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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

CONTROL OF BACILLARY WHITE DIARRH(EA

1921-1922

By G. E. Gage and O. S. Flint

The elimination of bacillary white diarrhoea depends on two

factors: first, the finding of infected birds in the breeding flock,

through the application of a blood serum test; and secondly, the

removal of these birds from the breeding flock and the protection

of the growing flock from infection. Because of the fact that one

without the other is comparatively useless, the Department of

Veterinary Science is now requiring that those receiving service

under the poultry disease elimination law agree to take certain

steps in clearing their flocks of reacting birds, and likewise agree

to observe certain simple precautions in keeping their growing

flocks free from infection. These conditions are explained in this

bulletin, and, in addition, report is given of the operations under

the law for the year ending Aug. 31, 1922.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST, MASS.
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CONTROL OF BACILLARY WHITE DIARRHCEA,

1921-1922.

BY G. E. GAGE AND O. S. FLIXT.

NATURE OF BACTERIUM PULLORUM INFECTION.

It has been conclusively proved that white diarrhoea is an ovarian infection.

Chicks which survive frequently become permanent bacillus carriers, with the ovar}-

the important seat of infection. Eggs from such (Carriers often harbor the disease

organism in the yolk, and chicks that develop in infected eggs may in turn become in-

fected and have the disease at time of hatching. The organism of the disease may be

transmitted to normal chicks through infected droppings, thus producing an epidemic,

and completing the cycle of infection.

Since it has been definitely proved that Bacterium pulloruyn is the causative factor

in this disease, and that eggs may gain infection from infected ovaries, the infected

individual must be sought and eliminated from the breeding flock. This is the only

real basis for improvement. The macroscopic agglutination test has aided in this

direction, and the results of our control tests to-day depend upon the application of it

to the work of epidemiology in the field. The test itself depends on the principle that

in the blood serum of infected hens is a substance produced as a reaction against

Bacterium pullorttm, the organism causing bacillary white diarrhoea, known as an
agglutinin. Under laboratory manipulation this agglutinin causes the bacteria of

bacillary white diarrhoea to clump together and precipitate in the bottom of the test

tube as rolled up or clumped masses of the organism. This process is known as ag-

glutination. This agglutination reaction may be seen with the unaided eye; hence,

the whole process is known as the "macroscopic agglutination test," in order to differ-

entiate it from those other agglutination tests in which the microscope must be used

to see the agglutination. When, after proper laboratory manipulation, no agglutinin

is found in the blood, the bird is considered free from the infection of bacillary white

diarrhoea.
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SERVICE RENDERED UNDER THE POULTRY DISEASE ELIMI-
NATION LAW FOR THE SEASON ENDING AUG. 31, 1922.

During the season 1921-22, 29,875 breeding birds have been examined for bacillary

white diarrhoea by the macroscopic aggkitination test. The following tables show the

geographical distribution of the infection as determined by 1921-22 testing work and

the distribution of infection among various breeds, together with tlie classification of

the sizes of the flocks tested, and the number of flocks having certain limits of in-

fection :
•

—

Table I. Geographical Distribution of the Various Breeds tested during

1921-22.

COUNTT.



Table III. Distribution of Infection among Various Breeds.



REDUCING INFECTION.

The number of cases of bacillary white diarrho'a is being reduced each year. From
a review of the data obtained during the past year, there are indications of improve-

ment among the breeding fiocks in the State as a result of the testing work.

Of the 110 flocks tested during 1921-22, 27 were found to be free from bacillary

white diarrhoea. It is not easy to rid flocks of this disease, especially if the original

infection is great. It can be seen from Table VI that the infection maj^ be eliminated

by testing the original birds, the progeny, and the progeny of the progeny; which

means that elimination is possible onl}^ after a series of tests.

Table VI. Reduction of Percentage Infection as determined by Testing

Work on 18 Different Flocks, 1919-21.

Flock Number.



Testing Plan No. 1. — Tests on Birds One Year of Age or Older.

A flock of hens is to be considered free from infection when reactors do not exist in the breeding

flock after the following plan has been carried out:—
(a) First test at the age of one year or older.

(b) Second test on non-reactors, six to twelve months later.

By this plan, each adult in the breeding flock will have been tested twice.

Testing Plan No. 2. — Tests on Pullets.

A flock of pullets is to be considered free from infeclion when it is the product of a flock which

has already been tested twice, and when on test it contains no reactors. Three tests are thus

required, as follows: —
(a) Original test when the birds are eight to twelve months old.

(b) Non-reactors tested again six to twelve months later.

(c) Third test made on the offspring of the birds already tested twice.

Testing Plan No. 3. — Alternate Plan for Tests on Pullets.

A flock of pullets is to be considered free from infection when produced as per the following

plan, and when, on the last of the following tests, no reactors are found to exist. The procedure

is as follows:—
(a) Original test when birds are eight to twelve months old.

(b) Non-reactors tested again four to six weeks later.

(c) Offspring of the above flock tested as pullets.

(d) Non-reactors tested again four to six weeks later.

In other words, the test is applied to pullets and their offspring. By this plan each bird is

tested twice before being bred.

Note. — It is mutually understood that pullets are eligible for testing two months after the

flock has attained a 20 per cent egg production. Male birds may be used for breeders if tested

once and found non-reacting.

Control Measures.

A. All breeding birds, male or female, to be leg-banded with bands furnished at cost by the

Department of Veterinary Science and Animal Pathology of the Massachusetts Agricultural

Experiment Station.

B. All birds showing a positive agglutination reaction to be removed from the breeding

flock. Reacting birds to be disposed of if possible ; but if it is foimd necessary to keep them as

egg producers, they are to be kept under strict quarantine.

C. Male birds not to be housed during the breeding season with other than breeding stock.

D. New stock brought on the place, whether adults, day-old chicks, or hatching eggs, to

come from stock shown to be free from bacillary white diarrhoea, as determined by the aggluti-

nation test.

Note. — The Department of Veterinary Science and Animal Pathology of the Massachusetts
Agricultural Experiment Station does not issue certificates of any kind or enter any agreement to

guarantee flocks. It will, however, co-operate with poultry associations or groups of poultrymen
who may wish to issue certificates of merit or accredit their own flocks.



CONCLUSIONS.

Data submitted for the 1921-22 season show that more ser\dce has been given under

the law than has heretofore been possible. More poultrymen than ever before have

become interested in the elimination work. At the end of this season, but including

the work of two previous years, 77 poultry plants in Massachusetts have been found

free from bacillary white diarrha?a infection.

During the season of 1919-20 there were seven flocks of Rhode Island Reds free

from infection, three flocks of White Rocks, one flock of Barred Rocks, three flocks of

^^^lite Leghorns, six flocks of White Wyandottes, and four flocks of miscellaneous

breeds. In 1920-21, by testing and elimination of reactors, there were added to the

list of flocks free from bacillaiy white diarrhoea nine flocks of Rhode Island Reds, three

flocks of White Rocks, three flocks of Barred Rocks, six flocks of White Leghorns,

seven flocks of White Wyandottes and seven flocks of miscellaneous breeds. Each

j'ear there are found either new flocks free from this infection or flocks that have been

made free by testing. During the period reported in this bulletin, eight flocks having

heavy infection in past years have been freed from infection, the reactors being located

by an examination of the blood for the specific agglutinins of Bacterium pullorv7n, and

eliminated from the breeding flock. A series of tests, however, has been necessary

before the desired result was obtained. In this season twenty-three flocks representing

different breeds were added to the list of flocks free from bacillary white diarrhoea.

A change in the rules and regulations under which service is given will correlate

much more closel.v the field and laboratory service, and will aid materially in furthering

the purpose of the law in question, which is to eliminate from the breeding flocks of the

State the infection of bacillary white diarrhoea.
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

CONTROL OF BACILLARY WHITE DIARRH(EA

1922-1923

By G. E. Gage and O. S. Flint

The control work of the Massachusetts Agricultural Experiment

Station with reference to the elimination of bacillary white diar-

rhoea of poultry is now centered around the attempt to establish

** disease-free flocks" from which day-old chicks and hatching eggs

may be obtained. The results of the work completed in the testing

season ending July 1, 1923, together with the evidence of improve-

ment brought to the poultry industry of Massachusetts, through

the effective use of the macroscopic agglutination test as a con-

trolling agent, are set forth in this bulletin.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST, MASS.





DEPARTMENT OF VETERINARY SCIENCE AND ANIMAL PATHOLOGY.

CONTROL OF BACILLARY WHITE DIARRHCEA,
1922-1923.

BY G. E. GAGE AND O. S. FLINT.

NATURE OF BACTERIUM PULLORUM INFECTION.
The scientific results of the work of the last few years have proven bej^ond a doubt

that the nature of bacillary white diarrhoea is infectious. Bacterium puUonwi is

the causative agent. It is well known that chicks which survive the infection may
become permanent carriers, with the ovary as the important seat of infection. An
epidemic may be produced by the organism of the disease being transmitted to normal
chicks through infective droppings. These infective droppings come from chicks
hatched from eggs, the yolks of which are infected. Yolks of eggs thus contaminated
with Bad. pullorum are from diseased ovaries of hens, thus establishing them as dis-

ease carriers; and chicks that develop in these infected eggs may in turn become in-

fected and have the disease at time of hatching.
The problem is to locate the disease carriers and eliminate them from the breeding

flock. To locate such carriers in any breeding flock, it is essential to find proof of the
infection. This is accomplished either by finding the organism Bacterium pullorum
itself, or evidence of antibodies (agglutinins) elaborated in the blood of the infected
hen. The macroscopic agglutination test is our most expeditious method for making
this determination, and the application of it, as a means of identifying the carriers,

has aided greatly in controlling the disease.

The macroscopic agglutination test is based on the principle that in the blood serum
of infected hens a substance is produced as a reaction against Bacterium pullorum,
the organism causing bacillary white diarrhoea, known as an agglutinin. Under lab-
oratory manipulation this agglutinin causes the bacteria of bacillary white diarrhoea
to clump together and precipitate in the bottom of the test tube, as rolled up or
clumped masses of the organism. This process is known as agglutination. This
agglutination reaction may be seen with the unaided eye; hence the whole process
is known as the "macroscopic agglutination test," in order to differentiate it from
those other agglutination tests in which the microscope must be used to see the ag-
glutination. When, after proper laboratory manipulation, no agglutinin is found in
the blood, the bird is considered free from the infection of bacillary white diarrhoea,

SERVICE RENDERED UNDER THE POULTRY DISEASE ELIMINATION
LAW FOR THE SEASON ENDING AUG. 1, 1923.

During the present season, 1922-1923, 33,602 breeding birds have been examined
for bacillary white diarrhoea by the macroscopic agglutination test. The following
tables show the geographical distribution according to breeds, where the reactors
are located in Massachusetts, and the amount of infection among the various breeds
tested, a classification of the sizes of the flocks tested, and the number of flocks having
certain limits of infection.



Table I. — Distribution by Counties of the Various Breeds tested during 1922-23.

County.



Table IV. — Classification of the Sizes of Flocks Tested.

Breed.



Testing Plan No. 1. — Tests on Birds One Year of Age or Older.

A flock of hens is to be considered free from infection when reactors do not exist in the breed-

ing flock after the following plan has been carried out:—
(a) First test at the age of one year or older.

(b) Second test on non-reactors, six to twelve months later.

By this plan, each adult in the breeding flock will have been tested twice.

Testing Plan No. 2. — Tests on Pullets.

A flock of pullets is to be considered free from infection when it is the product of a flock which
has already been tested twice, and when on test it contains no reactors. Three tests are thus
required, as follows:—

(a) Original test when the birds are eight to twelve months old.

(b) Non-reactors tested again six to twelve months later.

(c) Third test made on the offspring of the birds already tested twice.

Testing Plan No. 3. — Alternate Plan for Tests on Pullets.

A flock of pullets is to be considered free from infection when produced as per the following

plan, and when, on the last of the following tests, no reactors are- found to exist. The procedure

is as follows :

—
(a) Original test when birds are eight to twelve months old.

(b) Non-reactors tested again four to six weeks later.

(c) Offspring of the above flock tested as pullets.

(d) Non-reactors tested again four to six weeks later.

In other words, the test is applied to pullets and their offspring. By this plan each bird is

tested twice before being bred.

l<fQTE.— It is mutually understood that pullets are eligible for testing two months after the

flock has attained a 20 per cent egg production. Male birds may be used for breeders if tested

once and found non-reacting.

Control Measures.

A. All bleeding birds, male or female, to be leg-banded with bands furnished at cost by the

Department of Veterinary Science and Animal Pathology of the Massachusetts Agricultural

Experiment Station.

B. All birds showing a positive agglutination reaction to be removed from the breeding

flock. Reacting birds to be disposed of if possible; but if it is found necessary to keep them as

egg producers, they are to be kept under strict quarantine.

C. Male birds not to be housed during the breeding season with other than breeding stock.

D. New stock brought on the place, whether adults, day-old chicks, or hatching eggs, to come
from stock shown to be free from bacillary white diarrhoea, as determined by the agglutination

test.
jvjoTE. — The Department of Veterinary Science and Animal Pathology of the Massachusetts

Agricultural Experiment Station does not issue certificates of any kind or enter any agreement
to guarantee flocks. It will, however, co-operate with poultry associations or groups of poultrj'-

men who may wish to issue certificates of merit or accredit their own flocks.

As with the health officer studying human disease, the poultry pathologist holds

a commanding position for observing the relation of disease to its control; the health

officer observing the relation of the public to the medical profession; and the poultry

pathologist the relation of the poultr;>aiien to the scientific workers. Our active

workers interested in this great epidemiological endeavor would unite the interests

and ultimate forces of both the poultrjanen and science in this great field of need for

service.

During the present year the department has made 33,602 agglutination tests on

the blood of breeding birds in Massachusetts, which indicate in this State the wide

field for effort. This may represent one-third of the birds which should be tested and

does represent the urgent need. By the test a damaged mature breeding bird is

located, and by being eliminated from the breeding flock, the step to an impaired

day-old chick is intercepted. The expert in charge of a program for elimination of

bacillary white diarrhoea sees as a result of neglect to locate the infection a diseased

chickhood followed later by all the complications of the previous year. Finally, he

understands that when science has gained control to a sufficient degree over the dis-

ease conditions, then it is time for him to consider the larger opportunity for service,

— the service that relates not to a few poultrymen, but to the larger poultry hus-

bandry population which is seeking clean stock, be it breecUng hens, eggs for hatching,

or day-old chicks.



During the year, as far as it has been possible, this department has endeavored
to follow the ideas as just noted, and as a result of this constant correlation of labora-
tory and field study, twenty-nine poultry plants in Massachusetts have been found
free from bacillary white diarrhoea. The hatchabihty of the eggs has greatly improved.
Previous to testing and before control measures were followed, by locating and elim-
inating disease carriers, all of these poultry plants suffered great losses.

After a series of tests had indicated that there were no reactors in these twenty-
nme flocks, this department sought to find where eggs had been sold for hatching,
so that a record could be made of the value of the test as a means of producing disease-

free flocks from which clean stock could be procured. Data have been obtained by
personal visits and by correspondence. The reports thus far received have been most
striking. On one of the large farms where the breeding birds were infected with
Bad. pullorum, it had become almost impossible to rear even a small percentage of

the chicks hatched. Testing was begun in 1919, and the agglutination test revealed
27.5 per cent of the birds in the breeding pen infected. In 1920 another test was
run and the percentage of infection dropped to 20 per cent. The progeny of this

flock was tested in 1921 and only 6.5 per cent were found infected. During the present
season, 1922-1923, the breeding flock was found to be free from birds which could
be classed as carriers. This flock being established as a disease-free flock, records
were obtained from all persons receiving eggs for hatching from this flock. Results
were gratifying. From 1,110 tested breeding birds, 11,600 eggs were incubated and
8,700 chicks hatched, 92.9 per cent of which were reared. This is considerably better
than in 1919, when less than 15 per cent matured, the deaths in the first few days after

hatching being due to infection with Bacterium pidlorum. The accompanying plate
shows the livability of chicks furnished to other poultry plants from this disease-

free flock.

HOC CHICKS. '
»7» UVrNC _

'* »

^ ^ }00 CHICKS r\
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» » '

Plate I. — Livability of Chicks Furnished to Other Pjultry Plants from this Disease-Free Flock.
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CONSECUTIVE, YEAR-TO-YEAR TESTING ESSENTIAL.

The experience of the last five years has indicated that poultrymen requesting

service in bacillary white diarrhoea eUmination must test their breeding birds con-

secutively until no reactors are found in the breeding flocks. Many are of the opinion

that testing once will produce the magic which renders the flock free. This is usually

not the case. In one case where 1,172 breeding birds were tested in 1919-20, 3.6 per

cent were found to be infected. The following year 1,580 of the progeny were tested

and the infection was practically negligible. There was, however, sufficient infection

to classify this flock as not free from bacillary white diarrhoea. The following season,

1921-22, the flock was not tested to locate the last signs of the infection; instead

birds were bought in from the outside, and this 1922-23 season when the birds were

tested, instead of a disease-free flock the infection was greater than before testing was

started. This happens over and over again when close co-operation does not exist

between the scientific worker and the poultrymen. The length of time for the forma-

tion of the agglutinins varies with different birds; therefore, consecutive tests should

be run until there are positively no reactors, which indicate carriers or infected stock.

The following comparative table, from data received this season, illustrates these

points

:

Table VII. — Consecutive versus Haphazard Testing.

I. Consecutive Testing Plan— Results Satisfactory.
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REDUCING INFECTION.

Table VIII exhibits data showing how infection from Bacterium pullorum may be
eHminated b\'- testing the original birds, the progeny, and the progeny of the progeny,
which indicates that ehraination is possible only after a series of tests.

Table VIII. — Reduclion of Infection, as Determined by Testing Work on Fourteen Dif-
ferent Flocks, 1922-1923.
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COMMERCIAL FEEDSTUFFS

By Philip H. Smith and Frank J. Kokoski

The feed bill is the heaviest charge levied against the business

of the Massachusetts general farmer. It is greater than the bill for

labor, far greater than the bill for fertilizer, more significant in

many aspects than any other charge against the farm business other

than that of the time of the land ovi^ner himself. This fact but

emphasizes the importance to the farmer of knowing that the feeds

which he buys are as claimed. It is for the purpose of giving this

protection that the State, through its Experiment Station, has been

carrying on the work of inspection of commercial feedstuffs for the

past twenty-seven years. This is the twenty-ninth report of the

work, and presents the results of chemical analysis of the feeds

collected during the year ending September 1, 1923.

Requests for Bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST, MASS.



DEPARTMENT OF CHEMISTRY.

J. B. LiNDSEY, Cheviist.

INSPECTION OF COMMERCIAL FEEDSTUFFS.

BY PHILIP H. SMITH AND FRANK J. KOKOSKI, CHEMISTS, AND JAMES T. HOWARD,
INSPECTOR,

Introduction.

Twenty-seven years have elapsed since Maine and Massachusetts enacted the

first feeding stuff laws. Very little material was produced or manufactured in this

section, the bulk of it being shipped in from the West and South; and adulteration,

while not general, was being practiced to such an extent as to make some sort of

control desirable. Other states gradually followed until at the present time there

are but few states which do not have laws of some sort governing the manufacture
and sale of feeding stuffs.

In general, feeding stuff laws do not prohibit the sale of any material unless it is

without food value or has been proven actually injurious. Such laws require simply

that the fullest information be available to the purchaser both as to the chemical

composition and the ingredients of which the feed is composed.
There is a growing tendency among state feed control officials to make use of the

Federal Pure Food and Drugs Act in case feeds enter into interstate commerce. Any
state official may be appointed a Federal Inspector and is authorized to draw samples

under the provisions of the Federal Act. Such samples are submitted to the proper

authorities and when violations are detected prosecution may be entered against

the original shipper instead of the local dealer who may be an unintentional violator.

The above procedure has been adopted in Massachusetts, particularly with reference

to interstate shipments of cottonseed meal.

An increase in the number of brands of prepared feeds put out by local dealers

under their own name and guarantee has been noted. These are either mixed at

the local store or are prepared by some manufacturer who attaches tags furnished

by the dealer. Feeds manufactured in a small way have a tendency to be less uni-

form in composition than those put out by manufacturers who have the advantage

of chemical control of the ingredients used, and of better mixing facilities, and who
purchase their material in large volume.

The amendment to the feeding stuff act requiring an annual registration fee of

twenty dollars a brand has now been in force more than a year, and while it has

decreased to some extent the total number of brands registered it has not materially

reduced the number put out by local dealers.

The College and Experunent Station have been meeting with considerable un-

warranted criticism because one or more of its officials, together with those con-



nected with other colleges in New England and the Middle States, assisted in formu-
lating rations which are being sold by a large organization in competition with the
regular trade. There is no legitimate reason why assistance should not have been
rendered to the organization in question; in fact, such service is available to any
public or private enterprise in the state and many dealers have already availed them-
selves of it. If it has been made to appear that the College has acted in other than
an advisory capacity, the fault does not lie with the College or its officials.

During the year (Sept. 1, 1922 to Sept. 1, 1923) 1,340 samples of feeding stuffs

collected of dealers and manufacturers were analyzed and are reported in this bulletin.

Three hundred and nineteen dealers located in 190 towns were visited at least once.
Nine hundred and fifty-one brands of feedstuffs were registered for sale in Massachu-
setts by 247 manufacturers or dealers. In addition four Federal samples of cotton-
seed meal were drawn in co-operation with the U. S. Department of Agriculture,
resulting in the seizure of three cars of cottonseed meal which failed to meet its

guarantee in protein.
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Inspection of Unmixed By-Products.

The Oil Cake Meals (Cottonseed, Linseed and Peanut).

Of the 82 samples of cottonseed meal collected, 29 or about 35 per cent contained
less than the guaranteed amount of protem. Of these, 17 were less than 1 per cent
too low and could be considered satisfactory. It is a common practice to standardize

cottonseed meal, especially the lower grades, bj^ mixing together cottonseed meal
and cottonseed hulls in proper proportion to secure the grade desired. Where such
a mixture consists of only two materials (the meal and hulls) and the operation is

conducted under chemical control, the difficulty of producing a product up to grade
should not be insurmountable, and the fact that about 15 per cent of the samples
fell below guarantee is believed to be caused by the desire to use a maximum amount
of hulls rather than by the inability of the manufacturer to maintain a set standard.

The results as reported in this bulletin represent the average analj^sis of the samples
of each brand collected.

Linseed meal is made either from domestic or imported flaxseed, the latter coming
mostly from South America. The meal made from the domestic seed is somewhat
superior to that made from the imported article. The brand bearing the name of

the American Milling Company contains an admixture of screenings which do not
appear materially to affect the analysis.

The one sample of peanut meal collected did not meet its protein guarantee by
about 2 per cent.

The Corn Gluten Products (Gluten Meal and Gluten Feeds).

Diamond Gluten Meal is the only brand of gluten meal found on the Massachu-
setts market. The 12 samples collected maintained their guarantees. The average

retail price was $58.58 a ton. As compared with cottonseed meal, linseed meal, and
gluten feed on the basis of average protein found and prices asked it was the cheapest

source of protein for a dairy ration. The comparison is not entirely fair, however,
as the value of the material other than protein (carbohydrates, etc.) is not taken into

consideration. One should not use corn or its by-products as the one source of

protein.

Twenty-six samples of gluten feed representing five different brands were collected.

One sample of the K. K. K. brand fell below its guarantee for protein.

Brewery, Distillery, and Yeast Factory By-Products.

These products, although differing somewhat in chemical composition, are alike

to the extent that most of the starch and soluble carbohydrates which they originally

contained has been utilized either in alcoholic fermentation or as a food for the yeast

plant. For this reason they should be used in a ration having among its ingredients

flour middlings, corn meal or other feeds rich in starch. The samples examined were
true to guarantee.

The Wheat By-Products (Middlings, Bran, and Mixed Feed).

Wheat Middlings. — In order to separate middlings of different kinds and
classes into distinct groups, the fiber content is used as a basis of classification, being

to a certain extent the measure of the fine bran or wheat coating they contain. An
admixture of screenings will also usually increase the fiber. The process of milling

wheat is quite evidently not standardized. The miller also has to take the wheat
as he finds it with all the differences due to variety, locality and local and seasonal

climatic changes. For these reasons it is often difficult to make any fine distinction

between Red Dog and flour middlings or flour and standard middlings, one group

merging into the other without any sharp line of separation. The Association of

Feed Control Officials, in order to bring about as much uniformity as possible, have
adopted the following fiber standards and our grouping follows these standards re-

gardless of the names chosen by the manufacturers.
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Miscellaneous Feeds.

The Dried Corn Flake Feed was simply the waste from the manufacture of Corn
Flakes. Its value as a feeding stuff is about the same as that of corn meal. The
Cream Flakes, while having the appearance of uncooked corn flakes, judging from
its fiber content, was very largely white corn bran. Burt's Cereal Feed is the residue

obtained in the manufacture of Instant Postum.

Inspection of Prepared Feeds.

Dairy and Molasses Feeds (containing over 15 per cent protein).

The Dairy and Molasses Feeds which were formerly classified vmder separate
headings have this year for the first time been brought together into one group
because very few brands of the distinct molasses feeds with a high protein percentage
were found, while on the other hand the use of some dry molasses in the better grades
of dairy feeds has become quite common. Two hundred and one samples of these

feeds representing 80 different brands were collected. The analyses, ingredients

used and price asked show such variations that one should have little difficulty in

selecting a ready ration to suit his fancy if he does not care to practice home mixing.

The "Open Formula" idea, in which the exact amount of each ingredient in a ton is

guaranteed, was used by J. Cushing Co. and John W. Eshehiian & Sons in their Open-
Formula Dairy rations as well as by the Eastern States Farmers' Exchange in all

of their feeds. Each of the above rations has the same formula. It is also under-
stood that the "Read The Tag Dairy Feed" manufactured by the H-0 Co., as well

as the Diamond A Dairy Ration of the Foster Grain Company carry open formulas.

It may be of interest to note the ingredients most frequently used in dairy feeds.

For this purpose a table follows showing the number of times the ingredients listed

appeared in the 80 brands of dairy feeds found in the Massachusetts markets during
the past season.

High Grade Products.

Cottonseed meal
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feeding oats. Flax plant by-product is the residual material left after separating the

flax fiber from the flax plant.

Of the mineral supplements, salt is used in most of the dairy feeds. Bone nieal

(used but once) furnishes lime and phosphorus. Charcoal has no feed value but
tends to check fermentation in the digestive tract.

In any event the use of inferior material is of such frequent occurrence that the

purchaser should read the guarantee tag in order to be informed of what he is really

purchasing.

Hog Feeds.

Seven brands of hog feeds were collected, the average retail price of which was
about $2.50 a hundred. On the other hand, the average price of flour middlings

was S2.30 and of corn meal $2.00 a hundred. While these prepared pig feeds con-

tained tankage and in some cases dried buttermilk as well as other material which
would increase their cost, it is not believed that their use in Massachusetts for

economical pork production is warranted.

Calf Meals.

Ten brands of calf meal were collected. The guaranteed ingredients follow:

Blatchford's Calf Meal. — Locust bean meal, flaxseed, blood flour, rice polish,

linseed meal, milk albumen, barley meal, ground beans, cocoa shell meal, wheat flour,

cocoanut oil meal, recleaned cottonseed meal, fenugreek, anise, salt.

Eastern States Calf Meal. — Red Dog flour, soluble blood flour, linseed oil

meal, oat flour, ground barley, corn meal, bone meal, salt, calcium carbonate.

Elmore Calf Meal. — Red Dog flour, corn meal, oatmeal, linseed meal, reground
malted barley, blood meal, dried buttermilk, bone meal, salt.

Eshelman's Calf Meal. —• Cooked and baked wheat feed, Imseed meal, wheat
middlings, wheat flour, oatmeal, ground Kafir corn, blood meal, ground flaxseed.

Stevens' Milkade Calf Meal. — Ground malt, linseed meal, wheat bran, wheat
flour, cocoanut oil meal, bone meal, rice polish, cocoa shell meal, wheat middlings,

sesame oil meal, blood flour, calcium carbonate, fenugreek, anise, salt.

Purina Calf Chow. — Blood flour, linseed meal, hominy feed, wheat flour, corn

feed meal, salt.

Cream Quality Calf Meal. — Wheat flour, linseed meal, recleaned cottonseed

meal, cocoanut oil meal, beans and lentils, hominy feed, locust bean meal, blood
flour, ground flaxseed, malt flour, cocoa shell meal, dried buttermilk, fenugreek,

anise, calcium carbonate, salt.

Schumacher Calf Meal. — Oatmeal, ground flaxseed, ground puffed wheat,
linseed meal, milk albumen, blood flour, bicarbonate of soda.

Tioga Calf Food. — Oatmeal flour, bolted cottonseed meal, wheat middlings,

linseed meal, cocoanut oil meal, blood flour, phosphate of lime, cane molasses, salt.

The Security Food Compound for calves and hogs is more of a condimental feed

than a milk substitute. It was not registered and no information is at hand which
would indicate the ingredients it contains.

While it is believed these mixtures will prove satisfactory for the purpose intended,

it is probably true that some of them contain material which does not add to their

value, for example, the cocoa shell meal.

Miscellaneous Protein Feeds.

Feeds m this group all contain either wheat mixed feed or wheat bran as a base
together with either rye, corn or oat products. They are probably sold as wheat
feed substitutes. The Welden and Milk-Mor brands contain corn flour in addition

to the wheat. E-G-Co. Mixed Feed is a mixture of wheat bran, wheat middlings and
rye feed. Golden Grist Mixed Feed contains oat feed in addition to wheat bran and
middlings.
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Mixed Cereal Meals.

Eleven brands of ground corn and oats are reported. They were unadulterated.

There is evidently a growing demand for the so-called steam-cooked feeds consisting

of coarsely crushed corn and oats. Quality Steam-cooked Horse Feed, Thorobred
Horse Feed, Imperial Steam-cooked Horse Feed, 1795 Steam-cooked Corn and Oats,

and Horse-Sense Grain Feed are examples of this class. They consisted approximately

of 50 per cent corn and 50 per cent oats and retailed at an average price of $51.00

per ton. If they have been sterilized by steam as the name implies, the fact cannot

be detected by their appearance.

Stock and Horse Feeds.

In general this group contains feeds sho'^\'ing from 8 to 12 per cent protein and
having oat feed as a base, together with other products of higher digestibility. A
few contain no oat feed or other low-grade material, this fact being indicated in the

fiber classification on the opposite page. The feeds with the lower fiber content are

to be preferred.

Molasses Feeds (less than 15 per cent protein).

The greater number of feeds found in this group are intended for horse feeds.

Corn, oats, alfalfa and molasses are the ingredients most frequently used. A number
of brands contained one or more inferior products. Champion Challenge Dairy

Feed, International Special Dairy Feed and Minnesota Dairy Feed contained grain

screenings, the latter being made up entirely of grain screenings, molasses and salt.

Clipped oat by-product, which is the dust, hulls and light oats separated from
clipped oats, was found in Garden Spot Horse Feed, Kingfalfa Horse Feed, Inter-

national Horse Feed, and Chelsea Horse Feed. Oat hulls were numbered among
the ingredients found in Crescent Horse Feed, Tom Boy Stock Feed, Green Cross

Horse Feed, and Whittemore's Horse Feed.

Pul-Mor Horse Feed contained oat huUs and flax shives, both quite inferior in

nutritive value.

Inspection of Poultry Feeds.
Alfalfa Meal.

Three brands of alfalfa meal were collected. These were quite uniform in com-
position and fuUj^ as good in quality as average alfalfa hay.

Poultry Mashes and Meals.

Eighteen samples of starting feeds, 32 samples of growing feeds and 90 samples of

laying mashes were collected. Perfect Dry Mash, Crosby Poultry Mash, Best of All

Dry Mash, Diehl's Dry Mash, Layinor Mash, Greene's Poultry Mash, and Randall's

Mash contained oat feed. Blatchford's Chick Mash, Bl^tchford's Fill-The-Basket

Egg Mash, and Wyandotte Mash Feed contained cocoa shell meal. It is not believed

that either cocoa shell meal or oat feed will add to the value of a poultry ration.

Greene's First Feed for Baby Chicks, Greene's Grofast Chick Mash, Laymor Mash,
Greene's Poultry Mash, Blue Top Egg Mash and Ful-0-Pep Dry Mash contained

screenings. There is a wide variation in the quality of screenings. If they consist

very largely of small and broken grain they may be of considerable value providing

they do not contain injurious weed seeds. Greene's First Feed for Baby Chicks

contained 21.63 per cent of ash. This high ash content was due either to the shell

lime or to the meat and bone scrap that the feed contained. Such a high content of

ash is not advisable nor desirable. Grit and lime can be furnished much cheaper than

as an ingredient of a mash.
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The average analyses of the starting feeds, growing feeds and laying mashes follow:

Number
of

Samples.
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Average Analyses and Retail Prices of Unmixed By-Products.
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AUitiliKST, MASS.

CONTROL SERIES BULLETIN No. 25 NOVEMBER, 1923

MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COMMERCIAL FERTILIZERS

By H. D. Haskins, L. S. Walker and S. J. Broderick

The farmers of Massachusetts during the past year (July 1, 1922,

to July 1, 1923) used 63,709 tons of mixed and unmixed fertilizer

materials, involving a total outlay of $3,149,126. Such an expend-

iture for fertilizer materials warrants a most careful inspection

in order that the consumer may receive adequate protection against

inferiority and possible fraud. This the State has given the farmer

through the control service of its Experiment Station, and the re-

sults are presented in this bulletin. It is worth while for fertilizer

consumers to study the various tables and comments herein pre-

sented in order that they may learn at first hand the quality of

the different mixtures and unmixed materials offered, and see if

it may not be possible for them to buy and use fertilizers to better

advantage.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST. MASS.





