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Commercial Fertilizers

By

J.S. Jongs and C. F. WHITAKER

The intent of the Oregon State Fertilizer Law is plain. It is to insure
users of commercial fertilizers a means of judging quality in the many
products offered them for fertilizing purposes. Manufacturing and com-
pounding of fertilizers is cssentially a chemical industry. The raw ma-
terials brought to the fertilizer trade are so many and so varied in chemical
composition that manufacturing and compounding must be done under
chemical supervisiou if products guarantced in composition are finally to
reach the market. Consumers can afford to buy none other than guaran-
teed products, for in whatever form offered the cost of plant food elements
artificially produced is an item to be reckoned with seriously when thosc
elements are used i any kind of crop production.

To prevent chaotic conditions that might otherwise easily creep into
the fertilizer trade to the detriment alike of the manufacturer and the con-
sumer, the State Fertilizer Law sets forth specifically the conditions under
which commercial fertilizers may be offered for sale in Oregon. The en-
forcing agency is the Agricultural Experiment Station through its Director
and department of Chemistry. Provision is made for the publication of
analytical data from check-up analyses on manufacturers’ guarantees on
composition, and of “such additional information as circtunstances may
advise.” Circumstances at this time warrant, in addition to the tabulation
of check-up analytical data, a bricf discussion of certain facts fegarding the
chemical nature of fertilizing materials that are fundamental to prudent
buying. This report covers the biennium ending with December, 1930.

FERTILIZER ELEMENTS ARE LIMITED IN NUMBER

Of the fifteen or sixteen chemical elements proved long ago to be
essential to the growth of all plants, an abundance of experimental evi-
dence has clearly shown that any one of four or five may becomc limiting
factors in crop growth. None is absolutely lacking in any soil; but unless
each is available in the soil solution in superabundance when nceded, crop
growth is hindered—perhaps beyond rccovery. Soil minerals and soil
organic matter, both of which hold these nutrient clements in reserve n
insoluble form, may be relatively low in amount, or for various rcasons too
sluggish in supplying the soil solution with sufficient amounts to meet
the exacting requirements of this or that crop. T.ong expcrieuce has
shown the practicability of increasing soil fertility as necessity or con-
venience may require, through additions from time to time of various
kinds of materials to supplement the soil’s original supply of plant food
elements. The fertilizer trade of the present day is the result of organized
effort on the part of manufacturers to meet producers’ requirements in
this direction.
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Fertilizers are sold for the purpose of carrying to the soil one or morc
of the following chemical elements: nitrogen (N), phosphorus (P), potas-
sium (K), and sulfur (5). The first-named clement becomes a soil con-
stituent naturally through biological activities and accumulation of plant
residues. The original source of this nitrogen is the atmosphere. Four-
fifths of our atmosphere is nitrogen. For use in commercial fertilizer form,
its combination with some other elements to form solid compounds is
cssential. One such compound, sodium nitrate, occurs naturally in vast
accumulations in the high plateau rcgion of South America, and for many
decades was practically the sole source of inorganic nitrogen for fertilizing
and manufacturing purposes the world over. Atmospheric nitrogen, how-
ever, is now being “fixed” by various industrial processes. Consequently
this inexhaustible sourcc of nitrogen is at prcsent much more heavily
drawn upon for use in agriculture and other industrics than it could possi-
bly be through the activities of biological agencies alone. The story of
“nitrogen fixation” for use in industry is intensely interesting and must be
read by those who would be up-to-date in fertilizer literature.

Phosphorus, potassiuni, and sulfur are native to all soils in the sense
that each is a componcnt of one or more soil-forming minerals. Like nitro-
gen, however, each accumulates to some cxtent in surface soils in organic
combinations, as crop or plant residues accumulate. The concentration of
phosphorus, potassium, and sulfur-carrying minerals, and of sulfur in ele-
mental form in various parts of the earth in workable deposits of greater
or less magnitude, creates a supply on which fertilizer manufacturers
throughout the civilized world draw for the raw materials which enter
into their finished products.

SOURCES OF RAW MATERIALS OF THE
FERTILIZER TRADE

The problem of the consunier is at best a difficult one. Assuming
that he has decided what particular element or combination of elements he
is-going to fertilize with, he has still to detcrmine what combinations of
quickly acting compounds with more slowly acting ones will be most
economical and otherwise most satisfactory in meeting his particular
objcctive. Fortunately there is a wealth of accumulated information that
makes this problem of the present-day consumer simpler by far than it
was in times not so long past. That information is obtainable in bulletin
form from State and Federal experiment station organizations, from care-
fully edited books, and from perfectly reliable trade journals. Users of
commercial fertilizers have much to gain by keeping in touch with these
sources of information, all of which are based upon actual experimentation.
Discussion here must of necessity be lintited-to sources and characteristic
properties of materials and compounds that carry into the fertilizer trade
one or more of the four fertilizing elements enumerated in the preceding
section.

NITROGEN CARRIERS

Nitrogen is readily obtainable from dealers in either organic or in-
organic form. Familiar cxamples of the first are the blood meals and the
tankages. In these materials nitrogen is largely in the form of animal
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protein, and thercfore for the most part insoluble in water. Protein, soluble
or insoluble, requires the action of specific soil bacteria, favorable moisture
and temperature conditions, and appreciable time to nndergo the trans-
formations that resnlt in the formation of corresponding amonnts of the
water-soluble ammonia (NH;) and nitrate (NOs) nitrogen, in which form
nitrogen must be to become uszble by growing plants. Blood meals and
tankages, then, are by-products of the packing-honses and fish canneries,
suitably processed by the manufacturers to supply to the trade a source of
more or less slowly available ntrogen. Naturally materials of this kind
will be selected by the consumer for the benefit of such crops as may be
given the stimulating effects of nitrogen throughout their growing scason.
Urea and bone-meals are also carricrs of nitrogen in organic combination.
It is not so easy to standardize organic carricrs of nitrogen. Nevertheless,
each must carry a guarantec of its nitrogen content when offered for sale
in Oregon.

In the inorganic form the purchaser has his choice of nitrogen in the
form of nitrate nitrogen (NOs), ammoniacal nitrogen (NH;) and cyanamid
nitrogen (CN:). The first not only is water soluble but is in the form that
most readily gains cntrance to plant roots. The nitrates are immediately
available for plant use. If not quickly taken np by plant roots incvitable
loss by leaching takes place if rainfull is appreciable. Ammoniacal nitrogen
and cyanamid nitrogen arc a little slower in action than nitrate nitrogen,
but more lasting than nitrate nitrogen because of the neccssary trans-
formation of each thromgh biological agencies to nitrate nitrogen for plant
use. Quite naturally, again, the consumer will be guided in his choice of
inorganic nitrogen by relative cost per nnit and the urgency of nitrogen
stimulation in the very earliest stages of plant growth. Nitrate nitrogen, as
previously noted, may be of natural occurrence, or it may result from the
fixation of atmospheric nitrogen by modern manufacturing processes.
Sodium nitrate (Chile saltpeter) is an cxample of the first, calcium nitrate
of the second. Ammonium sulfate, a carrier of nitrogen in ammonia form,
may be a product of the coking industry, or it may be a prodnct of nitrogen
fixation by one of several manufacturing processes. Calcium cyanamide or
“cyanamid” is always a product of nitrogen fixation, All nitrogen com-
pounds are guarantced on the basis of their total content of the clement
nitrogen. Nitrogen perhaps ranks first in importance in the fertilizer
industry.

Dealers in Qregon are prepared to furnish any of the above-mentioned
compounds of nitrogen and scveral others, as Calurea, leunasalpeter, and
Ammophos. These products are uniform in composition and highly stand-
ardized. There is practically no chance of error in the guarantee of the
manufacturer in the matter of their nitrogen content. Improvements in
nitrogen fixation proccsscs and large-scale mnanufacturing operations have
accomplished in the past decade a very decided decrcasc in the cost of
fertilizer nitrogen to the consumer.

