
Analyses of Inspection Samples of Fertilizers, 1915-1916. 
J. T. WILLARD AND R. C. WILEY. 

THIS circular includes a statement of the results of analyses 
of inspection samples of fertilizers not previously reported, 
with some comment thereon, financial report bringing the ex- 
hibit up to June 30, 1916, and a reprint of the Kansas fertilizer 
law. 

The accompanying table shows the results of analyses of in- 
spection samples of fertilizers. Results found which are more 
than one-fifteenth below the guaranty are printed in bold- 
faced type. Examination of these results shows that manu- 
facturers, apparently, are attempting in good faith to conform 
to the provisions of the law. A departure from the guaranty 
of one-fifteenth or  less is, under the law, not regarded as evi- 
dence of fraudulent intent, but the manufacturer is liable to 
the user for damages. 

The samples Nos. 206, 207 and 208 were taken in September, 
1914. Sample No. 341 was taken in March, 1915. The results 
upon these should have been published in Inspection Circular 
No. 1, but were omitted by oversight. Samples Nos. 301 to 340 
were taken in November, 1915, and samples Nos. 342 to 374, 
from February to  April, 1916. 

IET n/a




IET n/a
Tables look better when printed.

IET n/a




IET n/a




IET n/a




IET n/a




IET n/a




IET n/a




Explanation of  Fertilizer Terms. 
The composition of a commercial fertilizer can not usually 

be stated in percentages of specific substances or  compounds. 
In a few cases this would be possible, as with Chile saltpeter, 
where the percentage of sodium nitrate present might be re- 
ported, or the percentage of pure potassium sulphate in a com- 
mercial article might be stated. But as a rule the fertilizers 
as brought upon the market are complex mixtures which it 
would be impossible t o  analyze so as to show the percentages 
of each chemical compound present. Even if it  were possible 
to ascertain the percentage of each of the compounds in a 
fertilizer, these are so numerous that it is doubtful if a state- 
ment of them alone would be the most serviceable way of giv- 
ing the results, though unquestionably the knowledge would 
be of great value. 

Plants can make use of a large number of substances con- 
taining given chemical elements, but the value of each of these 
substances depends not on the amount of the whole substance, 
but on the amount of the particular elements present in the 
substance. 

On the other hand, the value of a fertilizer is not fixed 
wholly by the amount of certain chemical elements present, as 
some compounds of these elements are much more available to 
plants than are others. Thus, feldspar might show a consid- 
erable percentage of potassium, but its value in a fertilizer 
would be very small because of the very difficult solubility of 
the feldspar. So, too, leather scraps and feathers are rich in 
nitrogen, but are of little value in a fertilizer because of their 
insolubility and the slowness with which they decompose. 

A statement of the composition of a fertilizer as prescribed 
by the Kansas law recognizes the principle set forth in the 
preceding paragraphs and shows only percentages of the ele- 
ments nitrogen, phosphorus and potassium in compounds that 
are valuable as fertilizers. In the case of phosphorus the per- 
centages are shown in three classes of useful phosphorus com- 
pounds that differ more or less in value. The total phosphorus 
considered is that in compounds that are brought into solu- 
tion by various methods of treatment with acids. This total 
may include : (a) phosphates that are soluble in water; (b) 
phosphates insoluble in water, but soluble in a solution of am- 
monium citrate, and designated as reverted phosphates; and 
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( c )  phosphates which do not dissolve either in water or am- 
monium citrate, and are designated as insoluble phosphates. 

As phosphates soluble in water or in ammonium citrate are 
much more readily utilized by crops than are the insoluble 
phosphates, the former two are often considered together and 
designated as available phosphates. Some fertilizer com- 
panies do not guarantee soluble and reverted phosphates sep- 
arately, but class them together as available, and their guaran- 
tees in such cases are listed in the table under the head of re- 
verted phosphates, as such manufacturers could conform to 
their guaranty without including any soluble phosphates. The 
analysis often shows the presence of soluble phosphates, and 
in any comparision of the actual with the guaranteed composi- 
tion the sum of the soluble and the reverted as found on analy- 
sis must be compared with the reverted guaranteed. 

The guaranty required by the Kansas law also includes a 
statement of the maximum amount of chlorine present. This 
is because certain crops are unfavorably affected by chlorides. 
The most common chloride is common salt, and its bad effects 
are well known when in quantity, but chlorides in amounts 
that do not injure ordinary crops are to be avoided with tobacco 
and potatoes, as the crop produced will probably be inferior 
in quality. 
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The Fertilizer Law. 
(Chapter 217 ,  Laws of 1 9 0 7 . )  

RELATING TO THE MANUFACTURE AND SALE OF FERTILIZERS. 

AN ACT providing for the registration, inspection and taxation of commercial fertilizers, 
providing punishments for violation of its provisions, and repealing all acts or parts 
of acts in conflict therewith. 