DEPARTMENT OF CHEMISTRY.

J. B. LiNDSEY, Chemist

INSPECTION OF COMMERCIAL FERTILIZERS FOR
THE SEASON OF 1923.

BY H. D. HASKINS, CHEMIST IN CHARGE, ASSISTED BY L. S. WALKER AND S. J. BRODERICK.

MANUFACTURERS AND BRANDS.

During the season of 1923, 78 manufacturers, importers and dealers, including the

various subsidiaries of the large companies, secured certificates for the sale of 510
brands of fertilizer and fertilizing materials in Massachusetts. The following classi-

fication shows the general character of the fertilizers registered :
—

Complete fertilizers ....
Ammoniated superphosphates
Superphosphate and potash
Pulverized manures ....
Ground bone, tankage and dry ground fish

Chemicals and organic nitrogen compounds
Wood ashes .....

313
9
2
11
65
108

2

510

Although an earnest effort was made to secure representative samples of all brands
registered, the sampling agents were unsuccessful in securing the following brands.

Many of these were not sold in Massachusetts, although registered earlier in the season
in anticipation of a normal demand for them.

Manufactubeb and Brand. Grade.

The American Agricultural Chem-
ical Co.

High Grade Dried Blood

Apothecaries Hall Co.
Liberty Fish Bone & Potash .

Armour Fertilizer Works.
Armours Big Crop Fertilizer 3-8-3 .

Armours Big Crop Fertilizer 5-8-5 .

Bone Meal 3-48 . . . .

The Baker Castor Oil Co.
Castor Pomace . . . .

The Coe-Mortimer Co., Inc.
Chesapeake Four Eight Four .

Consolidated Rendering Co.
Tankage 7-15 ....
Tankage 9-20 ....

The Consumers Chemical Corp.
Bone Meal ....
Sheep Manure ....

Dextrogerm Co.
Radio-active Inoculated Peat

16-0-0

3-8-3

3-8-3
5-8-5
3-22-0

5.47-0-0

4-8-4

7-0.87-0
9-9-0

3-22-0
2.09-1.5-1.5

1.22-2-1

Manufacturer and Brand.

Eastern States Farmers' Exchange.
Eastern States Formula "B" .

Eastern States Formula "C" . _ .

Eastern States Ground Tankage' .

Essex Fertilizer Co.
Essex Tobacco 5-4-5 for Tobacco,

Fruits and Vines .

The L. T. Frisbie Co.
Cottonseed Meal

International Agricultural Corp.
I. A. C. Special

The National Fertilizer Co.
National Potato Phosphate

New England Fertilizer Co.
New England Top Dressing 7-5-2

Nitrate Agencies Co.
NACO Brand Number 7
NACO Brand Number 12 Peruvian
Guano Mixture

NACO Brand Number 14 Peruvian
Guano Mixture

Grade.

6.6-3.5-5

6.5-3-5.5

7-6.85-0

5-4-5

7.98-0-0

3-10-4

2-8-3

7-5-2

2.93-11.68-2.92

5.25-10.5-5.25

4.96-9.9-8.65

1 E. W. Martin assisted in the phosphoric acid laboratory two months, and F. J. Kokoski in the nitrogen
laboratory two months.





FERTILIZER VALUATIONS.

Quotations of wholesale prices on fertilizer chemicals and crude stock materials

have shown a gradual advance in case of ammonium sulfate, averaging for the six

months precedmg March 1, 1923, $18.91 above the quotations for the same period

in 1922. Nitrate of soda and the organic animal ammoniates have also shown a con-

sistent advance, but not to the same degree. The advance in organic vegetable am-
moniates has not been so great. Acid phosphate and potash salts have shown a little

falling olY in price as compared with the preceding year.

The following data secured from wholesale quotations furnished by the Oil, Paint

and Drug Reporter show the extent of price variations of the several products

listed: —

Material.

Average Price per Ton
FOR Six Months preceding

March 1.

1922.
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FERTILIZER TONNAGE.
The tonnage of mixed and unmLxed fertilizers sold in Massachusetts from July 1,

1922, to July 1, 1923, as compared with the tormage sold during the same period for

the previous year, -was as follows

:



(a) Mixed Fertilizers— Concluded.

Complete Fertilizers— Concluded.

High-Analysis (14 Per Cent or over op
Available Plant Food).



2. Of the 46,328 tons of mixed goods sold, about 99.5 per cent were complete fer-

tilizers and .5 per cent ammoniated superphosphates and superphosphates with
potash.

3. Of the 46,088 tons of mixed complete fertilizers, about 87 per cent were high-
analysis (14 per cent or over of available plant food) and 13 per cent low-analysis

fertilizers (less than 14 per cent available plant food).

4. Of the 40,226 tons of high-analysis complete fertilizers, 90 per cent were furnished
b}^ 29 grades and 189 brands, and 70 per cent were furnished by 6 grades and 132
brands.

5. Of the 5,862 tons of low-analysis fertilizers, 96 per cent were furnished by 5
grades and 49 brands, and 87 per cent were furnished by 3 grades and 44 brands.

6. In case of the ammoniated superphosphates and superphosphates with potash,

of the 240 tons sold, about 55 per cent were high-analysis and 45 per cent low-analysis

goods.

7. The tonnage of umnLxed fertilizing materials was distributed as follows: nitrogen

products, 51 per cent; phosphoric acid compounds, 39 per cent; potash compounds,
10 per cent.

Fortj'-two per cent of the total tonnage of mixed fertilizers was derived from grades
adopted as "New England Standard Nine" at a conference of fertilizer manufac-
turers, station directors and agronomists held in Boston, December 30, 1922, and 65
per cent of the total tonnage deviated by 1 per cent only in nitrogen, phosphoric acid

or potash from grades thus recommended. It is worthy of note that the 4-6-10 grade
ranied sixth from the highest in tonnage sold, the grades nearest to this in the "New
England Standard Nine" being 4-8-6 and 5-8-7.

The "New England Standard Nine" comprise the following grades:

0-12-6 4-8-6
2-12-4 5-4-5
3-10-4 5-8-7
3-10-6 8-6-6
4-8-4

Deficiency Statistics.

Serious deficiencies are emphasized on a subsequent page in case of those brands
having a conmiercial shortage amounting to $1 or over per ton. In some instances,

however, deficiencies in one or more elements have occurred which may have thrown
the fertilizer somewhat out of balance, although commercial shortages of a serious

nature were prevented by overruns in other ingredients.

The following table gives a general study of each manufacturer's brands, indicating

the seriousness of the deficiencies. The number of brands analyzed and the number
approximately equal to the guarantee in commercial valuation are also shown. The
data include all mixed goods analj^zed, and the deficiency statistics apply to nitrogen,

available phosphoric acid and potash.

MIXED FERTILIZERS.

Manufacturer.

The Alphano Humus Co.
The American Agricultural Chemical Co.
Apothecaries Hall Co. .

Armour P>rtilizer Works
Atlantic Packing Co.
Beach Soap Co.
The Berkshire Fertilizer Co.
Bon Arbor Chemical Co., Inc.

Bowker Fertilizer Co.

Number op
Brands.

© 03 2 -;

M °3 5 °

•^ s _
eg. g cj

<

Number op Tests or Determinations.

3

185
6

54
3

11

26
3

51

2

(U ^ c3

m

O g 3



Manufacturer.

The E. D. Chittenden Co.
Clay & Son
Tne Coe-Mortimer Co., Inc.

John C. Dow Co. .

Earp-Thomas Cultures Corp
Eastern States Farmers' Exchange
Essex Fertilizer Co.
The Excell Laboratories
The L. T. Frisbie Co.
John Glennie .

Luella Hastings
Thos. Hersom & Co.
A. W. Higgins, Inc.

International Agricultural Corp.
Henry James & Son, Inc.

Lowell Fertilizer Co.
The Mapes Formula & Peruvian Guano Co
A. G. Markham & Co. .

Sylvester A. McGovern
Nature's Plant Food Co.
The National Fertilizer Co
New England Dressed Meat & Wool Co.
New England Fertihzer Co. .

Nitrate Agencies Co.
Olds & Whipple, Inc.

Oyama Products Co.
Parmenter & Polsey Fertilizer Co
Pawtucket Rendering Co.
Providence Farmers Exchange Inc
The Rogers & Hubbard Co
Ross Bros. Co.
F. S. Royster Guano Co.
Sanderson Fertilizer & Chemical Co
M. L. Shoemaker & Co., Inc.

Springfield Rendering Co.
The Summers Fertilizer Co., Inc
William Thomson & Sons Ltd.
Victory Fertilizer Co.
Virginia-Carolina Chemical Co.
C. P. Washburn Co.
What Cheer Chemical Co., Inc.

Whitman & Pratt Rendering Co.
The Wilcox Fertilizer Co.
A. H. Wood & Co. . .

Worcester Rendering Co.

Number of
Brand.s.

2 3 B's

Number of Tests or Determinations.

OX! .

"^ o a

^^

S m 3

\^—

'

» S 3
oOO

The following table shows the nature and extent of the deficiencies in mixed fer-

tilizers recorded during the season, as compared with similar data for the two previous

years.

1922. 1923.

Brands deficient in one element
Brands deficient in two elements
Brands deficient in three elements .

Brands deficient in nitrogen
Brands deficient in available phosphoric acid
Brands deficient in potash ...

1.32

3.3

7

48
118

134

34
116
20
3

52
46
67

The summary of serious commercial shortages in mixed fertilizers, as compared with
the past five years, is given on page 10:—
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Inferior Forms of Organic Nitrogen.

For the past eighteen years or more the quality of the organic nitrogen in mixed
fertilizers has been studied by the agricultural chemist. For the past thirteen years
this Station has, in the tabulation of the analytical data on fertilizer inspection, indi-
cated the quality of the water insoluble organic nitrogen on all brands analyzed.
That this _has_ been at least partly responsible for the improvement in the quality of
the organic nitrogen which the fertilizers have contained there can be no question.
The two laboratory methods commonly used in studying the activity of the water
insoluble nitrogen in fertilizers are known as the "Jones Alkaline Permanganate
Method" and the "Street's Neutral Permanganate Method." No one having a cor-
rect understanding of the matter disputes the chemist's ability by means of these
methods to pick out those brands which contain the more inferior forms of water
insoluble organic nitrogen. There does exist, however, considerable difference of opinion
as to what the results show and how they shall be interpreted. Nitrogen activity by
the laboratory methods does not mean the same thing as nitrogen availability by vege-
tation tests. In fact, comparisons made on many samples both at the Rhode Island
Agricultural Experiment Station and the Massachusetts Station show that the neutral
permanganate method gives much higher figures in activity than does the vegetation
test in availability. On the other hand, the alkaline permanganate method not infre-

quently, particularly in case of mix-tures containing organic vegetable ammoniates,
gives considerably lower figures in activity than does the vegetation test in avail-
ability. It is generally understood by the trade and by the control chemist that any
fertilizer containing its water insoluble nitrogen in forms to give an activity of less

than 80 by the neutral and less than 50 by the alkaline permanganate method shall

be considered as containing organic nitrogen of an inferior form. Some chemists who
are qualified to speak with authority believe that the passing mark in case of the alka-
line method should be raised by five points, making it 55 instead of 50. It is not un-
common for two chemists in studying the organic nitrogen activity on the same sample
of fertilizer to obtain results which vary from one to three points, and in some cases
even more; particularly is this apt to be the case if the type of apparatus used in the
two laboratories is different. It might also be said that in this as in almost all opera-
tions, experience is an important factor.

In the 1922 fertilizer inspection in this State two brands of fertilizer representing
grades 2-8-2 and 2-8-3 were found by the laboratory methods to contain organic
nitrogen of an inferior quality. At the request of the manufacturer the sealed dupli-
cate samples, as provided by the law, were forwarded to their chemist for checking
purposes, who reported back a test of over 50 activity on one of the brands; the check
results were, however, under 55 activity in all cases. A study by us of the results of
analysis of grades 2-8-2 and 2-8-3 put out by the manufacturer showed that 14
brands and 48 samples of the 2-8-2 grade, and 16 brands and 48 samples of the 2-8-3
grade had given activities of water insoluble organic nitrogen between 46 and 54 by
the alkaline permanganate method. It seemed worth while, therefore, to study the
actual crop producing power of the water insoluble nitrogen in these two tj^pes of fer-

tilizer, by the use of vegetation tests, in order to confirm the reliability of the labora-
tory methods used in detecting the presence of low-grade organic ammoniates. Plans
therefore were made to conduct such tests not only with the two brands in question,
but also with the various brands belonging to the same two grades that were put out
by this company.

Vegation Test for Nitrogen Activity.

The soil used for the experiment was taken from one of the Experiment Station
fields. No nitrogen fertilizer or animal manure has been applied to this soil since
1890. It has received annually durmg this period, 320 pounds of dissolved boneblack
(acidulated phosphate) and 160 pounds of muriate of potash per acre. The only
nitrogen which the soil has received for nearly a third of a century has resulted from
crop residues or natural sources common to fields under usual farm management.
One part by weight of this soil was mixed with two parts of sifted sand, and forty-

three pounds of this mixture was weighed into each pot.
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Each pot received the following basic fertilizer application:—
25 grams of fine ground limestone.

5 grams of sulfate of potash-magnesia.
5 grams of muriate of potash.

9 grams of acid phosphate.
18 grams of basic slag phosphate.

Nitrogen Applications.

Number
of Pots.

Source of Nitrogen. Grams of
Nitrogen per Pot.

None
Nitrate of soda .

Dried red blood .

Dried red blood .

Washed dried red blood
Washed dried red blood
Washed fertilizer, grade 2-8-2

Washed fertilizer, grade 2-8-2

Washed fertilizer, grade 2-8-3

Washed fertilizer, grade 2-8-3

.42

.421

.841

.42

.84

.42

.84

.42

.84

1 .42 grams per pot equivalent to 59.5 lbs. nitrogen per acre.

.84 grams equivalent to 119 lbs. per acre.

The commercial fertilizers and one series of the dried blood were washed with suc-

cessive portions of distilled water so as to remove all water soluble nitrogen. The
water insoluble portion, dried at a low temperature, was used in the vegetation pot
work. Each fertilizer residue was tested for nitrogen and also for nitrogen activity

by both the alkaline and neutral permanganate methods, in order to secure data for

comparison with the vegetation experiment. The various nitrogen products, as weU
as the basic fertilizer applications, were mixed with the whole volume of soil in each pot.

Oats were selected as the crop to be grown. The crop was harvested when in milk
by cutting even with the ground, each pot having its full quota of plants (ten) at har-

vest time. Dry matter determinations were made on the air dried products. The
care of the experiment during the growing season was in charge of Mr. R. L. Coffin,

who has had many j^ears of experience in this line of work.

Results are presented in the following table. The relative nitrogen availability is

calculated from the average increased yields over the no-nitrogen pots, the average

increase from the washed dried blood being placed arbitrarily at 80 for each quantity

of application. For the sake of comparison the activity of the nitrogen in each source

of organic nitrogen used, as determined by the two laboratory methods under discus-

sion, is included. In the case of the unwashed blood, this activity is calculated on the

total nitrogen basis, and includes water soluble organic as well as the active water
insoluble organic nitrogen.
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Pot
Number.
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(190 samples); between 4 and 5 per cent (315 samples); and 5 per cent or over (228
samples).

Fig. 1. — Proportion of Mineral and Organic Nitrogen Found.

'\////Wm///m/m ^\ ^r ^? ^1^ '^\ ^ ^? ^'l

" A™»0'»ia Guarantee

Below 2

2 to 3

3 to 4

4 to 5

5 or over

The shaded portion indicates mineral, the unshaded portion organic, in 100 parts of nitrogen.

The above graph shows that as the ammonia guarantee is increased, the proportion
of mineral nitrogen is increased, so that in those brands having an ammonia guarantee
between 4 and 5, over one-half is in the form of nitrates or anunoniates. The data
presented above raise the question of the economy of supplying such a large propor-
tion of organic nitrogen in those brands having a low ammonia guarantee. These
goods are probably used chiefly as a supplement to the manure supply of tlie farm.
Since the nitrogen in manure is relatively slow acting, it follows that it should be
supplemented by quick acting rather than by further applications of slow acting
nitrogen.

Fig. 2. — Percentage of Total Nitrogen in Active Form.

Based on the alkaline permanganate method and the assumption that all of the water soluble nitrogen
is active.

100 Amnonia Guarantee

Below 2

2 to 3

3 to 4

4 to 5

5 or over

The shaded portion represents active, the unshaded portion inactive, nitrogen.

The above graph indicates a surprisingly slight difference in the activity of the total

nitrogen in the various grades. The use of an increased proportion of mineral nitrogen
is probably responsible for the slightly increased activity in the nitrogen of the high
ammonia grades. g-^

Active versus Inactive Organic Nitrogen.

Fig. 3. — Percentage of Total Organic Nitrogen in Active Form.

10 20 30 40 50 60 70 80 90 100 Ananonia Guarantee

Below 2

2 to 3

3 to 4

4 to 5

5 or over

Fig. 4. — Percentage of Water Insoluble Nitrogen in Active Form.

30 40 50 60 VO 80 90 10 Ammonia Guarantee

Below 2

2 to 3

3 to 4

4 to 5

5 or over

The shaded portion represents active, the unshaded portion inactive, organic nitrogen by the alkaline per-
manganate method. In Figure 3, the active organic nitrogen includes the water soluble and the active
water insoluble forms.
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The graphs representing active versus inactive organic nitrogen show that the

activity of the water insoluble nitrogen improves as the ammonia guarantee is in-

creased. The slightly lower activity of the total organic nitrogen in case of those
brands with an ammonia guarantee of 5 per cent or over is due no doubt to the pres-

ence of organic vegetable ammoniates such as cottonseed meal, castor pomace, etc.,

foimd in the brands for tobacco. The alkaline permanganate method is not as well
suited for this class of materials as is the neutral method, which places them among
the high grade products where they belong.

The following table lists those brands which were found during the 1923 inspection

to have their water insoluble nitrogen in forms testing under 50 by the alkaline and
under 80 by the neutral permanganate methods, and which did not show a sufficient

overrun of total nitrogen so that the minimum guarantee was met by the more active

forms.
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Mixtures Substantially Complying with Guarantee.

Name of Manufacturer and Brand.

The Alphano Humus Co.
Alphano Humus (1922 stock) (1)1 . . . .

The American Agricultural Chemical Co.
Aroostook Potato Manure (7)^

Bay State Fertilizer (1)

Bowker's Lawn & Garden Dressing (3) ...
Bradley's Complete Manure for Potatoes & Vegetables

(14)2

Bradley's Complete Manure for Top Dressing Grass &
Grain (10)2

Bradley's Complete Manure wnth 10% Potash (14)2 .

Bradley's Complete Tobacco Manure (2) .

Bradley's Corn Phosphate (13)2

Bradley's Eclipse Phosphate (7) .

Bradley's Northland Potato Grower (5) . . .

Bradley's Onion Fertilizer (1) .... .

Bradley's Potato Fertihzer (13)2

Bradley's Potato Manure (16)2

Bradley's XL Superphosphate of Lime (23)2

Breck's Lawn & Garden Dressing (2)2

Breck's Market Garden Manure (3)2 .

Complete Manure with 10% Potash (4) ...
Complete Potato Mixture (2) .....
Double A Tobacco Fertihzer (1)

Farquhar's Lawn & Garden Dressing (1) .

Farquhar's Vegetable & Potato Fertihzer (2)2

Fish & Potash (4)

General Crop Fertilizer (1)

Grass & Lawn Top Dressing (4)2

Grass & Oats Fertilizer (2)

Listers Corn & Potato Fertihzer (3) .

Listers Success Fertilizer (2) .

Listers 4-8-4 Fertihzer (3)

Monarch Potato Manure (4)2 .....
Peerless Potato Manure (3)

Prohfic 10% Potash Fertihzer (7)2. ....
Quinnipiac Corn Manure (3) .....
Quinnipiac Market Garden Manure (5)2

Quinnipiac Phosphate (4) ..... .

Quinnipiac Potato Manure (1) .... .

Quinnipiac Potato Phosphate (4)2

Universal Phosphate (4)

Williams & Clark Americus Corn Phosphate (3) .

Wilhams & Clark Americus High Grade Special for

Potatoes & Vegetables (3)

Wilhams & Clark Americus Potato Manure (5)2.
Williams & Clark Potato Phosphate (4)4

Apothecaries Hall Co.
Liberty Corn Fruit & All Crops 2-8-2 (1) .

Liberty Market Gardeners Special 4-8-4 (1)

Armour Fertilizer Works.
Armours Big Crop Fertilizer 2-12-2 (1)

Armours Big Crop Fertihzer 3-8-4 (8) 2

Armours Big Crop Fertihzer 4-6-10 (10)2

Armours Big Crop Fertihzer 4-8-4 (9) 2

Armours Big Crop Fertilizer 5-8-7 (7)2

Armours Big Crop Fertihzer 8-6-6 (3) .

Armours Big Crop Onion Special 4-10-6 (3) *

Armours Big Crop Tobacco Special 5-4-5 (3)

Armours Corn Grower 2-8-2 (7) 2 .

Armours Fertihzer 2-8-3 (1) .

Armours General Crop Fertihzer (1922 stock) (1)

Atlantic Packing Co.
Atlantic Packing Co. 2-8-2 (1922 stock) (1) .

Grade of

Fertilizer.

5-8-7
2-8-2
3-9-2

4-8-7

6-6-4
4-6-10
5^-5
2-8-2
1-8-2
4-8-4
4-8-4
2-8-3
3-8-4
3-9-2
6-6-4
4-8-7

4-6-10
3-8-4
5-4-5
4-8-7
4-8-4
3-10-3
2-8-3

&-fr4
0-12-2
2-8-3
2-8-2
4-8-4
4-8-4
4-8-7
2-8-10
2-8-2
4-8-7
3-9-2
3-8-4
2-8-3
1-8-2
2-8-2

4-8-7
2-8-3
3-8-4

2-8-2
4-8-4

2-12-2
3-8-4

4-6-10
4-8^
5-8-7
8-6-6

4-10-6
5-4-5
2-8-2
2-8-3
1-7-1

2-8-2

Nitrogen.

Propor-
tion

in Water
Soluble
Form.

H

%0

H

%0

H

"'Ao

»Ao

%

Yi

Yi

Quahty
of

Organic.

Inferior

Good
Good
Good

Good

Good
Good
Good
Passed
Passed
Passed
Good
Good
Good
Passed
Passed
Good
Good
Good
Passed
Passed
Good
Passed
Passed
Good

Good
Good
Good
Passed
Good
Passed
Passed
Good
Passed
Good
Good
Passed
Passed

Good
Passed
Passed

Passed
Passed

Good
Passed
Good
Good
Good
Passed
Passed
Good
Passed
Passed
Passed

Passed

Form of Potash.

Muriate

Muriate
Muriate
Muriate

Muriate

%o sulfate'
3-2 sulfate'
Sulfate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
3^ sulfate'
Muriate
Muriate
Muriate
Sulfate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate

Muriate
Muriate
Muriate

Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
Muriate

\i sulfate ^

Sulfate
Muriate
Muriate
Muriate

Muriate

1 Figures in parentheses following the brand name indicate the number of samples from which the composite
sample finally analyzed was drawn.

2 Two analyses made.
' The remainder muriate.
' Four analyses made.
' Three analyses made.
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Mixtures Substantially Complying with Guarantee — Continued.
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Mixtures Substantially Complying with Guarantee — Continued.
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Mixtures Substantially Complying with Guarantee— Continued.
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Mixtures Substantially Complying with Guarantee— Continued.

Name of Mancfacturek and Brand.

Olds & Whipple, Inc. — Con.
O & W Special H. G. Tobacco Starter (1) .

O & W Tobacco Fertilizer, Blue Label Brand (1)

O & W Top Dres.sing for Grass (1) . . .

Oyama Products Co.
Oyama Plant Food tl)

Pawtucket Rendering Co.
Animal 3-8-4 {!)

Pawtucket 4-8-4 (1922 stock) (1) . . . .

Pawtucket 4-8-7 {2)

Pawtucket 5-8-5 (1)

Potato 4-8-4 (1)

Parmenter & Polsey Fertilizer Co.
P & P Plymouth Rock Brand for All Crops 3-8-4 (5) .

P & P Potato Phosphate, for Potatoes and Vegetables
4-8-7 (4)

P & P Top Dressing 7-5-2 (1) . . . .

P & P 2-8-2 for Farm and Garden (3) .

P & P 2-8-3 (1)

P & P 3-6-10 for Corn, Potatoes & Vegetables (3)

P & P 4-6-10 for Potatoes & Vegetables (2) .

P & P 4-8-4 for Potatoes, Corn and Vegetables (2)

P & P 5-4-5 for Tobacco, Fruit & Vines (1)

P & P 5-8-7 for Potatoes and Market Gardens (2)

Providence Farmers Exchange Inc.
Exchange Brand 4-8-4 (,2) . . . . .

Exchange Brand 5-8-5 (.2)

The Rogers & Hubbard Co.
Hubbard's "Bone Base" Fertilizer for Oats and Top
Dressing (7)

Hubbard's "Bone Base" Fertihzer for Seeding Down (2)

Hubbard's "Bone Base" Soluble Corn and General
Crops Manure (3)

Hubbard's "Bone Base" Soluble Potato Manure (5)

Hubbard's "Bone Base" Soluble Tobacco Manure (5)

Rogers & Hubbard's All Soils-All Crops Fertilizer (6)

Rogers & Hubbard's Climax Tobacco Brand U)
Rogers & Hubbard's Corn and Grain Fertilizer (3)

Rogers & Hubbard's High Potash Fertihzer (3) .

Rogers & Hubbard's Potato Fertihzer (3) .

Rogers & Hubbard's Tobacco Grower, Vegetable For-

mula (1) •

Mixture, One-Half Hubbard's "Bone Base" Soluble

"robacco Manure, One-Half Rogers & Hubbard's
CMmax Tobacco Brand (.2) ...

Mixture, One-Half Hubbard's "Bone Base" Soluble

Tobacco Manure, One-Half Rogers & Hubbard's
Tobacco Grower, Vegetable Formula (2) .

Ross Bros. Co.
Ross Bros. Co. Home Garden (1)

Ross Bros. Co. Lawn Top Dressing (1) ...
F. S. Royster Guano Co.

Royster's Banner Guano (1)

Royster's Bully Guano (2) .

Royster's Fish, Flesh & Fowl (2)

Royster's Quality Trucker (4)

Royster's Top Dresser (2)

Royster's Trucker's DeUght (5)

Royster's Valley Tobacco Formula (6) 2

Royster's Wrapper Guano (1)

Sanderson Fertilizer & Chemical Co.
Sanderson's Atlantic Coast Bone, Fish & Potash (4)

Sanderson's Complete Tobacco Grower (4) .

Sanderson's Corn Superphosphate (1) .

Sanderson's Formula A [3)

Grade of

Fertihzer.

10-3-0
6-3-5
7-4-0

20.67-17.35-
24.52

3-8^
4-8HI
4-8-7
5-8-5
4-8-4

3-8-4

4-8-7
7-5-2
2-8-2
2-8-3

3-6-10
4-6-10
4-8-4
5^-5
5-8-7

4-8-4
5-8-5

10-3-8
3-5-6

3-8-6
6-8-5

6-8-10
4-8-4
5^-4
1-10-3
3-8-10
2-8-4

6-4-4

5.5-5-7

6-6-7

2-8-0
3.5-8-3

2-8-10
2-8-5
2-8-3
4-8-7
7-6-5
4-8-4
5^-5
7-3-7

2-8-3
5-4-5
2-8-2
4-8^

Nitrogen.
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Mixtures Substantially Complying with Guarantee — Concluded.

Name of Manufacturer and Brand.

Sanderson Fertilizer & Chemical Co. — Con.
Sanderson's Formula B (2) .

Sanderson's Havana Leaf Grower (1) .

Sanderson's Potato Manure (3) .... .

Sanderson's Top Dressing for Grass & Grain (1)

M. L. Shoemaker & Co., Inc.
Swift-Sure Super Phosphate Crop Grower (1)

Swift-Sure Super Phosphate General Use (1)

Swift-Sure Tobacco Starter 4-10-0 (3)2

Springfield Rendering Co.
Springfield Animal Brand 3-8-4 (1) . . . .

Springfield Market Garden Grower & Top Dresser
5-8-7 (1)

Springfield Special Potato, Onion & Vegetable Fertilizer
4-8-4 (1)

Springfield Tobacco Special 5-4-5 (1) .

Springfield 2-8-3 (1)

Springfield 4-8-6 (1)

The Summers Fertilizer Co., Inc.
Summers 5-8-7 (1)

William Thomson & Sons Ltd.
Thomson's Vine Plant & Vegetable Manure (1)

Virginia-Carolina Chemical Co.
V-C Aroostook Potato Grower (1)

V-C Double Owl Brand (1) .

V-C Indian Chief Brand (.1) .

V-C Plymouth Brand (1) . . . .

V-C Royal Brand (1)

V-C Tip Top Brand (1) . . . .

C. P. Washburn Co.
"Made Right" Corn Grower (2) .

"Made Rignt" Market Garden (2)

"Made Right" Potato (.2) .

What Cheer Chemical Co., Inc.
What Cheer Biand Fertilizer (1922 stock) (1)

Whitman & Pratt Rendering Co.
Whitman & Pratt's 2-8-2 Brand (5)

Whitman & Pratt's 3-8-3 Brand H)
Whitman & Pratt's 4-6-10 Brand (3)

Whitman & Pratt's 4-8-4 Brand (3)

Whitman & Pratt's 5-8-7 Brand (2)

The Wilcox Fertilizer Co.
Wilcox Corn Special (3)

Wilcox Fish and Potash (3) .

Wilcox Grass & Truck Fertilizer (1)

Wilcox Potato & Vegetable Phosphate (3)
Wilcox 4-8-4 Fertilizer (3J . . .

Wilcox 5-8-7 Fertilizer (2) . . .

A. H. Wood & Co.
Woods Justrite 4-8-4 Brand (2) . . . .

Woods Justrite 4-8-7 Brand (2)2 ....
Woods Justrite 4-10-5 Brand (1) ....
Woods Justrite 7-4-3 Brand (1) . . . .

Worcester Rendering Co.
Prosperity Brand Corn & Grain Fertilizer (3)

Prosperity Brand Market Garden Fertilizer (3) .

Prosperity Brand Potato & Vegetable Fertihzer (4)

Grade of
Fertilizer.

4-8-6
7-3-7
3-8-4
6-6-4

4-8-4
3-10-3
4-10-0

3-8-4

5-8-7

4-8-4
5-4-5
2-8-3
4-8-6

5-8-7

3.95-7-5

5-8-7
4-8-6
5-4-5
2-12-4
3-10-6
8-6-6

2-8-1.96
4-8-5.9

4-8-3.92

2-8-2

2-8-2
3-8-3

4-6-10
4-8-4
5-8-7

3-10-4
3-8-3
5-8-4
4-8-6
4-8-4
5-8-7

4-8-4
4-8-7

4-10-5
7-4-3

2-8-2
5-8-7
4-8^

Nitrogen.

Propor-
tion

in Water
Soluble
Form.

H

7l0

'/i

yio

»/io

9/lO

%0
All

%

Vs

%0

»/io

'A

Quality
of

Organic.

Good
Good
Passed
Passed

Good
Good
Good

Good

Good

Good
Good
Good
Passed

Passed

Good

Passed
Passed
Good
Passed

Good
Good
Good

Passed

Good
Good
Good
Good
Good

Passed
Passed
Good
Good
Good
Good

Passed
Inferior
Inferior
Inferior

Passed
Good
Passed

Form of Potash.

^i sulfate 1

9/10 sulfate 1

Muriate
Muriate

Muriate
^4 sulfate!

Muriate

Muriate

Muriate
«Ao sulfate 1

Muriate
Muriate

Muriate

Vio sulfate 1

Muriate
Muriate
Sulfate
Muriate
Muriate
Muriate

Muriate
Muriate
Muriate

Muriate

Muriate
Muriate
H sulfate!
Muriate
Muriate

Muriate
Muriate
H sulfate I

14 sulfate I

Muriate
Jf sulfate I

Muriate
Muriate
Muriate
Muriate

Muriate
Muriate
Muriate

! The remainder muriate. 2 Two analyses made.
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CHEMICALS AND RAW PRODUCTS.

The following table presents a summary of the results of the inspection of chemicals

and raw products :
—



25
Nitrate of Soda and Sulfate of Ammonia— Concluded.

Brands Substantially Meeting their Guarantees— Concluded.
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Cottonseed Meal, Castor Pomace and Rapeseed Meal— Concluded.

Brands showing a Commercial Shortage of $1 or over per Ton.
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Potash Compounds.

The two tables following represent those chemicals valued chiefly for their potash.

Muriate and High-grade Sulfate.

Brands Substantially Meeting their Guarantees.

Manufacturer.

The American Agricultural Chemical Co
Apothecaries Hall Co.
Armour Fertilizer Works .

Beach Soap Co.
The Berkshire Fertilizer Co.
Consolidated Rendering Co.
The Consumers Chemical Corp.
Eastern States Farmers' Exchange
A. W. Higgins, Inc. .

N. J. Fertihzer & Chemical Co.
Providence Farmers Exchange Inc.
F. S. Rovster Guano Co. .

The Wilcox Fertilizer Co. .

Muriate of Potash.

Number
of

Samples.

5

1

3

1

1

111

1

2
41

1

Found.

49.72
52.52
50.48
50.80
52.24
51.11
51.84
51.76
52.61
52.88
49.63

54.12

Guaran-
teed.