THE PHOSPHORUS CARRIERS

Phosphorus, too, comes into the fertilizer trade from various sources.
If it comes as a by-product of the packing-houses and fish industries, it is
commonly thought of as becing in organic combination. Strictly speaking,
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that is not the case; phosphorus in bones, like the phosphorus in phosphate
rock, is combined with calcium, forming the well known tri-calcium phos-
phate, Cas(PO4):. For reasons not fully understood, this compound when
associated with the organic structure of bone is far more soluble in water
and neutral ammonium citrate solution than is the same compound when as
rock phosphate it occurs in vast mineralized deposits in various parts of
the earth. Availability of phosphorus from various sources to growing
crops has been rather closely correlated by agronomists with its solubility
in the reagents mentioned. For that reason bone and other slaughter-houfe
by-products are generally more readily taken by consumers for phosphorus
fertilization than even the most finely powdered rock phosphate, some-
times called floats. It should be noted, however, that never more than 50
percent of the total phosphorous content of bone-meals and tankages is
available phosphorus.

Bones from whatever source may come into the fertilizer trade in raw
condition or after processing to decrease and degelatinize them. In any
event they should be finely ground, for the availability of their phosphor-
ous content as determined by solubility in water and neutral ammonium
citrate solution in a large measure depends upon their mechanical disinte-
gration. Unfortunately now and then a bone-meal is found on the market
in this state so coarsely ground that the availability of its phosphorous
content is called sharply in question. Consumers should refuse bone-meals
not finely ground. Raw bone-beal contains more nitrogen and less phos-
phorus than does steamed bone-meal.

ROCK PHOSPHATE AS A SOURCE OF PHOSPHORUS

As a source of phosphorus for fertilizers, bone-meals and tankages are
inadequate in amount to meet the requirements of the producers. Manu-
facturers have recourse always to the mineralized form of phosphorus in
rock phosphate which occurs in vast deposits in various parts of the world.
That which reaches the Pacific Northwest is of foreign as well as domestic
origin. Qur nearest domestic sources of supply are the deposits in eastern
Idaho and western Wyoming.

If rock phosphate were pure tri-calcium phosphate its content of phos-
phorus would be 20 percent. The purity of that which reaches the fertilizer
trade ranges from 60 to-80 percent. The accompanying rock debris is value-
less from a fertilizer standpoint. Here and there in this country and else-
where direct use has been made of very finely ground rock phosphate for
fertilizing purposes. With the same expenditure of money more pounds of
phosphorus can be bought in that form than in any other, but the prac-
ticability of using raw rock phosphate is questionable because of its rela-
tive insolubility in soil solutions. For those who would experiment with it
as a source of phosphorus, the suggestion is made that soils to which it is
applied should be given also a plentiful supply of organic¢ matter of a kind
that will undergo rapid decomposition. Tri-calcium phosphate is more
soluble in soil water highly charged with carbon dioxide than it is in water
not so charged.” Experiments are being undertaken here to determine
whether rock phosphates have any appreciable degree of availability in the
sense of that term applied in the preceding section to the phosphorus of
bone-meals. In the meantime, except as they can afford to experiment,
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those for whom phosplhiorus fertilization is a necessity had best expend
their money for the morc soluble forms. Fortunately rock phosphate is
readily converted into those niore soluble forms. For that reason alone our
native deposits of rock phosphate take on an enormous economic value.

SUPERPHOSPHATE

It is relatively easy on either a laboratory or a commercial scale to
displace from tri-calcium phosphate, Cas(POu), a part of its calcium con-
tent with the hydrogen of sulfuric acid. When treated with sulfuric acid
the tri-calcium compound yields monocalciiim pliosphate, CaH.(FOu)e.
This water-soluble compound always reaches the fertilizer trade mixed
with various kinds of rock debris, and with calcium sulfate, CaS0.2 H.O,
another product of the reaction between suifuric acid and tri-calcium phos-
phate. This mixture is the superphosphate of the {ertilizer trade. Super-
phosphate carries practically all of its phospharus to the soil in available
form. In. that respect superphosphate as a phosphorus carrier is compara-
ble with sodium and calcium nitrates as nitrogen carriers. The percentage
of phospliorus in superphosphate is practically one-hialf of its percentage
in the original rock. lu converting rock phosphate to superplhiosphate,
then, there is a gain in solubility and a loss in the percentage of phos-
phorus carried by the finished product.

Finally, and this discussion of phosphorus carriers would not be coni-
plete without refercnce to it, nozc should be taken by all users of com-
mercial fertilizers that the most up-to-date method 'of converting rock
phosphate to the water-soluble monocalcium compound is accomplished
with phosplioric acid (H;P0y) instead ol sulfuric acid (F.SO4). The
result is monocalcium phosphate unmixed with calcium sulfate, and cou-
sequently a compound much richer in its percentage of phosphorus than
is superpliosphate. This product is the “treble superphiosphate” of the
fertilizer trade, so-called because if made from the same grade of rock
pliosphate it contains something like two and one-half times the perecentage
of phosphorus contained in superphosphate made by the sulfuric acid
process.

GUARANTEES ON PHOSPHORUS CARRIERS
ESPECIALLY IMPORTANT

Phosphorous-carrying compounds and mixtures containing them are
always guaranteed on the basis of their content of available phosphoric
acid (P:0s) and insoluble'phosphoric acid. “Available” nmeans that portion
which readily goes into solution in the soil water, and i1s therefore imme-
diately usable by growing plants. The “insolublc” portion is not without
value, but its availability to growing plants is somewhat on the order of the
phosphorus in mineralized rock phosphate. There are very reliable meth-
ods for determining the content of available pliosphoric acid in mixtures of
the phosphorus carriers. For it the purchascr can reasonably be asked to
pay at least as much per pound as is asked for phosphoric acid in the form
of superphosphate.

As in the purchase of nitrogen-containing compounds, so in the pur-
chase of phosphorus-containing ones, the user of commercial fertilizer will
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be on the alert in learning from his dealer not only the percentage of
phosphorus the compound may carry, but the source or sources of this
exceedingly important fertilizing element and the degree of its availability.

POTASSIUM CARRIERS

Sources of potassium in this connection can be much more quickly
disposed of. There are fewer of them than is the case for nitrogen or phos-
phorous. Potassium, too, comes into the fertilizer trade in less varied form
than either nitrogen or phosphorus. The most commonly used forms are
the muriatc of potash (KCl1) and the sulfate of potash (K,SO,). Both are
of a high degree of purity, and from their actual content of potassium
there is not much basis for a choice between them.

Users of potassium carriers will note with considerable satisfaction
that production of high-grade muriate of potash has reached such propor-
tions on the Pacific Coast as to make possible the purchase at home of
nearly 25 percent of the total amount used for fertilizing purposes in the
United States at this particular time. Extensivc experimental work is
under way in various parts of the United States to determine the feasibility
of certain processes designed to recover potassium commercially from
potassium-carrying rocks. Eventually potassium compounds from that
sourcc will augment the amount now bcing recovered from the brine of
Scarles Lake in southern California. In view of these facts it would seem
that, as noted for nitrogen, the trend of prices for potassium-carrying
compounds in the fertilizer trade should be downward. Itis entirely possi-
ble, of course, that watcr-insoluble potassium-carrying compounds might

_ be made a part of the fertilizer mixture. At present, however, the fertilizer

tradc does not recognize in fertilizer mixtures any other than water-soluble
potassium compounds. In whatcver form potassium is sold, alone or in
mixtures, its equivalent in potassium oxide (K:O) is always guaranteed.

SULFUR CARRIERS

Sulfur-carrying compounds in the fertilizer trade, like the potassium-
carrying ones, arc limited in number. Ammonium sulfate, of course, al-
though purchased primarily for its nitrogen content, carries sulfur as well.
So also does superphosphate, purchased primarily for its content of phos-
phoric acid. Neither ammonium sulfate nor superphosphate, however, will
be asked for should one wish a material for its sulfur content alone. For
sulfur, dealers have recourse to gypsum (CaS0.2 H.O) deposits, some of
which are near at hand in the western Intcrmountain region, and to de-
posits ol elemental sulfur in cur own and other countries. Gypsum, land-~
plaster, deposits with which we have become acquainted through enforce-
ment of the state law governing the sale of agricultural limes, are of a high
percentage of purity. Gypsum has other uses, but in the fertilizer trade it
is valued for its content of sulfur. The guaranteed analyses should make it
relatively easy for the purchaser to decide which particular brand of those
available on the market is the cheapest. Gypsum is guaranteed under the
State Agricultural Lime law. Elemental sulfur is obtainable in practically
pure form, but at times relatively low grade sulfur is also on the market
here, apparently as 4 by-product of some other industry. Here again the
purchaser will make use of the guarantee on the tags which must accom-
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pany every shipment of commercial fertilizer. It makes a vast deal of
diffcrence in expenditure oi money whether onc is quoted on 80 percent
sulfur or 98 percent sulfur. In thc one case he will get for the moncy
expended for oue ton of sulfur 1,600 pounds of the fertilizing clement in
question. In the other he will get 1,960 pounds. Suliur, like nitrogen, is
guaranteed on the basis of the element. Like nitrogen, too, in organic and
amimoniacal form, suliur must undergo oxidation in the soil to become
useful to growing plants, The transformation is accomplished by sulfo-
fying bacteria, with which soils in gencral seem to be well supplied.