Be it enacted by the Legislature of the State of Kansas: 
SECTION 1. Any substance shall be deemed to be a commercial fer- 

tilizer if by reason of its chemical composition i t  is sold, offered or held 
for sale for the purpose of increasing the crops produced by land. The 

provisions of this act shall not apply to raw materials in Definitions. the hands of manufacturers, nor to  salt, lime, gypsum, or 
the dung of domestic animals, when sold as such, and each unmixed with 
anything else. Nothing in this law shall be construed a s  preventing any 
one from mixing commercial fertilizing materials for  his own use only, 
if these have been purchased under official t ag  and legal label as here- 
inafter specified. By the term “brand,” as  used in this act, i s  to be un- 
derstood (1) the name, number, trade-mark or other designation under 
which a fertilizer is sold, and (2)  the fertilizer itself sold under such 
name, number, or trade-mark. 

SEC. 2. Except as  herein provided, i t  shall be unlawful within the 
state of Kansas to  sell, offer for sale or possess for sale any commercial 
fertilizer which has not been officially registered by the director of the 

Agricultural Experiment Station of the Kansas State 
Agricultural College. The manufacturer or seller of any 

brand of commercial fertilizer, on application to the said director for 
registration of the same, shall submit a statement of its guaranteed 
composition in the following terms: (1) The minimum percentage of 

phosphorus in phosphates soluble in water; (2 )  the mini- 
Statement. mum percentage of phosphorus in reverted phosphates; 
(3) the minimum percentage of phosphorus in insoluble phosphates; ( 4 )  
the minimum percentage of total phosphorus; (5) the minimum percent- 
age of potassium in compounds soluble in water ;  (6) the maximum per- 
centage of chlorin in compounds soluble in water ;  ( 7 )  the minimum 
percentage of nitrogen in nitrates; (8) the minimum percentage of 
nitrogen in ammonium salts; (9)  the minimum percentage of total nitro- 
gen; and (10) a guaranty that  the fertilizer contains no horn, hoof, hair, 
feathers or  other similarly inert nitrogenous matter;  but any manufac- 
turer  desiring to  do so may waive the privilege of stating the percent- 
age of nitrogen in nitrates and nitrogen in ammonium salts. The manu- 
facturer or seller shall also state the sources of the constituents of the 
brand of fertilizer offered for registration, which statement and 
the information contained therein shall be recorded for reference, but 
shall not be disclosed by the said director unless the materials used are  
such as  are  liable to  lower the standard of the fertilizer or give it 
deleterious properties. If the materials used in said brand of fertilizer 

are  found satisfactory, and the guaranteed composition 
constituents, 
Sources of

 as described above is the same a s  that previously guar- 
anteed within the period through which a fertilizer law 

has been in force in the state of Kansas, the said director shall officially 

Registration. 
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register the said brand and its guaranteed composition, and the manu- 
facturer or seller of the said brand shall pay a registration fee of 
twenty-five dollars. Such registration shall be permanent, unless revoked 
fo r  cause, and no change may be made in composition guaranteed for the 
fertilizer or in the general character of the materials used in its manu- 
facture. 

SEC. 3. After official registration of any brand of commercial fer- 
tilizer, i t  shall be the duty of the manufacturer or seller securing such 
registration to notify the director aforesaid of the names and addresses 

of all dealers within the state of Kansas, who will prob- Names of 
dealers to  be ably sell such brand, so f a r  a s  shall then be known, and 
furnished. quarterly thereafter to furnish him a revised, complete 
and true list of dealers in tha t  brand. It shall be the duty of each seller 
of fertilizers within the state of Kansas, not included in the  preceding, 
to notify the director aforesaid, annually, of the brands of fertilizers 
which he sells o r  offers for sale; such notification to be sent on or about 
January  1 of each year, and at least quarterly thereafter, if additional 
brands are  offered for sale by him. If the manufacturer or seller secur- 

Penalty. 
ing registration of any brand of commercial fertilizer 
shall fail to give such quarterly information, the said 

director of the Experiment Station may revoke the registration of such 
brand. 

SEC. 4. Every package of commercial fertilizer sold, exposed or of- 
fered for sale, by sample o r  otherwise, or in the possession of any one 
within the state of Kansas, shall bear a distinctly printed label in the 
English language, which shall state: (1) The name and address of the 

manufacturer, ( 2 )  the brand of the fertilizer, (3)  the Label. number of net pounds in the package, and (4 )  the chemi- 
cal composition guaranteed by the manufacturer, in the terms set forth 
in section 2 of this ac t ;  and nothing else shall be stated on such label. 