48.00
50.00
48.00
50.00
50.00
50.00
48.00
50.00
50.00
50.00
48.00

50.50

High grade Sulfate
of Potash.

Number
of

Samples. Found.

49.64

50.44

49.07
51.52

50.24
49.79
49.00

49.92

Guaran-
teed.

48.00

50.00

48.00
48.00

48.00
48.00
48.00

48.00

Brands showing a Commercial Shortage of $1 or over per Ton.

International Agricultural Corp. 12
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Raw Products supplying Nitrogen and Phosphoric Acid.

Dry Ground Fish.

Bhands Substantially Meeting their Guarantees.
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Ground bone and Tankage— Concluded.

Brands Substantially Meeting their Guarantees — Concluded.

Manufacturer. Brand.

International Agricultural /

Corp 1

Lowell Fertilizer Co.

The George E. Marsh Co.
\

New Bedford Department of

Garbage Disposal
New England Dressed Meat
and Wool Co.

N. J. Fertilizer & Chemical
Co

Carroll S. Page
Pawtucket Rendering Co.
Providence Farmers Exchange

Inc. .....
The Rogers & Hubbard Co. .

Sanderson FertiUzer & j

Chemical Co. . . 1

M. L. Shoemaker & Co., Inc.

Whitman & Pratt Rendering
Co

The Wilcox Fertilizer Co.
J. M. Woodard
Worcester Rendering Co.

Bone Meal (1922 stock) .

Bone Meal
Lowell Tankage 6-30 (1922 stock)
Fertilizer Bone ....
Dry Ground Animal Tankage .

Garbage Tankage

Bone Fertilizer ....
"Croxton Brand" Steamed Bone
Meal

"Croxton Brand" Ground Tankage
Page's Raw Ground Bone
Ground Bone ....
Exchange Brand Bone Meal 3-48'

,

Hubbard's Pure Raw Knuckle Bone
Flour

Sanderson's Fine Ground Bone
Special Ground Bone (1921 stock)
Swift-Sure Bone Meal

Whitman & Pratt's Ground T.inkage
Ground Steam Bone
Woodard Unground Tankage .

Prosperity Brand Ground Tankage .

Num-
ber of

Sam-
ples.

Grade.

3.00-22.00
4..50-23. 00
6.00-14.00
2.00-22.89
5.00-18.31

2.43- 1.001

2.74-20.00

3.00-22.89
10.00- 8.70
4.50-22.00
3.00-20.00

3.00-21.97

4.64-24.70
3.00-22.00
3.00-22.88
5.50-20.00

6.00-13.72
2.50-25.17
5.47-18.00
7.00-10.00

Degree of
Fineness.

Finer
than

Vso Inch
rPer

Cent).

66.98
66.63
44.20
58.52
67.63

43.20

72.52
72.17
46.78
57.74

49.46

53.14
42.69
44.65
48.38

54.57
64.46
21.85
43.96

Coarser
than

1/^0 Inch
(Per

Cent).

33.02
33.37
55.80
41.48
32.37

56.80

27.48
27.83
53.22
42.26

50.54

46.86
57.31
55.35
51.62

45.43
35.54
78.15

56.04

Guaranteed also to contain .75 per cent potash. 2 Two analyses made.

Brands showing a Commercial Shortage of $I or over per Ton.
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Wood Ashes.

Wood ashes are valued chiefly for their content of potash, phosphoric acid and lime.

The average composition of the product is showTi below. As the content of lime

was not a part of the guarantee in the samples analyzed this season, no tests were made
for this element, but this usually runs about 31 per cent. After allowing for the value

of the phosphoric acid and lime, the cost of potash from this source was 33.3 cents a
pound, or $6.66 per unit, as compared with SI. 12 per unit for potash from high-grade

sulfate. It is true that potash in ashes is present largely as carbonate, but assuming
that in some instances there is justification for paying a premium for potash in this

form for use in agriculture, attention may be called to the fact that high-grade car-

bonate of potash, guaranteed 65.43 per cent K2O, is at present quoted in the Oil,

Paint and Drug Reporter at $135.00 per ton. At this rate, the actual potash costs

about 12.4 cents a pound, or $2.48 per unit, after allowing 20 per cent increase in cost

for freight and overhead.

Note. — Variation in percentage composition in the twelve analyses made: moisture, 8.93 to 23.59; phos-
phoric acid, 1.25 to 2.27; water soluble potash, 2.41 to 6.79; total potash, 3.55 to 8.51, with an average of 6.69 for
those sold on unit basis and 4.06 when sold on the ton basis. Attention is called in the table to the much higher
content of plant food in ashes sold on the unit basis. This indicates that the poorer quality of ashes was reserved
for sales made on the ton basis. The product should always be bought subject to analysis.

Pulverized Animal Manures.

Brands Substantially Meeting their Guarantees.
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DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILIZERS
FOR SALE IN THE STATE IN 1923.

The American Aericultural Chemical Co., 92 State St., Boston, Mass.
The American Cotton Oil Co., 50 Chmch St., New York, N. Y.
Apothecaries Hall Co., S-24 Benedict St., Waterbury, Conn.
Armour Fertilizer Works, 305 Broadway, New York, N. Y.
The Baker Castor Oil Co., 120 Broadway, New York, N. Y.
The Barrett Co., 40 Rector St., New York, N. Y.
Beach Soap Co., Lawrence, Mass.
The Berkshire Fertilizer Co., Bridgeport, Conn.
Bon Arbor Chemical Co., Inc., 390-2 Straight St., Paterson, N. J.
Bowker Fertilizer Co., 43 Chatham St., Boston, Mass.
Joseph Breck & Sons Corp., 51 No. Market St., Boston, Mass.
Butchers Rendering Co., Fall River, Mass.
The E. D. Chittenden Co., Bridgeport, Conn.
Clay & Son, Temple Mill Lane, Stratford, London, Eng.
The Coe-Mortimer Co., Inc., cor. Merchants Row and So. Market St., Boston, Mass.
Consolidated Rendering Co., 40 No. Market St., Boston, Mass.
The Consumers Chemical Corp., 120 Broadway, New York, N. Y.
Dextrogerm Co., Plymouth, Mass.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Earp-Thomas Cultures Corp., Nelson Ave. and Hill St., Long Island City, N. Y.
Eastern States Farmers' Exchange, 292 Worthington St., Springfield, Mass.
Essex Fertilizer Co., 39 No. Market St., Boston, Mass.
The Excell Laboratories, 4535 Ravenswood Ave., Chicago, 111.

R. & J. Farquhar Co., 6 So. Market St., Boston, Mass.
The L. T. Frisbie Co., New Haven, Conn.
John Glennie, P. O. Box 20, Lawrence, Mass.
Mrs. Luella Hastings, 85 Southern Ave., Dorche.ster, Mass.
Thos. Hersom & Co., 11 Commercial St., New Bedford, Mass.
A. W. Higgins, Inc., So. Deerfield, Mass.
The Home Soap Co., Worcester, Mass.
J. W. Howard, .328 Broadway, Somerville 45, Mass.
Humphreys-Godwin Co., Memphis, Tenn.
International Agricultural Corp., 126 State St., Boston, Mass.
Henry James & Son, Inc., Somerville, Mass.
.lohn Joynt, Lucknow, Ontario, Can.
Lowell Fertilizer Co., 40 No. Market St., Boston, Mass.
The Mapes Formula & Peruvian Guano Co., 143 Liberty St., New York, N. Y.
A. G. Markham & Co., Springfield, Mass.
The George E. Marsh Co., Lynn, Mass.
Sylvester A. McGovern, Andover, Mass.
Merrimac Chemical Co., 148 State St., Boston, Mass.
Middlesex County Farm Bureau, 12 Moody St., Waltham, Mass.
The National Fertihzer Co., 92 State St., Boston, Mass.
Natural Guano Co., Aurora, 111.

Nature's Plant Food Co., 43 Commercial St., Boston, Mass.
New Bedford Department of Garbage Disposal, New Bedford, Mass.
New England Dressed Meat & Wool Co., 41 No. Market St.. Boston, Mass.
New England Fertilizer Co., 40A No. Market St., Boston, Mass.
Nitrate Agencies Co., Bound Brook, N. J.

N. J. Feitilizer & Chemical Co., 40 Rector St., New York, N. Y.
Olds & Whipple, Inc., Hartford, Conn.
Oyama Products Co., Fostertown Rd., Newburgh, N. Y.
Pacific Manure & Fertilizer Co., 429 Davis St., San Francisco, Cal.
Carroll S. Page, Hyde Park, Vt.
Parmenter & Polsey Fertilizer Co., 41 No. Market St., Boston, Mass.
Pawtucket Rendering Co., Pawtucket, R. I.

Premier Poultry Manure Co., 431 So. Dearborn St., Chicago, III.

Providence Farmers Exchange Inc., 16 So. Water St., Providence, R. I.

The Pulverized Manure Co., 828 Exchange Ave., Union Stock Yards, Chicago, 111.

Geo. B. Robinson, Jr., Produce Exchange, 8 Broadway, New York, N. Y.
The Rogers & Hubbard Co., Middletown, Conn.
Ross Bros. Co., Worcester, Ma.=s.
F. S. Royster Guano Co., 1604-1614 Munsey Bldg., Baltimore, Md.
Sanderson Fertilizer & Chemical Co., New Haven, Conn.
M. L. Shoemaker & Co., Inc., Delaware Ave. & Venango St., Philadelphia, Pa.
Southland Cotton Oil Co., Paris, Tex.
Springfield Rendering Co., Springfield, Mass.
The Summers Fertilizer Co., Inc., Stock Exchange Bldg., Baltimore, Md.
William Thomson & Sons Ltd., Tweed Vineyard, Clovenfords, Scotland.
Virginia-Carolina Chemical Co., 120 Broadway, New York, N. Y.
C. P. Washburn Co., Middleboro, Ma.ss.
What Cheer Chemical Co., Inc., Pawtucket, R. I.

Whitman & Pratt Rendering Co., 15 Exchange St., Boston, Mass.
The Wilcox Fertilizer Co., 56 West Main St., Mystic, Conn.
A. H. Wood & Co., Framingham, Mass.
J. M. Woodard, Greenfield, Mass.
Worcester Gas Light Co., Worcester, Mass.
Worcester Rendering Co., Auburn, Mass.

Publication of this Document approved by the Commission on Administration and Finance.
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MASSACHUSEHS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF LIME PRODUCTS USED IN

AGRICULTURE

By H. D. Haskins, L. S. Walker and S. J. Broderick

Most Massachusetts soils are sour or acid. Satisfactory growth
of many crops is impracticable without fairly generous applications

of lime bearing materials. Such materials, however, are bulky, and
to the original cost must be added that of railroad transportation,

road haulage, and labor of application. It is most important,
therefore, that the facts as to composition and probable effective-

ness be determined. This bulletin reports these facts for the lime

products offered for sale to Massachusetts farmers during the year

1923.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST, MASS.



DEPARTMENT OF CHEMISTRY.

J. B. LiNDSEY, Chemist.

INSPECTION OF AGRICULTURAL LIME PRODUCTS
FOR THE SEASON OF 1923.

BY H. D. HASKINS, CHEMIST IN CHARGE, ASSISTED BY L. S. WALKER AND S. J. BRODERICK.

MANUTACTURERS AND BRANDS.

During 1923, 19 different companies registered 20 different brands of agricultural

lime and 3 brands of gypsum or land plaster. The character of these products is

indicated by the following classification:— v

Hydrated or slaked lime ............ 9
Lime ashes .............. 5
Precipitated lime ............. 1

Ground limestone ............. 4
Ground shell lime . . . . . . . . . . . . .1

Total 20
Gypsum or land plaster ............ 3

With the exception of one sample of lime ashes and one sample of land plaster, all

of the products have been sampled and analyzed, and the results appear in the tables

of analyses.

Products not Collected.

Edward Bryant Co., 22 Central St., Boston, Mass., Tolman I^ime and Wood Ashes.
J. B. King Co., 17 State St., New York, N. Y., King's Nova Scotia Land Plaster.

SLAKED, AIR SLAKED AND PRECIPITATED LIME AND LIME ASHES.

From Table I it will be seen that, without an exception, the fifteen brands listed

showed the sum of the calcium and magnesium oxides to be equivalent to or in excess

of the minimum guarantee. One sample, the Berkshire Hills Company's Agricultural

Lime, showed a deficiency of 1.32 per cent of magnesium oxide, but an overrun of 9.60

per cent of calcium oxide which, by a large margin, more than balanced the deficiency

of magnesium. The New England Lime Company's Connecticut Agricultural Lime
showed a deficiencj- of 11.22 per cent of calcium oxide. An overrun of 11.83 per

cent of magnesium oxide shows that the product has not suffered in its power to

neutralize acid soils, by being deficient in calcium oxide. It is a well-knowTti fact that

several of these lime products show a variation in composition from year to year, a
relatively high content of calcium oxide being accompanied by a correspondingly

low content of magnesium oxide and vice versa.

The Lime and Wood Ashes put out by the Missisquoi Lime Works showed an ab-

normally high percentage of acid soluble potash and phosphoric acid; the three

other brands showed about the average amount of these two ingredients.

The fact that a considerable proportion of the human race possesses tlie gambling
instinct would seem to warrant a word of caution in the selection of lime ashes for

soil improvement. There is no question but that the product is an excellent source

of effective calcium and magnesium oxide, but it is a very uncertain source of potash.

I



The fact that an occasional carload shows from 1 to 3 per cent of acid soluble potash
is not a sufficient warrant for paying a premium on this form of agricultural lime. In
some instances lime kiln ashes are not stored as carefully as some of the other agricul-

tural lime products and are therefore likely to contain more water and insoluble inert

material. (An average of 82 analyses made at this laboratory shows 9.30 per cent of

water and 8.06 per cent of insoluble matter.) Lime ashes like all agricultural lircip

products should be bought on the content and cost of 100 pounds of effective oxides
of lime and magnesium delivered at the purchaser's railway station or farm. A
glance at the column headed "Cost of 100 pounds of effective oxides" in Table I

shows that the cost of lime in this form has averaged relatively high for 1923.

GROUND LIMESTONE AND GROXJND SHELL LIME.

A study of Table II shows that, with but one exception, the combined guarantee of

lime and magnesium oxides in this class of materials has been weU maintained. It is

true that in some instances one of the ingredients has fallen below the guarantee, but
the deficiency has been more than made up by an overrun of the other element. The
Oyster Shell Lime Dust put out by the Producers Sales Company showed a deficiency
of combined oxides of .88 per cent. This deficiency was undoubtedly caused by the
presence of nearly 12 per cent of insoluble matter or sand. From the nature of the
source of oyster shell lime the content of insoluble matter is apt to run relatively

high. The degree of fineness to which the raw lime products and shell lime have beeia

ground is graphically illustrated below.

Per
cent

100

Paaaing
100 mesh
sieve

90

80

70

60

50

40

Donald U. Smith

Grangers Manufacturing, Co.

Pcwnal Lime Co.

Clifford L. Miller

Producers Sales Co.

Brewer & Co,

Physical Condition of Ground Limestone found on the
Massachusetts Market.
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EXPLANATION OF TABLES OF ANALYSES.

In Table I the column headed "Proportion of total oxides as carbonates" shows
the extent to which the lime and magnesium have combined with the carbonic acid

in the air in the effort to revert back to the origmal form when taken from the quarry.

Lime or magnesium not in the form of carbonate is present either in the caustic form
or as a hj^drate (water-slaked lime).

The column headed "Pounds of effective oxides in one ton" gives the calculated

calcium and magnesium oxides contained in one ton of the product, it being assumed
that all of the lime and magnesium from this source Avill become available during a
period of five j'ears. The calculations found in the last double column, headed "Cost
of 100 pounds of effective oxides in car lots f. o. b. kilns," were based on prices fur-

nished by the manufacturers with the exceptions which are noted in footnotes. In
estimating the probable cost on a delivered basis, freight costs from shipping point

to destination where used must be computed.
In Table II the column headed "Pounds of effective oxides in one ton" is calculated

as in Table I, save that the degree of fineness of the limestone is taken into considera-

tion. It is assumed that the oxides contained in that portion of the product which
will pass through a 20-mesh sieve are effective during a five-year period, and what is

contained in that portion which fails to pass through the 20-mesh sieve will be only

50 per cent effective during the same period.

In both tables the figures in parentheses following the brand name show the number
of samples collected and inspected.



Table I. Hydrated or Slaked, Precipitated and Air-Slaked Limes and Lime
Ashes.
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Table II. Ground Raw Limestone and Ground Shell Lime.

Name of Manufacturer and
Brand.
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

Control of Bacillary White Diarrhoea

1923-1924

By G. E. Gage and O. S. Flint

During the year just past, 38 poultry plants representing 1 1,082

breeding birds have been found to be free from baciliary white

diarrhoea. This result has been accomplished only through the co-

operation of the poultrymen with the Experiment Station for the

elimination of this destructive disease. It is this increased interest

and co-operation on the part of poultrymen which has been one of

the most encouraging features of the work. This bulletin reports

the details of the work completed in the testing season ending July

1, 1924, together with a summary of the improvement effected

since the establishment of the testing work.

Request for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST, MASS.





DEPARTMENT OF VETERINARY SCIENCE AND ANIMAL PATHOLOGY

CONTROL OF BACILLARY WHITE DIARRHOEA,
1923-1924

BY G. E. GAGE AND 0. S. FLINT.

During the last few years, and especially over the past two years, the Massa-
chusetts Agricultural Experiment Station, through its Department of Veterinary
Science and Animal Pathology, has endeavored to secure effective control of
bacillary white diarrhoea of poultry. This work is now centered around the effort

to establish "disease-free flocks" from which day-old chicks and hatching eggs
may be obtained. The macroscopic agglutination test has been used as a con-
trolling agent; and methods instituted have brought about improvement in the
poultry industry in Massachusetts.

NATURE OF THE INFECTION
Bacillary white diarrhoea is infectious, and Salmonella pullora^ is the causative

agent. Chicks which survive the infection may become permanent carriers, with
the ovary as the important seat of infection. Groups of chicks may be infected
by the organism of the disease being transmitted to normal chicks through in-

fected droppings. The ultimate source of this infection is the hen. The infective
droppings come from chicks hatched from eggs, the yolks of which are infected.

Eggs thus contaminated with Salmonella pullora are from diseased ovaries of hens,
thus establishing them as disease carriers. Chicks which develop in these infec-

tive eggs may become infected, and have the disease at time of hatching.
The problem is to locate the disease carriers and eliminate them from the breed-

ing flock. To locate such carriers in any breeding flock, it is essential to find

proof of the infection. This is accomplished by finding either the organism
Salmonella pullora itself, or evidence of antibodies (agglutinins) elaborated in

the blood of the infected hen. The macroscopic agglutination test is our most
expeditious method for making this determination; and the application of it,

as a means of identifying the carriers, has aided greatly in controlling the disease.

The macroscopic agglutination test is based on the principle that in the blood
serum of infected hens a substance, known as an agglutinin, is produced as a re-

action against Salmonella pullora, the organism causing bacillary white diarrhoea.
Under laboratory manipulation this agglutinin causes the bacteria of bacillary
white diarrhoea to clump together and precipitate in the bottom of the test tube,

as rolled up or clumped masses of the organism. This process is known as ag-
glutination. This agglutination reaction may be seen with the unaided eye; hence
the whole process is known as the "macroscopic agglutination test," in order to

differentiate it from those other agglutination tests in which the microscope must
be used to see the agglutination. When, after proper laboratory manipulation,
no agglutinin is found in the blood, the bird is considered free from the infection

of bacillary white diarrhoea.

SERVICE RENDERED UNDER THE POULTRY DISEASE ELIMINATION LAW
FOR THE SEASON ENDING AUGUST 1, 1924

During the present season, 1923-24, 59,635 breeding birds have been examined
for bacillary white diarrhoea by the macroscopic agglutination test. The follow-

ing tables show the geographical distribution according to breeds, the location of
reactors, the amount of infection among various breeds tested, and the number of

flocks, and of breeding birds in those flocks, having certain limits of infection.
1 According to classification of the Society of American Bacte^iologists, recently published.

Bacterium pullorum is now named Salmonella pullora, which is being accepted throughout
this country as the standard name.



Table I. — Distributinn of rtirrts T
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Testing Plan No. 1.

—

Tests on Birds One Yeab of Age ob Older.

A flock of hens is to be considered free from infection when reactors do not
exist in the breeding floclf after the following plan has been carried out :

—

(c) First test at the age of one year or older.

(6) Second test on non-reactors, six to twelve months later.

By this plan, each adult in the breeding flock will have been tested twice.

Testing Plan No. G.—Tests on Pullets.

A flock of pullets is to be considered free from infection when it is the product
of a flock which has already been tested twice, and when on test it contains no
reactors. Three tests are thus required, as follows:

—

(a) Original test when the birds are eight to twelve months old.

(6) Non-reactors tested again six to twelve months later.

(c) Third test made on the offspring of the birds already tested twice.

Testing Plan No. 3.

—

Alternate Plan for Tests on Pullets.

A flock of pullets is to be considered free from infection when produced as per
the following plan, and when, on the last of the following tests, no reactors are
found to exist. The procedure is as follows:

—

(a) Original test when birds are eight to twelve months old.

(6) Non-reactors tested again four to six weeks later.

(c) Offspring of the above flock tested as pullets.

(d) Non-reactors tested again four to six weeks later.

In other words, the test is applied to pullets and their offspring. By this plan
each bird is tested twice before being bred.

NOTE.—It is mutually understood that pullets are eligible for testing two months
after the flock has attained a 20 per cent egg production. Male birds may be used
for breeders if tested once and found non-reacting.

Control Measures.

A. All breeding birds, male or female, to be leg-banded with bands furnished
at cost by the Department of Veterinary Science and Animal Pathology of the
Massachusetts Agricultural Experiment Station.

B. All birds showing a positive agglutination reaction to be removed from the

breeding flock. Reacting birds to be disposed of if possible ; but if it is found
necessary to keep them as egg producers, they are to be kept under strict quarantine.

C. Male birds not to be housed during the breeding season with other than
breeding stock.

D. New stock brought on the place, whether adults, day-old chicks, or hatching
eggs, to come from stock shown to be free from bacillary white diarrhcea, as deter-

mined by the agglutination test.

NOTE.—The Department of Veterinary Science and Animal Pathology of the

Massachusetts Agricultural Experiment Station does not issue certificates of any
kind or enter any agi-eement to guarantee flocks. It will, however, co-operate with
poultry associations or groups of poultrymen who may wish to issue certificates of
merit or accredit their own flocks.

Perhaps the most difficult part of the study carried out during this testing

season has been to keep the poultrymen interested to follow some one of these

testing plans. Of the 139 flocks tested, 99 have followed Testing Plan No. 2 ; 24,

Testing Plan No. 1; 6, Testing Plan No. 1 and No. 2; and 5, Testing Plan No.

3. Since the management in breeding varies in various sections of the State, and
since methods of breeding vary on the individual places, it is impossible to estab-

lish one plan for all.

Testing Plan No. 2, which is a test on pullets, has been most generally followed,

and appears to be most satisfactory to the poultrymen. Of course, it will take

from three to five years to complete a series of tests, depending upon the degree

of infection in the breeding flock. With proper management successful results

have been obtained wherever this plan of testing has been in operation. Taking
an average of the 99 flocks tested by Plan No. 2, it has been found that the original

infection has been reduced more than 75 per cent.

Testing Plan No. 3, which is an alternate plan for testing pullets, has not been

generally adopted, since most Massachusetts poultry breeders are interested in

testing by Plan No. 2, because the interval for testing by this plan coincides with

their poultry management practices. Testing Plan No. 3, however, offers the

quickest method for cleaning up the infection. Very few poultrymen have fol-
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lowed this method, and consequently this department has been unable to draw
conclusions from work imder way by this plan.

DISCUSSION OF THE PROBLEM PRESENTED BY THE BACILLARY WHITE
DIARRHOEA CONDITIONS IN MASSACHUSETTS

The problem in disease control, as presented by the bacillary white diarrhoea

conditions in Massachusetts, is one in the study of an epizootic, which corresponds

with an epidemic among human beings. The real aim is to prevent the spread

of disease, and any successful procedure must be based on education, stimulation

of interest, and supervision.

The education of poultrjinen on the matter of bacillary white diarrhoea has

been comparatively easy. Massachusetts poultrymen have learned that by intelli-

gent use of the laboratory they are able to establish new methods in poultry

sanitation, and in the conduct of their various poidtry activities. An increasing

number of poultrymen apply each year for the service and show a desire to co-

operate. Improvements in preventing bacillary white diarrhoea have resulted, and
many poultrjTnen are working as effective agents for such prevention in their

respective communities. As this type of organization is perfected, greater interest

will be stimulated, and all divisions of preventive medicine as applied to bacillary

white diarrhoea control will advance.

With education and stimulation of interest, the third essential in plans of opera-

tion is direction and supervision in the details of control procedures. During
this testing season considerable advance has been made to these ends. Poultry-

men have not been antagonistic to direction, but on the contrary have been eager

to see the operation of both field and laboratory studies. Their opinions upon
matters of poultry husbandry have been valuable, and have helped the depart-

ment to fit scientific control methods to actiaal practice. This desire to be directed

is essential to the smooth operation of any plan requiring supervision of persons

at decentralized positions throughout the State. The poultrymen have learned that

the laboratory data are of little value unless the plans and directions suggested

in the reports are followed.

The statistical data included in this bulletin are of importance in showing just

how far the disease control project on bacillary white diarrhoea is successful.

They show the increase in numbers of livable chicks hatched from eggs laid by
bacillary white diarrhoea-free hens. They also demonstrate the widespread oc-

currence of the disease, and furnish many facts which may contribute to our

knowledge of causes and prevention, as well as showing how poultrymen are

sharing in the control problem,

LIVABIUTY OF CHICKS AND HATCHABILITY OF EGGS FROM BACILLARY
WHITE DIARRHOEA-FREE FLOCKS

As a result of the correlation of laboratory and field studies, 38 poultry plants,

representing 11,082 breeding birds, have been found to be free from bacillary

white diarrhoea. During the last testing season, after a flock was reported as

having no reactors, this department sought to find where eggs had been sold for

hatching and where day-old chicks had been sold, in order to show the value of

the test as a means of establishing disease-free flocks from which clean stock

might be obtained. This year the same schedule has been followed. The cus-

tomers have been consulted without collusion with the owners, and therefore the

data obtained are as reliable as it is possible to procure.

The livability of chicks at nearly all plants which buy from bacillary white

diarrhoea-free flocks has been excellent. The hatchability of the eggs has been

normal. If bacillary white diarrhoea is present in the breeding birds, the hatch-

ability of the eggs is seriously influenced. On the other hand, if bacillary white

diarrhoea is not present, it is no assurance that the hatch will be above normal.

Low hatchability in eggs is not altogether a disease problem. However, when
chicks are once procured, free from Salmonella pulhra infection, the chance of
their maturing is enhanced tremendously. White diarrhoea control has advanced
today in Massachusetts to a point where the original source of infection is being

eliminated, and chicks hatched have a fair. show to live.

The following table shows the comparison of hatching qualities of eggs and
livability of chicks obtained as above indicated.



Table III. — nafchahility of Erjgs, LiTability of Chicks, from Diseaite-Free Plockn.
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consecutively tested flocks, which are grouped according to the number of years

they have been tested.

Table V. — Averane Percentaoe Reduction of Infection in Floehs T^ted Conseeutir^h/ for Two or More Years.

Number of
Years Tested.
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CONTROL SERIES BULLETIN No. 28 NOVEMBER, 1924

MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COIMEECIAL FEEDSTUFFS

By Philip H. Smith and Frank J. Kokoski

The function of feedingstufF inspection is to prevent fraud and

adulteration. To this end the state requires that the bag or con-

tainer be labeled in a clear and understandable way, and provides

a standard form for such labeling. This label must correctly

describe the contents of the package. To insure this, samples are

collected in the open markets and subjected to chemical and

microscopic examination. In case a feed sold varies significantly

from its description as given on the tag or label, the administrator

of the law may revoke brand registration, which makes further

sale illegal; may require re-registration, or may initiate prosecu-

tion. The law also provides that the facts as determined shall be

published. This publication is the thirtieth report of the work
and presents the results of chemical and microscopic analyses of

the feeds collected during the year ending September 1, 1924.

Requests for Bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST, MASS.



DEPARTMENT OF CHEMISTRY.

J. B. LiNDSEY, Chemist.

INSPECTION OF COMMERCIAL FEEDSTUFFS.

BY PHILIP H. SMITH AND FRANK J. KOKOSKI, CHEMISTS, FEEDERICK A. McLAUGHLIN,
MICROSCOPIST, AND JAMES T. HOWARD, INSPECTOR.

This bulletin contains the results of the twenty-eighth year of feeding stufT inspec-

tion. During the year (Sept. 1, 1923, to Sept. 1, 1924) 1,372 samples of feeding

stuffs collected of dealers and manufacturers were analyzed and are herein reported.

Three hundred and sixty-seven dealers located in 219 towns were visited at least

once. Eight hundred and fifty-one brands of feedstuffs were registered for sale in

Massachusetts by 244 manufacturers or dealers. In addition, four Federal samples
of cottonseed meal and one sample of Canadian bran were drawTi in cooperation with

the United States Department of Agriculture, resulting in the seizure of one car of

cottonseed meal which failed to meet its guarantee in protein. The Federal sample
of wheat bran contained approximately 28 per cent of screenings.

As a whole the season has been uneventful. A severe depression in dairy farming
has affected the feed industry. This condition appears to be nation-wide and must
be, with the possible exception of certain sections, considered temporary. Whether
Massachusetts is to continue to produce a considerable proportion of the dairy products
consumed within her own borders depends largely upon whether production at a dis-

tance plus transportation costs less than production on local farms. The manufacture
of butter in Massachusetts has declined until it is very largely confined to the utili-

zation of surplus milk. Will the production of whole milk follow? Certain localities

pecuharly adapted to dairying wdll continue to produce milk, if agriculture is to con-

tinue at all in these particular sections.

With the rapid growth of daiiying in some states of the Middle West formerly de-
voted almost entirely to the growing of cereals. New England is looking more and
more to Canada for the needed supplements to home grown feeds, particularly the

wheat by-products.
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Inspection of Unmixed By-Products.

The Oil Cake Meals (Cottonseed and Linseed Meals).

Deficiency Statistics for Cottonseed Meal.

Nuvther of Samples shoiuing a Shortage of More than One Per Cent Protein or Fat, or an Excess
of One Per Cent Fiber.

Number
of Samples

Manufacturer. collected. Protein. Fat. Fiber.

F. W. Erode Corp 2 1 - 1

Buckeye Cotton Oil Co 4 1 - 1

Humphrevs-CTodivin Co. ......... 22 5 - -
R. N. Neal & Co 1 1

A. C. Westervelt & Co 10 3

Of the 87 samples reported, 11, or about 12| per cent, ran more than one per cent
under guarantee in protein, a situation which can only be duplicated in ready-mixed
dairy feeds. Where such deficiencies occurred, if a sufficient amount was found in

stock, samples were submitted to the Bureau of Chemistry, United States Depart-
ment of Agriculture, for action under the Federal law. In this way it is possible to
institute proceedings directly against the original shipper, who is responsible for

placing the goods on the market.
The 15 samples of linseed meal collected maintained their guarantees. The brand

put out by the American Milling Company consists of linseed meal and ground screen-

ings, and is so guaranteed.

The Corn Gluten Products (Gluten Meal and Gluten Feeds).

None of these products varied materiallj^ from their guarantees. They were uni-

form in composition and the purchaser is quite safe in rel5dng on the guarantee.
Corn Gluten Meal is that part of commercial shelled corn that remains after the

separation of the larger part of the starch, the germ and the bran, by the processes
employed in the manufacture of cornstarch and glucose. The article on the market
is known as Diamond Gluten Meal.

Cor7i Gluten Feed, sold under different trade names, is that part of commercial
shelled corn that remains after the separation of the larger part of the starch and the
germ by the processes employed in the manufacture of cornstarch and glucose.

Brewery and Yeast Factory By-Products.

Malt Sprouts are seldom found in the Massachusetts markets except as an in-

gredient of mixed feeds. The one sample found, a Canadian product, except for a
slight deficiency in protein maintained its guarantee.
The brewers' grains maintained their guarantees.
The yeast grains were as represented except for a deficiency in fat.

Wheat Middlings (Standard and Flour Middlings, and Red Dog Flour).

Definitions. — Standard Middlings consists mostly of fine particles of bran, germ
and very little of the fibrous offal obtained from the "tail of the mill." This product
must be obtained in the usual commercial process of milling and, according to standard
set by the Association of Feed Control Officials, shall not contain more than 9.5 per
cent crude fiber.

Flour Middlings consists of standard middlings and red dog flour combined in the
proportions obtained in the usual process of miUing and shall not contain more than
6.0 per cent crude fiber.

Red Dog Flour consists of a mixture of low grade flour, fine particles of bran and
the fibrous offal from the "tail of the miU" and shall not contain more than 4.0 per
cent crude fiber.

'

<

The standard middhngs maintained their guarantees with the exception of two
Canadian products. Wheat Shorts and Screenmgs manufactured by Jas. Goldie Com-
pany, Guelph, Ontario, and Wheat Shorts and Screenings manufactured by Hunt
Bros, of London, Ontario, both excelled their minimum fiber guarantees.
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The flour middlings were as represented.

With the exception of Sonny South Red Dog, manufactured by the Louisville

Milling Company, the red dog flours maintained their guarantees. This sample was
deficient in fat. One sample of low grade flour, manufactured by the Geo. Urban
Milling Company, is included in this group.

