate the importance of studying this bulletin and buying
from those companies whose fertilizers meet the guarantee.

The prices during the past year were very similar to

those of 1922. The average prices of some of the brands

were cheaper while those of others were slightly higher.

An examination of Table 1 shows the importance of select-

ing your fertilizer according to the cost per pound of plant

food rather than according to the cost per ton. The lowest

price per ton fertilizer may be the highest price per pound
of plant food. In the 1-8-2 fertilizer the cost of nitrogen

per pound was twice as great as in the 4-8-4 brands. Ask

for high ayiahjsis fertilizer. It ivill pay. Do you consider

the actual plant food value of the fertilizer when you buy?

The object of the folloiving discussion is to aid you in pur-

chasing fertilizers. Use it when you buy fertilizer! The

following discussion of the meaning of the analysis and the

methods of calculating relative values are given to aid you

in purchasing fertilizer. If you need further help write to

the Department of Agricultural Chemistry, The University
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of New Hampshire Agricultural Experiment Station, Dur-
ham, N. H.

MEANING OF THE CHEMICAL ANALYSIS

Three of the ten elements essential for plant growth
are most likely to be lacking in sufficient available quantity
for best crop growth in our usual soils. These are nitro-

gen, phosphorus and potassium. Sometimes calcium, mag-
nesium and sulphur may be deficient, but because these de-

ficiencies have apparently not been marked and widespread,
our fertilizer practices have dealt largely with the applica-
tion of nitrogen, phosphorus and potassium. The value of

commercial fertilizers depends, therefore, upon their avail-

able content of these three elements. For this reason man-
ufacturers are required to state upon their label the guar-
anteed content of these three materials.

Nitrogeti. Pure nitrogen is a colorless, odorless, taste-

less gas which makes up about four-fifths of the air sur-

rounding us. In this form, however, it is not available to

plants with the exception of a few, such as legumes, which

are able to get nitrogen from the air by means of the bac-

teria v/hich exist on their roots. In order to be available

for moct plants nitrogen must be in the form of a com-

pound known as a nitrate.

In commercial fertilizers the nitrogen occurs in three

different forms as follows: (1) nitrate, (2) ammonia and

(8) organic nitrogen. The nitrate nitrogen is readily sol-

uble in water and immediately available to the plant. The
ammonia nitrogen and organic nitrogen must be converted

into the nitrate form before they are available to the plant.

The ammonia nitrogen becomes available quite rapidly dur-

ing the growing season and so can be considered as an avail-

able form. Some types of organic nitrogen such as are con-

tained in dried blood, cottonseed meal, tankage, etc., are

also rapidly converted into nitrate nitrogen in the soil and

made available to the plant. Other types of organic nitro-

gen like those contained in hoof, hair and leather waste.
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however, are only very slowly converted into nitrate nitro-

gen and are not readily available.

Phosphorus occurs in the various fertilizer materials

principally as phosphoric acid in combination with calcium

(lime) . In order to be available to plants these compounds
of lime and phosphorus must be soluble or be made soluble.

The amount of lime combined with the phosphoric acid de-

termines the solubility; the material containing the small-

est amount of lime is the most soluble. That part of the

phosphoric acid which is readily soluble in water is imme-

diately available to the plant during the growing season.

This is known as "water soluble" phosphoric acid. A part
of the phosphoric acid which is insoluble in water is sol-

uble in a certain strength of ammonium citrate solution.

This is known as "citrate soluble" or "reverted" phosphoric
acid. This is also available to the plant. In the analysis

the "available" phosphoric acid includes the "water soluble"

and the "citrate soluble." The insoluble may be obtained

by subtracting the available from the total in the table of

analyses. The "insoluble" phosphoric acid becomes avail-

able to the plant only very slowly.

Potassium occurs in commercial fertilizers usually in

the form of chloride (muriate) or sulphate. Only the

water soluble potassium is readily available to plants. The

analysis, therefore, expresses the percentage of "water sol-

uble" potash (KoO).

Statement of the Analysis. There are numerous ways
of expressing the amounts of nitrogen, phosphoric acid and

potash contained in a fertilizer. The purchaser should not

be rnisled by these statements.. For instance, if a fertilizer

contains 3 per cent, of nitrogen, it may be expressed as

nitrogen 3 per cent., as nitrogen equivalent to 3.65 per cent,

ammonia or as nitrogen equivalent to 14.1 per cent, of

ammonium sulphate. The per cent, of nitrogen is the thing

which is important and is the figure which should be used

in calculating the value of a fertilizer. The following

shows how to calculate the per cent, of nitrogen from the
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per cent, of ammonium and vice versa. The nitrogen per
cent, multiplied by 1.21584 gives the per cent, of ammonia.
The per cent, of ammonia multiplied by 0.82247 gives the

per cent, of nitrogen. Do not be misled by thinking that

a tag stating 3.29 per cent, of nitrogen and nitrogen equiv-
alent to 4 per cent, of ammonia means that the fertilizer

contains the sum of these two. It does not. It means that

the fertilizer contains 3.29 per cent, of nitrogen only.