SEC. 5. An inspection t ax  shall be collected upon all commercial fer- 
tilizers sold, offered for  sale or held for sale within the state of Kansas, 

which tax  shall be at the  ra te  of twenty-five cents Per 
tax. 
Inspection per ton, except as hereinafter provided. Every package 

of commercial fertilizer sold, exposed or offered for sale, 
by sample or otherwise, or in the possession of any one within the  state 
of Kansas, shall bear a t  least one tag certifying tha t  the tax  aforesaid 
has been paid upon two hundred pounds of the fertilizer, or a fraction 
of two hundred pounds. If any package contains more than two hun- 

dred pounds, i t  shall bear one t ag  for each two hundred 
Tags. pounds or  fraction thereof; and in case the fertilizer is  
sold in bulk, one such t ag  shall be delivered with each two hundred 
pounds or fraction thereof. All tags required under the provisions of 
this section shall be obtained from the director of the Experiment Station 
aforesaid, i n  lots of two hundred or multiples thereof, and he shall re- 
ceive from the manufacturer or seller five dollars for each two hundred 
SO furnished. Such tags shall be good until used, but  counterfeiting them 
or  using them more than once is prohibited. The director of the  Agricul- 
tural  Experiment Station shall account to the state treasurer, at the close 
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of each month, for  all fees collected under this act, and all fees turned in to 
the state treasury during the fiscal years 1908 and 1909 are  hereby appro- 
priated to be applied towards paying the  expenses of the  Agricultural 
Experiment Station for  such years. Such expenses shall be paid out on 
warrants drawn by the state auditor on itemized vouchers filed with the 
state auditor and approved by the director of the  Agricultural Experi- 
ment Station. 

SEC. 6. In  so f a r  as the revenues provided for  herein or otherwise 
may suffice, i t  shall be the duty of the chemist of the  Experiment Station 
aforesaid, personally or by deputies duly authorized in writing, to make 

Inspection 
such inspection of fertilizers sold or offered for  sale in 

and analysis. the state of Kansas as in his judgment may be deemed 
necessary to ascertain whether or not manufacturers and 

others within this state a r e  complying with all of the provisions of this 
law. Toward this end he or his authorized deputies shall procure at 
least one sample annually of each brand of fertilizer registered for sale 
in this state, and shall make or cause to be made a n  analysis of the same 
according to the methods of the Association of Official Agricultural 
Chemists, and a certified statement of the results of such analysis shall 
be final evidence in any  legal action within the state of Kansas concern- 
ing .such brand of commercial fertilizer. 

SEC. 7 .  In sampling fertilizers in lots of ten or less packages, por- 
tions shall be taken from each package; in lots of more than ten packages 

and not more than five tons, samples shall be taken from 
for  analysis. not less than ten packages and from not less than ten 

per cent of the  packages; in lots of over five tons, por- 
tions shall be taken from not less than twenty packages. In  sampling 
fertilizers in bulk, not less than ten portions shall be drawn, and these 
from various parts, so as to represent fairly the whole. The portions 
drawn shall be carefully mixed, and from the mixture two samples of 
about two pounds each reserved and placed in sealed bottles or jars, and 
accurately labeled. One of these samples shall be delivered t o  the owner 
of the fertilizer or his representative; the other taken for the use of said 
chemist of the Experiment Station. Sampling shall be during ordinary 
business hours, and the owner of the fertilizer o r  his representative may 
be present, but any refusal by such owner or his representative to permit 
sampling shall be taken as sufficient evidence of violation of the law by 
him. 

SEC. 8. Any manufacturer, seller or holder of commercial fertilizers 
who shall fail to comply with all of the provisions of this act, or who 
shall sell, offer fo r  sale or  hold for sale any  commercial fertilizer the 

Penalties for 
composition of which is not in accordance with tha t  guar- 

violation  of anteed, upon conviction shall be deemed guilty of a mis- 
law. demeanor, and fined not less than fifty dollars nor more 
than two hundred dollars and costs for  the first offense, and not less 
than one hundred dollars nor more than five hundred dollars and costs 
for  each subsequent offense; provided, t ha t  any seller shall be exempt 
from the penalty for sale of fertilizers tha t  a r e  below the  guaranteed 
standard if he has a written guaranty from the manufacturer or seller 

Sampling 
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of the fertilizer that  said fertilizer is registered and of the guaranteed 
composition, if said manufacturer or seller is a resident of the state of 

Kansas. Suit may be brought for the recovery of penal- 
Recovery of 
penalties. ties under the provisions of this act in the district court 

of the county where the offense is alleged to have been 
committed, and shall be prosecuted by the county attorney in the name 
of the state of Kansas, upon complaint of the said director of the Experi- 
ment Station or of some reputable citizen of the county. Each sale shall 
constitute a separate offense. Penalties recovered under this act shall 
be turned in t o  the school fund of the county wherein the offense was 
committed. In cases involving the composition of the fertilizer, a de- 
ficiency not greater than one-fifteenth of the guaranteed percentage of 

any ingredient shall not be taken as evidence of fraudu- 
Tolerance of

 deficiency. lent intent, but the seller of any fertilizer tha t  does not 
possess the composition guaranteed shall be liable for  

damages resulting t o  the user in consequence thereof. 
SEC. 9. The Experiment Station aforesaid shall publish at least an- 

nually a bulletin giving a list of the fertilizers registered for sale in 
Publication. 

this state, with their guaranteed composition, and such 
other information as  may be deemed valuable to the pub- 

lic concerning them and their use. This bulletin shall also contain a list 
of the manufacturers and sellers of fertilizers in this state according to  
the statements secured under the provisions of section 3. 

SEC. 10. All acts and parts of acts in conflict with this law are here- 
by repealed. 

SEC. 11. This act shall go into effect on the 30th day of September 
after its publication in the statute-book. 
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