Wheat Mixed Feeds.

Wheat Mixed Feed (mill run) contains all of the by-products of the wheat kernel

exclusive of flour, combined in the proportions obtained in the usual process of com-
mercial milling. Wheat mixed feed may be a blend of wheat bran and wheat middlings

mixed in varying proportions. In fact, a number of brands contain no standard
middlings, but are admixtures of wheat bran and red dog flour or flour middlings. No
attempt has been made to separate the two groups of wheat feed into their respective

classes. Their appearance will usually identify them. None of the samples collected

fell below their guarantees by one per cent of protein and fat, or exceeded their fiber

guarantees by a like amount.

Wheat Bran.

Sixty-one samples of wheat bran are reported, 19 of which are known to be of

Canadian origin. All of them met their guarantees, although one sample manu-
factured by Hunt Bros, of London, Ontario, contained 28 per cent of screenings.

While guaranteed to contain mill run of screenings, it is not beheved that merchantable
wheat would contain enough weed seeds and other foreign material to account for

this amount of screenings in the bran.

Rye Feed.

But three samples of rye feed were obtained, all being manufactured by one com-
pany. They were uniform in quality and fully met their guarantees.

Hominy Feed.

The hominy feeds maintained their guarantees without exception. There was no
particular difference in the composition of those made from white and from yellow

corn. One sample from the Cereal Mills Company, of Wausau, Wisconsin, contained

13.36 per cent of protein. This exceptionally high protein content was due probably
to a greater addition of corn germ meal than is the usual custom.

Dried Beet Pulp.

Of the 11 samples of beet pulp collected, one sample bearing the guarantee of the
Hottelet Company of Milwaukee, Wisconsin, ran below its protein guarantee by
more than one per cent. The exceptionally high ash content of this particular sample
indicates that it also contained an excessive amount of dirt or lime. An attempt was
made to obtain a Federal sample of this lot but the shipment had all been sold before

the arrival of the inspector. One sample of Larrowe pulp exceeded its fiber guarantee
by over one per cent.

Oat Feed.

The greater part of the oat feed sold is in combination with other material such as
corn, to form stock feeds, or in the molasses feeds. A relatively small amount finds

its way into the retail markets unmixed. The three samples collected were as repre-

sented.



Dairy and Molasses Feeds (guaranteed 15 per cent or more in protein).

Deficienx'y Statistics of Prepared Feeds.

Number of Samples showing a Shortage of More than One Per Cent Protein or Fat,

or an Excess of One Per Cent Fiber.
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Of the 84 brands collected, one-third contained one or more low grade ingredients.

The low grade products found were as follows.

Oat Feed. — On account of its high fiber content (25-30 per cent) and its conse-
quent low digestion coefficient without compensating advantages, it is not believed
that this product can be classed otherwise when used as a component of a concentrated
feed.

Clipped Oat By-Product is similar in composition to oat feed, and is included in
the group with oat feed for the same reasons.

Grain Screenings. — This is an indefinite term. Screenings may have con-
siderable food value but on account of the weed seeds they contain may prove un-
palatable and are best consumed with the molasses with which they are usually
mixed.
Flax Plant By-Product, found in only one instance, is not as valuable as any of

the foregoing from a food standpoint.

It is believed that the above-mentioned products add nothing of any particular
value and may even detract from the other feeds with which they are mixed.

Deficiency Statistics of Calf Meals.

Number, of Samples showing a Shortage of More than One Per Cent Protein or Fat,
or an Excess of One Per Cent Fiber.

Manufacturer.
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Deficiency Statistics of Molasses Feeds (Less than 15 Per Cent Protein).

Ntimber of Sa7nples shoicing a Shortage of More than One Per Cent Protein or Fat,

or an Excess of One Per Cent Fiber.

Manufacturer.
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Deficiency Statistics of Meat Scraps, Meat and Bone Scraps.

Number of Samples sho^ving a Shortage of More than One Per Cent Protein or Fat.

Manufacturer. Feed.
Number



Deficiencies expressed in Terms
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Some Books relating to Stock and Poultry Raising.

Following is a list of selected books containing information relative to the feeding

and management of livestock and poultry. The list is of necessity brief, and many-
desirable publications are omitted.

General.

Types and Breeds.
Feeds and Feeding.

C. S. Plumb.
Henry & Morrison.

Ginn & Co., Boston.
Henry & Morrison Co., Madison, Wis..

The Horse Book.
Productive Horse Husbandry.

HOBSES.

J. H. S. Johnson.
C. W. Gay.

Breeders Gazette, Chicago, 111.

J. B. Lippincott Co., Philadelphia.

Better Dairy Farming.
Dairy Cattle, Feeding and Man-

agement.
Feeding of Dairy Cattle.
Feeding & Management of Dairy

Cattle for Official Production.
Dairy Farming.

Dairy Cattle.

Savage & Maynard.
Larsen & Putney.

A. C. McCandlish.
M. H. Roberts.

Eckles & Warren.

iSavage & Maynard Co., Ithaca, N. Y.
J. Wiley & Son, New York.

J. Wiley & Son, New York.
Longmans-Green Co., New York.

Macmillan Co., New York.

Productive Sheep Husbandry.
Sheep Farming.

Sheep.
CofTey.
J. A. Craig.

J. B. Lippincott Co., Philadelphia.
Macmillan Co., New York.

Pork Production.
Productive Swine Husbandry.

STsnxE.

W. W. Smith.
G. Day.

Macmillan Co., New York.
J. B. Lippincott Co., Philadelphia,

Poultry Production.
Productive Poultry Husbandry.
How to Feed Poultrv.

Poultry.

W. A. Lippincott.
H. R. Lewis.
J. H. Robinson.

Lea & Febiger, Philadelphia.
J. B. Lippincott Co., Philadelphia.
Reliable Poultrv Journal Publishing-

Co., Qmncj-, 111.

Extension Service and Experiment Station Publications.

The Extension Service of the Massachusetts Agricultural College pubhshes brief

practical leaflets on subjects pertaining to agriculture, single copies of which are free.

The Experiment Station pubhshes from time to time in bulletin form the results

of its investigation and research. The following bulletins pertaining to animal hus-
bandrv are available for distribution.

No. 24, Inspection of Commercial Feedstuffs, 1923.
No. 174, Feeding Value of Pumpkins.
No. 181, Digestion Experiments with Sheep.
No. 186, 1. Composition, Digestibility and Feeding Value of Alfalfa.

2. Value of Corn Bran for Milk Production.
No. 188, Nutrition of the Horse.
No. 197, Velvet Bean Feed for Farm Stock.
No. 200, Oat By-Products for Farm Stock.
No. 205, Dried Apple Pomace for Farm Stock.
No. 216, Digestion Experiments with Cattle Feeds.
No. 217, The Value of Buttermilk and Lactic Acid in Pig Feeding.
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Average Analyses and Retail Prices of Unmixed By-Products.
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Directory of Manufacturers who Registered Feedingstuffs for Sale in the
State in 1924.

E. T. Allen Co., Box 951, Atlanta, Ga.
Amendt Milling Co., Monroe, Mich.
The American Agricultural Chemical Co., 92 State St., Boston, Mass.
American Linseed Co., 297 Fourth Ave., New York, N. Y.
American Maize-Products Co., 41 East 42nd St., New York, N. Y.
American Milling Co., Peoria, 111.

A. P. Ames Co., Peabody, Mass.
Arcady Farms Milling Co., Clover Leaf Division, Chicago, III.

Archer-Daniels-Midland Co., Minneapolis, Minn.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Astoria Flouring Mills. ^

Atkinson Milling Co., Minneapolis, Minn.
Aunt Jemima Mills Co., St. Joseph, Mo.
E. W. Bailey & Co., Montpelier, Vt.

Baldwin Flour Mills Co., Minneapolis, Minn.
Ballard & Ballard Co., Louisville, Ky.
Bay State Milling Co., Winona, Minn.
Beach Soap Co., Lawrence, Mass.
The Beacon Milling Co., Inc., Auburn, N. Y.
The Berkshire Coal & Grain Co., Inc., North Adams, Mass.
Bernet, Craft & Kauffman Milling Co., Mt. Carmel, 111.

J. Bibby & Sons, Ltd., C. A. Stetson, Agent, S. Weymouth, Mass.
Big Diamond Mills Co., Minneapolis, Minn.
The Black Rock Milling Corp., 356 Hertel Ave., Buffalo, N. Y.
Blatchford Calf Meal Co., Waukegan, 111.

Boutwell Milling & Grain Co., 7 Madison St., Troy, N. Y.
Braman, Young Co., 25 Summer Ave., Waltham, Mass.
F. W. Erode Corp., Memphis, Tenn.
The Buckeye Cotton Oil Co., Cincinnati, Ohio.
Butchers Rendering Co., Fall River, Mass.
Butman Grain Co., I^ynn, Mass.
Caledonia Mills, Inc., St. Johnsbury, Vt.

Canada Corn Products Co., Ltd., Dundas St. East, London, Ontario, Canada.
Capital City Milling & Grain Co., 217 Pioneer Bldg., St. Paul, Minn.
Cavalier Milling Co., Ca.valier, N. Dak.
Cereal Mills Co., Wausau, Wis.
Champion Milling & Grain Co., CHnton, Iowa.
Chapin & Co., 327 S. LaSalle St., Chicago.
Clinton Corn Syrup Refining Co., Clinton, Iowa.
The Collis Products Co., Clinton, Iowa.
Commander Mill Co., Minneapolis, Minn.
Commercial Milling Co., Detroit, Mich.
The G. E. Conkey Co., Cleveland, Ohio.
Owen Coogan & Sons, 39 Elm St., Pittsfield, Mass.
Corn Products Refining Co., 17 Battery PI., New York, N. Y.
J. B. Cover & Co., Lowell, Mass.
E. A. Cowee Co., Fitchburg, Mass.
Chas. M. Cox Co., Boston, Mass.
Crosby Milhng Co., Brattleboro, Vt.

Sumner Crosby & Son, Inc., 69 Dorchester Ave., Boston, Mass.
Crookston Milling Co., Crookston, Minn.
Howard A. Grossman Co., Chapel St., Needham, Mass.
The Albert Culver Co., Rockland, Mass.
Cunningham Grain Co., 49 Chnton St., Maiden, Mass.
J. Gushing Co., Fitchburg, Mass.
J. Gushing Co., Framingham, Mass.

1 Registered by Chas. M. Cox Co., Boston, Masa.
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J. Gushing Co., Lexington, Mass.
Tlie Cutler Co., N. Wilbraham, Mass.
J. G. Davis Co., R,ochester, N. Y.
S. P. Davis, Little Rock, Ark.

J. W. Day & Co., 184 Oxford St., Lynn, Mass.
Delaware Mills Inc., Deposit, N. Y.
The Denver Alfalfa Milling & Products Co., Lamar, Col.

F. Diehl & Son Inc., Wellesley, Mass.
Dominion Flour Mills, Ltd., 300 St. Ambroise St., Montreal, Quebec, Canada.
Donahue-Stratton Co., 414 Mitchell Bldg., Milwaukee, Wis.

John C. Dow Co., 121 Beverly St., Boston, Mass.
Duluth-Superior Milling Co., Duluth, Mimi.
Duluth Universal Milling Co., Duluth, Minn.
Eagle Roller Mill Co., New Uhn, Minn.
East St. Louis Cotton Oil Co., National Stock Yards, 111.

Eastern Grain Co., Bridgewater, Mass.
Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.
B. A. Eckhart Milling Co., Chicago, 111.

Elevator MilUng Co., Springfield, 111.

Michael W. Ellis, 19 Walnut St., Peabodv, Mass.

J. 0. Ellison & Co., 2 Wahiut St., Haverhill, Mass.
Elmore Milling Co., Oneonta, N. Y.
Thomas W. Emerson Co., 213 State St., Boston, Mass.
John W. Eshelman & Sons, Lancaster, Pa.

Evans Milling Co., Indianapolis, Ind.

Everett, Aughenbaugh & Co., Waseca, Minn.
The Fairmont Creamery Co., Omaha, Neb.
Frank A. Fales & Co., Norwood, Mass.
Farmers Feed Co., 532 East 76th St., New York, N. Y.
Federal Mill & Elevator Co., Inc., Lockport, N. Y.
The Fleischmann Co., 699 Washington St., New York, N. Y.
Flory Milling Co., Inc., Bangor, Pa.

Foster Grain Co., Lowell, Mass.
E. & A. M. Fullerton, Inc., Brockton, Mass.
Gait Flour Mills, Ltd., Gait, Ontario, Canada.
J. B. Garland & Son, Worcester, Mass.
W. K. Gilmore & Sons, Inc., Walpole, Mass.
James Goldie Co., Ltd., Guelph, Ontario, Canada.
The Grafton Roller Mill Co., Grafton, N. Dak.
Grain Marketing Co., Chicago. 111.

^

D. H. Grandin Milling Co., Jamestown, N. Y.
Greene Chick Feed Co., 1 Sewall St., Marblehead, Mass.
Hales & Hunter Co., 327 S. LaSalle St., Chicago, 111.

William Hamilton & Son, Inc., Caledonia, N. Y.
Geo. L. Harding Co., Inc., Binghamton, N. Y.
Hecker-Jones-Jewell Milling Co., 503 Seneca St., Buffalo, N. Y.

Hecker-Jones-Jewell Milling Co., 40 Corlears St., New York, N. Y.
The W. D. Higgins Co., Framingham, Mass.
H ghland Park Mfg. Co., Rock Hill, S. C.

Hiinckley Rendering Co., SomervHle, Mass.
The H-0 Cereal Co., Inc., Buffalo, N. Y.
D. B. Hodgkins' Sons, Rockport, Mass.
The Home Soap Co., 103 Webster St., Worcester, Mass.

Horvitz Grain Co., 405 Earl St., New Bedford, Mass.

J. C. Hubinger Bros. Co., Keokuk, Iowa.

Humphreys-Godwin Co., Inc., Memphis, Tenn.
Hunt Bros., Ltd., London, Ontario, Canada.
lUinois Feed & Elevator Co., Bloomington, 111.

International Glue Co., East Boston, Mass.

1 Formerly Rosenbaum Bros.
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International Milling Co., Minneapolis, Minn.
International Sugar Feed Co., Minneapolis, Minn.
Judith Milling Co., Hobson, Mont.
Kehlor Flour Mills Co., St. Louis, Mo.
Kellogg Sales Co., Battle Creek, Mich.
Spencer Kellogg & Sons, Inc., Buffalo, N. Y.
Kelloggs & Miller, Amsterdam, N. Y.
H. H. King Flour Mills Co., Minneapolis, Minn.
Chas. A. Krause MiUing Co., Milwaukee, Wis.
Hyman Krivoff, 225 Kempton St., New Bedford, Mass.
LaGrange Mills, Red Wing, Minn.
Lake of'the Woods Milling Co. ^

The Larabee Flour Mills Corp., Security Bldg., Kansas City, Mo.
The Larrowe Milling Co., 8047 Hamilton Ave., Detroit, Mich.
Lawrenceburg Roller Mills Co., Lawrenceburg, Ind.

Louisville Milling Co., Louisville, Ky.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Rendering Co., N. Billerica, Mass.
The Mann Bros. Co., 352 Ohio St., Buffalo, N. Y.
Mansfield Milling Co., P. O. Box 54, Mansfield, Mass.
Maple Leaf Milling Co. ^

Mapl-Flake Mills Inc., 208 S. LaSalle St., Chicago, 111.

Marbleridge Grain Co., N. Andover, Mass.
Maritime Milling Co., Inc., 1109 Chamber of Commerce, Buffalo, N. Y.
A. G. Markham & Co., 20 Stockbridge St., Springfield, Mass.
The Geo. E. Marsh Co., 393 Chestnut St., Lynn, Mass.
W. T. McLaughlin Co., W. Roxbury, Mass.
Meech & Stoddard, Inc., Middletown, Conn.
Mellin's Food Company of North America, 177 State St., Boston, Mass. ^

Memphis Cottonseed Products Co., Inc., Memphis, Term.
J. E. Merrick & Co., Amherst, Mass.
The Midland Flour Milling Co., Kansas City, Mo.
Mills of Albert Lea Co., Minneapolis, Minn.
Miner-Hillard Milling Co., Wilkes-Barre, Pa.

Montana Flour Mills Co.

'

Jas. F. Morse & Co., Boston, Mass.
Moseley & Motley Milling Co., Rochester, N. Y.
Mount Vernon Milling Co., Mt. Vernon, Ind.

Mystic Milling & Feed Co., Rochester, N. Y.
Mystic Mills, Sioux City, Iowa.
The Narragansett Milling Co., E. Providence, R. I.

The National Milling Co., Toledo, Ohio.

R. N. Neal & Co., Inc., Memphis, Tenn.
N. E. By-Products Corp., 20 West St., Lawrence, Mass.
New England Dressed Meat & Wool Co., 41 N. Market St., Boston, Mass.
Newsome Feed & Grain Co., Carson Station, Pittsburgh, Pa.
Newton Feed Co., Box 683, Milwaukee, Wis.
New York Alfalfa Mills, Inc., Caledonia, N. Y.
Niagara Falls Milling Co., Niagara Falls, N. Y.
North Dakota State Mill and Elevator Association, Grand Forks, N. Dak.
The Northwestern Consolidated Milling Co., Minneapolis, Minn.
Norton Tallow Co., Somerville, Mass.
Nowak Milling Corp., Hammond, Ind.

James H. Nye Co., Brockton, Mass.
The Ogilvie Flour Mills Co., Ltd., Montreal, Quebec, Canada,
Omaha Flour Mills Co., Omaha, Neb.
Ontario Milling Co., Inc., Oswego, N. Y.
Osakis MilUng Co., Osakis, Minn.

' Registered by Chas. M. Cox Co., Boston, Mass.
- Registered for A. H. Brown & Bros.
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The Park & Pollard Co., Inc., Buffalo, N. Y.
The Patent Cereals Co., Geneva, N. Y.
Pawiiucket Rendering Co., Pawtucket, R. I.

John D. Peck Grain Co., Warren, R. I.

Penick & Ford, Ltd., Inc., Cedar Rapids, Iowa.

Peterborough Cereal Co., Ltd., Peterborough, Ontario, Canada.
Pilisbury Flour Mills Co., Minneapolis, Minn.
Geo. P. Plant Milling Co., St. Louis, Mo.
Plymouth MiUing Co., Le Mars, Iowa.

Portland Rendering Co., Portland, Maine.

Postum Cereal Co., Inc., Battle Creek, Mich.

W. N. Potter & Sons, Greenfield, Mass.
Prairie State Milling Co., Chicago, 111.

Pratt Food Co., Philadelphia, Pa.

H. C. Puffer Co., 194 Lyman St., Springfield, Mass.

The Quaker Oats Co., Chicago, 111.

Quisenberry Feed Mfg. Co., Buffalo, N. Y.
Ralston Purina Co., St. Louis, Mo.
L. A. Randall, 89 Canal St., Boston, Mass.
E. Rauh & Sons Animal Feed Co., Indianapolis, Ind.

John Reardon & Sons Co., Cambridge 39, Mass.
Robin Hood Mills Ltd., Moose Jaw and Calgary, Canada.
George B. Robinson, Jr., Produce Exchange, New York, N. Y.
Wm. M. Robinson, Dorchester, Mass.

Estate of Moses H. Rolfe, Newburyport, Mass.
Ropes Brothers, Salem, Mass.
Ross Bros. Co., Worcester, Mass.
N. Roy & Son, S. Attleborough, Mass.
RoyarMilling Co., Great Falls, Mont.
Russell-Miller Milling Co., Minneapolis, Minn.
Russia Cement Co., Gloucester, Mass.
Ryde & Co., Chicago, 111.

Ryther & Warren, Belcherto\\Ti, Mass.
St. Albans Grain Co., St. Albans, Vt.

The St. Lawrence Flour Mills Co., Ltd., Montreal, Quebec, Canada.

Saint Paul Milling Co., St. Paul, Minn.
The SchoU Co., 23 Central Ave., Newark, N. J.

The Sheets Elevator Co., Cleveland, Ohio.

The Shredded Wheat Co., Niagara Falls, N. Y.

Smith & McCaffrey, 39 Lowden St., Pa'fti:ucket, R. I.

H. C. Southworth, W. Stoughton, Mass.

Sparks Milling Co., Alton, 111.

Spratt's Patent (Am.) Ltd., IS Congress St., Newark, N. J.

Springfield Rendering Co., Springfield, Mass.

A. E. Staley Manufacturing Co., Decatur, 111.

Star and Crescent Milling Co., Minneapolis, Minn.

D. A. Stickell & Sons, Hagerstown. Md.
F. W. Stock & Sons, Hillsdale, Mich.

David Stott Flour Mills, Inc., Detroit, Mich,

Stratton & Co., Concord, N. H.

Syracuse Milhng Co., P. O. Box 141, Syracuse, N. Y.
Thomas-Boyce Feed Co., Attica, N. Y.

Thompson Milling Co., Lockport, N. Y.

Thornton & Chester Milling Co., Buffalo, N. Y.

Tioga Mill & Elevator Co., Waverly, N. Y.

The Ubiko Milling Co., Cincinnati, Ohio.

Union Sales Corp., Columbus, Ind.

George Urban Milling Co., 332 N. Oak St., Buffalo, N. Y.

Valley City Milling Co., Grand Rapids, Mich.

The Van Iderstine Co., Railroad Ave., Long Island City, N. Y.
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Vannatter & Ham Ltd., 718 Dominion Bank Bldg., Toronto, Ontario, Canada.
The Victor Flour Mills, Inc., Pittsford, N. Y.
C. P. Washburn Co., Middleborough, Mass.
Washburn Crosby Co., Minneapolis, Minn.
H. K. Webster Co., 10-32 West St., Lawrence, Mass.
Otto Weiss Milling Co., Wichita, Kansas.
West Bay City Sugar Co., Bay City, Mich.
Western Canada Flour Mills Co.'

Western Grain Products Co., Hammond, Ind.

Wetherbee Grain Co., Gardner, Mass.
John J. White Co., 102 A St., Boston 27, Mass.
Arthur N. Whittemore & Co., Worcester, Mass.
The Whittemore Co., Harrison St., Roslindale, Mass.
The Wilkinson Grain Co., Ltd., Montreal, Quebec, Canada.
The Williams Bros. Co., Kent, Ohio.

Est. M. G. Williams, Taunton, Mass.
Wilson & Co., Chicago, 111.

Wisconsin Milling Co., Menomonie, Wis.
Stanley Wood Grain Co., Taunton, Mass.
Worcester Rendering Co., Auburn, Mass.

Supplementary List of Manufacturers whose Products were collected be-

tween Sept. 1, 1923, and Jan. 1, 1924. Registered in 1923 but not in

1924.

The American Cotton Oil Co., 65 Broadway, New York, N. Y.
American Hominy Co., 130 N. Wells St., Chicago, 111.

R. G. Clark & Co., 24 S. Front St., Memphis, Tenn.
The Dewey Bros. Co., Blanchester, Ohio.

Eastern Cotton Oil Co., Norfolk, Va.
The Hottelet Co., 93 Michigan St., Milwaukee, Wis.
M. B. Jones & Co., Inc., New York, N. Y.
Marianna Sales Co., Memphis, Tenn.
Phoenix Cotton Oil Co., Memphis, Tenn.
Phoenix Flour Mills, Davenport, Iowa.
Purity Oats Co., Chicago, 111.

The Snyder Milhng Co., Chillicothe, Ohio.

A. C. Westervelt & Co., Falls Bldg., Memphis, Tenn.

1 Registered by Chas. M. Cox Co., Boston, Mass.

Publication of this Document approved by the Commission on Administration and Finance.
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COMMERCIAL FERTILIZERS

By H. D. Haskins, L. S. Walker and George B. Dalrymple

This bulletin gives the results of the 1924 fertilizer control.

The statistics with reference to tonnage of mixed fertilizer grades

indicate that the recommendations of New England agronomists

and control officials in eliminating uneconomical fertilizer

grades is slowly having effect. With reference to deficiency sta-

tistics, although it is apparent that the average manufacturer

wisely plans a suitable margin of overruns, yet there are indica-

tions in some instances of a tendency this season to hew rather

too closely to the minimum guarantee, particularly with the

element nitrogen. It is very gratifying to note the steady im-

provement in the quality of the water insoluble nitrogen in mixed
fertilizers from year to year: this offers a good illustration of what
can be accomplished in widening the scope of control service by
the intelligently directed and united efforts of a body of control

officials. It is believed that pointing out the shortcomings and
offering constructive criticisms to members of the fertilizer trade

offer quite as much opportunity on the part of the control ser-

vice to improve the industry as does any feature of a well managed
inspection.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST. MASS.





DEPARTMENT OF CHEMISTRY.
J. B. LiNDSEY, Chemist.

INSPECTION OF COMMERCIAL FERTILIZERS FOR
THE SEASON OF 1924.

BY H. D. HASKINS. CHEMIST IN CHARGE. ASSISTED BY L. S. WALKER AND
GEORGE B. DALRYMPLE. i

MANUFACTURERS AND BRANDS.

During the season of 1924, 80 manufacturers, importers and dealers, includ-

ing various subsidiaries of the large companies, secured certificates for the
sale of o69 brands of fertilizer and fertilizing materials in Massachusetts.
The general character of the fertilizers registered is shown by the following

classification:

Complete fertilizers 360
Ammoniated superphosphates 7
Superphosphate and potash 2
Pulverized manures 15
Ground bone, tankage and dry ground fish 63
Chemicals and organic nitrogen compounds 120
Wood ashes 2

569

The sampling agents were unable to secure certain registered brands, com-
prising both mixed and unmixed materials, many of which were not sold in

the state. In some cases a small tonnage of certain brands of mixed goods
was sold in a very limited area and the product had been used when the
sampling agent arrived. In other cases (numbering 25 in all), chemicals
and crude stock materials had been used in special formulas made on order
for the consumer, the latter simply purchasing the unmixed products and
paying the manufacturer a stipulated amount for their mixing. The following
list of brands comprises the unsampled products:

Brands of Fertilizer Not Sampled.

Manufacturer and Brand



Brands of Fertilizer not Sampled— (Continued).

Manufacturer and Brand

The Coe-Mortimer Co., Inc.
Chesapeake Four Eight Four .

Chesapeake Three Twelve Three
E. Frank Coe's New England
Corn Fertihzer

Thomas W. Emerson Co.
Emerson's Special Grass Fertil-

izer

R. & J. Farquhar Co.
Hardwood Ashes....
Sheep Manure ....

The L. T. Frisbie Co.
Frisbie's Tobacco Manure 5-8-6
Castor Pomace ....

Dexter E. Morton
Horton's 7-5-2 ....

International Agricultural
Corp.

Fish

L. B. Lovitt & Co.
"Lovit Brand" Cotton Seed
Meal

The National Fertilizer Co.
National Potato Phosphate

New England Fertilizer Co.
New England Tobacco 5-4-5

.

Nitrate Agencies Co.
NACO Brand «50 Peruvian
Guano Mixture

NACO Brand * 12 Peruvian
Guano Mixture

NACO Brand Castor Pomace
NACO Brand Cottonseed Meal

,

Grade

4-8-4
3-12-3

3-10-6

7-5-2

0-1.25-3.5
1.09-.72-1

5-8-6
5.5-0-0

7-5-2

8-7-0

8.36-0-0

2-8-3

5-4-5

6.25-5-6.25

5.25-10.5-5.25
6-O-0
6.5-0-0

Manufacturer and Brand

Nitrate Agencies Co.—Con.
NACO Brand Fish .

NACO Brand Muriate of Pot-
ash

NACO Brand Steamed Bone
NACO Brand Sulphate of Am-
monia ....

NACO Brand Sulphate of Pot-
ash

NACO Brand Tankage 7-15
NACO Brand Tankage 10-10

Olds & Whipple, Inc.
O & W Special Complete Corn,
Onion & Potato Fertilizer

Double Sulphate of Potash &
Magnesia ....

Precipitated Bone Phosphate
Sulphate of Potash

Pawtucket Rendering Co.
Animal 3-8-4
Farm Favorite 2-8-2 .

Pawtucket 4-8-7
Ground Bone

M. L. Shoemaker & Co., Inc.
Shoemaker's "Swift-Sure" Super

Phosphate Potato No. 1

Shoemaker's Bone Meal

C. P. Washburn Co.
Muriate of Potash
Sulphate of Potash

The Wilcox Fertilizer Co.
Wilcox Muriate of Potash .

Worcester Rendering Co.
Prosperity Brand Ground Tank

age

Grade

11-5.03-0

0-0-48
3-22.88-0

25-0-0

0-0-48
7-6.8-0
10-4.5-0

3-8-2

0-0-25.9
0-38-0
0-0-48

3-8-4
2-8-2
4-8-7
3-20-0

3-8-5
4.5-21-0

0-0-48
0-0-48

0-0-50

7-10-0

An alphabetical list of persons holding certificates of registration is given
at the end of the bulletin; and the registered brands analyzed are arranged
alphabetically in the appropriate tables.

Some manufacturers appear to think that their obligation to register certain
brands of fertilizer, for which there is an unexpected demand, depends largely
upon the ability of the collecting agents to locate and sample such products.
The law is specific with reference to such cases (see Sections 254 and ^55 of

General Laws, 1920, Chapter 94). It is just as easy to register such brands
as soon as an order is received, and shows a much better spirit of cooperation
than to await a request for registration from the control official. Although
there is a penalty attached to the sale of a fertilizer without filing of the state-

ment and payment of the registration or analysis fee, the fertilizer control
officials recognize that such omissions may be caused wholly by a pressure of

business incident to the shipping season and not to any disposition to avoid
the requirements provided by Jaw. It is hoped that in the future prompt
application for registration will follow orders taken for brands not included
in the list registered in January.

COLLECTION OF SAMPLES.
Four sampling agents were employed for an average period of three months,

beginning April 1. They had the use of automobiles to facilitate their work,
and were assigned territories as follows: Mr. James T. Howard, Berkshire,
Franklin, Hampden and Hampshire counties; Mr. George H. Kelton, Middle-
sex and Worcester counties; Mr. Harold J. Berry, Bristol, Barnstable, Dukes
and Plymouth counties; and Mr. Walter E. Moore, Essex, Norfolk and
Suffolk counties.



FERTILIZER VALUATIONS.

Wholesale quotations on fertilizer chemicals and unmixed crude stock

materials have, with the exception of nitrate of soda and cottonseed meal,
shown a material decrease as compared with the previous season. Among
the ammoniates this has been more noticable in case of organic animal pro-
ducts than with ammonium sulfate. For the six months preceding March 1,

1924, tankage was quoted $8.00 per ton and fish $11.34 per ton less than for

the same period in 1923. Acid phosphate and bone showed a little falling off,

and the potash salts were quoted a little over $4.00 per ton less than for the

previous season. Data secured from wholesale quotations in the Oil, Paint
and Drug Reporter and Drug and Chemical Markets are given below in

comparison with quotations for a similar period and from the same source

for 1923.

Wholesale Quotations on Chemicals and Raw Materials

Material

Average Price per Ton
for Six Mouths Preceding

March 1

1923 1924

Ammoniuni sulfate
Nitrate of soda
Dried iilood (15% ammonia)
Tankage (11-6.86 grade)
Dry ground fish (11-6.87 grade) .

Cottonseed meal (7 ammonia)
Ground steamed bone (3-22.88 grade)
Acid pliosphate (16%) ....
Muriate of potash (.50.54 K20)
High-grade sulfate of potash (48.65 KiO)
Kainit (14-16 K2O) ....

«65 35
49 96
69 40
45 82
64 54
38 73
37 30
8 81

35 38
44 56
7 84

$61 15
49 39
61 32
37 82
53 20
40 61
31 57
8 14

31 10
40 37
7 34

The Massachusetts fertilizer control adopted the following schedule of

fertilizer trade values for 1924. As is customary, these are based on average
wholesale cash quotations in centers of distribution in New England, New
York, and New Jersey, as furnished in reliable trade journals. Twenty per
cent overhead was added to all wholesale quotations before calculating the
trade values.

Fertilizer Trade Values for 1924.

Form of Plant Food Value per
Pound

Unit Value

Nitrogen

in fish, blood and meat
n fine! bone and tankage
n coarsei bone and tankage
n mixed fertilizers .

In ammonia salts

In nitrates
Organic nitrogen
Organic nitrogen
Organic nitrogen
Organic nitrogen
Organic nitrogen in cottonseed meal, castor pomace, etc.

Phosphoric Acid
Soluble in water
Reverted-
In fine' bone and tankage and in fish ....
In coarse' bone and tankage and in ashes ...
In cottonseed meal and other vegetable meals .

Insoluble in mixed fertilizers

Potash
As sulfate
As muriate
In ashes and organic vegetable products

185
185
34
30
24
28
38

06
05
05
04
04
02

055
04
04

$3 70
3 70
6 80
6 00
4 SO
5 60
7 60

1 20
1 00
1 00
80
80
40

10
80
80

^Fine bone and tankage refers to particles which will pass through a sieve having circular openings 1-50
of an inch in diameter. Coarse bone and tankage refers to particles which will not pass through the sieve.

2 Dissolved by a neutral solution of ammonium citrate, specific gravity 1.09, in accordance with method
adopted by the Association of Official Agricultural Chemists.
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FERTILIZER TONNAGE.
Total Tonnage of Mixed and Unmixed Fertilizers Sold in Massachusetts



(a) Tonnage of Mixed Fertilizers — Concluded

Complete Fertilizers — Concluded.

High-Analysis (14 Per Cent or Over of



The following deductions result from a study of the preceding tables :^

—

1. Seventy-one per cent of the total fertilizer tonnage sold was mixed goods
and 29 per cent was unmixed materials.

2. Of the 44,013 tons of mixed goods sold, about 99.4 per cent were com-
plete fertilizers and .6 per cent ammoniated superphosphates and superphos-
phates with potash.