COMPOSITION IS A GUIDE TO TIHE PURCHASER

The purchaser of fertilizers may buy of his dealer the “simples” of the
fertilizer trade or their mixtures, as best suits his own convenicnce. The
simples are compounds that are valued for the one fertilizing element cach
may carry, as-sodimmn nitrate (NaNQs) for nitrogen, superphosphate for
phosphoric acid (P-0:), potassiurn chloride for potash (K.O). As between
two simples valued for the same fertilizing element, as sodium nitrate and
ammonium sulfate, simple caleulation enables one to determine which is
the cheaper form of that element—in this case nitrogen. Suppose the
price quoted on sodium nitrate guarantecd to contain 13 perceut of nitro-
gen is $50 per ton, and the price yuoted on antmonium sullate guarantecd
to contain 20 percent of nitrogen is $54 per ton. 1t is plain that in the case
of nitratc of soda 300 pounds of nitrogen are being offercd for $50—163¢
per pound. It is equally plain that in sulfate of ammonia 400 pounds of
nitrogen are being offercd for $54—13.5¢ per pound.

Again, suppose that superphosphate guaranteed to contain 18 percent
of phosphoric acid is quoted at $20 per tou. In this case it is plain that
phosphoric acid (P.(s) is rated at 5.5¢ per pound. Finally, supposc that
salfate of potash, guaranteed for 30 percent potash (K:O) and muriate of
potash, guaranteed also for 50 percent potash, are quoted at $39 and $48
respectively per ton. Tt is clear that potash is valued at 5.9¢ and 4.8¢ per
pound, respectively.

Quotations ou simples can always be obtained by users of fertilizers
from dealers. Such quotations are basic, in that they determine the mini-
muin price, exclusive of mixing charges, for which cach fertilizing clement
can be sold in mixtures. Purchasers wlo familiarize themselves each year
with the basic prices of these fertilizing clements are in a position to use
them effectively in checking up on the reasonableness of quotations given
them on mixed goods, and as the basis upon which to judge the relative
merits of comparative prices. There arc other considerations involved, of
course, but the basic prices for nitrogen, phosphoric acid and potash in the
simples used must, in a large measure, control the price of mixed goods.
These prices, too, provide the ouly basis for settlement of differences be-
tween purchaser and seller if the goods purchased do not come up to their
guarantee in composition. An example will illustrate the application of
basic priccs on simples to the valuation of mixed fertilizers.

In the fertilizer trade 1 percent is equivalent to 1 unit, and this on the

ton basis is 20 pounds. The basic unit price of nitrogen, then, in the nitrate
of soda just mentioned is $3.33% ($50 = 15). TFor nitrogen in ammonia



12 AGrRIcULTURAL EXPERIMENT StaTION CIRCULAR 98

form the unit price is $2.70 ($54 = 20). In the same way the unit price of
phosphoric acid in superphosphate is $1.00 ($18 = 18), and that for potash
in sulfate of potash and muriate of potash is $1.18 and 96¢ respectively
($59 = 50 and $48 = 50). It is evident that in applying these figures on
mixed fertilizers one must know the percentage amount of each form of
nitrogen carrier and the perccntage amount of each form of potassium
carrier. This information can be given, of course, by the dealer or manu-
facturer.

In placing a value on the phosphoric-acid content of mixed fertilizers
an additional one for phosphoric acid in insoluble form is necessary.
Bone-meals and tankages are used freely in mixed fertilizers, but of their
total content of phosphoric acid not more than 50 percent is available. A
question arises at once with regard to the value per unit that shall be given
the insoluble fraction. That the insoluble phosphoric acid fraction from the
sources just méntioncd has some ultimate value for fertilizing purposes
cannot well be questioned, even though no direct experimental evidence is
obtainable on the time element invelved. Perhaps for this insoluble frac-
tion a rating of 30 percent of the value accorded to the available fraction is
approximately fair. At least that rating will be given here in illustrating
one method that can be used by the purchaser of mixed goods in arriving at
what might be considered a fair price for what is being offered him. Data
derived by this method of calculation are tabulated below for use:

BASIC PRICES OF PLANT FOOD ELEMENTS PER POUND AND PER UNIT

Element and form . Per pound Per unijt
Nitrogen, N, available $0.16% $3.33%
Phosphoric acld P20s, available 0.05 1.00
Phosphoric acid, PzOs, insoluble 0.015 .30
Potash, K:0, water soluble 0.059 1.18

Choosing now a mixed fertilizer guaranteed as follows:

%
Nitrogen, N, total... 6.00
Phosphoric ac1d on .. 8.00
Phosphoric ac1d PzOs msoluble _ 8.00
Potash, K20, water soluble .. 4.00

The basic prices indicated above by the pound and by the unit may be
used to calculate the equivalent price per ton:

Using the Price per Pound

6 X 20 = 120, pounds of N in one ton, 120 X $0.16% = $20.00
8 X 20 := 160, pounds of P2Os available ln one ton, 160 X 0.05 = 8.00
8 X 20 = 160 pounds of P20s insoluble in one ton, 160 X .015—= 240
4 X 20 = 80, pounds of KzO water soluble in one ton, 80 X ,059 = 4.72

Bas1c value per ton_... $35.12

Using the Price per Unit

Nitrogen, N, 6 X $3.33%3 = $20.00
Phosphoric acid, P2QOs, avaijlable 8 X $1.00 = 8.00
Phosphoric acid, P20s, insoluble 8 X $0.30 = 2.40
Potash, K20, water soluble 4 X $1.18 = 4.72

Basic value per ton.... $35.12
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LOW AND IIIGH GRADE FERTILIZERS

In contrast with carlier days of the fertilizer industry, materials which
are niow brought together for the manufacturer of mixed fertilizers are
highly standardized, and at the same time decidedly richer in the fertilizing
elements each onc carrics. Once convinced of their utility, users of fer-
tilizers are open to the suggestion that morc concentrated forms in the
long run will prove to be the cheaper because of certain savings that can
be made by the mannfacturer in the way of mixing, storage, and trans-
portation charges. The successful development of nitrogen-fixation pro-
cesses in the past decade has given other industries larger amounts of high-
percentage nitrogen compounds than they can use. A natural outlet for the
surplus is the fertilizer trade. Indeed, the original stimulus [or the develop-
ment of the nitrogen-fixation industry was the need of agriculture in that
direction.

The introdnction of galcium nitrate, cyanamid, leunasalpeter, am-
monium phosphate and urea makes possible now the use in the fertilizer
trade of nitrogen compounds ranging up to as high as 46 percent in the
element nitrogen. In much the samc way improved methods of manufac-
ture have given the fertilizer trade superphosphates much richer in their
content of phosphoric acid than were the very best of the superphusphates
produced a few years ago. The introduction of new processes of recover-
ing phosphoric acid from phosphate rock, moreover, has brought about
the manufacture of “treble-superphosphate,” a compound that contains
something like 24 times the percentage of phosphoric acid contained in
the older forms of superphosphate. Compounds of phosphorus containing
50 percent of phosphoric acid, 100 percent available, are now common-
place in the fertilizer trade. Even low-grade potash salts that once were
common in the fertilizer trade seem to be giving way to thc almost tech-
nically pure sulfate and muriate ol potash.

Adoption by fertilizcr nsers of these more concentrated products of
the fertilizer trade no doubt is hindered to some extent by the inability
of the user to distribute them upon the soil with the samme degree of uni-
formity that is possible in the case of older and iore bulky ones. For-
tunately this situation is stimulating activity on the part ol manufacturers
of farm machinery in the contrivance of improved forms of fertilizer dis-
tributing machines. Progress already made in this direction indicates that
the problems involved here may soon be settled to the entire satisfaction
of fertilizer uscrs.