For convenience, phosphorus is expressed as per cent,

of "phosphoric acid" or (PoO-,), phosphorus pentoxide. The

tag usually gives the total per cent, of "phosphoric acid,"

the "water soluble," "citrate soluble" and "insoluble." For

the purpose of figuring out the value of these we can take

the sum of the "water soluble" and the "citrate soluble" and

call it available phosphoric acid. The per cent, of avail-

able phosphoric acid is the figure to use in determining the

value of the fertilizer. Potassium is expressed as per cent,

of available K._.0 or potash. This is water soluble and avail-

able to the plant.

METHOD OF CALCULATING THE RELATIVE COM-

MERCIAL VALUE

Because of the variations in prices during the season

and the diflferences in freight costs, etc., it is difficult to cal-

culate accurately the values of the different brands of fer-

tilizer. The commercial value of a fertilizer is based upon
the content of available nitrogen, phosphoric acid, (P,0,,)

and potash (K,0). If we know the guaranteed analysis

and assign approximate commercial values for a pound of

each of the plant foods, we can decide the relative values of

fertilizers.

The terms "unit" of nitrogen, "unit" of phosphoric acid

and "unit" or potash are sometimes used to express the

amounts instead of the per cent. The term "unit" means

20 pounds per ton, 2,000 pounds, or 1 per cent. One unit

means 1 per cent, of a ton or 20 pounds. A fertilizer hav-
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ing 4 per cent, of nitrogen has four units of nitrogen or 80

pounds per ton.

Prices of Plmit Foods. It is impossible to give ac-

curate figures for the cost of the different plant foods be-

cause the cost of mixing, bagging, freight and the manu-

facturers' and dealers' profits vary with the quantity pur-

chased, distance shipped and number of persons through

whose hands the material has passed. It is possible, how-

ever, to obtain figures which are sufficiently accurate for

use in comparing the relative values of fertilizers.

The average cost of acid phosphate containing 16 per

cent, of phosphoric acid was $32.60 per ton. One ton con-

tained 0.16 times 2,000 pounds or 320 pounds of available

phosphoric acid. The cost per pound was $32.60 divided

by 320 or approximately 0.102 and one unit of available

phosphoric acid cost 20 times 0.102 or approximately $2.04.

The average cost of muriate of potash containing 50.0

per cent, of water soluble potash was $50.00 per ton. One

ton contained 0.50 times 2,000 pounds or 1,000 pounds of

potash. The cost per pound was $50.00 divided by 1,000

or $0.05 and one unit of water soluble potash cost 20 times

0.05 or $1.00.

The average cost of nitrate of soda containing 15

per cent, nitrogen was $71.80 per ton. One ton contained

0.15 times 2,000 or 300 pounds of nitrogen; this made the

cost price per unit 20 times $0.24 or $4.80. The average

cost of tankage was $62.50 per ton and it contained an aver-

age of 5.50 per cent, of nitrogen and 4.63 per cent, available

phosphoric acid. The value of the 4.63 units of phosphoric

acid was 4.63 times $2.04 or $9.45, making the nitrogen

cost $62.50 minus $9.45 or $53.05. The cost per unit of

nitrogen was $53.05 divided by 5.50 or $9.65 and the cost

per pound of nitrogen $0,482. If we assume that our com-

plete fertilizers contain both forms of nitrogen, we can

approximate an average and use the values of $0.36 per

pound and $7.20 per unit for nitrogen of complete fertili-

zers. These figures will not give the price at which fertil-
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izers should be sold within the state, but they can be used
to determine the relative value of the different brands which
may be offered to the purchaser.

PRICES OF PLANT FOOD MATERIALS

Per unit Per pound

Nitrogen $7.20 $0.36

Phosphoric acid (P,0-,) available 2.04 0.102

Potash (K,0) water soluble 1.00 0.05

Either the unit or the pound method can be used to

calculate the commercial value of the fertilizer. If we
have a fertilizer with the following guaranteed analysis :

Nitrogen total 3.00 7o

Phosphoric acid (P2O5) available 8.00%
Potash (K2O) water soluble 2.00%

By the unit method we find:
Nitrogen 3X$7.20= $21.60
Phosphoric acid available 8X 2.04= 16.32
Potash (K^O) water soluble 2X 1.00= 2.00

Total commercial value $39.92

By this method we multiply the per cent, of each plant
food by the cost per unit and then add these figures to give
the total value.

Employing the pound method we obtain:
3X20=Number of pounds of nitrogen in a ton 60X$0.36 =$21.60
8X20=Number of pounds of phosphoric acid in a ton 160X0.102= 16.32
2X20=Namber of pounds of potash water soluble in a ton 40X0.05 = 2.00

Total commercial value $39.92

The per cent, means the number of pounds in 100

pounds. Since there are twenty hundred pounds in a ton

we multiply the per cent, by twenty to find the number of

pounds of each plant food in a ton. Then by knowing the

value of these per pound, we can figure the value of each

plant food per ton.