3. Of the 43,763 tons of mixed complete fertilizers, about 89 per cent were
high-analysis (14 per cent or over of available plant food) and 11 per cent
low analysis fertilizers (less than 14 per cent available plant food). This
shows an increase over 1923 of 2 per cent in favor of the high-analysis goods.

4. Of the 39,014 tons of high-analysis complete fertilizers, 90.5 per cent
were furnished by 26 grades and 229 brands, and 76 per cent were furnished
by 10 grades and 173 brands.

5. Of the 4,749 tons of low-analysis complete fertilizers, 92 per cent were
furnished by 5 grades and 42 brands, and 81 per cent were furnished by 3
grades and 37 brands.

6. The tonnage of unmixed fertilizing materials, exclusive of pulverized
manures and Nitrapo, was distributed as follows: nitrogen products, 53 per
cent; phosphoric acid compounds. 38 per cent; potash compounds, 9 per cent.

Of the total tonnage of mixed fertilizers, 47 per cent was derived from
grades adopted by station directors and agronomists as the "New England
Standard Nine"; while an additional 26 per cent deviated from the grades
thus recommended by only 1 per cent in one or more of the plant foods,
namely, ammonia, phosphoric acid and potash.

Relation between Massachusetts Tonnage and the "New England Standard
Nine" Grades of Mixed Fertilizer.
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deficiencies found, indicating the seriousness of each. The data, given with
reference to deficiencies apply to nitrogen, available phosphoric acid and
potash. The brands which were found to have deficiencies serious enough
to equal a commercial shortage of $1.00 or over per ton have been grouped
by themselves and are tabulated just preceding the tables listing those brands
which substantially comply with the guarantee.

Deficiency Statistics for Mixed Fertilizers.

Manufacturer

The American Agricultural Chemical Co
Apothecaries Hall Co.
Armour Fertilizer Works
Atlantic Packing Co.
The Barrie Laboratories .

Beach Soap Co. ....
The Berkshire Fertilizer Co.
Bon Arbor Chemical Co. .

Bowker Fertilizer Co.
The Cando Co
Chemical Agricultural Specialty Co.
The E. D. Chittenden Co.
Clay & Son
TheCoe-MortimerCo., Inc. .

John C. Dow Co
Earp-Thomas Cultures Corp.
Eastern States Farmers' Exchange
Essex Fertilizer Co
The Excell Laboratories .

The L. T. Frisbie Co. . . .

John'Glennie
Thos. Hersom & Co.
A. W. Higgins, Inc
Dexter E. Horton ....
International Agricultural Corp. .

Henry James & Son, Inc.
Lowell Fertilizer Co.
The Mapes Formula & Peruvian Guano
Co

A. G. Markham & Co. .

William N. McCrillis
Mitchell Fertilizer Co.
J. J. Moreau & Son ....
The National Fertilizer Co. .

New England Fertilizer Co. .

Nitrate Agencies Co.
Olds & Whipple, Inc.
Oyama Products Co.
Parmenter & Polsey Fertilizer Co..
Pawtucket Rendering Co.
Providence Farmers Exchange Inc.
The Rogers & Hubbard Co. .

Ross Bros. Co
F. S. Royster Guano Co.
Sanderson Fertilizer & Chemical Co.
M. L. Shoemaker & Co. .

Springfield Rendering Co.
Standard Agricultural Chemical Corp
Henry J. Taubert ....
William Thomson & Sons, Ltd.
Vitogro Chemical Co.
C. P. Washburn Co. . . .

The Wilcox Fertilizer Co.
Worcester Rendering Co.

Number of
Brands
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Summary of Deficiencies in Mixed Fertilizers

1922
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Mixing Efficiency Table.
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Average Proportion and Quality of the Different Forms of Nitrogen found in

Mixed Fertilizers.

The relativ^ely high proportion of water soluble organic nitrogen in the

grades having an ammonia guarantee up to 3 per cent indicates that the

organic nitrogen may be derived largely from base goods (processed organic

materials). In these brands the water soluble nitrogen is relatively high

(about 72 per cent of the total nitrogen), thus likely insuring a quicker action

than would be the case if the organic nitrogen were derived largely from tank-
age or other uncooked, unacidulated organic material.

A comparison of the above figures with similar data secured for the previous
year shows that more mineral nitrogen was used in 1924; that the percentage
activity of the total nitrogen and of the organic nitrogen was about the same,
while the percentage activity of the insoluble nitrogen showed a small im-
provement in 1924, particularly in the higher ammonia guarantees. The
high percentage activity of the total organic nitrogen in brands with the smaller

ammonia guarantees is explained by the presence of the higher water soluble

organic nitrogen, all of which is considered to be in active form. The percent-

age activity of the water insoluble nitrogen seems to increase with the total

ammonia guarantee, which indicates the use of high-grade, unprocessed organic
ammoniates and a correspondingly smaller proportion of base mixture in

supplying the organic portion of the total ammonia guarantee.
The table, as a whole, shows that the Massachusetts farmer has but little

complaint as to the average quality of the organic nitrogen furnished in the

mixed commercial fertilizers sold in the state.

Inferior Forms of Organic Nitrogen

No extensive criticism can be made regarding the quality of the organic
nitrogen used in mixed fertilizers in Massachusetts during the season. There
is some evidence that the water insoluble nitrogen found in certain base goods
mixtures is of rather low activity. The brands in question have been passed
in the bulletin without unfavorable criticism, yet many vegetation tests made
on water insoluble residues of base goods mixtures testing just over the passing
mark (50 per cent activity by alkaline permanganate method) indicate that
the insoluble nitrogen should not be classed as high as when derived from
animal tankage, fish, and other highly active organic ammoniates. It is

hoped that an improvement will be made another season by the manufacturer,
either in using a base goods of higher insoluble nitrogen activity, or in being
more liberal in the quantity of nitrogen furnished in the mixtures, in order
that a sufficient overrun may furnish the minimum nitrogen guarantee in

freely active forms.
Only two brands of mixed fertilizers were found on which the water insoluble

nitrogen tested under 50 by the alkaline, and under 80 by the neutral, perman-
ganate methods, and which did not have a sufficient excess of nitrogen so that
the minimum guarantee was met by the more active forms.



13

Fertilizer Brands Showing Inferior Insoluble Organic Nitrogen.

Manufacturers and Brands
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Explanation of Tables of Analyses.

The column headed "Grade of Fertilizer" gives the minimum guarantee

of ammonia, available phosphoric acid and potash. To convert ammonia to

nitrogen, multiply by the factor .82.

Under "Approximate Commercial Valuation per Ton" in the table headed
"Mixtures Showing a Commercial Shortage of $1 or more per Ton" is found

the sum of the calculated valuation of each element, based on analysis and the

trade values found on a preceding page of the bulletin.

Under "Approximate Commercial Shortage per Ton" in the same table is

shown the approximate valuation of the low tests or deficiencies per ton of

fertilizer, based on Station analysis. In arriving at these figures the value

of overruns was used in all cases to offset shortages.

Under "Nitrogen," the column headed "Proportion in Water Soluble Form"
includes both mineral and water soluble organic nitrogen, all of which is

known to be readily available. Under "Quality of Insoluble Organic," good

indicates an activity of 55 per cent or better by the alkaline permangana,te

method; passed indicates an activity between 50 and 55 per cent; inferior

indicates an activity below 50 per cent, all being measured by the same labora-

tory method. All samples representing brands containing nitrogen of ques-

tionable quality are subjected to tests by the neutral permanganate method,
which gives somewhat more favorable results on ammoniates of an organic

vegetable origin. All samples are passed without question which show an
insoluble nitrogen activity of 80 per cent or better by this method, even though
they have shown an activity below 50 per cent by the alkaline method. All

samples are passed which show the sum of the mineral, water soluble organic

and active water insoluble organic nitrogen equivalent to the minimum guar-

antee, even though the activity of the water insoluble organic nitrogen may
be below 50 and 80 per cent by the laboratory methods.
The simplified method of presenting results of analyses of fertilizer mixtures

substantially complying with the guarantee, which was adopted in 1921, is

followed this season. These tables are self-explanatory.

Detailed results of analysis of any brand inspected will be furnished to any-

one sufficiently interested to make application for the same.
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Mixtures Substantially Complying with Guarantee.

Name of Manufacturer and Brand

The American Agricultural Chemical Co.
Agrico Fertilizer for Corn (1)'

Agrico Fertilizer for Potatoes (1)

Agrico Fertilizer for Truck (1) .

Agrico Tobacco Manure (1)

Aroostook Potato Manure (o)'^

Bay State Fertilizer (2)
Bowker's Lawn & Garden Dressing (5)'

Bradley's Blood, Bone & Potash (4)^

Bradley's Complete Manure for Potatoes & Vege-
tables (11)*

Bradley's Complete Manure for Top-Dressing Grass
& Grain (9)3 ....

Bradley's Complete Manure with 10% Potash (9)3
Bradley's Complete Tobacco Manure (5)3

Bradley's Corn Phosphate (9)3

Bradley's Eclipse Phosphate (6)3

Bradley's NortUand Potato Grower (7)3

Bradley's Onion Fertilizer (2) .

Bradley's Potato Fertilizer (9)3

Bradley's Potato Manure (7)3 ....
Bradley's XL Superphosphate of Lime (11)^
Breck's Lawn & Garden Dressing (1)

Breck's Market Garden Manure (1)
Complete Manure with 10% Potash (1)
Complete Potato Mixture (1) .

Corn Favorite (2)
Double A Tobacco Fertilizer (5)

Farquhar's Lawn & Garden Dressing (1)
Farquhar's Vegetable & Potato Fertilizer (1) .

Fish & Potash (5)3

General Crop Fertilizer (1) ....
Grass & Lawn Top Dressing (1) . . .

Grass & Oats Fertilizer (1) ....
Hercules Top Dresser (2)
Listers Corn & Potato Fertilizer (2)

Listers Potato Manure (1) ....
Listers Success Fertilizer (1) .

Listers 4-8-4 Fertilizer (2) ....
Monarch Potato Manure (1) .

Patapsco General Truck Fertilizer (1)
Patapsco Matchless Potash Manure (1)

Patapsco Peerless Potato Guano (9)3

Patapsco 3-12-3 FertiUzer (6)3

Patapsco 4-8-7 FertiUzer (1) .

Patapsco 5-8-7 FertiUzer (9)* .

Patapsco 5-10-5 FertiUzer (2) ...
Patapsco 6-6-4 Fertilizer (1) .

Patapsco 7-8-3 FertiUzer (4)^ ....
Peerless Potato Manure (2) . . . .

Prolific 10% Potash FertiUzer (6)3 .

Quinnipiao Corn Manure (2) .

Quinnipiac Market Garden Manure (2)3

Quinnipiac Phosphate (3) ....
Quinnipiac Potato Manure (2)3

Quinnipiac Potato Phosphate (2)
Universal Phosphate (2)

Williams & Clark Americus Corn Phosphate (6)3

Williams & Clark Americus High Grade Special for
Potatoes & Vegetables (3) .

Williams & Clark Americus Potato Manure (3)3

WilUams & Clark Potato Phosphate (2)

Apothecaries Hall Co.
Liberty High Grade Market Gardeners Special

5-8-7 (2)
Liberty Market Gardeners Special 4-8-4 (1)

.

Liberty 2-12-4 (1)
Liberty 5-4-5 (1)

Grade of
Fertilizer

S-4
S-3
S-4
9-2

3-10-6
4-8-6
5-8-7
7-3-7
5-8-7
2-8-2
3-9-2
5-8-7

4-8-7

6-6-4
4-6-10
5-4-5
2-8-2
1-8-2
4-8-4
4-
2-
3-
3-
6-6-4
4-8-7

4-6-10
3-8-4

3-10-6
5-4-5
4-8-7
4-8-4
3-10-3
2-8-3
6-6-4

0-12-2
8-6-6
2-8-3
4-8-7
2-8-2
4-8-4
4-8-4
3-8-4
2-8-2
4-8-4
3-12-3
4-8-7
5-8-7
5-10-5
6-6-4
7-8-3
4-8-7
2-8-10
2-8-2
4-8-7
3-9-2
3-8-4
2-8-3
1-8-2
2-8-2

4-8-7
2-8-3
3-8-4

5-8-7
4-8-4
2-12-4
6-4-5

Nitrogen
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Mixtures Substantially Complying with Guarantee — Continued.
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Mixtures Substantially Complying with Guarantee — Continued.
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Mixtures Substantially Complying with Guarantee — Continued.

Name of Manufacturer and Brand

The L. T. Frisbie Co.
Frisbie's Corn & Grain 2-8-2 (1) .

Frisbie's Market Garden 4-8-6 (1) ...
Frisbie's Special 3-8-4 (1)

Frisbie's Special Vegetable and Potato Grower
4-8-4 (1)

Frisbie's Tobacco Grower 5-4-5 (2)'

Frisbie's 5-8-7 (1)

John Glennie
Complete Fertilizer (2)3

Thos. Hersom & Co.
Neverfail (3)

A. W. Higgins, Inc.
4-14 Base Mixture (3)i

.

Old Deerfield 3-10-6 (2) .

Old Deerfield 4-8-4 (2) . . . .

Old Deerfield 5-5-5 Lawn & Shrub (1) .

Old Deerfield 5-8-7 (3) . . . .

Old Deerfield 6-4-6 Tobacco (2) .

Old Deerfield 6-8-7 (2) . . . .

Old Deerfield 6-10-10 C-S Supplement (1)

Old Deerfield 7-6-6 Tobacco (2) .

Old Deerfield 8-6-6 Grass Fertilizer (1)*

Open Formula 4-8-4 (3) .

Open Formula 5-8-7 (4) .

Dexter E. Horton
Horton's 3-8-4 (1)
Horton's 4-6-10 (1)
Horton's 4-8-4 (1)

Horton's 5-8-7 (1)

International Agricultural Corp.
Buffalo Crop Grower (7) .

Buffalo Economy (2) ...
Buffalo General Favorite (2)
Buffalo High Grade Manure (6)
Buffalo High Grade Manure (1)5 .

Buffalo Ideal (5)» ...
Buffalo Ideal (1)5 ....
Buffalo New England Special (3)
Buffalo New England Special (1)* .

Buffalo Onion, Vegetable & Potato (3)
Buffalo Phosphate & Potash (2)
Buffalo Tobacco Producer (2) .

Buffalo Top Dresser & Starter (2)^ .

I. A. C. Connecticut Valley Special (3)

I. A. C. Early Harvest (1)

I. A. C. Onion, Vegetable & Potato (1)

I. A. C. Supreme (1) .

International Double-Strength (8-12-20) (4)'

International Double-Strength (8-16-8) (2)'

Osceola (3-10-4) (1)

Osceola (4-8-4) (3)

Osceola (5-8-7) (3)

Henry James & Son, Inc.
2-8-3 (1)
4-8-4 (2) . . .

5-8-7 (3)1 .

Lowell Fertilizer Co.
Lowell Animal Brand.
aU crops 3-8-4 (6)i

A high-grade manure for

Grade of
Fertilizer

2-8-2
4-8-6
3-8-4

4-8-4
5-4-5
5-8-7

4 .
86-8-4

4 . 86-8-5

4-14-0
3-10-6
4-8-4
6-5-5
5-8-7
6-4-6
6-8-7

6-10-10
7-6-6
8-6-6
4-8-4
5-8-7

3-8-4
4-6-10
4-8-4
5-8-7

5-8-7
2-8-2

3-10-4
4-6-10
4-6-10
4-8-4
2-8-4

2-12-4
2-10-4
3-8-8

0-12-6
.5-5-5.5

7-6-5
7-6-5

2-12-4
3-8-8
.5-8-7

8-12-20
8-16-8
3-10-4
4-8-4
5-8-7

2-8-3
4-8-4
5-8-7

3-8-4

Nitrogen
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Mixtures Substantially Complying with Guarantee — Continued.

Name of Manufacturer and Brand

Lowell Fertilizer Co.—Continued
Lowell Animal Brand. A high-grade manure for

all crops 3-8-4 (2)3

Lowell Bone Fertilizer for Corn, Grain and Vege-
tables 2-8-2 (G) 1

Lowell Lawn and Garden Dressing 4-7-2 (3)
Lowell Potato Phosphate for Potatoes and Vege-

tables 4-8-7 (3)

Lowell Tobacco 5-4-5 for Tobacco, Fruits and
Vines (1)

Lowell Top Dressing 7-5-2 (3) i

Lowell 2-8-3 for Vegetables & Grain (2)

Lowell 3-6-10 for Corn, Potatoes & Vegetables (6)

Lowell 4-6-10 for Potatoes & Vegetables (5)

'

Lowell 4-8-4 for Potatoes, Corn & Vegetables (13) i

Lowell 5-8-7 for Potatoes & Vegetables (1) .

The Mapes Formula & Peruvian Guano Co.
Mapes Connecticut Valley Special (3)

Mapes Corn Manure (5)

Mapes General Tobacco Manure (3)

Mapes General Truck Manure (2) .

Mapes General LTse Manure (2) . . .

Mapes Onion Manure (1)

Mapes Potato Manure (4) ....
Mapes Tobacco Ash Constituents (1)

Mapes Tobacco Manure, Wrapper Brand (2)

Mapes Tobacco Starter Improved (2)

Mapes Tobacco Starter Improved Special (3)

Mapes Top Dresser (3)

A. G. Markham & Co.
2-8-3 (1) . . .

4-6-10 (1) .

4-8-4 (3) . . .

5-4-5 (2) . . .

5-8-7 (1) . . .

William N. McCrillis
Nature's Plant Food (1)

Mitchell Fertilizer Co.
Mitchell's Special Fertilizer (1)

J. J. Moreau & Son
Talfa (1)

The National Fertilizer Co.
National Anmioniated Bone Phosphate (1)

National Aroostook Special Fertilizer (1)

National Complete Grass Fertilizer (3) .

National Excelsior Potato Fertilizer (1)

National Market Garden Fertilizer (2) .

National Pine Tree State Potato Fertilizer (;

National Premier Potato Manure (5)

National Tobacco Special (8) .

National White Ash Tobacco Grower (3)

National XXX Fish & Potash (2)

New England Fertilizer Co.
New England Corn Phosphate, for Grain and Vege-

tables 2-8-2 (1)

New England Potato Phosphate 4-8-7 for Potatoes
and Vegetables (1) . . . . . . .

New England Superphosphate. A High-Grade
Fertilizer for all Crops 3-8-4 (4)i

.

New England 2-8-3 for Vegetables & Grain (1)

New England 3-6-10 for Corn, Potatoes & Vege-
tables (1)

New England 4-6-10 for Potatoes & Vegetables (1)

New England 4-8-4 for Potatoes, Vegetables and
Grass (U

New England 5-8-7 for Potatoes & Market Gar-
dens (1)

Grade of
Fertilizer

3-8-4

2-8-2
4-7-2

4-8-7

5-4-5
7-5-2
2-8-3

3-6-10
4-6-10
4-8-4
5-8-7

6-4-7
3-8-3
5-4-5
5-6-5
3-6-4
4-6-4
4-7-5
1-4-15

.
5-2-10

.

5

5-6-1
5-6-3
10-4-2

2-8-3
4-6-10
4-8-4
5-4-5
5-8-7

1.22-3-2

1 .
22-3-3

2-8-2
5-8-7
6-6-4

4-6-10
3-8-4
4-8-4
4-8-7
5-4-5
7-3-7

3-10-3

2-8-2

4-8-7

3-8-4
2-8-3

3-6-10
4-6-10

4-8-4

5-8-7

Nitrogen

Propor-
tion

in Water
Soluble
Form

All

All

All

Quality
of

Insoluble
Organic

Passed

Good
Passed

Good

Good

Passed
Passed
Good
Good
Good

Good
Passed
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Good
Good
Good
Good
Good

Pas.sed

Good
Clood
Good
Passed
Good
Passed
Passed
Good
Good
Good

Good

Good

Good
Good

Good
Good

Good

Good

Form of
Potash

Muriate

Muriate
Muriate

Muriate

ft sulfate^
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate

ftr sulfate^
Muriate
fti sulfate
Muriate
Muriate
ft sulfate^
Muriate
Sulfate

ft sulfate^
'^/i, sulfate^

ft sulfate^
Muriate

Muriate
Muriate
Muriate
^ sulfate^
Muriate

Muriate

Muriate

Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
ft sulfate^

ft sulfate^
Muriate

Muriate

Muriate

Muriate
Muriate

Muriate
Muriate

Muriate

Muriate

1 Two analyses made. 2 The remainder muriate. 3 1923 stock.
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Mixtures Substantially Complying with Guarantee — Continued.

Name of Manufacturer and Brand

Nitrate Agencies Co.
NACO Brand Peruvian Guano (3)'

NACO Brand * 14 Peruvian Guano Mixture (1) .

NACO Brand )il24 Peruvian Guano Mixture (1) .

Olds & Whipple, Inc.
O & W Complete Corn, Potato & Onion Fertilizer

(2)
O &, W Complete Tobacco Fertilizer (6)

O & W Complete Tobacco Fertilizer (1)3

O & W Fish & Potash (1) ....
O & W High-Grade Potato Fertilizer (1)

O & W High-Grade Starter & Potash Compound
(3)1

O & W High Grade Tobacco Starter (1)

O & W Tobacco Fertilizer, Blue Label Brand (1)

O & W Top Dressing for Grass (1)

Oyama Products Co.
Oyama Plant Food (2)

Parmenter & Polsey Fertilizer Co.
"P & P" Plvmouth Rock Brand for all crops 3-8-4

(7)'

"P & P" Potato Phosphate 4-8-7 for Potatoes and
Vegetables (4)

"P & P" Top Dressing 7-5-2 (1) .

"P & P" 2-8-3 for Corn, Fruits & Vegetables (1)
"P & P" 3-6-10 for Corn, Potatoes & Vegetables

(3)1

"P & P" 4-6-10 for Potatoes & Vegetables (2)
"P & P" 4-8-4 for Potatoes, Corn and Vegetables

(4)'

"P & P" 5-8-7 for Potatoes and Market Gardens
(2)1

Pawtucket Rendering Co.
Pawtucket 5-8-5 (1)
Potato 4-8-4 (2)

Providence Farmers Exchange Inc.
E.vcliange Brand 4-8-4 (2)
Exchange Brand 4-10-0 (1)
Exchange Brand 5-8-5 (1)
Exchange Brand 5-8-7 (1)

The Rogers & Hubbard Co.
Hubbard's "Bone Base" Fertilizer for Oats and Top

Dressing (9)
Hubbard's "Bone Base" Fertilizer for Seeding
Down (1)

Hubbard's "Bone Base" Soluble Corn & General
Crops Manure (8)

Hubbard's "Bone Base" Soluble Potato Manure (5)
Hubbard's "Bone Base" Soluble Tobacco Manure

(2)
Rogers & Hubbard's All Soils-All Crops Fertilizer

(4)
Rogers & Hubbard's All Soils-All Crops Fertilizer

(1)3

Roger.s & Hubbard's Climax Tobacco Brand (1) .

Rogers & Hubbard's Corn and Grain Fertilizer (3)
Rogers & Hubbard's High Potash Fertilizer (3)
Rogers & Hubbard's Potato Fertilizer (3)
Rogers & Hubbard's Tobacco Grower, Vegetable
Formula (3)

4-8-4 Fertihzer (1) . . . .

3^ Climax, 34 Soluble Potato Manure (1)

34 Climax, J4 Soluble Tobacco Manure (1) .

34 Grower, 3^ Soluble Tobacco Manure (1) .

Grade of
Fertilizer

12-10-2.5
4.96-9.9-8.65
6.5-8.67-8.67

4-8-4
5-3-5
5-3-5
3-6-5
5-8-7

5-4-15
10-3-0
6-3-6
7-4-0

20.67-17.35-
24.52

4-8-7
7-5-2
2-8-3

3-6-10
4-6-10

4-8-4

5-8-7

5-8-5
4-8-4

4-8-4
4-10-0
5-8-5
5-8-7

10-3-8

3-5-6

3-8-6
6-8-5

6-8-10

4-10-4

4-8-4
5-4-4
1-10-3
3-8-10
2-10-4

6-4-4
4-8-4

5.5-6-4.5
5.5-6-7
6-6-7

Nitrogen

Propor-
tion

in Water
Soluble
Form

All

Quality
of

Insoluble
Organic

Good
(!ood
Good

Good
Good
Good
Good
Good

Good
Good
Good
Good

1^
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Mixtures Substantially Complying with Guarantee — Concluded.

Name of Manufacturer and Brand

Ross Bros. Co.
Ross Bros. Co. High Grade Potato and Oniou

4-S-4 (1)

Rosa Bros. Co. Home Garden 2-8-0 (1)
Ross Bros. Co. Lawn Grass Top Dressing 3 J 2-8-3 (3)

Ross Bros. Co. Market Qardcn 5-8-7 (1)

F. S. Royster Guano Co.
Royster's Bully Guano (2) ...
Royster's Quality Trucker (4) .

Royster's Spearhead Guano (1)

R.oystcr's Top Dresser (1)

Royster's Trucker's Delight (2)

Royster's Valley Tobacco Formula (4) .

Royster's Verbina Guano (1) .

Royster's Wrapper Brand (4) .

Sanderson Fertilizer and Chemical Co.
Sanderson's Atlantic Coast Bone, Fish & Potash (4)

Sanderson's Complete Tobacco Grower (4)

Sanderson's Corn Superphosphate (1)

Sanderson's Formula A (3)

Sanderson's Formula B (2)

Sanderson's Havana Leaf Grower (1)

Sanderson's Potato Manure (2)

Sanderson's Top Dressing for Grass & Grain (1)

M. L. Shoemaker & Co., Inc.
"Swift Sure" Crop Grower (3) ....
"Swift-Sure" Potato Special (1) . . . .

"Swift-Sure" Tobacco and General Use (1) .

"Swift-Sure" Tobacco Starter (1) ...
Springfield Rendering Co.

Springfield Animal Brand 3-8-4 (2) ...
Springfield Market Garden Grower & Top Dressing

5-8-7 (2)

Springfield Special Potato, Onion & Vegetable
4-8-4 (2)

Springfield Tobacco Special 5-4-5 (1) .

Springfield 2-8-3 (2)

Springfield 4-8-6 (1)

Standard Agricultural Chemical Corp.
Prepared Alphano Humus (1) ....
Super-Alphano (1)

Henry J. Taubert
Ferti-Flora (4)

William Thomson & Sons Ltd.
Thomson's Special Topdressing Manure (1) .

Thomson's Special Topdressing Manure (1) .

Thomson's Vine, Plant & Vegetable Manure (1) .

Vitogro Chemical Co.
Vitogro 4-7-2 for flowers, shrubs, vegetables and

grass (6)1

Vitogro 4-8-4 for vegetables (2) . . . .

Vitogro 7-5-2 for Lawns & Grass (1) .

C. P. Washburn Co.
"Made Right" Market Garden (4) ...
"Made Right" Potato (3)

The Wilcox Fertilizer Co.
Wilcox Corn Special (2) .

Wilcox Fish & Potash (2) .

Wilcox Potato & Vegetable Phosphate (1)

Wilcox Tobacco Special (1)
Wilcox 4-8-4 FertiUzer (3) . . .

Wilcox 5-8-4 (1)
Wilcox 5-8-7 Fertihzer (2) . . .

Wilcox 5-10-5 Fertilizer (1) .

Worcester Rendering Co.
Prosperity Brand Complete Dressing (2)

Prosperity Brand Corn & Grain Fertilizer (3)

Prosperity Brand Market Garden Fertilizer (4) .

Prosperity Brand Potato & Vegetable Fertilizer (5)

Grade of
Fertilizer

4-8-4
2-8-0

3 .
5-8-3
5-8-7

2-8-5
4-8-7
3-8-4
7-6-5
4-8-4
5-4-5
5-8-5
7-3-7

2-8-3
5-4-5
2-8-2
4-8-4
4-8-6
7-3-7
3-8-4
6-6-4

4-8-4
5-8-7

3-10-3
4-10-0

3-8-4

5-8-7

4-8-4
5-4-5
2-8-3
4-S-6

1.5-.5-.5
5-7-4

3.95-32^-3.3

5.17-7-1.5
3-7-3
3-7-4

4-7-2
4-8-4
7-5-2

5-8-6 . 86
4-8-3.92

3-10-4
3-8-3
4-8-6
5-4-5
4-8-4
5-8-4
5-8-7

5-10-5

6-6-3
2-8-2
5-8-7
4-8-4

Nitrogen

Propor-
tion

in Water
Soluble
Form

A

K

All

All
All
All

A

Quality
of

Insoluble
Organic

Passed
Good
Passed
Good

Passed
Passed
Passed
Good
Good
Good
Good
Good

Passed
Good
Good
Good
Good
Good
Good
Passed

Good
Good
Good
Good

Good

Good

Good
Good
Good
Good

Inferior
Inferior

Good
Good
Good

Good
Good

Good
Good
Good
Good
Good
Good
Good
Good

Good
Passed
Good
Good

Form of
Potash

Muriate

Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
•ft sulfate^
Muriate
ft sulfate^

Muriate
ft sulfate^
Muriate
Muriate
Muriate
ft sulfate^
Muriate
Muriate

ft sulfate^
Muriate
y^ sulfate^

Muriate

Muriate

Muriate
ft sulfate^
Muriate
Muriate

Sulfate

ft sulfate-'

Muriate

Muriate
Muriate
Muriate

Muriate
Muriate
Muriate

Muriate
Muriate

Muriate
Muriate
Muriate
ft sulfate^
Muriate
Muriate
Muriate
Muriate

Muriate
Muriate
Muriate
Muriate

1 Two analyses made. 2 The remainder muriate.
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CHEMICALS AND RAW PRODUCTS

Summary of Results of the Inspection of Chemicals and Raw Products



Nitrate of Soda and Sulfate of Ammonia.

Brands Substantially Meeting Their Guarantees.

Manufacturer

The American Agricultural Cheniical Co
Apothecaries Hall Co. .

Armour FertiUzer Works
The Barrett Co
Beach Soap Co
The Berkshire Fertilizer Co.
Bowker Fertilizer Co. .

Consohdated Rendering Co.
Eastern States Farmers' Exchange
A. W. Higgins, Inc.
International Agricultural Corp.
Lowell Fertilizer Co.
Merrimac Chemical Co.
Middlesex County Farm Bureau
New England Fuel and Transportation Co
Nitrate Agencies Co.
Olds & Whipple, Inc.
Providence Farmers Exchange, Inc.
Ross Bros. Co
F. S. Royster Guano Co.
Sanderson Fertilizer & Chemical Co
Virginia-Carolina Chemical Co. .

C. P. Washburn Co. . . .

The Wilcox Fertilizer Co.

Nitrate of Soda

Number
of

Samples

22

5

1

1

.5

21
6
1

8
1

1

1

1

1

1

1

2
1

1

I

1

Nitrogen

Found Guaran-
teed

15.38
15.20
14.84

15.24
15.82
15.38
15.46
14.90
15.46
15.86
15.34
15.68
15.72

15.02
16.08
15.40
15.16
15.18
15.78
15.66
15.26
15.88

15.00
14.80
14.81

15.00
14.80
15.00
15.22
14.80
15.00
15.00
15.22
15.00
15.00

15.00
15.00
14.81
15.00
15.00
15.00
14.80
14.60
15.00

Sulfate of Ammonia

Number
of

Samples

62

Nitrogen

Found Guaran-
teed

20.88
20.79

20.56
20.82

20.66

20.78

20.56

20.72

20.10

20.56
20.75

20.50
20.55

20.57

20.00

20.56

20.56

Brands Showing a Commercial Shortage of $1 or over per Ton.

John C. Dow Co. 15.44 16.47

1 Three analyses made.
2 Two analyses made.
3 About the average percentage of nitrogen was found present in this sample. The nitrogen guarantee

is unusually high, describing a product 100 per cent pure nitrate of soda. A letter from the company
states that the correct guarantee should be 15 per cent nitrogen and that a mistake was made in giving
16.47 per cent as the minimum nitrogen guarantee. The product showed a commercial shortage of S3.81
per ton on the basis of the higher guarantee, but was well above 15 per cent.

Dried Blood.
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Cottonseed Meal, Castor Pomace and Rapeseed Meal.

Brands Substantially Meeting Their Guarantees.
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Phosphoric Acid Compounds — Concluded.

Manufacturer

Bowker Fertilizer Co. . .

Joseph Breck & Sons Corp. .

The Coe-Mortimer Co. .

Consolidated Rendering Co. .

Eastern States Farmers' Exchange

A. W. Higgins, Inc.

International Agricultural Corp.

Middlesex County Farm Bureau .

Nitrate Agencies Co.
Providence Farmers Exchange,

Inc.
The Rogers & Hubbard Co. .

Ross Bros. Co. ....
F. S. Royster Guano Co.
Sanderson Fertilizer & Chemical
Co

C. P. Washburn Co. . . .

The Wilcox Fertilizer Co.

Brand

Bowker's 16% Acid Phosphate
Maryland 16% Acid Phosphate
British Basic Slag
E. Frank Coe's 16% Superphos-
phate
Acid Phosphate ....
Eastern States Acid Phosphate
Old Deerfield 16% Acid Phos-

phate
Old Deerfield Precipitated Bone
Buffalo Sixteen Percent
Osceola Sixteen Percent
Acid Phosphate 16% .

NACO Brand Acid Phosphate .

Exchange Brand Acid Phosphate
Acid Phosphate ....
Acid Phosphate 16% .