It is true that in a large measurc these “high analysis” simples are
being used as simples for fertilizing pnrposes by thosc whose program of
fertilization calls for the usc of onc clement only, bnt their generous use
in mixtures also is evident and proof of the fact that users gencrally are
inclined to profit by whatever saving manufacturers can make in the way
of mixing and transportation costs on these more highly concentrated
mixtures. The trend in manufacture and usc is decidedly toward the more
highly concentrated simples and mixtures. While a few years ago a total
of 15 percent of nitrogen, phosphoric acid and potash stamped that
mixture as high grade, today a total of 20 percent or even 22 percent of
those same ingredients causes no comment.
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THE LABELING OF FERTILIZER CONTAINERS

The Oregon State Fertilizer Law makes it plain that no brand of
commercial fertilizer or material intended for manurial purposes can be
legally on the market in this state until the party responsible for it has
been granted a license and a permit by the Director of the Agricultural
Experiment Station for its sale. Each license and permit must be renewcd
~annually in January. The law also requires the plain labeling of every lot,

Brand Name
Number, Letter, or Trade Mark

Formula

Guaranteed Analysis

Nitregen (N) Total - - - - - - . -
Pliosphoric acid (P20s) available - - -
Phosphoric acid (P:0s) insoluble - - -
Phosphoric acid (P:05) Total - - - - -
Potash (K:0) soluble in water - - - -

Made from

Firmn name of Manufacturer, Importer or Dealer

and Place of Business

Net Weight

L

parcel or package of commercial fertilizer offered on the market for $5 or
more per ton. The label must inform the purchaser of the following: its
name, brand and tradecmark; name of manufacturer, importer, or dealcr;
place of manufacture, net weight, and the chemical analysis indicative of

the form and percentage claimed for each fertilizing element.
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It has been the custom to require of each applicant for a license and
permit all of this information on the licensc application forms in the detail
indicated in Section 1 of the Fertilizer Law. For the sake of greater uni-
formity than has heretofore prevailed, a form of label for use by manu-
facturers, importers, and dealers is herewith suggested (page 14). It is
concise in statement and fulfills the plain intent of Section 1, unburdened
of all of its detail. Common use by manulacturcrs and dealers of the
suggested form will undoubtedly be very keenly appreciated by purchascers.

Available phosphoric acid is the sum of water-soluble phosphoric acid
and that which is soluble in neutral arnmonium citrate solution, sometimes
spoken of as reverted phosphoric acid.

There is a growing tendency in the Northwest on the part of manu-
facturers to use in the brand name an expression that is indicative at once
of the composition guaranteed. The formula “3-8-67 is perfectly legitimate
and has much to recommend it. Such expressions arc common in the large
fertilizer-using sections of the United States. Tt is nccessary, however, to
warn manufacturers and dealers against their improper use. Users of thesce
expressions will be held strictly to the significance attached to them by the
Association of Ofiicial Agricultaral Chemists and the National Fertilizer
Association. The first figire means total nitrogen in percent; the sccond
figure means available—that is, the sum of water-soluble and reverted phos-
phoric acid in percent; the third figure mecans water-soluble potash in per-
cent. These expressions or [ortulae may be modified to the extent of
including in them a figure indicative of the percentage content of insoluble
phosphoric acid. 1{ in the examnple just cited there is 8 percent of insoluble
phosphoric acid in addition to the 8 percent of available phosphoric acid,
that expression may be changed to read 3-[8-8]-6. The first figurce, then,
means total nitrogen in percent. The first figure inside the bracket means
available phosphoric acid in percent. The second figure inside the bracket
means insoluble phosphoric acid in percent. The | figure means water-
soluble potash in percent. In no case may these formulae be used to the
exclusion of a statement of the guaranteed analysis,

CHECK-UP ANALYSES FOR THE BIENNIUM 1929-1930

In Table I are given detailed results of chemical unalyses of all brands
of fertilizers sold in Oregon during the biennium 1929-1930. The form of
statement is identical with that used in previcus reports. The different
columns show the guaranteed amounts of total nitrogen, ammonia nitro-
gen, organic nitrogen, and nitrate nitrogen; the total phosphoric acid and
the parts thereof that are available and unavailable; and the water-soluble
potash. In the same columns below the wmounts guarantced by the manu-
facturers are given the results of chemical analyses made by the Chemistry
department of the Agricultural Experiment Station on samples collected’
from different sources. As a rule, th niples were collected when ler-
tilizers werc moving most rapidly from manufacturer to consumer. Now
and then samples werc oblained previous to the heavy run of the fertilizer
scason, and sometimes {ollowing it.




TABLE I GUARANTEED AND FOUND ANALYSES OF FERTILIZERS SOLD IN OREGON 1929-1930

Guaranteed and found

Phosphoric Acid
(

or

20s5) .
Sources of materials
Name or brand Manufacturer Address ] ° o R used in mixed
g Bl = 'é u 2 fertilizers
i3
IR E L2
< 5 &
g | S8 8| & < et
Yo % % %o %
Guar. 20} 1.6 | 1.2 0.4 12.0 3. .
Found 1.6 | 1.2 04 [134 | .. 41 |Suliate O}fl ammonia.
Red Steer “B"..__..... Swift & Co. Portland. Ore. Superpnosphate.
Guar. ‘30| 2.0 | 16 0.4 14.0 4.0 tankage. sulfate of
Found 23 | 16 0.7 15.2 43 | votash.
Guar. ‘29| 2.5 1.0 1.5 10.0 7.0 ¢ .
Found 32 | 14 18 |11e | .. 7.7 Susllfl;t:r of ammonia.
Red St SC e Swift & Co. Portland. Ore. _—_ D €.
eer Guar. 30| 30 | 1.5 | 07 | 08 |106 |10.0 7.0 | tankage, muriate of
Found 27 | 1.5 | 07 | 0.5 |13.6 |132 7.3 potash.
Guar. 29| 3.3 | 2.5 08 | 7.7 | 7.0 6.0 .
Found 33 | 12 22 | 80 | oo 7.1 | Sulfate °}£ ammonia.
Red Steer “D""......... Swift & Co. Portland, Ore. - superphosphate.
Guar. ‘30| 40 | 1.4 | 1.6 | 1.0 | 7.7 | 70 6.0 | tankage muriate of
Found 35 | 15| 1.4 | 06 | 89 | 6.7 7.0 potash.
Guar. 29| 2.3 1.9 | 0.6 106 |10.0 10.0 | guiace of .
o Found 2.4 21 | 03 J11.4 | ... 10.1 “Su‘:);ghg;;‘)'}:‘a"t‘:a'
Red Steer “E” . Swift & Co. Portland. Ore. - ate.
Guar. 30| 3.0 | 1.6 | 07 | 0.7 |106 |10.0 100 | tankage muriate of
Found 28 [ 12 | 05 | 07 | 5.3 | 51 12.3 potash.
Guar. 29| 49 | 37 1.2 | 7.8 | 7.0 8.0 . .
. Found 46 | 10 36 ) 90 | i 8.5 Suslfl‘;‘:rghgsnl;}‘}l;';‘a'
Red Steer “Berry’ .. Swift & Co. Portland. Ore. § R te.
v Guar. '30| 50 | 20 ] 20 | 1.0 | 78 | 7.0 8.0 ta“ka}’f& muriate of
Found 48 | 19 | 18 | 11 | 85 | 63 9.6 notash.
Guar. 29| 2.5 09 | 0.9 0.6 11.5 |10.0 20.0 | Nitrate of soda.
Found 2.5 1.6 0.7 0.2 |13.3 | ..o 20.1 sulfate of ammonia.
Red Steer “Onion”.. Swift & Co. Portland, Ore. - = steam bone. tank-
Guar. '30| 2.5 1.5 0.2 0.8 |11.5 0.0 20.0 age. muriate of
Found 2.3 1.5 0.3 0.5 |16 5.6 22.0 potash.