BUY HIGH ANALYSIS FERTILIZERS

It costs just as much to mix, bag and deliver a ton of

low analysis fertilizer as it does a ton of high analysis.

For this reason the cost of the plant food must be much
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higher in the low analysis fertilizer. The average cost of

a 1-8-2 fertilizer the past season was $38.40. The value of

the 8 units of phosphoric acid was 8 times $2.04 or $16.32.

The value of the two units of potash was 2 times $1.00 or

$2.00. The value of the available phosphoric acid and pot-

ash then was $16.32 plus $2.00 or $18.32 and the nitrogen
cost $38.40 minus $18.32 or $20.08. The average content

of nitrogen was 1.12 per cent. One ton contained 1.12

times 2,000 or 22.4 pounds of nitrogen. The cost per pound
of nitrogen was $20.08 divided by 22.4 or $0.90. The cost

per unit was 20 times ^.90 or $18.00; On the same basis

the average cost per unit of nitrogen in a 4-8-4 fertilizer

is $7.60 or less than half as much as in the 1-8-2 fertilizer.

Table No. 1 gives the cost of nitrogen in the different

brands of complete fertilizer analyzed this past year.

TABLE NO. I

Relative Cost of Nitrogen in the Various Complete Fertil-

izers
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CLASSIFICATION OF SAMPLES ANALYZED
Table No. 2 gives the number of samples collected and

analyzed in each of the respective classes.

TABLE NO. II

Complete Fertilizer 77

Acid Phosphate 5

Sheep Manure 5

Nitrate of Soda 4

Ground Bone 4

Tankage • 2

Phosphate and Potash 1

Tankage and Bone 1

Sulphate of Ammonia 1
'

Muriate of Potash 1

101

COMPLETE FERTILIZERS
Table No. 3 shows the average analysis and retail

prices for the brands of complete fertilizer analyzed. There
were 77 brands of complete fertilizer which represented a

slightly larger proportion of the total number than in 1922.

TABLE NO. Ill
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The ivide range of prices again suggests the wisdom of

selecting your fertilizers according to the cost per pound of

plant food.

ACIDULATED PHOSPHATES

Five brands of acid phosphates were analyzed which

showed from 16.00 to 17.77 per cent, available phosphoric

acid. The price ranged from $20.00 to $53.00 per ton.

This ivide rayige of prices again emphasizes the need of buy-

ing according to the cost of the plant food.

SHEEP MANURE TOO EXPENSIVE

Five brands of sheep manures were analyzed which av-

eraged 1.79 per cent, of nitrogen, 1.35 per cent, phosphoric

acid and 2.64 per cent, potash. The price ranged from

$42.00 to $62.00 per ton averaging $52.80. Figuring their

value on the basis of the cost of phosphoric acid at $2.04

per unit, potash at $1.00 per unit and nitrogen at $7.20 per

unit we lind the average value of these sheep manures to

be $18.27 per ton. Their cost ivas nearly three times their

commercial value.

DEFICIENCIES IN ANALYSIS

Twenty-one brands out of 101 analyzed or 21.0 per cent,

showed a deficiency of 0.2 per cent, or more in one or more

of the plant foods, nitrogen, phosphoric acid and potash.

In 1922, 22.6 per cent, of the samples showed deficiencies.

There is a slight improvement this year but it still indicates

a serious loss to the farmer using the brands which showed

these deficiencies.

Table No. IV shows the number of brands analyzed

from each manufacturer and the number which met and

failed to meet the guarantee. Study this table and buy from

tvvnufacturers ivho maintained their guarantee.
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ANALYSES OF BRANDS

The following table shows the detailed results of the

analyses of the different brands. In the table the names
of the manufacturers are arranged alphabetically and
under the name of each manufacturer the different brands
are arranged alphabetically.

Manufacturer a
S
ctt

O T3

I'g i)

c
Hi
u

3

tJ -3
u

§
a

^^

id

S ^ o

3 CS >

^
"

0)
a)

.s -

2-

u 1)

^ 3
£ e8

3 >

:5

American AgricuUural Chemical Co. . 21 16 21
Armour Fertilizer Works 7 5 6
Bowker Fertilizer Co 10 7 10
Joseph Breck and Sons 1

Burlington Rendering Co 3 3 3
Coe-Mortimer Co 3 1 3
Consolidated Rendering Co 5 4 5
Eastern States Farmers' Exchange ... 3 3 3
Essex Fertilizer Co 6 5 6
International Agricultural Cop 6 5 5
Lowell Fertilizer Co 11 11 11
McQuesten and Lewis 1 1

Manchester Rendering Co 5 1 2
National Fertilizer Co 1 1 1

Natural Guano Co 1 1 1

New England Fertilizer Co 5 4 5
Pacific Manure and Fertilizer Co 1

Parmenter and Polsey Fertilizer Co. . . 3 3 3
Pulverized Manure Co 1 1 1

Rogers and Hubbard Co 7 3 4
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