Royster's 16% Acid Phosphate

Sanderson's Acid Phosphate
Acid Phosphate ....
Wilcox Acid Phosphate

Num-



28

Sulfate of Potash-Magnesia, Kainit and "Nitrapo."
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Raw Products Supplying Nitrogen and Phosphoric Acid.—Concluded.

Dry Ground Fish.—Concluded.

Brands Showing a Commercial Shortage of $1 or over per Ton.

Manufacturer

The E. D. Chittenden Co.
The L. T. Frisbie Co. .

F. S. Royster Guano Co.

Number
of

Samples

Nitrogen

Found

7.79
7.55
7.66

Guaran-
teed

.22

.22

.23

Phosphoric Acid

Found
Guaran-

teed

6.00
6.40
5.00

5 The place of collection, commercial shortaee and commercial valuation of the three samples are as fol-

lows: S. Deerfield, .11.20, $60.80; Amherst, $3.91, $56.78; N. Hatfield, $2.47, $58.22. Two other samples
met the guarantee.

6 Commercial shortage, $2.53; commercial valuation $58.60.
^ The place of collection, commercial shortage and commercial valuation of the five samples are as fol-

lows: Hillsboro, $1.62, $58.74; Sunderland, $2.65, $57.71; Amherst, $2.24. $58.19; Hadley, $1.62, $58.81;
and Whately, $4.08, $56.28.

Ground Bone and Tankage.

Brands Substantially Meeting Their Guarantees.

Manufacturer

The American Agricultural
Chemical Co.

Apothecaries Hall Co. .

Armour Fertilizer Works

Beach Soap Co.
The Berkshire Fertihzer Co.
Bowker Fertihzer Co.

Butchers' Rendering Co.

Consohdated Rendering Co.

John C. Dow Co. . .

I

Eastern States Farmers' Ex-
change

Thos. Hersom & Co. . |

A. W. Higgins, Inc.
International Agricultural /

Corp \
Henry James & Son, Inc.

Brand

Farquhar's Fine Ground bone
Special Ground Bone
6% Ground Tankage
9% Ground Tankage
Tankage 9!^^% Ammonia
Bone Meal
Raw Bone Meal
Ground Tankage
Beach's Fertihzer Bone .

Berkshire Fine Ground Bone
Bowker's Special Ground Bone
Ground Bone .

Ground Tankage
Ground Bone .

Ground Bone .

Tankage .

Ground Tankage
Ground Tankage
Tankage .

Dow's Pure Ground Bone
Dow's Ground Tankage

Ground Animal Tankage
Bone Meal
Meat and Bone
11% Ground Tankage
Bone Meal
Animal Tankage
Ground Bone .

Num-
ber of
Samples

1

61

2
1

1

51

1

2
2
21

2'

2
1

71
31

2
1

121

1

81

1

12

1

2
1

3
23

1

Grade

2.50-22.88
2.50-22.88
6.00-13.73
9.00- 9.15
9.50- 3.00
3.00-22.00
4.50-21.50
9.00- 6,86
2.75-20.00
2.00-25.00
2.50-22.88
3.00-20.00
5.00-14.00
2.50-26.00
3.00-24.00
6.00-14.00
8.50-10.00
13.00- 5.50
9.00- 9.15
2.43-24.00
6.00-14.00

7.00- 6.86
2.43-24.00
4.86-16.00
11.00- 5.00
3.00-22.00
6.00-11.44
2.50-26.00

Degree of
Fineness

Finer
than

Ho Inch

Per Cent

52.83
66.79
48.25
49.12
67.90
60.00
55.21
.53.15
60.74
58 . 29
64.68
81.10
55.99
58.38
65.41
53.70
28.84
40.68
40..50
72.92
60.38

59.99
64.51
65.82
27.79
63.79
39.57
61.59

Coarser
than

Vso Inch

Per Cent

47.17
33.21
51.75
50.88
32.10
40.00
44.79
46 . 85
39.26
41.71
35.32
18.90
44.01
41.62
34..59
46.30
71.16
59.32
59.50
27.19
39.62

40.01
35.49
34.18
72.21
36.21
60.43
38.41

1 Two analyses made.
2 The product was seriously out of balance, although it showed no commercial shortage. It was sold

under a guarantee of 7 per cent ammonia (5.75 per cent nitrogen) and 6.86 per cent phosphoric acid, a
product usually known as a 7-15 tankage. It proved to be a mixture of bone and tankage testing 4.43
per cent nitrogen and 19.98 per cent phosphoric acid. The degree of fineness was very unsatisfactory;
20 per cent would not pass through a 2 m.m. sieve, and 37 per cent would not pass a 1 m.m. sieve.

3 The phosphoric acid was guaranteed 25 per cent, which the manufacturers claim was an error in
printing. This undoubtedly is true, as 6 per cent ammonia and 25 per cent bone phosphate of lime (11.44
per cent phosphoric acid) represent a common grade of animal tankage.



Ground Bone and Tankage, -('oiu-liidcd.

HiMiul.s Snl).slinili;illv Mcoliiii' Tlioir (iiuiruntor.s.—Concluded.
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Manufacturer and Brand
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DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILIZERS

FOR SALE IN THE STATE IN 1924.

The American Agricultural Chemical Co., 92 State St., Boston, Mass.

American Chemical Specialties Co., Inc., Springfield, N. J.

Apothecaries Hall Co., Waterbury, Conn.
Armour Fertilizer Works, 305 Broadway, New York, N. Y.
Atlantic Packing Co., 40 N. Market St., Boston, Mass.
TheBaker Castor Oil Co., 120 Broadway, New York, N. Y.
The Barrett Co., 40 Rector St., New York, N. Y.

The Barrie Laboratories, 110 High St., Boston, Mass.
Beach Soap Co., Cor. Maple and Lawrence St., Lawrence, Mass.

The Berkshire Fertihzer Co., Bridgeport, Conn.
Bon Arbor Chemical Co., 390-2 Straight St., Paterson, N. J.

Bowker Fertilizer Co., 43 Chatham St., Boston, Mass.

Joseph Breck & Sons Corp., 51-52 N. Market St., Boston, Mass.

Butchers Rendering Co., Fall River, Mass.
The Cando Co., 25 Thorndike St., Cambridge, Mass.
The E. D. Chittenden Co., Bridgeport, Conn.
Clay & Sou, Stratford, London, Eng.
The Coe-Mortimer Co., Inc., Cor. Merchants Row and S. Market St., Boston, Mass.

Consohdated Rendering Co., 40 N. Market St., Boston, Mass.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Earp-Thomas Cultures Corp., Nelson Ave. and Hill St., Long Island City, N. Y
Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.
Thomas W. Emerson Co., 213-215 State St., Boston, Mass.
Essex Fertihzer Co., 39 N. Market St., Boston, Mass.
The Excell Laboratories, 4535 Ravenswood Ave., Chicago, 111.

R. & J. Farquhar Co., 6 S. Market St., Boston, Mass.
The L. T. Frisbie Co., New Haven, Conn.
John Glennie, P. O. Box 20, Lawrence, Mass.
Thos. Hersom & Co., 11 Commercial St., New Bedford, Mass.
A. W. Higgins, Inc., S. Deerfield, Mass.
Dexter E. Horton, Swansea, Mass.
J. W. Howard, 328 Broadway, Somerville, Mass.
Humphreys-Godwin Co., Inc., Memphis, Tenn.
International Apricultural Corp., 126 State St., Boston, Mass.
Henry James & Son, Inc., Melrose Ave., Somerville, Mass.
John Joynt, Lucknow, Ontario, Can.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Fertilizer Co., 40 N. Market St., Boston, Mass.
The Mapes Formula & Peruvian Guano Co., 143 Liberty St., New York, N. Y.

A G Markham & Co., 20 Stockbridge St., Springfield, Mass.
The George E. Marsh Co., 393 Chestnut St., E. Lynn, Mass.
Wilham N. McCrilhs, 89 State St., Boston, Mass.
Sylve.ster A. McGovern, Andover, Mass.
Merrimac Chemical Co., 148 State St., Boston, Mass.
Middlesex County Farm Bureau, 47 Moody St., Waltham, Mass.
Mitchell Fertihzer Co., Providence, R. I.

J. J. Moreau & Son, Manchester, N. H.
The National Fertihzer Co., 92 State St., Boston, Mass.
Natural Guano Co., Aurora, 111.

New England Dressed Meat and Wool Co., 41 N. Market St., Boston, Mass.

New England Fertihzer Co., 40A N. Market St., Boston, Mass.
New England Fuel & Transportation Co., Ill Devonshire St., Boston, Mass.

Nitrate Agencies Co., Bound Brook, N. J.

Olds & Whipple, Inc., 168 State St., Hartford, Conn.
Oyama Products Co., Fostertown Rd., Newburgh, N. Y.
Pacific Manure & Fertihzer Co., 429 Davis St., San Francisco, Cal.

CarroU S. Page, Hyde Park Vt.

Parmenter & Polsey Fertihzer Co., 41 N. Market St., Boston, Mass.
Pawtucket Rendering Co., 664 Mineral Spring Ave., Pawtucket, R. I.

Premier Poultry Manure Co., 431 S. Dearborn St., Chicago, lU.

Providence Farmers' Exchange, Inc., 16 S. Water St., Providence, R. I.

The Pulverized Manure Co., 828 Exchange Ave., Chicago, 111.

Geo. B. Robinson, Jr., Produce Exchange, 8 Broadway, New York, N. Y.
The Rogers & Hubbard Co., Portland, Conn.
Ross Bros. Co., 90 Front St., Worcester, Mass.
F. S. Royster Guano Co., Baltimore, Md.
Sanderson Fertihzer & Chemical Co., New Haven, Conn.
M. L. Shoemaker & Co., Venango St. and Delaware Ave., Philadelphia, Pa.

Southland Cotton Oil Co., Paris, Texas.
Springfield Rendering Co., Springfield, Mass.
Standard Agricultural Chemical Corp., 2 Rector St., New York, N. Y.

Henry J. Taubert, 18 Brooks St., Brighton, Mass.
Wilham Thomson & Sons, Ltd., Tweed Vineyards, Clovenfords, Scotland.

Virginia-Carohna Chemical Co., 120 Broadway, New York, N. Y.

Vitogro Chemical Co., 40 Middle St., Lowell, Mass.
C. P. Washburn Co., Middleboro, Mass.
The Wilcox Fertilizer Co., 56 W. Main St., Mystic, Conn.
J. M. Woodard, Greenfield, Mass.
Worcester Rendering Co., Auburn, Mass.

Publication op this Document approved by the Commission on Administration and Finance.
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MASSACHUSEnS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF LIME PRODUCTS USED IN

AGRICULTURE

By H. D. Haskins, L. S. Walker and G. B. Dalrymple

Chemical tests made in the Control Laboratory, on 657 samples

of soil taken from fields in every county of the State, indicate a

marked shortage of lime to be typical of Massachusetts soils. The
profit from using lime as a soil amendment is affected by a number
of factors—by the kind of crop to be grown and by the manurial

and fertilizer treatments given, as well as by conditions in the soil

itself. In any case, however, economy in the purchase of lime is

essential. The data given in this report will be of service, first in

locating sources of lime, and second in purchasing on the basis of

actual composition rather than merely on ton price.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST. MASS.



DEPARTMENT OF CHEMISTRY
J. B. LiNDSEY, Chemist.

INSPECTION OF AGRICULTURAL LIME PRODUCTS

FOR THE SEASON OF 1924.

i;y h. d. haskins, chemist is charge, assisted by l. s. walker and

g. c. dalrymple

MANUFACTURERS AND BRANDS

During: 1924, 18 dift'erent tirms and individuals registered 21 different brands

of agricultural lime and 2 brands of gypsum. Tbe following classitication shows

the general character of the ]>roducts :

—

Hydrated or slaked lime 11

Lime ashes 3

Precipitated lime 1

Ground limestone 5

Ground shell lime 1

Total 21

Gypsum or land plaster 2

With the following exceptions, four in number, all of the products registered

have been sampled and analyzed.

PRODUCTS NOT COLLECTED
Brewer & Co., Inc., Worcester. Ma.ss.. Chainplaiu Valley Agricultural I-iiuc and Wood

Ashes : Champlain Valley Agricultural Limestone.
George A. Lawrence, Holyokc. ^lass.. Lime Ashes.
New England Lime Co., Adams, Mass.. Connecticut Agricultural Lime.

HYDRATED OR SLAKED, PRECIPITATED AND AIR-SLAKED
LIME AND LIME ASHES

A reference to Table I shows that with one exception the guarantees of

calcium and magnesium oxides have been well maintained in these forms of
lime. The Limestone Dust, {)ut out by the New England Lime Com])any, is a

a more variable product than the average lime jnit out for agi-icultural purposes.
The source of the product is the verj-^ tine dust originating in the rotary kilns.

The dust is collected in dust chambers and is almost as fine as precipitated lime

;

100 per cent of the product will pass through a 200-mesh sieve. The variation
in composition is largely due to the proportion of carbonic acid which is absorbed
by the product, producing carbonate of lime. The product showed a deficiency

of 3.8 per cent of calcium oxide. The company state that none of the product
was sold during the season. The sample which served for analysis was taken by
our sampling agent at the kiln.

GROUND LIMESTONE AND GROUND SHELL LIME

No deficiencies were found either in (calcium or magnesivuu oxides in the
analysis of the gi-ound limestones and ground shell lime.



In securing data with reference to the cost of agiieultural lime it was found

that about 36.5 per cent of the delivery cost of ground limestone was due to

freight, the range being from 21 to 51 per cent. This is a somewhat larger

proportion than in case of hydrated and air-slaked limes where the average was

27 per cent, with a range from 18 to 37 per cent.

With one exception, the degree of fineness to which the various limestones

have been ground compai-es favorably with 1923. The product put out by
Donald U. Smith in 1923 headed the list, while this season it is second from the

last in fineness. If this product, as well as the Ground Shell Lime put out

by the Producers Sales Company, were ground finer, its effectiveness as a soil

amendment would be considerably increased. The degree of fineness to which

the raw lime products have been ground is graphically illustrated below.

Physical Analysis of Different Limestones.

Per cent
Lv wei<»ht ^ ^^ 20 30 40 50 60 70 80 90 100uy wvigfjv 1,1,1,1,,,,

New England
Lime Co.

Grangers Manu-

facturing Co-

Pownal Lime Co.

Donald U. Smith

Producers

Sales Co.

^
»»oooae«o
o0o«o *co
o»oe» oo»«

e«**oo«e<

I I I I I I I I I I I

10 20 30 40 50 60 70 80 90 100

] Very coarse » caught by ZO-mesh sieve.

I**'*' "I Coarse ' passing 20, caught "by 40-niesh sieve.

Medium = passing 40, caxight by SO-mesh sieve,

Fine - passing 60, caught by SO-wesh sieve.

Very fin© = passing 80-nesh sieve.
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EXPLANATION OF TABLES OF ANALYSES

In Table I the column headed "Proportion of total oxides as carbonates"

shows the extent to which the lime and magnesium combined with the carbonic

acid in the air in the effort to revert back to the original form when taken from

the quarry. Lime or magnesium not in the form of carbonate is present either

in the caustic form or as a hydrate (water-slaked lime).

The column headed "Pounds of effective oxides in one ton" gives the calculated

calcium and magnesium oxides contained in one ton of the product, it being

assumed that all of the lime and magnesium from this source will become avail-

able during a period of five years. The calculations found in the column headed

"Cost of 100 pounds of effective oxides in car lots f.o.b. plant" were based on

prices furnished by the manufacturers with the exceptions which are noted

in footnotes. In estimating the probable cost on a delivered basis, freight costs

from shipping point to destination where used must be computed.

In Table II the column headed "Pounds of effective oxides in one ton" is

calculated as in Table I, except that the degree of fineness of the limestone is

taken into consideration. It is assumed that the oxides contained in that portion

of the product which will pass through a 20-mesh sieve all become effective

within a five-year period, and what are contained in that portion which fails

to pass through the 20-mesh sieve will be only 50 per cent effective during the

same period.

In both tables the figures in parentheses following the brand name show the

number of samples collected and inspected.



Table I. Hydrated or Slaked, Precipitated and Air-Slaked Limes and

Lime Ashes

Name of Manufactdrer and Brand



Table II. Ground Raw Limestone and Ground Shell Lime

N.4AIE OF MaNCFACTDRER
AND Brand

Grangers Martufacturing Co.,
West Stockbridge, Mass.

Grangers Agricultural Lime
Stone (1)

New England Lime Co.,
Adams, Mass.

Ground Limestone (1)

Pownal Lime Co., 92 State St.,
Boston, Mass.

Fine Ground Agricultural Lime-
stone (12)

Producers Sales Co.,
S. Norwalk, Conn.

Sealshipt Brand Oyster Shell
Lime (1)

Donald U. Smith,
Ashley Falls, Mass.

.\shley White Agricultural Lime-
stone (1)

Calcium
Oxide (CaO)

Found

30.89

Guar-
anteed

44 . S3

45.00

^L^GNESIUM
Oxide (MgO)

Found

5.07

.98

Guar-
anteed

5.00

.75

Carbonates
OF Lime and
Magnesium

Found

90.91

83.00

99.00

Guar-
anteed

90.00

80.00

82.00

98.00

teO

-r3

20

1000

1064

878

1037

- « 5
0(B.£S
m .Pi

O O t.
.tfiCI OS

o

$0.48

.43

.48

.51

Table III. Gypsum or Land Plaster.^

Name of Manufacturer and Brand
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

CONTROL OF BACILLARY WHITE

DIARRHOEA

1924-1925

By P. E. BRANSFIELD

Four years ago the first report on the work of testing for the elimination

of white diarrhoea from the poultry flocks of Massachusetts was published.

During that season, 24,718 breeding birds were tested, 12.5 per cent of infec-

tion was found. Only 25 flocks, representing 2,414 birds, were found to be free

from the disease. The record of the past season shows 66,503 birds tested,

2.94 per cent of infection found, and 79 flocks, representing 25,390 birds, found

to be free from the disease. These results show marked progress and give

grounds for hope of ultimate eradication of the disease. They have been se-

cured through the cooperation of Massachusetts poultrymen with the work of

the Department of Veterinary' Science and Animal Pathology of the Massachu-

setts Agricultural Experiment Station. Full details of the season's work are

included in this report.

Request for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST, MASS.

4500 7-25 Order 2265



DEPARTMENT OF VETERINARY SCIENCE AND ANIMAL PATHOLOGY

CONTROL OF BACILLARY WHITE DIARRHOEA

1924-1925

By p. E. Bransfield

During the present season the Massachusetts Agricultural Experiment Sta-
tion, through its Department of Veterinary Science and Animal Pathology, has
continued its activities to control bacillary white diarrhoea of poultry in the
State and to eradicate it as far as possible. The attempt this year has been
in particular to establish disease-free flocks, from which day-old chicks and
hatching eggs may be obtained. The men whose flocks were last year free from
disease, or in whose flocks there was only a small percentage of infection, have
been given the preference, in so far as was possible, in the order of testing.

The establishment of the Massachusetts Association of Certified Poultry
Breeders has helped considerably to improve the poultry industry in Massachu-
setts, and this department has cooperated with this association to the fullest

possible extent.

Nature of the Infection.

Bacillarj' white diarrhoea is an infectious disease and chicks which survive

its onslaught may become chronic carriers, the seat of infection being the ovaries.

The causative agent of bacillary white diarrhoea is the oi'ganism known as

Salmonella pullora. The primary source of infection is the hen carrier, which
transmits the disease to the eggs and thence to the chicks. Other chicks not

originally infected may become so through infected droppings from chicks

hatched from infected eggs. Chicks which survive the infection may in their

turn become carriers of the disease, thus completing the vicious cycle of trans-

mission of the disease.

The problem of bacillary white diarrhoea control is to locate these carriers

and to eliminate them from the breeding flock. The method used is the macro-

scopic agglutination test, as described in Control Bulletin No. 27, reporting the

work for 1923-1924.

Service Rendered under the Poultry Disease Elimination Law for the Season

Ending July 31, 1925.

During the season just past 66,503 fowls, 3,076 of which were male birds,

have been examined for bacillary w^hite diarrhoea by the macroscopic aggluti-

nation test. The following tables show the geographical distribution according

to breeds, the location of the reactors, the amount of infection among various

breeds, and the niunber of flocks having certain limits of infection.
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Plan of Operations.

The procedures carried out this year and the testing plans followed have

been the same as those of previous years. However, as the adoption of one of

these plans is essential to the eradication of bacillary white diarrhoea from a

flock, and as it is especially necessary that poultrymen observe the precautions

listed under "Control Measures," it is deemed advisable to again include them
in this bulletin.

Testing Plan No. 1.—Tests on Birds One Year of Age or Older.

A flock of hens is to be considered free from infection when reactors do

not exist in the breeding flock after the following plan has been carried out :—
(a) First test at the age of one year or older.

(b) Second test on non -reactors, six to twelve months later.

By this plan, each adult in the breeding flock will have been tested twice.

Testing Plan No. 2.—Tests on Pullets.

A flock of pullets is to be considered free from infection when it is the

product of a flock which has already been tested twice, and when on test it

contains no reactors. Three tests are thiTS required, as follows :

—

(a) Original test when the birds are eight to twelve months old.

(b) Non-reactors tested again six to twelve months later.

(c) Third test made on the offspring of the birds already tested twice.

Testing Plan No. 3.—Alternate Plan for Tests on Pullets.

A flock of pullets is to be considered free from infection when produced as

per the following plan, and when, on the last of the following tests, no reactors

ai-e foimd to exist. The procedure is as follows:

—

(a) Original test when birds are eight to twelve months old.

(b) Non-reactors tested again four to six weeks later.

(c) Offspring of the above flock tested as pullets.

(d) Non-i'eactors tested again four to six weeks later.

In other words, the test is applied to pullets and their oft'spring. By this

plan each bird is tested twice before being bred.

NOTE.—It is mutually understood that pullets are eligible for testing two

months after the flock has attained a 20 per cent egg production. Male birds

may be used for breeders if tested once and found non-reacting.

CONTROL MEASURES.

A. All bi-eeding birds, male or female, to be leg-banded with bands fur-

nished at cost by the Department of Veterinary Science and Animal Pathology

of the Massachusetts Agi-icultural Experiment Station.

B. All birds showing a positive agglutination reaction to be removed from

the breediiig flock. Reacting l)irds to be disposed of if possible; but if it is

found necessary to keep them as egg producers, they are to be kept under

slrict quarantine.

C. Male birds not to be housed during the breeding season with other than

))ieeding stock.

D. New stock brought on the place, whether adults, day-old chicks, or hatch-

ing eggs, to come from stock shown to be free from bacillary Avhite diarrhoea,

as determined by the agglutination test.

NOTE.—The Department of Veterinary Science and Animal Pathology of

the .Massachusetts Agricultural Experiment Station does not issue certificates

of any kind or enter any agreement to guarantee flocks. It will, however, co-

operate with poultry associations or groups of poultrymen who may wish to

issue certificates of merit or accredit their own flocks.



Of the 156 flocks tested this vear, 123 have followed Testing Plan No. 2,

19 Testing Plan No. 1, and 14 Testing Plan No. 3.

Testing Plan No. 2 appears to be the most satisfactory one to the poultry-

men and has been most generally followed by them. By adopting this plan
both hens and pullets are tested, and this arrangement seems to be what most
of the poulti-ymen want.

Discussion of the Problem Presented by the Bacillary White Diarrhoea

Situation in Massachusetts.

The problem in the control of bacillary white diarrhoea is the elimination of

cai'riers of the disease. Upon recovery from the infective process the hen's

body, in most cases, probably rids itself of the animate agent. Salmonella pul-

lora, which is the single essential cause of the disease. In many cases, however,

recovery takes place, but the infecting agent continues to live in the hen's body,

where its presence, as a rule, is not indicated by any symptoms. Reference
has already been made to the localization of the organism in the ovaries of the

hen, and its transmission to the eggs and thence to the chicks hatched from
these eggs. Many of these chicks live and become carriers, and thus the

vicious cycle of infection continues. Not only through these carriers is the in-

fection spread, but in them the disease is kept alive in the interval between

bi'eeding seasons. So far as is known, thei'e is no treatment which will rid the

bi'eeding hen of this organism and thus prevent it from passing on the disease

to its progeny. This indeed is one of the difficult and important problems of

preventive medicine. The recognition of these carriers, however, at once ren-

ders preventive measures more efficacious and certain. The problem therefore

i-esolves itself into detection of the carriers, and this at the present time requires

comprehensive serological examinations. One hopeful feature of the problem

liowever, is that the number of carriers will diminish proportionately with the

luunber of cases of bacillary white diari-hoea. Every improvement in the sani-

tary conditions generally will have a tendency to diminish the number of ear-

liers of the infection.

In consideration of the mode of transmission of the disease, the male bird

lias not been mentioned as a carrier. At the present time, what part, if any,

the male bird plays in the transmission of the disease is not known. The data,

however, show that there is an enormous preponderance of females over males

among the carriers, which suggests that the male bird plays a negligible part

in the transmission of the disease. It is advisable, however, to keep the male

birds separate from the females, except during the breeding season, since it is

piobable that the male bird may act as a passive carrier in some instances.

Tt may here be stated that a diagnosis of bacillary white diarrhoea should

iiot be made without laboratory aid. It is very doubtful, indeed, whether a

diagnosis can be made in the absence of cori*oborative lal)oratory tests. The

most important and reliable of these tests are the agghitination reaction in adult

birds and the demonstration of Salmonella pullora in young chicks. The aggluti-

nation test which is used for the detection of the infection in adult birds, while

highly accurate and reliable, is by no means absolute. A positive result is highly

indicative of bacillary white diarrhoea, but on the other hand, a single negative

result is certainly not proof of the absence of the disease. It is for this reason

that consecutive, non-reacting tests are required to establish the fact of free-

dom from infection.

In the case of any infectious disease, a campaign of education is always

necessary at the time the disease is l)eing attacked. This has been attempted in

the bacillary white diarrhoea work by means of pamphlets outlining well-de-

fined control measures, copies of which are sent to those poultrymen who apply

for the test. These pamphlets have been very well received, and many poultry-

men have cooperated fully in the preventive program there outlined. Had the



poultrynien of the State not cooperated so fully and so effectively in fighting

this infection, it would have been almost impossible for this department to suc-

ceed in its campaign for eradication of the disease.

The statistical data included in this bulletin are of importance in showing
the progress that has been made in controlling the infection during the past
season. A study of these data shows that bacillary white diarrhoea, which as a
cause of economic loss has been one of the poultrymen's greatest scourges, has
been diminished in the State.

Livability of Chicks and Hatchability of Eggs from Bacillary

White Diarrhoea Free Flocks.

During the past season 79 poultry plants, representing 25,390 breeding
birds, have been found to be free from bacillary white diarrhoea. In order to

show the value of the test establishing disease-free flocks from which clean

stock may be obtained, questionnaires were sent to the owners of such flocks,

asking them for the names of those to whom they sold hatching eggs or day-old

chicks. The customers were then consulted regarding their experience with
eggs or chicks so obtained. It was found that the livability of chicks hatched
from eggs produced by bacillary white diarrhoea free flocks has been excellent.

The hatchability of the eggs from the same source has been somewhat higher

than the average. This disease may unfavorably influence the hatchability of

eggs, but we must remember that its absence maj' not necessarily result in better

than normal hatches being secured. Low hatchability of eggs is not altogether a

disease problem. When chicks are hatched free from Salmonella pullora infec-

tion, however, their chance of being raised to maturity is enhanced to a very

large extent. The following tables show the hatching qualities of eggs and
livability of chicks pi-ndueed from disease-free flocks, with records obtained as

above indicated.

Table III. Hatchability of Eggs, Livability of Chicks from Disease-Free Flocks.

Owner



Table IV. Livability of Day-Old Chicks Sold from Disease-Free Flocks.

Owner
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COMMERCIAL FEEDSTUFFS

By Philip H. Smith and Frank J. Kokoski

This publication is the thirty-first report of the work of feeding

stuff inspection in Massachusetts. It presents the results of

chemical and microscopic analyses on about 1,200 samples of

feeding stuffs collected during the year ending September 1, 1925.

It is of interest to note that of all the material collected, very little

had its origin in Massachusetts. While it is true that a certain

amount of the primary ingredients was blended within the state

to form dairy rations, stock feeds and poultry mashes, these in-

gredients came not only from other sections of our own country,

but from Canada, South America, Europe and the Orient. With
so great a dependence upon material from distant sources, the
purchaser should be afforded the fullest protection through care-

ful inspection of the products which must be purchased to supple-

ment the relati\ely small amount of feeding stuffs locally grown.

Requests for Bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST, MASS.

3500 12-'25 Order 3561



CONTROL SERVICE.

(A sub-division of the Department of Chemistry, J. B. Lindsey, Chemist.)

INSPECTION OF COMMERCIAL FEEDSTUFFS.

BY PHILIP H. SMITH, FRANK J. KOKOSKI, AND GEORGE B. DALRYMPLE, CHEMISTS,
FREDERICK A. McLAUGHLIN, MICROSCOPIST, AND JAMES T. HOWARD, INSPECTOR.

Summary.

This bulletin contains the results of the twentj^-ninth year of feeding stuff inspec-

tion. During the year (Sept. 1, 1924, to Sept. 1, 1925), 1,200 samples of feeding stuffs,

collected of dealers and manufacturers, were analyzed and are herein reported. This
number is somewhat less than for several years preceding, due to the fact that it was
not possible to keep an inspector on the road durmg the summer owing to lack of

funds. Two hundred and thirty-five dealers, located in 163 towns and cities, were
visited at least once. Eight hundred and forty-seven brands of feedstuffs were regis-

tered for sale in Massachusetts by 245 manufacturers or dealers.

Two samples of cottonseed meal were drawn in cooperation with the United States

Department of Agriculture on account of low protein content, resulting in the seizure

of one carload, which was released for sale after being re-tagged in accordance with

its true analysis. One case of failure to register was successfully prosecuted in the

local courts. Through the cooperation of the Food and Drug Division of the State

Department of Health a dealer was summoned to court for the sale of ground oats

adulterated with oat hulls, convicted and fined twenty-five dollars. Two lots of

meat scrap containing about 15 per cent of sand were found. This represented an
attempt on the part of the manufacturer to reduce a 55 per cent grade to 45 per cent

of protein. Reasoning from the practice of reducing grades in the manufacture of

fertilizer through the addition of inert material, it was thought that the same pro-

cedure might be adopted for meat scraps. Upon presentation of the facts, the prac-

tice was discontinued.

As a whole, feeding stuffs have been as represented. Deviations from guarantee

have not been numerous when volume of goods sold is considered. In a few instances

where substantial variations from guarantee have been noted in several samples col-

lected, manufacturers have been warned that the brands at fault will not again be

accorded registration unless the formulas are modified to make the articles sold con-

form to guarantee, or guarantees changed to conform to feedstuffs as made.
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Feeds Not Conforming to Guarantees.

(Shortages of less than one per cent in protein or fat or an excess of less than one per

cent fiber are not listed.)

Samples
Collected.
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Feeds Not Conforming to Guarantees — Continued.

Samples
Collected.
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Feeds Not Conforming to Guarantees — Concluded.

Samples
Collected.
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face of the fact that manufacturers are prone to claim that products of this character

are carefully and scientifically blended so as to be of uniform quality and composition.

In this connection it is interesting to note that only about 4 per cent of the unmixed
by-products were deficient. Many of the samples not conforming to guarantee were
found among brands where the greater number were satisfactory. Where variations

from guarantee occurred in most of the samples of any particular brand, manufac-
turers have been notified that such brands will not again be registered for sale in

Massachusetts unless the formula is modified to make the brand conform to guarantee,

or the guarantee changed to fit the formula. If this procedure fails of its purpose,

it Tvill be necessary to prosecute for occasional discrepancies even though the general

record of a concern is good, in order to make, if possible, the average of prepared feeds

on the Massachusetts markets more dependable. A careful study of the table of

"Feeds not conforming to guarantees" is advised, with reference not only to the feeds

listed therein, but also to those listed in the general tables which are not found here

on account of their uniform adherence to guarantee.

It is of interest to note that of the nine samples of dairy feeds can-jdng an excess of

fiber, seven contained either grain screenings or oat feed, or both. It appears that

some manufacturers of the inferior grades of dairy feeds attempt to use more low

grade by-products than the guarantee will allow. Such feeds can, or at least should

be sold at a lower price than the better grade products.

Dairy Feeds containing Low Grade Ingredients.

Brand. Name of Ingredient.

Peerless Milk Ration
Auburn Dairy Feed .

Quality 207o Dairy Feed
Quality 24% Dairy Feed
Vigor 16% Dairy Feed
Vigor 18% Dairy Feed
Diehl's Dairy Feed .

Ellison's Dairy Feed 24%
Ellison's Milk Feed .

Conestoga 18 Dairy Feed
Lancaster 20 Dairy Feed
Red Rose 24 Dairy Feed
Advance Dairy Feed
Algrane Milk Feed .

Read the Tag Dairy Feed
Armour's 24% Dairy Feed
Hi-Test Dairy Feed .

Nye's Balanced Ration
Economy Feed
Universal Ration
Protena Dairy Feed .

Boss Dairy Ration
Fiske's Favorite Feed 18%
Paragon Dairy Feed .

Made Right Dairy Feed
North Star Daiiy Ration with Molasses
Whittemore Dairy Ration
Bliss Dairy Ration

Grain screenings, clipped oat by-product.
Grain screenings.
Grain screenings.
Grain screenings.
Grain screenings, oat feed.

Grain screenings, oat feed.

Oat feed, g rain screenings.
Grain screenings.
Oat feed, grain screenings.
Oat feed, grain screenings.
Grain screenings.
Grain screenings.
Oat feed, grain screenings.
Oat feed.