LY

i Guar. 29| 9.0 3.4 3.4 2.2 | 149 9.0 5.9 4.0
Red Steer “Hop Found 6.5 58 | s 0.7 1123 | s | el 3.8 | Snliate of aminonia,
Dressing”  coeeeeees Swift & Co. Portland, Ore. - - superphosphate,
Guar. 30| 8.0 3.2 2.6 2.2 8.7 8.2 0.5 4.0 steam bone.
Found 6.3 4.0 1.9 0.4 10.7 7.1 3.6 4.4
Guar, 29| 3.3 3.2 0.1 12.0 |12.0 4.0 .
Found 41 | 39 | 02 142 | i 3.5 |Sulfate of ammonia,
VIZOLO cooereeeecaeemremacs Swift & Co. Portland, Ore. - mtratehof 5}(1)da,
Guar. ’30) 40 | 3.9 | o1 | 121 |12.0 4.0 superphory ate,
. Found 37 | 33| 02 | 02 |1490 |145 42 | sullate of potash.
- Gruar, 291 4.9 49 |17.3 {120 I
Swiit’'s No. 1 Found 4.9 4.9 130} o e | s Tankage, blood,
Tankage .. Swift and Co. Portland, Ore. S superphosphate,
Guar. 300 5.0 5.0 | 140 bone-meal.
Found 4.5 4.5 |14.8
Swift's No. § Guar. 29 | 4.1 4.1 |14.7
Swift’'s No. Found 4.4 4.4 |11.1 . .
Tankige weeeeeececene. Swift and Co. Portland, Ore. - - Fanlka‘gef', superphos-
Guar. '30| 4.0 4.0 |13.5 | 8.0 | 55 | e phaie.
HFound 3.4 3.4 11.9 3.8 9.5 | el
T 3 [ -
Gnar. 29 | 6.5 | e | e | 63 {160 | 80 | 80
Found 6.5 [N . | 8.5 20,5 | i e renim
Red Steer Fish Meal Swift and Co. Portland, Ore. _— arEe
Guar. 301 7.0 7.0 | 18.0 9.0 9.0
Found 4.5 4.5 | 22.4 5.4 |17.0
: Sulfate of ammonia,
1 ' nitrate of soda, cy-
ll G | 05 05 0.0 ;mamid,lurea, fish,
. . N : 2 r 11ar. 1.0 | s - - . Y.: . 10. bload. sheep guano,
Ruby Morcrope...... Chas. H. Lilly Co. Seattle, Wash. Found ’29 | 1.2 0.5 R B R 9.9 superphosphate,
bone flour, murnate
of potash, snlfate of
potash.
i B 1 ; Sulfate of ammonia,
\ . cvanamid, fish-meal,
. ca, hlood, super-
Guar. 2.0 1.0 100 | 9.2 & 0.8 | 20 nrea ;
Morcrop “B” ... Chas. H. Lilly Co. | Seattle, Wash. | Found '29 | 3.1 12 (116 | coee oo a1 | phosphate, bone
Found ’30} 2.3 1.0 10.9 9.9 1.0 2.1 potash. sulfate of
potash. sheep
guano.

* Available P20s is the sum of water-soluble and reverted P:0s. See Par. € of Section 1 of the Oregon State Fertilizer Law.
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Guaranteed and found

. : Pot.
Nitrogen (N) Phos1(3}1)onolc)Ac1d ash
ws (K:0) :
N, brand Sources of materials
ame or bran . ° ] ] nsed in mixed
cg | o« = R o fertilizers
ES| & | 8 |5 | =2 2
- E2 |l x| B | ~ c 5 w5
= <o | A5 | OF = = 3 e
2 e8| 88 (=8| © > 21283
) — = = ) - fhs =
% % % %o % % % %
Sulfate of ammonia,
cyanamid, fish-meal,
Guar. 3.0 1.5 | . 10.0 2 0.0 urea, blood, super-
Morcrop “M” ... Found 29| 3.3 2.2 11.4 9 ...... 08 19.0 phosphate, bone-
Found ’30| 3.2 | 1.5 | ... 107 | 9.1 16 |11.0 meal, muriate of
potash, sulfate of
potash, sheep
guano. .
Sulfate of amm(lmia,
Guar. 5.0 3.0 2.0 g 5.3 X urea, fish-meal,
Morcrop “L... Chas. H. Lilly Co. Found 29| 5.5 | 36 1.9 ?_3 ,,,,,,,, 07 32 b}lﬂod’hguamv super-
Found ’30| 53 3 || 10| 7.7 | 69 | 08 i phosphate, muriate
. 43 i 1.0 7.7 6.9 0.8 8.5 of notash, sulfate of
_ potash.
Sulfate of amm(ini:i.
(GGuar. 3.0 20 | . urea, fish-meal,
Morerop “K”. .. Chas. H. Lilly Co. Found 29| 34 | .. | 22 ]lg i(l]g 92 08 gg blood, guano, super-
Found ’30| 3.3 | 23 | ... 1.0 [103 | 955 | 08 | 7.5 | Phosphate, muriate
. of potash, sulfate of
potash.
. Urea. am}uonium sul-
Gnar. 1.5 0.5 fate, calcium nitrate,
Garden Morcrop ...... Found 29 | oo | 1 10.0 70 3.0 50 E]ood, fish-meal,
Found ’30 2.7 05 | 24 119 | 6771 357 &5~ one-meal. super-
11.9 6.7 5.2 5.2 phosphate, sulfate
of potash.
Guar. 6.0 4.5 Sulfate of ammonia,
Lawn Morcrop......... Found 29| 7.1 | 6.2 éé 1 0._ 0'5_ ;g bone-meal, super-
Found '30| 7.0 6.1 1.9 14 | o5 ] 21 phosphate, muriate
. : ofi potash.




61

. . Guar. IO pp— 1.0 |17.0 ]10.0 7.0 1.0 ic vl h
Electro Morcop...... | Chas. H. Lilly Co. Seattle, Wash. Found 26| 0.9 | 02 07 1187 | | 11 | Urea, basic phosphate,
Found "30 | o | o VT ) | ) e | e muriate of potash.
) Guar. 20 | 07 | 07 | o5 |10 100 | 06 | 20 |Nitrate of soda, sul-
Diamond “A”.........| Portland Seed Co. Portland, Ore. Found 29| 1.8 1.4 0.5 | .. 12.5 | e 2.7 fate of ammonia,
Found 30| 2.1 1.5 0.4 0.2 |11.4 59 55 |a2.3 tankage, muriate of
potash.
] Cuar. 30 11| 11| o7 | 77 | 7.0 | 07 |100 |Nitrate of soda, sul-
Diamond “B” e Portland Seed Co. Portland, Ore. Found 29 | 3.3 1.6 | 1.0 | 0.7 | 9.2 | e : 10.4 fate of ammomnia,
Found *20| 30 | 2.0 | 0.6 | 04 | 7.1 | 65 ) 9.8 tankage, muriate of
potash.
Diamond Lawn and Guar. 40 | 1s 11 | ol 77 | 70 | o7 | so | Nigate of soda, sul-
(7 [ A — Poriland Seed Co. Portland, Ore. Found ’29| 3.6 1.6 21 | 9.0 | o | eeneen 3.8 fate of ammonia,
Found '30 | 3.9 | 3.0 | e 09 | 82 | 41 | 41 | 21 tunkage, muriate ol
_— potash.
Diamond Fruit and Guar. ao |13 Las | ao | es | en | o3 | so |Mirate of soda. sul-
Berry coeeees Portland Seed Co. Portland, Ore. Found ’29| 5.3 1.8 1.6 1.9 72 Vo] 8.3 fate ol ammonia,
Found ’30| 39 | 1.8 | 1.2 | 08 | 98 | 61 | 28 | 66 tankage, muriate of
potash.

Nitrate of soda, sul-
fate of ammoniza,
muriate of potash,

Magnolia 3-10-7-._.. | Magnolia Fertilizer Seattle, Wash. Guar 30 | 1.5 | 05 ¢ 10 l100 : 80 | 20 | 70 sulfate of potash,
Ca. Found S RV R I B superphosphate,
""""""""""" cvanamid, fish-meal,
tankage, sheep
guano, blood, bone-
- meal.
Nitrate of soda, fish-
- . B ) meal, sulfate of am-
Lo . Cruar, 5.0 2.5 1.0 1.5 6.0 3.0 monia, bone-meal,
Magnolia 5-6-8...._. Magnolia Fertilizer Seaitle, Wasl. Found ’29 . 4.3 2.8 1.0 1.0 7.5 8.4 superphosphate,
Co. Found ’30 | 5.0 3.2 1.0 0.8 8.7 6.1 tankage, sheep,
i guano, cyanamid,
o ‘ muriate of potash.
Nitrate of soda, sul-
Gone 30| 60 | 20 | 20 | 20 {100 | 80 | 20 | 6o | o o
Magnolia 6-10-6...ne Magnclia Fertilizer Tas Tuar. 3 ' : - : : 8 2 . muriate of potash,
e Vugnclic, Pertilizer | Seattle, Wash. | Foung 6o | 29 | o8 | 23 |144 | 67 | 77 | 7.2 | superphosphate,
tankage, bone-mcal,
blood.

*Available PsOs is the sum of water-soluble and reverted P:05 See Par. C of Section 1 of the Oregon State Fertilzer Law.
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TABLE I (Continued). GUARANTEED AND FOUND ANALYSES OF FERTILIZERS SOLD IN OREGON 1929-1930

Guaranteed and found

Nitrogen (N) Phosnhoric)Acid
Sources of materials
Name or brand Manufacturer Address R o used in mixed
¢e| 2 E % @ fertilizers
gl ¢ o = 3
- | B2 B | & = El
S |<dq|BE|SEl 2 | 2| 3
S gF | =2l 28| B Z =
— — i = =
% % % % % % %
Lelmalsalpeier, bone-
meal, tankage,
“PEP” Brand “O”.. | Marine Products Co. Seattle, Wash. gg;;d 120 g(g) 0.5 ig f; i?g 4.0 superphosphate,
A B - : Tl TS O fish or whale meat,
muriate of potash.
Tankage, superphos-
1
“PEP” Brand “I”.. | Marine Products Co. Seattle, Wash. ggs;d 29 i g R B ig 1(1)(7) 4.0 phate, bone-meal,
. il - R . muriate of potash.
Blood, bone-meal,
leunasalpeter,
“PEP” Brand “E”.. | Marine Products Co. Seattle, Wash. g‘;ﬁ;d 29 02 ig ig 1513(2) 30 :)1%1;;%2}252},‘::581‘-
manure, muriate of
potash.
- X‘ankage,hﬁsh-meal,
“PEP” Brand “C”.. |Marine Products Co. Seattle, Wash. ggs;.d 29 ?2 igg 30 E?sﬁeefglegsi?}:lgle"iate
of potash.
o Tankage, raw bone,
Oregon Lawn ‘phat
* Dressing | Feeds and Fertiliz- | Portland, Ore. | SUar | - 5| ao Bl [ It ey
ers Inc. sheep manure.
Guar. 9.0 1.0
Q. A Marvel Routledge Seed & Portland, Ore. Found ’29 8.7
oral Co. Found ’30 11.1 1.3
— : G 12.4 0.4 Potassium nitrate,
Stim--U-Plant ........ | Stimuplant Labo- Long Island City, F“ar‘d 29 161 . potassium oxide,
ratories, Inc. New York, N. Y. ound 165 : superphosphate,
Found ’30 - ammonia salts.




Ammonium phos-

Fulton’s Plantabbs. | Plantabbs Corp. Baltimore, Md. | uar, Dhate, potaseium
nitrate.
Guar. 3.3 .0 .
Gills Garden Grow..| Gill Bros. Seed Co. Portland, Ore. Found ’20| 3.1 1 Fish, tankage, blood,
Found 30| 2.3 5 bone-meal, nitrate
of soda, muriate of
potash, superphos-
hate, sulfate of am-
Gills Garden Grow..| Gill Bros. Seed Co. Portland, Ore. Found ’30 Emnia_ u °
(Mineral mixture not registered)
G 6.0 10 Niitrate <f)f soda, sul-
ihi uar. - - ate ammonia,
The Halihill Co. J.os Angeles, Cal. Found ’30| 6.0 78 supelx%hospr}rll;te, y
muriate of potash.
Guar. 115.0 1.6
Nitrophoska No. 1..| The Pacifica Guano Berkeley, Cal. Sound ’29 | 16.0 1.7
and Fertilizer Co. Found ’30 | 14.8 1.8
Guar. 15.0 15.0
Swift & Co. Portland, Ore. Found ’29 | 15.2 15.2
Found ’30 | 15.6 156
Guar. 135 155
Chas. H. Lilly Co. Seattle, Wash. Found ‘29 | 15.4 15.4
Found 30 ] 15,9 15.9
Guar. 14.0 14.0
Balfour, Guthrie & Portland, Ore. Found ’29 | 15.3 15.3
Co, Found ’30
Magnolia Fertilizer Secattie, Wash. Guar.
Co. Found *30
(Euar. .5
. Found '29 .6
Hood River Apple Hood River, Ore. —
Growers Guar. 15.0
Found ’30 | 15.7
) Guar. 206
Swift & Co. Portland, Ore. Found ’29 | 20.5
Found ’30 | 20.7
. Guar. 20.0 i
Chas. H. Lilly Co. Sealtle, Wash, Found ’29 | 20.5
Found ’30 | 20.8

*Available PsQs is the sum of water-soluble and reverted P20Os See 'ar. C of Section 1 of the Oregoun State I'ertilzer Law.
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TABLE I (Continued). GUARANTEED AND FOUND ANALYSES OF FERTILIZERS SOLD IN OREGON 1929-1930

Guaranteed and found
: : Pot-
Nitrogen (N) Phosphggﬁc Acid (I;Clsg)
? - ial
Name or brand Manufacturer Address ] ° o . SUELEES i(;lf ﬁf;:gm s
g gl = '% k) o fertilizers
ES| E. | ¥ R I -
= 2 = 53 > s g
B | EF | 8RS = < G -
% % % % % % % %o
. Guar. 20.0 {200 | ...
Sulfate of Ammonia { Magnolia Fertilizer Seattle, Wash. Found ’291:0.1 |20.1
Co. Found ’30 [ 20.6 [20.6 | ...
) ) Guar. 208 208 | .
Sulfate of Ammonia Ford Motor Co. Dearborn, Mich. Found °29 | 20.5 | 20.5
Found ’30 | 20.4 |20.4 | ...
Guar. 20.5
) Found '29
Sulfate of Ammonia | The Barrett Co. New York, N. Y. G
uar.
Found *30
Leunasalpeter ... Hoogrls‘i);r::sApple Hood River, Ore. l(‘}gvjrl;d 20
. . : Guar.
Cyanamid .. American Cyanamid Azusa, Cal. .
Sales Co. | Found "29
: Guar. -
Calurea wooeeeeceeececaes The Pacific Guano Berkeley, Cal ,
& Fertilizer Co. Found 29
Guar. -
Found ‘29
Blood oo Swift & Co. Portland, Ore.
Guar.
Found *30 .
Guar. B
Found ’29
Superphosphate ... Swift & Co. Portland, Ore.
Guar

Found

30




£e

Superphosphate

Chas. H. Lilly Co.

Seattle, Wash.

Guar.
Found ’29

—-—
-

Guar.

Found *30

——

Superphosphate

Portland Seed Co.

Tortland, Ore.

Guar.
Found
Found

’29
’30

[argre

Superphosphate

C. C. Cate & Co.

Portland, Ore.

Gruar.

Found ’29

Guar.

Found ’30

Superphosphate

Balfour, Guthrie &

eN

Portland, Ore.

Guar.
Found ’29

Guar.
Found ’30

|

—
S| mpN | N o

ND | tnktn D

20

Superphosphate

therblewézperphos-

phate —eee

Ammo-Phos A ...

The Mountain
Copper Co.

|
The Mountain Cop-

ner Co.

San Francisco, Cal.

San Francisco, Cal

American Cyanamid
Sales Co.

Azusa, Cal.

Guar.
Found ’29

ifound *30

Ammo-Phos B

Phosphate Rock...

American Cvanamid
Sales Co.

Azusa, Cal

F., M. Mills Co.

Cokeville, Wyo.

Guar.
Found ’29
Found "30

(GGuar.
Found *30

Muriate of Potash....

Muriate of Potash.... | Chas. T Lilly Co.

[

Swiit & Co.

Portland, Ore.

Found 30

Seattle, Wash.

Guar.
Found ’29
Found 30

Muriate of Potash ... C. C. Cate & Co.

l
|

Guar.

Portland, Ore.