Oat feed.
Oat feed.

Oat teed.
Oat feed.
Cocoa shell meal, grain screenings.
Cocoa shell meal, grain screenings.
Oat feed, grain screenings.
Oat feed.
Grain screenings.
Oat feed.
Oat feed.
Grain screenings.
Oat feed.
Grain screenings.

Of the 79 brands collected, 28 contained one or more low grade ingredients. The
average retail ton price for the dairy feeds containing low grade products was $51.29,

with a range of from $42 to $60. The average for the dairy feeds containing no low

grade products was $54.34, with a range of from $45 to $65. While these figures in-

dicate that the feeds are sold at average prices somewhat commensurate with the

value of the product, in special cases the advantage is with the manufacturer or job-

ber rather than with the ultimate purchaser. Of the 28 brands of dairy feeds contain-

ing low grade by-products, 43 per cent showed either a deficiency in protein or an
excess of fiber. The low grade products used were as follows.

Oat Feed. On account of its high fiber content (25-30%) and its consequent low

digestion coefficient without compensating advantages, it is not believed that this

product can be classed otherwise than as low grade. Its feeding value is about the

same as for mixed hay.
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Clipped Oat By-Product is similar in composition to oat feed, and is included in

the group with oat feed for the same reasons.

Grain Screenings. This is an indefinite term. Screenings may or may not have

considerable food value, depending upon source and proportion of grain, weed seed

and other material present.

Cocoa Shell Meal is of rather low digestibility and has proved very unpalatable

when attempts have been made to feed it without mixing with more palatable products.

Stock Feeds.

Of the 83 samples of stock feeds collected, 24 showed an excess of fiber, three were

deficient in protein, and two in fat. Oat feed is a prominent ingredient of stock feeds.

This material contains from 25 to 30 per cent of fiber and usually sells for about one-

third of the price of the other ingredients used. An attempt to use a maximum of

oat feed often results in inaccuracy of guarantee.

Poultry Feeds.

Of all the poultry feeds collected, consisting of alfalfa meal, chick grains, poultry

mashes, and the animal products, numbering 320 samples, only 24 showed discrepan-

cies in guarantee. None of these was serious except in the case of Randall's Poultry

Mash, which showed an average excess of about 6 per cent in fiber for the two samples

collected. One sample of Dow's 55% Beef Scraps showed a deficiency of 8 per cent

in protein. Two samples of Dow's Scraps were found to contain about 15 per cent of

added sand or silica.

While there are no experimental data at hand to show the effect of quality of meat
scraps upon poultry, it is believed that the meat scrap and meat and bone scrap free

from taint and odor are to be preferred rather than material that more nearly re-

sembles fertilizer tankage. There is a wide difference in meat scraps in this respect.

Microscopic Examination of Feeding Stuffs.

The Massachusetts Feeding Stuffs Law requires that a true statement of the in-

gredients used in making prepared feeds be a part of the attached guarantee.
_
During

the year 563 samples of such feeding stuffs have been examined under the microscope

in order to determine the accuracy of such statements. With few exceptions goods

were as represented, and the variations from guarantee noted were of minor impor-

tance and without serious effect upon the feeding stuff in which the variation occurred.

Samples of Stevens "44" Sweetened Dairy Ration, Auburn Dairy Feed, Conestoga

18 Dairy Feed and Protena Dairy Feed were found in which, while the statement of

guarantee was correct, the grinding of the screenings contained was apparently so

inefficient as to leave many unground weed seeds.

The following feeds were found which did not conform to guarantee.

Butman Grain Co. Climax Meat Mash Kaflar corn present, not declared.

Butman Grain Co. Climax Meat Mash Charcoal, linseed meal, oat hulls present, not de-

clared.

Butman Grain Co. Climax Meat Masb Charcoal present, not declared.

G. E. Conkey Co. Conkey's Growing Grains

Sumner Crosby & Son

Eastern Grain Co.

Elmore Milling Co.

Tbos. W. Emerson Co.

John W. Eshelman & Sons

W. K. Gilmoie & Sons

Grain Marketing Co.

Grain Marketing Co.

Pillsbury Flour Mills Co.

Poultry Mash

Eastern Mash Feed

Intermediate Chick Feed

Boston Gem Mash

Baby Chick Starter

Neponset Poultry Mash

Vitality Fine Scratch Feed

Vitality Dairy Feed

20% Dairy Ration

Kaffir corn, milo maize and millet present, not de-
clared.

Charcoal present in two samples, not declared.

Barley present, not declared. May have been in

oats used.

Millet and oats present, not declared. Buck-
wheat, a declared ingredient, not found.

Correct as to registration, but not as to attached
tag.

Corn gluten feed present, not declared.

Beet pulp, a declared ingredient, present as a mere
trace.

KafiBr com present, not declared.

Screenmgs present, not declaied.

Dried beet pulp, a declared ingredient, not present.
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L. A. Randall

C. P. Washburn Co.

C. P. Washburn Co.

Stanley Wood Grain Co.

Randall's Mash

Made Right Dairy Feed

Made Right Dry Mash

Bliss Dairy Ration

Gluten feed present, not declared.

Beet pulp present, not declared.

Alfalfa meal, a declared ingredient, present as a
mere trace.

Beet pulp, a declared ingredient, not present.

The Chemical Composition of Ground Oats.

The discovery of the sale of ground oats adulterated with oat hulls or oat feed dur-
ing the past season led to a very thorough examination of ground oats offered for sale

at various points in Massachusetts. Forty samples were collected, and in only one
instance was adulteration found. This case was entered for prosecution and convic-

tion secured. As an aid in determining the degree of adulteration the complete fodder

analysis was made, and in addition the hull content was determined in accordance
with a method worked out by chemists connected with the Pennsylvania Department
of Agriculture. Standard samples of oats of various grades were also secured as

checks. The condensed results follow in tabular form.

Analyses of Whole Oats and Ground Oats (Per Cent).
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drying out of the feed due to conditions over which the manufacturer has no control.

The inspection covered the ground as completely as time and resources would permit,

and represents about 1,000 sacks, 100 lots, of feeding stuffs with a total weight of

about 48 tons.

Weights of Feeding Stuffs.
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Weights of Feeding Stuffs — Concluded.

Manufacturer or Shipper.
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Average Analyses and Retail Prices of Unmixed By-Products.

Feedstuffs. Year.i

Num-
ber of

Sam-
ples.
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Directory of Manufacturers who Registered Feedingstuffs for Sale in the
State in 1925.

Advance Milling Co., Chicago, 111.

The Akron Feed & Milling Co., Akron, Ohio. (Registered by Ricard & Cote.)

E. T. Allen Co., Box 951, Atlanta, Ga.
The American Agricultural Chemical Co., 92 State St., Boston, Mass.
American Linseed Co., 297 Fourth Ave., New York, N. Y.
American Maize-Products Co., 41 East 42nd St., New York, N. Y.
American Milling Co., Peoria, 111.

A. P. Ames Co., Peabody, Mass.
Arcady Farms Milling Co., Chicago, 111.

Archer Daniels Midland Co., Minneapolis, Minn.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Atkinson Milling Co., Minneapolis, Minn.
Aunt Jemima Mills Co., St. Joseph, Mo.
E. W. Bailey & Co., Montpelier, Vt.

Baldwin Flour Mills Co., Minneapolis, Minn.
Ballard & Ballard Co., Louisville, Ky.
Bay State Milling Co., Winona, Minn.
Beach Soap Co., Lawrence, Mass.
The Beacon Milling Co., Inc., Auburn, N. Y.
The Berg Co., Inc., Philadelphia, Pa.

Berkshire Coal & Grain Co., Inc., North Adams, Mass.
Big Diamond Mills Co., Minneapolis, Minn.
Black Rock Milling Corp., Black Rock, N. Y. (Registered by The Park & Pollard

Co., Inc.)

Blatchford Calf Meal Co., Waukegan, 111.

Boutwell Milling & Grain Co., Troy, N. Y.
Eugene B. Bowen, Cheshire, Mass.
A. H. Brown & Bros., Boston, Mass. (Registered by Mellin's Food Company of

North America.)
The Buckeye Cotton Oil Co., Cincinnati, Ohio.

Butchers Rendering Co., Fall River, Mass.
Butman Grain Co., Lynn, Mass.
Caledonia Mills Inc., St. Johnsbury, Vt.

Champion Milling & Grain Co., Clinton, Iowa.

Chapin & Co., Box 815, Chicago, 111.

Clinton Corn Syrup Refining Co., Clinton, Iowa.

The Coles Co., 138 Main St., Middletown, Conn.
CoUis Products Co., Clinton, Iowa.
The G. E. Conkey Co., Cleveland, Ohio.

Owen Coogan & Sons, Pittsfield, Mass.
Corn Products Refining Co., 17 Battery PL, New York, N. Y.
J. B. Cover & Co., Lowell, Mass.
E. A. Cowee Co., Fitchburg, Mass.
Chas. M. Cox Co., Boston, Mass. (Registered for Lake of the Woods Milling Co.,

Ltd., and Western Canada Flour Mills, Ltd.)

Crookston Milling Co., Crookston, Minn.
Crosby Milling Co., Brattleboro, Vt.

Sumner Crosby & Son, Inc., 69 Dorchester Ave., Boston, Mass.
Howard A. Grossman Co., 35 Chapel St., Needham, Mass.
Cunningham Grain Co., Maiden, Mass.
J. Gushing Co., Fitchburg, Mass.
J. Gushing Co., Framingham, Mass.
J. Gushing Co., Lexington, Mass.
J. Gushing Co., Lowell, Mass.
The Cutler Co., N. Wilbraham, Mass.
S. P. Davis, Little Rock, Ark.
John W. Day & Co., 184 Oxford St., Lynn, Mass.
Decatur Milhng Co., Decatur, 111.



30

Delaware Mills, Inc., 88 Front St., Deposit, N. Y.
The Denver Alfalfa Milling & Products Co., Lamar, Col.

The Albert Dickinson Co., Chicago, 111.

F. Diehl & Son, Inc., Wellesley, Mass.
P. A. Doherty, 19 Walnut St., Peabody, Mass.
Dominion Flour Mills, Ltd., Montreal, Quebec, Canada.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Duluth-Superior Milling Co., Duluth, Minn.
Duluth Universal Milling Co., Duluth, Minn.
East Bridgewater Farmers' Exchange, E. Bridgewater, Mass. (Registered by East-

ern Grain Co.)

Eastern Grain Co., Bridgewater, Mass. (Registered also for East Bridgewater

Farmers' Exchange, and James H. Nye Co.)

Eastern States Farmers' Exchange, Springfield, Mass.
B. A. Eckhart Milling Co., Chicago, 111.

Elevator Milling Co., Springfield, 111.

J. O. EUison & Co., Haverhill, Mass.
Elmore Milling Co., Oneonta, N. Y.
Thomas W. Emerson Co., 213-215 State St., Boston, Mass.
John W. Eshelman & Sons, Lancaster, Pa.

Evans Milling Co., Indianapolis, Ind.

Everett, Aughenbaugh & Co., Waseca, Minn.
The Fairchild Milling Co., 1635 Merwin St., Cleveland, Ohio.

The Fairmont Creamery Co., Omaha, Neb.
Frank A. Fales & Co., Norwood, Mass.
Federal Mill & Elevator Co., Inc., Lockport, N. Y.

The Fleischmann Co., 699 Washington St., New York, N. Y.

William F. Fletcher, Southwick, Mass.
Flory Milling Co., Inc., Bangor, Pa.

E. & A. M. FuUerton, Inc., Brockton, Mass.
Gait Flour Mills Ltd., 67 Yonge St., Toronto, Ontario, Canada.

J. B. Garland & Son, Worcester, Mass.
W. K. Gilmore & Sons, Inc., Walpole, Mass.
The James Goldie Co., Ltd., 67 Yonge St., Toronto, Ontario, Canada.
Grain Belt Mills Co., S. St. Joseph, Mo.
Grain Marketing Co. (Business transferred to Rosenbaum Bros.)

D. H. Grandin Milling Co., Jamestown, N. Y.
Greene Chick Feed Co., 1 Sewall St., Marblehead, Mass.
Hales & Hunter Co., Chicago, 111.

William Hamilton & Son, Inc., Caledonia, N. Y.
Hayes Grain & Commission Co., Little Rock, Ark.

Hecker H-0 Co., Inc., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., Buffalo, N. Y.
Hecker- Jones-Jewell Milling Co., 50 Corlears St., New York, N. Y.

W. B. Herrick, Beverly, Mass.
The W. D. Higgins Co., Framingham, Mass.
Hinckley Rendering Co., Somerville, Mass.
H-0 Cereal Co., Inc. (Business transferred to Hecker H-0 Co., Inc.)

D. B. Hodgkins' Sons, Manchester, Mass.
D. B. Hodgkins' Sons, Rockport, Mass.
The Home Soap Co., 103 Webster St., Worcester, Mass.
E. C. & W. L. Hopkins, Greenfield, N. H.
Horvitz Grain Co., 405 Earl St., New Bedford, Mass.
J. C. Hubinger Bros. Co., Keokuk, Iowa.
Humphreys-Godwin Co., Inc., Memphis, Tenn.
International Glue Co., E. Boston, Mass.
International Milling Co., Minneapolis, Minn. (Registered also for Robin Hood

Mills.)

International Sugar Feed Co., Minneapolis, Minn.
Jaquith & Co., Woburn, Mass.
Kellogg Co., Battle Creek, Mich.



31

Spencer Kellogg & Sons, Inc., Buffalo, N. Y.
Kelloggs & Miller, Amsterdam, N. Y.
H. H. King Flour Mills Co., Minneapolis, Minn.
Lake of the Woods Milling Co., Ltd., Montreal, Quebec, Canada. (Registered by

Chas. M. Cox Co.)
The Larabee Flour Mills Corp., Security Bldg., Kansas City, Mo.
The Larrowe Milling Co., 8047 Hamilton Ave., Detroit, Mich.
Lawrenceburg Roller Mills Co., Lawrenceburg, Ind.

Lewis Grain Corp., Chamber of Commerce Bldg., Buffalo, N. Y.
Loudonville Milling Co., Loudonville, Ohio.

Louisville Milling Co., Inc., Louisville, Ky.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Rendering Co., N. Billerica, Mass.
Mackenzie & Winslow. (Registered by St. Albans Grain Co.)
The Mann Bros. Co., Buffalo, N. Y.
Mansfield Milling Co., P. 0. Box 54, Mansfield, Mass.
Maple Leaf Milling Co., Ltd., Toronto, Ontario, Canada. (Registered by Chas. M.

Cox Co.)

Mapl-Flake Mills Inc., Chicago, 111.

Marbleridge Grain Co., N. Andover, Mass.
Marianna Sales Co., Memphis, Tenn.
Maritime Milling Co., Inc., Buffalo, N. Y.
A. G. Markham & Co., Box 934, Springfield, Mass.
The Geo. E. Marsh Co., 393 Chestnut St., hyim, Mass.
Maurer Manufacturing Co., P. 0. Box 365, Newark, N. J.

W. T. McLaughlin Co., 16 Railroad St., W. Roxbury, Mass.
Meech & Stoddard, Inc., Middletown, Conn.
Mellin's Food Company of North America, 177 State St., Boston, Mass. (Registered

for A. H. Brown & Bros.)

Memphis Cottonseed Products Co., Memphis, Tenn.
J. E. Merrick & Co., Amherst, Mass.
Middlesex County Farm Bureau, 47 Moodj^ St., Waltham, Mass.
The Midland Flour Milling Co., Kansas City, Mo.
Miner-Hillard Milling Co., Wilkes-Barre, Pa.
Geo. Q. Moon & Co., Inc., Binghamton, N. Y.
Jas. F. Morse & Co., Boston, Mass.
Mosley & Motley Milling Co., Rochester, N. Y.
Mt. Vernon Milling Co.,"Mt. Vernon, Ind.

Mystic Milling & Feed Co., Rochester, N. Y.
Mystic Mills, Sioux City, Iowa.
The Narragansett Milling Co., E. Providence, R. I.

National Cottonseed Products Corp., Memphis, Tenn.
The National Milling Co., Toledo, Ohio.

R. N. Neal & Co., Memphis, Tenn.
New England By-Products Corp., 20 West St., Lawrence, Mass.
New England Dressed Meat & Wool Co.,41 N. Market St., Boston, Mass.
Newsome Feed & Grain Co., Carson Station, Pittsburgh, Pa.

Newton Feed Co., Box 683, Milwaukee, Wis.
Niagara Falls Milling Co., Niagara Falls, N. Y.
North Dakota State Mill and Elevator Assn., Grand Forks, N. D.
The Northwestern Consolidated Milling Co., Minneapolis, Minn.
Northwest Hay Assn., Yakima, Wash.
Norton Tallow Co., Horace St., Somerville, Mass.
Nowak Milling Corp., Hammond, Ind.

James H. Nye Co., Brockton, Mass. (Registered by Eastern Grain Co.)

Ogden Grain Co., Utica, N. Y.
The Ogilvie Flour Mills Co., Ltd., Montreal, Quebec, C^anada.

Old ReUable Milling Co., 609 Donovan Bldg., Detroit, Mich.
Ontario Milling Co., Inc., Oswego, N. Y.
The Park & Pollard Co., 131 State St., Boston, Mass.
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The Park & Pollard Co., Inc., Buffalo, N. Y. (Registered also for Black Rock Milling
Corp.)

George H. Parker Grain Co., Danvers, Mass.
The Patent Cereals Co., Geneva, N. Y.
Pawtucket Rendering Co., Pa^vtucket, R. I.

Penick & Ford, Ltd., Inc., Cedar Rapids, Iowa.
Pillsbury Flour Mills Co., Minneapolis, Minn.
Geo. P. Plant Milhng Co., St. Louis, Mo.
Plymouth Milling Co., Le Mars, Iowa.
Portland Rendering Co., Portland, Me.
Postum Cereal Co., Inc., Battle Creek, Mich.
W. N. Potter & Sons, Greenfield, Mass.
Pratt Food Co., Philadelphia, Pa.
H. C. Puffer Co., Springfield, Mass.
Purina Mills. (Registered by Ralston Purina Co.)

The Quaker Oats Co., Chicago, 111.

Quisenberry Feed Manufacturing Co., Buffalo, N. Y.
Ralston Purina Co., St. Louis, Mo.
L. A. Randall, 89 Canal St., Boston, Mass.
John Reardon & Sons Co., Cambridge, Mass.
Geo. H. Reed, S. Acton, Mass.
Ricard & Cote, New Bedford, Mass. (Registered for The Akron Feed & Milling Co.)

Robin Hood Mills Ltd., Moose Jaw & Calgary, Canada. (Registered by Internationa]

Milling Co.)

Wm. M. Robinson, Dorchester, Mass.
Estate of Moses H. Rolfe, Newburyport, Mass.
Ropes Brothers, Salem and Danvers, Mass.
Rosenbaum Bros., 208 S. LaSalle St., Chicago, 111.

N. Roy & Sons, S. Attleboro, Mass.
Russell-Miller Milling Co., Minneapolis, Minn.
Russia Cement Co., Gloucester, Mass.
Ryde & Co., Chicago, 111.

Ryther & Warren, BelchertowTi, Mass.
St. Albans Grain Co., St. Albans, Vt.

The St. Lawrence Flour Mills Co., Ltd., Montreal, Quebec, Canada.
St. Paul Mining Co., St. Paul, Minn.
The Scholl Co., 23 Central St., Newark, N. J.

B. F. Schwartz & Co., Inc., Produce Exchange, New York, N. Y.
John Shea, LawTence, Mass.
The Sheets Elevator Co., Cleveland, Ohio.
The Shredded Wheat Co., Niagara Falls, N. Y.
Allen V. Smith, Marcellus Falls, N. Y.
The Southwestern Milling Co., Inc., Kansas City, Mo.
H. C. Southworth, W. Stoughton, Mass.
Sparks Milling Co., Alton, 111.

Spratt's Patent (America) Ltd., 18 Congress St., Newark, N. J.

Springfield Rendering Co., Springfield, Mass.
A. E. Staley Manufacturing Co., Decatur, 111.

Star & Crescent Milling Co., Minneapolis, Minn.
D. A. Stickell & Sons, Hagerstown, Md.
F. W. Stock & Sons, Hillsdale, Mich.
David Stott Flour Mills, Detroit, Mich.
Stratton & Co., Concord, N. H.
Syracuse Milling Co., P. 0. Box 141, Syracuse, N. Y.
Thomas-Boyce Feed Co., Attica, N. Y.
Thompson Milling Co., Lockport, N. Y.
Thorndike Grain Co., 15 Thorndike St., Lowell, Mass.
Thornton & Chester Milling Co., Buffalo, N. Y.
Tioga Mill & Elevator Co., Waverly, N. Y.
The Ubiko Milhng Co., Cincinnati, Ohio.

United Flour & Feed Co., Inc., Albany, N. Y.
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George Urban Milling Co., 332 N. Oak St., Buffalo, N. Y.
Valley City Milling Co., Grand Rapids and Portland, Mich.
Victor Flour Mills, Inc., Pittsford, N. Y.
C. P. Washburn Co., Middleboro, Mass.
Washburn Crosby Co., Minneapolis, Minn.
Wayland Grain Co., Wayland, Mass.
H. K. Webster Co., Lawrence, Mass.
Otto Weiss Milling Co., Wichita, Kan.
West Bay City Sugar Co., Bay City, Mich.
Western Canada Flour Mills Co., Ltd., Winnipeg, Canada. (Registered by Chas.

M. Cox Co.)

Wetherbee Grain Co., Gardner, Mass.
John J. White Co., S. Boston, Mass.
Arthur N. Whittemore & Co., Worcester, Mass.
The Whittemore Co., Harrison St., Roslindale, Mass.
The Wilkinson Grain Co., Ltd., Montreal, Quebec, Canada.
Est. M. G. W^illiams, Taunton, Mass.
Wilson & Co., Chicago, 111.

Stanley Wood Grain Co., Taunton, Mass.
Worcester Rendering Co., Auburn, Mass.
A. K. Zinn & Co., 36 Liberty St., Battle Creek, Mich.

Supplementary List of Manufacturers whose Products were collected be-
tween Sept. 1, 1924, and Jan. 1, 1925. Registered in 1924 but not in
1925.

Amendt Milling Co., Monroe, Mich.
Astoria Flouring Mills Co., Astoria, Ore. (Registered by Chas. M. Cox Co.)
Commercial Milling Co., Detroit, Mich.
Copeland Flour Mills Ltd., Midland, Ontario, Canada.
F. L. Cressey & Co., Boston, Mass.
Donahue-Stratton Co., 414 Mitchell Bldg., Milwaukee, Wis.
Eagle Roller Mill Co., New Ulm, Minn.
Empire Milling Co., Minneapolis, Minn.
Farmers Feed Co., 532 East 76th St., New York, N. Y.
Foster Grain Co., Lowell, Mass.
The Grafton Roller Mill Co., Grafton, N. Dak.
Hunt Bros., Ltd., London, Ontario, Canada.
Chas. A. Krause Milling Co., Milwaukee, Wis.
Hyman Krivoff, 225 Kempton St., New Bedford, Mass.
Peterborough Cereal Co., Ltd., Peterborough, Ontario, Canada.
Prairie State Milling Co., Chicago, 111.

E. Rauh & Sons Animal Feed Co., Indianapolis, Ind.

Publication of this Document approved by the Commission on Administration and Finance.





CONTROL SERIES BULLETIN No. 33 DECEMBER, 1925

MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COMMERCIAL FERTILIZERS

By H. D. Haskins, L. S. Walker and George B. Dalrymple

This publication is the fifty-second report of the fertilizer

inspection work of Massachusetts. Of the 86 firms that have

registered fertilizers for sale in the state, about 46 per cent have

offices in Massachusetts; the remainder are widely distributed

through fourteen states, with two from England and one from

Canada. This wide diversity of interest, accompanied by a cor-

respondingly great variety of formula mixtures, with its attendant

multiplicity of fertilizer chemicals and crude stock products

which are ever on the increase, emphasizes the importance of an

annual, detailed, unbiased fertilizer control.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST, MASS.

Publication of this Document approved by the Commission on Administration and Finance
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CONTROL SERVICE.
(A sub-division of the Department of Chemistry, J. B. Lindsey, Chemist.)

INSPECTION OF COMMERCIAL FERTILIZERS FOR
THE SEASON OF 1925.

BY H. D. HASKINS, OFFICIAL CHEMIST, ASSISTED BY L. S. WALKER
AND GEORGE B. DALRYMPLE.i

MANUFACTURERS AND BRANDS.

During the season of 1925, 86 manufacturers and their subsidiaries, importers
and dealers, registered 567 brands of fertihzer and fertilizing materials in Massa-
chusetts. Their general character is as follows:

Complete fertilizers ....
Ammoniated superphosphates
Superphosphates with potash
Pulverized manures ....
Ground bone, tankage and dry ground fish

Chemicals and organic nitrogen compounds
Wood ashes .....

349
7
1

15

65
127

3

567

An earnest endeavor is made to secure a representative sample of every brand
registered. Four sampling agents, beginning the last of March, as soon as fertilizer

stocks are being freely delivered to local agents, are continued through the months
of April, May and the first part of June, until practically the whole state has been
covered. Many of the chemicals and crude stock materials listed as not being
collected were not sold unmixed, but were used in special mixtures made at the
consumer's order. The brands not sampled are hsted below.

Brands of Fertilizer Not Sampled.

Manufacturer and Brand Grade Manufacturer and Brand Grade

The American Agricultural
Chemical Co.

Agrico Fertilizer for Potatoes
Brack's Lawn & Garden Dressing
Cereal Mixture ...
Complete Potato Mixture .

Farquhar's Lawn Fertilizer .

Farquhar's Vegetable & Potato
Fertilizer . . . ,

Listers Potato Manure
Listers 4-8-4 Fertilizer
Peerless Potato Manure
9% Ground Tankage .

Ground Untreated Phosphate
Rock

Kainit . . . . .

American Cyanamid Co.
Ammo Phos . . . .

4-8-6
6-6-4
2-12-4
3-8-4
6-6-4

4-8-4
4-8-7
4-8-4
4-8-7
9-9.15-0

•o-ao.ss-o
0-0-14

20-20-0

Apothecaries Hall Co.
Liberty Corn & All Crops 2-8-2

.

Liberty Corn Fruit and All Crops
2-12-4

Liberty Fish Bone & Potash
3-10-4

Liberty Top Dresser for Grass &
Grain 10-31^-8

Carbonate Potash
Cotton Seed Meal
Cyanamid . . . .

Double Sulphate Potash & Magne-
sia . . . . .

Manure Salts . . . .

Sulphate of Ammonia

Armour Fertilizer Works.
Armour's Big Crop Fertilizer
4-16-4

2r8-2

2-12-4

3-10-4

10-3.5-8
0-0-61
8-0-0
25-0-0

0-0-26
0-0-20
25-0-0

4-16-4

' E. W. Martin assisted in the phosphoric acid laboratory for about two months, and F. J. Kokoski in
the nitrogen laboratory three months.



Brands of Fertilizer Not Sampled—Continued.



The season was normal, shipments having been freely made prior to April 1,

when the sampling agents began their work.

The following statistics are noted with reference to the 1925 fertilizer collection:

18,399 sacks were sampled, representing 6,360 tons of fertilizer and fertilizing

materials; 226 towns were visited; 1,479 samples, representing 491 distinct brands,

were drawn from stock found in the possession of 460 agents or owners ; at 377 other

agencies no samples were taken, 73 being discontinued since last year, and the others

having no stock on hand at the time the inspector called.

FERTILIZER VALUATIONS.
The wholesale quotations on unmixed crude stock fertiUzer materials have not

shown a wide fluctuation during the season, nor as compared with the previous

year. The following average quotations were compiled from data given in the

Oil, Paint and Drug Reporter and Drug and Chemical Markets.

Wholesale Quotations on Chemicals and Raw Materials.



FERTILIZER TONNAGE.
Total Tonnage of Mixed and Unmixed Fertilizers Sold in the State.
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(a) Tonnage of Mixed Fertilizers—Concluded.

Ammoniated Superphosphates and Superphosphates with Potash.

High-Analysis (14 Per Cent or Over of

Available Plant Food)



Distribution of Tonnage as Related to the "New England Standard Nine"
Grades of Mixed Fertilizer.

"New England Standard Nine" Grades



Deficiency Statistics for Mixed Fertilizers.



Summary of Low Tests in Mixed Fertil
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Mixing Efficiency Table.
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Average Proportion and Quality of the Different Forms of Nitrogen found
in Mixed Fertilizers.
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Fertilizer Brands Showing Inferior Insoluble Organic Nitrogen.—Con.
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Cost of High-analysis vs. Low-analysis Fertilizers.
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A study of the table suggests the follo\\dng conchisions:

1. With reference to the Poultry Manure:
(a) Although the activity of the total nitrogen by the alkaline permanganate

method was actually higher, and by the neutral permanganate method almost

as high as for dried blood, yet when measured by its crop producing power (yield

of dry matter) it showed an availability of 46.25 per cent where the sub-optimum,
or smaller amount of nitrogen was used, and under 40 per cent when the optimum
or larger amount was used, as compared with dried blood at 80. In other words,

on the basis of dry matter recovered, the Poultry Manure gave only 58 per cent as

great a yield as did dried blood, where the smaller amount was used, and less than
half the yield shown by dried blood where the larger amount was used.

(b) On the basis of nitrogen recovered, it showed an availability of 50.38 per

cent with the smaller, and less than 42 per cent with the larger nitrogen application,

as compared with dried blood at 80.

(c) In the studies with the water insoluble nitrogen (the washed product) the

alkaline permanganate method classed the insoluble nitrogen as inferior, while the

neutral method passed the product as satisfactory. The availabilit}'' of the water
insoluble nitrogen on the basis of dry matter recovered was less than 37 per cent,

and by nitrogen recovered about 41 per cent, as compared with dried blood at 80.

(d) It appears from this test that the high nitrogen availability claimed for this

product by the distributors was not fully substantiated.

2. With reference to the Rehmsdorf Tankage:
(a) The activity'- of the total nitrogen as measured by the laboratory methods

was about 78 per cent by the alkaline and 90.5 per cent by the neutral, as compared
with 76.5 per cent and 98.25 per cent for dried blood. The actual availability of

the total nitrogen as established by the vegetation test, on the basis of dry matter
recovered, was about 51 per cent where the smaller amount of nitrogen was used,

and about 37 per cent where the larger amount was used, as compared with dried

blood at 80.

(b) On the basis of nitrogen recovered it showed an availability of about 54 per
cent with the smaller, and about 36 per cent with the larger nitrogen application,

as compared with dried blood at 80.

(c) In the studies with the water insoluble portion of the product, both laboratory

methods passed the product as satisfactory. The actual availability of the Water
insoluble nitrogen on the basis of dry matter recovered was about 42 per cent; and
on the basis of nitrogen recovered, about 43.4 per cent, as compared with dried

blood at 80.

(d) It appears from results secured by this experiment that the quality of the
nitrogen furnished by this product was not only very much inferior to that derived
from dried blood, but also that it did not measure up to the high quality claimed
for the material in the literature put out by the company.

Explanation of Tables of Analyses.

The column headed "Grade of Fertilizer" gives the minimum guarantee of

ammonia, available phosphoric acid and potash, always stated in this order. To
convert ammonia to equivalent nitrogen, multiply by the factor .82.

In the table headed "Mixtures Showing a Commercial Shortage of $1 or More
per Ton," under the heading "Approximate Commercial Valuation per Ton," is

found the sum of the valuation of each plant food element calculated on the basis

of analysis and trade values adopted for 1925, which appear on a preceding page of

the bulletin.

In the same table, under "Approximate Commercial Shortage per Ton," is shown
the commercial valuation of the deficiencies or tests found below the guarantee,
per ton of fertilizer, the value of overruns being used in all cases to offset valuation
of shortages.

Under "Nitrogen" the column headed "Proportion in Water Soluble Form"
includes both the mineral and the water soluble part of the organic nitrogen, both
of which are readily available. Under "Quality of Insoluble Nitrogen" in aU of

the tables of mixed fertilizers, passed indicates an acti\'ity of 50 or over by the
alkahne and 80 or over by the neutral permanganate method; inferior indicates

an activity below 50 and below 80 by the two laboratory methods. All samples are
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passed which show an activity of the water insoluble nitrogen of 80 per cent or

better by the neutral method, even though they may have shown a test below 50

per cent by the alkaline method. All samples are passed which show the sum of the

mineral, water soluble organic, and active water insoluble organic nitrogen equiva-

lent to the minimum guarantee.

In the "Potash" column, "Found," in the tables "Mixtures Showing a Commer-
cial Shortage" and "Mixtures Seriously Out of Balance," references to footnotes

appear. Many of these refer to the proportion of potash as sulfate and as chloride

or muriate. As a usual thing the presence of chlorine in those fertilizers in which the

potash is guaranteed as being derived from sulfate is largely traceable to the chlorine

found in the sulfate of potash, although other crude stock materials frequently

carry an aggregate of .3 per cent of this element. The presence of the chlorine

in this class of fertilizers does not, therefore, mean that the manufacturer has

actually added muriate of potash, as such, to the mixture. On the other hand,

it is reported as muriate of potash for the reason that the presence of the chlorine,

whether derived from muriate of potash or other sources, is quite as objectionable

in one case as in another if a mixture is desired which is free from chlorine.

Under "Mixtures Showing a Commercial Shortage of %l or Over per Ton,"
deficiencies are emphasized by boldface type.

In those tables headed "Mixtures Substantially Complying with Guarantee"
in the column marked "Form of Potash," the word muriate means that enough
chlorine was found present to unite with all of the potash (K2O) found, and it

is hkely, therefore, that all of the potash was derived from chloride of potash or

muriate.