Found ’30

*Availzble P2Os is the sum of water-soluble and reverted P20Qs See Par. C of Section 1 of the Oregon State Fertilzer TLaw.
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TABLE I (Continued). GUARANTEED AND FOUND ANALYSES OF FERTILIZERS SOLD IN OREGON 1929-1930

Guaranteed and found

- : Pot-
Nitrogen (N) Phos%)?gg:) Acid ash
- (K=0) Sources of materials
Name or brand Manufacturer Address ) o used in mixed
g | = b= ) o fertilizers
g5 E g 2 | = @
g2 = g * = — = E ;5
*ﬂ_c: Z ] ] 5 =8 = 2 g%
g >
sEl et e R8T
% % % % % %o
Muriate of Potash.... The Mountain San Francisco, Cal. l?;ll?;d 29 I e e s0.0
Copper Co. NA "3 | e | e [ e | e NS [ S
. . . VT Guar. o | | e | e
Muriate of Potash.... BahourcGuthne Portland, Ore. Found '29
o fFound '29 | | | ]
Guar. | i | e | e | e
. Found "29 | cees | e | e | s
Sulfate of Potash..... Swift & Co. Portland, Ore.
Guar. 51.0
Found ’30 50.1
Guar. 50.0
Sulfate of Potash...... Chas. H. Lilly Co. Seattle, Wash. Found '29 49.8
Found '30 49.7
Guar. 0.8 1.5
Found '29 1.5 2.4
Sheep Guano -........ Swift & Co. Portland, Ore.
Guar. 1.5 0.7 2.0
Found 30 1.7 ) e 2.4
Sheep GUANO wccreveees Chas. H. Lilly Co. |  Seattle, Wash. g:‘f;d 129 }2 39
Guar. 1.2 1.2 1.7
Sheep Guano weee-... Portland Seed Co. Portland, Ore. Found 29| 1.3 1.6 2.3
Found *30f 1.2 1.5 1.5
Guar. 1.6 2.0
Sheep Guano .. Gill Bros. Seed Co... Portland, Ore. Found '29} 1.7 2.7
: Found ’30| 1.1 1.8




Guar. 3.0
Sheep Guano Found ’29 2.6
SGroZ-it"’ ceeeeceeen Pacific Manure & San Francisco, Cal.
Fertilizer Co. Guar. 3.0
Found 230 | oo | cemmeme b evemee | e | e | e | s
Sheep Guano
“Shaniko” ... C. McConkey Portland, Ore. g;?rr{d 130 15
Sheep Guano Guar. 3.0
“H. Q. e Routledge Seed & Portland, Ore. Found '29 3.1
Floral Co. Found 30 2.9
Sheep Guano - Cua Lo
“Merino Brand” ..| Feeds and Fertiliz- Portland, Ore. F’g:;d 9l 1
ers, Inc.
e R P Gua;‘. 1.0
Sheep Guano ... ‘ Magnoh:(;qfemllzer Scattle, Wash. Found '29 | ..
| Jo.
Sheep G;;r;; —————— 7*1 The Berry Grow- Gresham, Ore. Guar. L7
ers Packing Co. Found ’29| 1.9
ﬁe;n Guano “QOre- -
gon-Montana” ... Willamette Valley Portland. Ore. I(;ruar.d s i'” ;
Grain Co. ound 29 .6 .
B T Guar. T! 1
Found °29| 3.2 2
Steam Bone Meal Swift & Co. Portland, Ore. ——
Guar, 2.0 | | s 2.0
Found 30 2.3 | | ... 2.3
Guar. 3.0 3.0
Steam Bone Meal... | Magnolia Ferltilizer Seattle. Wash. Found '30 | ¥5.1 5.1
Co. 2.7 2.7
Guar. 1.0 | | s 1.0
Found 29| 1.0 | | wuees 1.0
Steam Bone Meal...] Chas. H. Lillv Co. Seatile, Wash.
Guar. 1.0 1.0
' Found ’30| 1.3 1.3
‘ Guar. 10 | | 1.0
: Found 29| | e} it | s
Steam Bone Meal ... Marine Products Seattle, Wash. :
Co. Guar. 1O | e | e 1.0 | 260 (100 1160 | coomreee
. Found '30 | .| | T Dol |

*Available P2Og is the sum of water-soluble and reverted PeQOs. See Par. C of Section 1 of the Oregon State Fertilzer Law.
tRaw bone-meal, not registered.
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TABLE T (Continued). GUARANTEED AND FOUND ANALYSES OF FERTILIZERS SOLD IN OREGON 1929-1930

Guaranteed and found

Found

Phosphoric Acid | Eot
(P:05) (K20)
| Sources of materials
Name or brand Manufacturer Address . ° © used in mixe
98| 5 ‘g u P fertilizers
. g | & g = i )
gL .= g &g ~ = ] B
< “ =) Oz i 3 $ g%
z 3 I s
sflaf|af| &3] &5
% % % %o %
Steam Bone Meal . Balfour,CCL;)uthrie & Portland, Ore. gﬁﬁ;ﬁ 130 213 0 1;2 ;gg
] : Guar 31.0 [15.0 |16.0
Steam Bone Meal.... Mailliard & Portland, Ore. Found ’29 36.9 | o] e
Schmiedell Found ’30 343 (118 225
Steam Bone Meal. .. Feedse?:dhl;‘certiliz- Portland, Ore. gg:;'d 129 g;g 110‘_ 100
Tankage —ocooremmmeenn Maguoli%fertilizer Seattle, Wash. I?g:r:d '30 lgg 50 "0
Tankage -ciococeeenen Feedserasdhl:‘certiliz- Portland, Ore. ggﬁ;d 129 1%2 40 4_0
Tankage «ccoemrcererees Chas. H. Lilly Co. Seattle, Wash. ggs;'d '29
Fish et M;arineCEroducts Seattle, Wash. (I-T;girr{d
Guar.
i Found ‘29
Fish Gill Bros. Seed Portland, Ore.
Co. Guar.
Found ’30
Fish  oeeeeeeceeeeene Feedse;a:dlfcertiliz- Portland, Ore. g’g:;d 129
Fish oo Chas. H. Lilly Co. Seattle, Wash. | Guar- 20



LT

Guaranteed and found

Sulfur
%
Guar. 99.5 sulfur
Sulfur s N Pacific Coast Sup- Portland, Ore Found ’29
ply Co. Found *30
Toro Brand Acti-
vated Sulfur Com- Guar. 80.0 sulfur.
pound e San Francisco San Francisco, Cal | Found '29
Sultur Co. Found ’30
1{71 VC;jxllx}lerx"ciari ; . . T
Sulfur e e Western Sulfur In-| San Francisco, Cal Guar. , 98.0 sulfur
L Found ’29
dustries, Inc. |
Bac-Sul e Western Sulfur In-| San Francisco, Cal %{;u‘r‘ld 129

dustries, Inc.

*Available P25 is the sun of water-soluble and reverted P20s.

See Par. C of Secrion 1 of the Oregon

State Fertilzer Law,



28 AGRICULTURAL EXPERIMENT STATION CIRCULAR 98

GUARANTEES UNDER THE AGRICULTURAL
LIME LAW

The State Legislature in 1917 enacted a law to regulate the sale of
agricultural lime. Agricultural lime includes two kinds of products—those
derived from limestone rock, and the gypsums or land-plasters. The first
are used primarily for the correction of soil acidity; the second are really
sulfur fertilizers.

LIME ROCK AND ITS PRODUCTS

Calcium carbonate, CaCOQ;, is the active compound in lime rock. Some
deposits of lime rock are almost pure calcium carbonate; others are very
low in their content of that compound. The high-percentage lime rocks
are highly valued for other than agricultural purposes. They are burned to
produce calcium oxide, CaO, which in turn figures prominently in many
industrial processes. Burning of limestone rock for agricultural use is no
longer a common practice. Raw lime rock ground so fine that a large frac-
tion of it will pass through a 100-mesh screen is used most extensively for
the neutralization of soil acidity. Since in actual content of calcium car-
bonate, raw rock varies between wide limits with origin or source, pur-
chasers have abundant reason for being cautious in placing orders. Lime
rock where calcium-carbonate content is 98 or 99 percent is far more
valuable pound for pound in neutralizing soil acidity than one in which the
content of the active ingredient is only 60 percent. If one can purchase
finely ground raw rock of 98 percent purity at $6.00 per ton, it is evident
that its content of actual calcium carbonate will cost a trifle more than
61.3¢ per unit ($6 < 98 = $0.613). Now, if a cheaper rock is offered him,
the purchaser can readily tell for himself whether the price is reasonable,
provided there is a guarantee on its percentage of calcium carbonate. If
that percentage is 60, the purchaser will get 60 units of calcium carbonate.
If we apply the unit cost of calcium carbonate in the higher grade rock to
this one, its cost should approximate $3.70 per ton ($0.613 X 60).

GYPSUM OR LAND-PLASTER

In gypsum the active ingredient is sulfur. Sulfur in the Pacific North-
west has proved to be a valuable fertilizer for various legumes——particular-
ly alfalfa and red clover. Several brands ‘of gypsum or land-plaster are
offered for sale in Oregon. Calculations similar to those used in the pre-
ceding section will enable the purchaser easily to arrive at relative values
for each of the several brands, if the guarantees are known and the quota-
tions on any one brand be used as a standard of cost.

The State Lime l.aw requires that every form of agricultural lime be
registered by those responsible for it with the chemist of the Agricultural
Experiment Station. Registration must be renewed annually in January.
The law is intended to safeguard the interests of the consumers of agri-
cultural lime by insuring proper and plain labeling of packages and bulk
shipments and the guarantee of the percentage content of the active in-
gredients. In Tables II and III are given the results of inspection work on
limestone rock and its products for each of the two years, 1929 and 1930
In Table IV are given in condensed form the analytical work on the
gypsums for both years. Gypsum will be found on sale wherever the
legumes are prominently grown. Naturally the sale of limestone rock for
agricultural purposes is restricted to those sections of the state where
acid soils predominate.



TABLE II. GUARANTEED AND FOUND ANALYSES OF AGRICULTURAL LIMES SOLD IN OREGON IN 1929
Guaranteed and found
Total
. i . neutralizing
Name or brand Manufacturer Address Calcium Calcium Magnesium power in
. carbonate hydrate carbonate terms of
CaCOa Ca(OH): MgCOs calcium car-
) bonate
CaCOs
% %o %
Fine Crushed Lime- 3
SO ceeeeeemenmeee Orcas Lime Co. Sealtle, Washington gss;d 911 38 990
Ground I.ime Rock__. March Cegstru‘:tion Dallas, Oregon ggj:ld 710 I ;;8
Agricultural Slack S .
TAMe «oooeecceccnanen Washington Brick Portland, Oregon %SSLd 20.0 60.0 6.0 108.0
Time & Sewer Pipe Co.| | TR T R
. o Guar. 95.0 1 s e e
< Golden Gate Ag. T.ume.. Pacific Portland Portland, Oregon Luar
Cement Co. ’ Found | e | e 96.3
IL O. Lime. e Orcas Lime Co. Seattle, Washington ;’g:;ld 690 260 ZU iggg
Fertilime —ooooooooooeeeoe Spaulding Bldg. Ma- Portland, Oregon Guar | 600 112.0
terials Depot Hound {(Lal) 130.0
ool Slack Li _ N Guar. 120 70.0 2.0 105.0
Agricultural Slack Lime | Lively ngoe. Products Gold Hill, Oregon Foand | T T 1158
Agricaltural Hydrate -
LTy ; N T . . Guar, 96.4 0.7 123.0
Fertilime  vmmenreccane Black Ma&a)l.e & Lime Enterprise, Oregon Found | o Tl 1230
Ag. Ilydrate and . o ~
- X . . Guar, 50.0 50.0 115.0
Ground Limestone ... | Black Ma(rzlglle & Lime Enterprise, Oregon Pound | | 1442
Marble Rock Hydrated | . B
Lime eeetneeneees Idaho Lime Co. Bossburg, Washington %gi;d """" 920 17638"
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TABLE 11I. GUARANTEED AND FOUND ANALYSES

OF AGRICULTURAL LIMES SOLD IN OREGON IN 1930

Guaranteed and found

Tutlz_:\]_
neutralizing
Name or brand Manufacturer Address Calcium Calcinm Maguesium power in
carbonate hydrate carbonate terms of
CaCQy Ca(OH): MgCO; calcium
carbonate
CaCOs
3 % % Jo
Golden Gate Ag. Lime.. Pacific Portland Portland, Oregon ggs;d 95.0 0.5 057"
Cement Co.  } @ FEEE e e .
H. O, Lime.eeeeee Orcas Lime Co. Seattle, Washington g’gs;'d 690 26? ]0 }(1)8(7]
Crushed Limestone........ Oreas Lime Co. Scaltle, Washington ggl?;'d 91.1 58 ]0 990
Agricultural Slack Lime Lively Lime Prod- Gold Hill, Oregon %}uar.d 12.0 70.0 20 105.0
: ucts Co. ound e | e e e
Ground Limestoné......... March Cegstruction Dallas, Oregon g’gi;’d 710 27 ;38
“Skookum” Ag. Lime_.. Clearwater Limne Co. Orofino, Idaho i{ss;’d 9:’0 ]0 gg(s]
wChiafaint Fertili ; Cos Guar. 920 | .. 1.3 170.0
Chieftain”’ Fertilime....| Black Maét:ie & T.ime La Grande, Oregon Found (Caoy | - (Mz0) 130.6




TABLE IV. GUARANTEED AND FOUND ANALYSES OF LAND-PLASTERS SOLD IN' OREGON 1029-1930

Hydrated calcium
Name or brand Manufacturer Address sulfate CaSQ,. ZH=0
guaranteed and

found
%

. Guar, 92.0
Nephi (Utah) Land Plaster Nephi Plaster and Manu- Salt Lake City, Found 290 | ...
facturing Co. Utah Found ’30 C e

Guar. 97.5

Jumbo Land Plaster . Jumbo Plaster and Sigurd, Ttah Found ’29 97.4
Cement Co. Found ’30 97.3

- 7 auar, 29 93.0

Empire Agriculrural Gypsum - Pacific Portland i Portland, Oregon (Fﬁlal?d 30 3%3
Cement Co. % Found 92.9

. o . Gouar, 90.5

o, Ben Frauklin Agri. Gypsum United States Gypsum Chicago, Illinots Found ’29 | ..
- Co. Found ’30 89.0
7 (ruar. 29 | 98.9

Land Plaster o American Keene Cement Sigurd, Utah éour}d ,gg 970
Co. uar. 0 7.0

Found ’30 97.3

. ! Guar, ; 93.0

Bumper llarvest Agri. Gypsum IS Standard Gypsum Co. San Francisco, Found ’29 94.8
California Found ’30 94.4




SUMMARY

The intent of the Oregon Fertilizer Law is to insure users of
commercial fertilizers a means of judging quality in the various
combinations of materials offered them for fertilizing purposes.
To this end the law provides for the licensing of responsible deal-
ers and the labeling in plain terms of every lot or parcel of com-
mercial fertilizer sold or exposed for sale in Oregon. Enforce-
ment of the law rests with the Chemistry department of the
Agricultural Experiment Station.

Fertilizers are products of the chemical industry. To pro-
mote intelligent buying of commercial fertilizers occasion is
taken in the publication of this report to include a brief discussion
of the chemical nature of materials that impart value to the fin-
ished product of the manufacturer. With quotations on “simples”
which manufacturers and dealers readily supply to intending pur-
chasers, the user can easily compute the actual relative values on
the various brands of commercial fertilizers offered him. Choice
is made relatively easy if only in addition the user also knows
whether quickly acting or the more slowly acting ingredients are
for him most desirable. In cases of doubt the Chemistry depart-
ment of the Experiment Station is prepared to give an unbiased
opinion,

The results of recent inspection work and contact with manu-
facturers and dealers show the trend of the fertilizer trade to be
in the direction of the more concentrated forms of nitrogen, phos-
phorus, and the potassium-carrying compounds. This fact brings
to the front again the need for improved forms of fertilizer dis-
tributing machinery.

Inspection work for the biennium has revealed on the part of
manufacturers and dealers in fertilizers and agricultural limes
generally a very high regard for the various provisions of thei
Oregon laws governing the sale of those products. Manufac-
turers and dealers have been asked by letter to cooperate further
in the adoption of 2 more uniform statement required by law for
the labels. Analytical data are given in full for the two years’
inspection work on both fertilizers and agricultural limes,