Figures in parenthesis following the brand name, in tables headed "Mixtures
Substantially Comptying with Guarantee," indicate the number of samples from
which the composite sample finally analyzed was drawn.
The simplified method of presenting results of analyses of "Mixtures Substan-

tially Complying vnth Guarantee" is followed in this bulletin. The detailed results

of analysis of any brand inspected will be gladly furnished to any one sufficiently

interested to apply for them. The tables are self-explanatory.
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Mixtures Substantially Complying with Guarantee,



22

Mixtures Substantially Complying with Guarantee—Continued.

Name of Manufacturer and Brand Grade of
Fertilizer

Nitrogen

Propor-
tion

in Water
Soluble
Form

Quality
of Water
Insoluble
Organic

Form of
Potash

The Berkshire Fer-tilizer Co.—Con.
Berkshire Grass Special (2) .

Berkshire Long Island Special (2) .

Berkshire Market Garden f?)'

Berkshire Potato & Vegetable Phosphate (1)

Berkshire Tobacco Special (2)
Berkshire 2-8-10 Fertilizer (1)

Bowker Fertilizer Co.
Bowker's All Round Fertilizer (10)

.

Bowker's Ammoniated Food for Flowers (3)

Bowker's Corn, Grain & Grass Phosphate (4)
Bowker's Hill & Drill Phosphate (1)3

Bowker's Market Garden Fertilizer (14)i

Bowker's Potato & Vegetable Phosphate (6)

Bowker's Sure Crop Phosphate (3) .

Stockbridge Early Crop Manure (6)
Stookbridge Potato & Vegetable Manure C14)^

Stockbridge Tobacco Manure (2)

Stockbridge Top Dressing & Forcing Manure (3)

Stookbridge Truck Manure (2)
Stockbridge Valley Manure for Tobacco (3)

The E. D. Chittenden Co.
Chittenden's Complete Tobacco & Onion Grower,
4% Potash as Sulfate (4)' ....

Chittenden's Complete Tobacco & Onion Grower,
6% Potash as Sulfate (2) .

Chittenden's High Grade Potato 7% Potash (1)
Chittenden's High Grade Tobacco (7)1

Chittenden's Potato Special 4% Potash (1)
Chittenden's Potato Special 7% Potash (1)
Chittenden's Special Top Dresser (5)i

Chittenden's Tobacco Special (2) .

Chittenden's Vegetable & Onion Grower (3)

Clay & Son
Clay's Fertilizer (1) .

The Coe-Mortimer Co., Inc.
E. Frank Coe's Columbian Corn & Potato Ferti-

lizer (4) ...... .

E. Frank Coe's Connecticut Wrapper Grower (2)
E. Frank Coe's Gold Brand Excelsior Guano (5)
E. Frank Coe's Red Brand Excelsior Guano (1) .

E. Frank Coe's Standard Potato Fertilizer (2)6 .

E. Frank Coe's Tobacco Leaf Formula (1)

The Davey Tree Expert Co.
Davey Tree Food (1)

John C. Dow Co.
Dow's Garden FertiUzer (2) .

Dow's Garden Fertihzer (1) .

Earp-Thomas Cultures Corp.
Stim-U-Plant (4)'

7-4-4
5-8-7
4-8-4
2-8-4
7-4-7

2-8-10

3-8-4
3-6-2
2-8-2
3-9-2
4-8-4
2-8-3
1-8-2
5-8-7

4-6-10
5-4-5
6-6-4
4-8-7
7-3-7

4-8-4

4-8-6
5-8-7

6.5-3-7.5
4-8-4
4-8-7
8-6-6
5-4-5
3-8-3

2-8-3
5-4-5
3-8-4
4-8-7

4-6-10
7-3-7

4.5-10-4
4.5-10-0

13.35-11.71-15

Vio



23

Mixtures Substantially Complying with Guarantee—Continued.
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Mixtures Substantially Complying with Guarantee—Continued.
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Mixtures Substantially Complying with Guarantee—Continued.
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Mixtures «,,K^t^ntiHHv Complying with Guarantee-Continued.

Name of Manufacturer and Brand

The Rogers & Hubbard Co.
, ^ i „j

Hubbard's "Bone Base" Fertilizer for Oats and

Top Dressing (7) . • • • ,. '

Hubbard's "Bone Base" Fertilizer for Seeding

Hubbard's "Bone Base"'Soluble Corn and Gen-

eral Crops Manure (6)i
„ , ui b^f^tA

Hubbard's "Bone Base" Soluble Potato

Hubbard's ';'Bone Base" Soluble Tobacco

Ro^ge^rs''&' Hubbard's All Soils-AU Crops Ferti-

Rogera& Hubbard's Climax Tobacco Brand (2)

Rogers & Hubbard's Corn & Gram Fertilizer 4)

Roiers & Hubbard's High Potash Fertilizer (4) .

Rogers & Hubbard's Potato Fertihzer (6)i
•

Rogers & Hubbard's Tobacco Grower, Vegetable

Formvila (3) . • ,,„,. • t, 'in\
14 Soluble Potato Manure, Vs Climax Brand (1)

<A Soluble Potato Manure. H Tobacco Gjrowera)

i| Soluble Tobacco Manure, }4 Climax Brand (1)

H Soluble Tobacco Manure. 14 Tobacco

Grower (1) ••••"
^TosfBros."c^!'-High Grade Potato & Onion

4_g_4 (1)

Ross Bros. Co. Home Garden 2-8-0 (1) .
•

Ross Bros. Co. Lawn Grass Top Dressing 3^4-

8-3 (1) .

RossBros. Co. Market Garden 5-8-7 (1) .

F S. Royster Guano Co.
Royster's Bully Guano (2)i

.

Royster's Quality Trucker (1)

Royster's Top Dresser (IP
Royster's Triumph Guano (2)

Royster's Trucker's Delight (2)i
.

-

Royster's Valley Tobacco Formula (4)i
.

Royster's Wrapper Brand (1)

Sanderson Fertilizer & Chemical Co.

Sanderson's Atlantic Coast Bone, Fish A,

Potash (3) .
• ,•

Sanderson's Complete Tobacco Grower (3)

Sanderson's Corn Superphosphate (1)

Sanderson's Formula A (2) .

Sanderson's Formula B (2) . •

Sanderson's Havana Leaf Grower (1)

Sanderson's Potato Manure (3) . _

Sanderson's Top Dressing for Grass and Gram (2)

M. L. Shoemaker & Co., Inc.

Shoemaker's "Swift-Sure' Crop Grower (2) .

Shoemaker's "Swift-Sure" Tobacco & General

Shoemaker's "Swift-Sure" Tobacco Starter (3) .

Grade of

Fertilizer

10-3-8

3-5-6

3-8-6

6-8-5

6-8-10

4-10-4
5-4-5
1-10-3
3-8-10
2-10-4

6-4-4
5.5-6-5
6-6-4.5

5.5-6-7.5

6-6-7

4-8-4
2-8-0

3.5-8-3
5-8-7

2-8-5
4-8-7
7-6-5
3-8-3
4-8-4
5-4-5
7-3-7

3-10-3
5-4-5
2-8-3
4-8-4
4-8-6
7-3-7
3-8-4
6-6-4

4-8-4

3-10-3
4-10-0

Nitrogen

Propor-
tion

in Water
Soluble
Form

Quality
of Water
Insoluble
Organic

Form of
Potash

Top
3-8-4

5-8-7

AU

s/io

s/io

9/l0

-u

'/lo

'/lO

Vio
'/lo

H
'/lO

Vio
-/6

Vio

M
'/lO

Vio

9/l0

Passed

Passed

Passed

Passed
Passed
Passed
Passed
Passed

Passed
Passed
Passed
Passed

Passed

Passed
Passed

Passed
Passed

Passed
Passed
Inferior
Passed''
Passed
Passed
Passed

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Passed
Passed

Passed

Passed

Muriate

Muriate

Muriate

*/!, sulfate'

9/jo sulfate'

Muriate
9/io sulfate'

Muriate
Muriate
Muriate

9/io sulfate'

9/io sulfate'

s/io sulfate'

9/io sulfate'

9/ 10 sulfate'

Muriate

Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
9/io sulfate'

9/ 10 sulfate'

Muriate
9/ 10 sulfate'

Muriate
Muriate
•/s sulfate'

9/ 10 sulfate'

Muriate
Muriate

Muriate

'/lo sulfate'

Muriate

Muriate

Springfield Rendering Co.
Springfield Animal Brand 3-8-4 (2) -

Springfield Market Garden Grower &

SphntleWSp'eciif Potato, Q-nion & Vegetable

4-8-4 (4) . •„•.,,-•. r Ml
Springfield Tobacco Special 5-4-0 (1)

Springfield 4-8-6 (2)
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Mixtures Substantially Complying with Guarantee—Concluded.
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CHEMICALS AND RAW PRODUCTS.

Summary of Results of the Inspection of Chemicals and Raw Products.
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Nitrate of Soda and Sulfate of Ammonia.
Brands Substantially Meeting Their Guarantees.
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Cottonseed Meal and Castor Pomace.
Brands Substantially Meeting Their Guarantees.
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Phosphoric Acid Compounds—Concluded.
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Brands Showdng a Commercial Shortage of|$l or over per Ton.
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of 3.71 per cent of chlorine would be condemned and, moreover, the use of this

group in producing a mixed fertilizer relatively free of chlorine would present a

serious problem. For example, a tobacco formula with 7 per cent of potash derived

from these salts would yield from all sources about .82 per cent of chlorine, whereas

the same formula with potash derived from a salt with a maximum of 2.5 per cent

of chlorine, as provided in the definition, would yield only .65 per cent of chlorine.

It is apparent from the above that the group of potash salts with the high content

of chlorine could not be safely used in formulating mixtures where all of the potash

was claimed as sulfate.

Raw Products Supplying Nitrogen and Phosphoric Acid.

Dry Ground Fish.

Brands Substantially Meeting Their Guarantees.

Manufacturer
Number

of
Samples

Nitrogen

Found Guaran-
teed

Phosphoric Acid

Found Guaran-
teed

The American Agricultural Chemical Co
Apothecaries Hall Co. .

Armour Fertilizer Works
The Berkshire Fertilizer Co.
The E. D. Chittenden Co.
Eastern States Farmers' Exchange
A. W. Higgins, Inc.

Maine Farmers Exchange
F. S. Rovster Guano Co.
Olds & Whipple, Inc. .

Sanderson Fertilizer & Chemical C

2"
31
21
71
1

21
2
1

2'
21
1

8.23
8.22
9.05
8.22
8.22
8.22
9.03
8.22
8.22
8.23
8.23

8.37
6.40
8.92
7.36
6..51
8.94
6.74
8.75
5.77
7.02
8.14

6.00
5.00
6.86
6.00
6.00
4.58
5.00
2.00
5.00
5.00
6.00

Brands Showing a Commercial Shortage of $1 or over per Ton.

The American Agricultural Chemical Co.
The E. D. Chittenden Co .

Eastern States Farmers' Exchange
F. S. Royster Guano Co.

12
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Ground Bone and Tankage—Continued.

Brands Substantially Meeting Their Guarantees—Concluded.
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Ground Bone and Tankage—Concluded.

Brands Showing a Commercial Shortage of $1 or over per Ton.
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Pulverized Animal Manures.
Brands Substantially Meeting Their Guarantees.
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secured and examined chemically as to its fertilizer value and microbiologically

as to its value in supplying beneficial soil organisms. It was also applied to various

growing plants according to directions furnished in the literature put out by the

company. Results of the investigations made are summarized as follows

:

Chemical examination. The contents of the can supposed to contain the bacteria

showed 99.72 per cent of water, .0014 per cent phosphoric acid, .014 per cent

potash, and .029 per cent nitrogen, the plant food value in one ton of the solution

being about 12.3 cents; per thi-ee-quart can, one-third of one mill. The contents

of the other can, supposed to be food for the bacteria, was found to be a compost

of about equal weights of horse manure and moist soil. It analyzed as follows:

water 36.55 per cent, earthy matter 43.27 per cent, organic matter 20.18 per cent.

In plant food ingredients it analyzed: phosphoric acid .23 per cent, potash .25

per cent, and nitrogen .48 per cent, the plant food value per ton being $2.95; per

three-quart can, 8.8 mills. The two cans retailed for five dollars.

A microbiological analysis of the bacteria food showed that the great majority of

the organisms present were common ammonifying (putrefactive and decay) forms,

the flora resembling what one should expect to obtain from an average nianure

compost. The can containing the solution with bacteria showed a predominance

of nitrogen fixing, nitrifying and ammonifying forms.

Briefly it may be said that with the exception of the legume bacteria there is no

indication of a scarcity of useful bacteria in an otherwise good soil and, as Dr.

Charles E. Marshall, the Station Bacteriologist, has tersely expressed it, "at the

present time no method has been found to increase the numbers of these useful

bacteria (legume bacteria excepted) already in the soil or increase their activity for

the production of plant food, other than the usual manuring, fertilizmg and tillage

of the soil."

When tested on newly seeded lawn, and on a number of the following plants

—

cabbage, peppers, tobacco, petunias and snapdragons— located in various parts

of the state, negative results were secured in all cases.

Results of our analyses were given to the press and sent to the various county

agricultural agents in the state.

On June 29 an opinion was rendered by the Attorney General of the state that a

product such as the Soilgro unit would be classed as a "commercial fertilizer"

within the meaning of General Laws relating to the inspection of fertilizers. The
company was informed of the ruling and notified that registration would be refused

and that further sales of the product within the state would be considered illegal.

The subject of bacterial cultures for the inoculation of seeds other than legumes

is discussed by the Department of Agriculture, Washuigton, D. C, in the June 24

issue of "The Official Record," page 4, also in Clip Sheet No. 364, page 2, released

for the week of June 15.
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DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILIZERS
FOR SALE IN THE STATE IN 1925.

The American Agricultural Cheruical Co., 92 State St., Boston, Mass.
American Chemical Specialties Co., Inc., Springfield, N. J.

American Cj'anamid Co., 511 Fifth Ave., New York, N. Y.
Apothecaries Hall Co., 14-2-1 Benedict St., Waterbury, Conn.
Armour Fertilizer Works, 50 Broad St., New York, N. Y.
Ashcraft-Wilkinson Co., 601-8 Trust Company of Georgia Bldg., Atlanta, Ga.
The Baker Castor Oil Co., 120 Broadway, New York, N. Y.
The Barrett Co., 40 Rector St., New York, N. Y.
Beach Soap Co., Cor. Maple and Lawrence St., Lawrence, Mass.
The Berkshire Fertilizer Co., Bridgeport, Conn.
Bon Arbor Chemical Co., Inc., 390-2 Straight St., Paterson, N. J.

Bowker Fertilizer Co., Boston, Mass.
Joseph Breck & Sons Corp., 85 State St., Boston, Mass.
F. W. Brode Corporation, 119 Madison Ave., Memphis, Tenn.
Butchers Rendering Co., Fall River, Mass.
The E. D. Chittenden Co., Bridgeport, Conn.
Choctaw Cotton Oil Co., 610 Live Stock Exchange Bldg., Kansas City, Mo.
Clay & Son, Temple Mill Lane, Stratford, London, England.
The Coe-Mortimer Co., Inc., Boston, Mass.
Consolidated Rendering Co., 40 N. Market St., Boston, Mass.
The Davey Tree Expert Co., S. Water St., Kent, Ohio.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Earp-Thomas Cultures Corp., Long Island City, N. Y.
Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.
Thomas W. Emerson Co., 213-215 State St., Boston, Mass.
Essex Fertilizer Co., 39 N. Market St., Boston, Mass.
The Excell Laboratories, 4535 Ravenswood Ave., Chicago, 111.

R. & J. Farquhar Co., 6 and 9 S. Market St., Boston, Mass.
The F. & I. Tobacco Products Co., Plum and Fulton St., Lancaster, Pa.
The L. T. Frisbie Co., New Haven, Conn.
John Glennie, Ward Hill, Mass.
Chas. C. Hart Seed Co., Wethersfield, Conn.
Thomas Hersom & Co., 11 Commercial St., New Bedford, Mass.
A. W. Higgins, Inc., S. Deerfield, Mass.
Estate J. W. Howard, 328 Broadway, Somerville, Mass.
Humphreys-Godwin Co., Memphis, Tenn.
International Agricultural Corp., 126 State St., Boston, Mass.
Henry James & Son, Inc., Somerville, Mass.
John Joynt Co., Lucknow, Ontario, Can.
King Chemical Co., Bound Brook, N. J.

L. B. Lovitt & Co., Memphis, Tenn.
Lowell Fertilizer Co., 40 N. Market St., Boston, Mass.
Maine Farmers Exchange, 810 Chapman Bldg., Portland, Me.
The Mapes Formula & Peruvian Guano Co., 110 William St., New York, N. Y.
A. G. Markham & Co., 20 Stockbridge St., Springfield, Mass.
The Geo. E. Marsh Co., 393 Chestnut St., E. Lynn, Mass.
William N. McCrillis, 89 State St., Boston, Mass.
Sylvester A. McGovern, R.F.D. No. 1, Andover, Mass.
Merrimac Chemical Co., 148 State St., Boston, j^lass.

Middlesex County Farm Bureau, 47 Moody St., Waltham, Mass.
Mitchell Fertilizer Co., 26 S. Water St., Providence, R. I.

The National Fertilizer Co., 92 State St., Boston, Mass.
The Natural Fertilizer Co., Live Stock Exchange Bldg., Kansas City, Mo.
Natural Guano Co., Aiirora, lU.

New England Dressed Meat & Wool Co., 41 N. Market St., Boston, Mass.
New England Fertilizer Co., 40A N. Market St., Boston, Mass.
Olds & Whipple, Inc., 168 State St., Hartford, Conn.
Oyama Products Co., Fostertown Rd., Newburgh, N. Y.
Pacific Manure & Fertilizer Co., 429 Davis St., San Francisco, Cal.

CarroU S. Page, Inc., Hyde Park, Vt.
Parmenter & Polsey Fertilizer Co., 41 N. Market St., Boston, Mass.
Pawtucket Rendering Co., Rear 654 Mineral Spring Ave., Pawtucket, R. I.

Piedmont-Mt. Airy Guano Co., Baltimore, Md.
W. N. Potter & Sons, Greenfield, Mass.
Premier Poultry Manure Co., 431 S. Dearborn St., Chicago, 111.

Providence Farmers Exchange Inc., 16 S. Water St., Providence, R. I.

The Pulverized Manure Co., 828 Exchange Ave., Union Stock Yards, Chicago, 111.

The Rogers & Hubbard Co., Portland, Conn.
Ross Brothers Co., Worcester, Mass.
N. Roy & Son Estate, S. Attleboro, Mass.
F. S. Royster Guano Co., Baltimore, Md.
Sanderson Fertilizer & Chemical Co., P. O. Box 1939, New Haven, Conn.
M. L. Shoemaker & Co., Inc., Philadelphia, Pa.
Springfield Rendering Co., Springfield, Mass.
The Stadler Products Co., 908 Denison Ave., Cleveland, Ohio.
E. P. Swan Co., S. Deerfield, Mass.
Henry J. Taubert, 18 Brooks St., Brighton, Mass.
William Thomson & Sons Ltd., Tweed Vineyards, Clovenfords, Scotland.

United States Guano Co., Baltimore, Md.
Victory Fertilizer Co., .54 North St., Boston, Mass.
Virginia-Carolina Chemical Co. (of Delaware), 120 Broadway, New York, N. Y.
Vitogro Chemical Co., 40 Middle St., Lowell, Mass.
C. P. Washburn Co., Centre St., Middleboro, Mass.
The Wilcox Fertilizer Co., Mystic, Conn.
J. M. Woodard, Greenfield, Mass.
Worcester Rendering Co., Auburn, Mass.
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF AGRICULTURAL LIME

PRODUCTS

By H. D. Haskins, L. S. Walker and G. B. Dalrymple

Recent simplified methods for roughly estimating soil acidity
have done much to stimulate interest in the use of lime products
for soil improvement. The data contained in this report should
be of particular value in the selection of agricultural limes. The
crop-producing value of such products depends upon their com-
position; while their actual cost depends upon the percentage
of effective oxides of lime and magnesium which they carry.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST, MASS.

Publication of this Documennt Approved by the

Commission on Administration and Finance

3M l-'26 Order 3932



CONTROL SERVICE

{A svb-division of the Department of Chemistry, J. B. Lindsey, Chemist)

INSPECTION OF AGRICULTURAL LIME PRODUCTS
FOR THE SEASON OF 1925

By H. D. Haskins, Official Chemist, assisted by L. S. Walker and

G. B. Dalrymple

MANUFACTURERS AND BRANDS
During 1925, 21 firms or individuals registered 24 different brands of agricultural

lime and two brands of gypsum or land plaster. The general character of the
products is indicated below:

Hydrated or slaked lime 12

Lime ashes 3
Precipitated lime 1

Ground limestone 7
Ground shell lime 1

24
Gypsum or land plaster 2

With the exception of four brands, which are listed below, all of the registered

products have been analyzed during the season.

PRODUCTS NOT SAMPLED

Brewer & Co.. Inc., Worcester, Mass., Producto Agricultural Limestone.
Edward Bryant Co., 23 Central St., Boston, Mass., Tolman Land Lime; Tolman Lime-Wood Ashes.
Vermarco Lime Co., West Rutland, Vt., Vermarco Agricultural Lime.

HYDRATED OR SLAKED, PRECIPITATED AND AIR-
SLAKED LIME AND LIME ASHES

A reference to Table I shows that with few exceptions the guarantees on these

products have been satisfactorily maintained. It may be noted that those products
relatively high in magnesium vary more or less in composition from year to year.

For this reason it is somewhat difficult to give a consistent guarantee of calcium
and magnesium oxides. Generally speaking, a variation of a few points either way
is not a serious matter provided the sum of the two oxides found is equivalent to

that which is guaranteed. In this connection it may be said that magnesium has
a somewhat higher neutralizing power than does calcium; on the other hand, as a
soil amendment the liigh calcium lime is perhaps more often selected.

"Limestone Dust," a by-product of the New England Lime Co., shows the most
serious shortage of any of the lime products in this group. It is a dust chamber
product which is apt to vary widely in the amount of carbonate of hme present.

For this reason it seems that the product carries a guarantee which is rather too

high, although analyses in the past may have justified the guarantee claimed.



GROUND LIMESTONE AND GROUND SHELL LIME

No deficiencies were found in this group of products, although the degree of

fineness to which some of them are ground deserves comment. The results shown

in the following graph, when compared with the actual cost of 100 pounds of

effective oxides, as given in Table II, emphasize the greater effectiveness of the

finer ground products, which apparently can be obtained with little or no addi-

tional cost over the more coarsely ground materials.

For the season of 1924, about 16,640 tons of lime products were sold in Massa-

chusetts for application to the soil. This tonnage was about evenly divided

between raw ground limestone and the other forms of hme, not counting gypsum

or land plaster. It is probable that this tonnage would be every materially in-

creased by a substantial reduction in freight rates on this commodity. At present

about one-third of the delivery cost of these products is due to such charges.

PHYSICAL ANALYSIS OF CARBONATES OF LIME.

20 40 60 80 100 PERCENT

XsJooooi



EXPLANATION OF TABLES OF ANALYSES
In Table I, the column headed "Proportion of total oxides as carbonates" shows

not only the extent to which the lime and magnesium have absorbed carbonic

acid from the air in the effort to revert back to the original form when taken from
the quarry, but may also show the presence of imperfectly burned lime, known
as core, which is sometimes ground and made a part of the so-called agricultural

hme. Lime or magnesium not in the form of carbonate is present either in the
form of burned (caustic) lime or as hydrate (water slaked lime).

The column headed "Pounds of effective oxides in one ton" gives the calculated

amount of lime and magnesium contained in one ton of the product, the assumption
being that all of the hme and magnesium from this source will become available

during a period of five years.

The calculations found in the column headed "Cost of 100 pounds of effective

oxides in car lots f. o. b. plant" are based on prices furnished by the producers.

In estimating the probable cost on a dehvered basis, freight costs from shipping

point to destination must be added.
In Table II, the data contained in the column headed "Pounds of effective

oxides in one ton" are calculated as in Table I, except that the degree of fineness to

which the Hmestone has been ground is taken into consideration as follows: it is

assumed that the lime and magnesium contained in that portion of the product
which will pass through a 20-mesh sieve will become available within a five-year

period, and what are contained in that portion which fails to pass through the

20-mesh sieve will be only 50 per cent effective during the same period. In both
tables the figures in parentheses following the brand name show the number of

samples collected and inspected.



Table I. Hydrated or Slaked, Precipitated and Air-Slaked
Limes and Lime Ashes

Name of Manufacturer and Brand

Berkshire Hills Co., Gt. Barrington,
Mass.

Agricultural Lime (1)

Brewer & Co., Inc., Worcester, Mass.
Producto Agricultural Lime (1)

Cheshire Lime Manufacturing Co.,
Cheshire, Mass.

Cheshire Agricultural Lime (1)

Farnam Cheshire Lime Co., Farnams,
Mass.

Agricultural Lime (4)

Hampton Co., Easthampton, Mass.
Precipitated Lime (1)

Burton K. Harris, Lime Rock, R. I.

Slacked Lime C2)

Hoosac Valley Lime Co., Adams, Mass.
Adams Agricultural Lime (1)

Adams Lime Ashes (2)

George Lawrence, Holyoke, Mass.
IJme Ashes (2)

Lee Lime Co., Lee, Mass.
Agricultural Hydrated Lime (1)

New England Lime Co., Adams, Mass.
Connecticut Agricultural Lime (1)

Limestone Dust (1)

Rockland & Rockport Lime Corp.,
45 Milk St., Boston, Mass.

U-R Land Lime (5)

Calcium
Oxide (CaO)

Found

62.08

S1.S7

65. 89

64.60

53.09

51.492

62.61
53.493

40.00*

53.65

53.25
61.74

60.17

Guar-
anteed

55.00

60.00

58.00

60.00

48.00

50.00

58.00
50.00

35.00

45. 00

40.00
80.00

60.00

Magnesium
Oxide (MgO)

Found

4.67

1.72

1.98

.55

1. 12

20. 86

1.09
1.09

1.09

29.34

27.08
.99

3.96

Guar-
anteed

5.00

1.00

.60

.50

.50

18.00

15.00
none

.50

a !s

O yj

1/3

1/50

1/2

1/2

9/10

1/25

1/4
2/5

1/2

1/20

1/20
3/5

1/3

K a

1335

1672

1357

1303

1084

1447

1274
1092

822

1660

1607
1 2.55

to .

2.>l

.37

.31

.83

.50

.38

'The remainder is either hydrated or caustic lime.
2 Another sample, taken at Mansfield, analyzed 40.75% calcium o.xide, 23.60% magnesium oxide,

7.74% carbonic acid and 8.20 insoluble matter. The larger amount of carbonic acid in this sample
indicates that it had been kept in storage for several months. Hydrated lime stored under average con-
ditions usually absorbs carbonic acid from the air, which increases the weight of the package without
detracting from the value of the material for sweetening soil.s. Mr. Harris states that this agent had not
received lime from him during the three months previous to the drawing of the sample; also that the agent
had requested empty paper sacks, which might have been used to receive not only the contents of broken
sacks but lime floor-sweepings as well. It is likely that the analysis given in the table is more repre-
sentative of this particular brand of lime.

* Two analyses made. One sample tested .88% total potash and .35% phosphoric acid; the other
showed only .38% potash and only traces of phosphoric acid.

* Total potash found, .53%, guaranteed .25%; phosphoric acid found, only traces, guaranteed, none.



Table il. Ground Raw Limestone and Ground Shell Lime

Name of Manufactureh
AND Brand

ConnecticutAgstoneCo., Inc.,
Danbury, Conn.

Ground Limestone (1)

Grangers Manufacturing Co.,
West Stockbridge, Mass.

Grangers Agricultural Lime-
stone (6)

NewEnglandLimeCo.,Adams,
Mass.

Ground Limestone (1)

Pownal Lime Co., 92 State St.,
Boston, Mass.

Agricultural Lime Stone (C) . .

Producers Sales Co., South
Norwalk, Conn.

Sealshipt Brand Oyster Shell
Dust (2)

Donald U. Smith, Ashley Falls,
Mass.

Ashley White Agricultural
Lime (1)

Summit Limestone Products
Co., 8 Bank Row, Pitts-
field, Mass.

Summit Brand Agricultural
Lime Stone (1)

Calcium
Oxide (CaO)

Found

17.04

50.84

48.55

Guar-
anteed

44. 83

47.00

45.00

Magnesium
Oxide (MgO)

Found Guar-
anteed

3.00

1.00

Carbonates
Lime and
Magnesia

Found

96.38

92.63

86.71

95. 17

Guar-
anteed

90.00

94.00

4) a
> o

959

1060

1035

1063

939

Wo s
•0.2E

Ph2 m

SO. 50

.46

Table III. Gypsum or Land Plaster^

Name of Maxufacturkr and Brand
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CONTROL SERIES BULLETIN NO. 35 JULY, 1926

CONTROL OF BACILLARY WHITE
DIARRHOEA

19254926

By P. E. BRANSFIELD

This bulletin gives a detailed record of the 1925-1926 season's work on the

control and eradication of bacillaiy white diarrhoea in adult birds. During

the season 67,919 birds were tested; only 2.31 per cent of infection was found.

One hundred and twenty-four flocks, representing 33,61.'5 birds, were found to

be free from the disease, as compared with 79 flocks and 25,390 birds the

preceding year. These results indicate that the beginning of the end is near

in the elimination of this disease from the breeding flocks in Massachusetts.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST, MASS.





DEPARTMENT OF VETERINARY SCIENCE AND
ANIMAL PATHOLOGY

CONTROL OF BACILLARY WHITE DIARRHOEA

1925-1926

By p. E. BRANSFIELD

During the 1925-1926 season the Massachusetts Agricultural Experiment

Station, through its Department of Veterinary Science and Animal Pathol-

ogy, has continued its work in the control and eradication of bacillary white

diarrhoea of poultry in the State. The attempt this year has again been to

establish disease free flocks from which chicks and hatching eggs may be

obtained. The macroscopic agglutination test has been used as the con-

trolling agent. This test is by no means perfect, but it is as reliable as a

biologic test can be and at the present time is the best method known for

controlling the disease. The Massachusetts Association of Certified Poultry

Breeders has continued its good work in improving the poultry industry in

the State, and this department has cooperated to this end.

The problem presented by the bacillary white diarrhoea situation in this

State was thoroughly discussed last year in Control Bulletin No. 31, and only

a brief statement need be given here. The disease is caused by a micro-

organism known as Sahtionella pullora. These microorganisms become local-

ized in the ovaries of the hen and are transmitted through the egg yolk to

the chick. The problem in the control of the disease is to detect the hen

carriers whose ovarian tissue is diseased or which harbors the organism, by

means of the agglutination test. All positive and doubtful reactors should

be removed from the breeding flock and disposed of. As an additional pre-

cautionary measure the premises should be disinfected after the reactors

have been removed.

The methods and control measures used this year have been the same as

those of previous years. They were fully described in Control Bulletin No. 31

of this Station, and therefore are not repeated here.

Service Rendered under the Poultry Disease Elimination Law for the

Season ending July 31, 1926.

During the 1925-1926 season, 67,919 birds, 3,815 of which were males, have

been tested by the macroscopic agglutintition test for bacillary white diar-

rhoea. The following tables show the geographical distribution according to

breeds, location of reactors, amount of infection among various breeds, and
tlie number of flocks having certain limits of infection.



Table I. Distribution of Birds Tested and Infection Found

during 1925-1926
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Reduction of Infection in flocks

Of the 201 poultry plants tested for bacillary white diarrhoea infection

during the present season, 98 were tested for th.e first time. Of the remain-

ing 103 flocks having had some previous testing, 67 plants have a record of

consecutive testing extending back two or more years. The followmg table

gives tlie data from these flocks, which are grouped according to the number

of years they have been tested.

Table III. Average Percentage Reduction of Infection in Flocks

Tested Consecutively for Two or More Years.

Number of

Years



arrive in the laboratory, and has sometimes resulted in some of the samples

Ijeing spoiled before they could be tested. Since these samples are not con-

secutively numbered, each and every one must be checked off on the data

sheet before the samples can be tested. If, on the other hand, the bands arc

numbered consecutively, the samples can be set up in the testing racks, which

are numbered from 1 to 200, and checked from these racks instead of from

the data sheets. The samples can be checked off from the racks in ten or

fifteen minutes, whereas it sometimes takes two or three hours to check them

from the data sheets when bands without consecutive numbers are used. The

department, therefore, urges every poultryman to put the college leg bands

on his birds at the time the samples are taken. The expense involved is

slight, and any bands already on the birds do not have to be removed. If

college leg bands are always used, it will assure the poultryman better service

and fewer spoiled samples.

There has been some misunderstanding during the past year about filling

out application blanks for the test. Some persons apparently did not under-

stand that applications for the work must be filled out each year and filed

witli the department. This is necessary because the department must know
Iiow many birds a man has for test each year and at approximately what

iime these birds, especially the pullets, will be ready for testing. However,

the application blanks which are to be sent out for the coming season's work

state that applications must be filed each year, and no more troulile is

expected from this source.

There has also been some misunderstanding about retests. With the pres-

ent personnel and facilities of the department, it is practically impossible to

do any retesting until every man who has applied tor the test has had an

opportunity to have the work done once. This means that seldom can re-

testing be done until the latter part of the season, if at all, in the same

testing year.

Still another factor affecting the testing work which seems to be misunder-

stood is the fact that the appropriation for tiiis work is limited, and conse-

quently the amount of testing that can be done during the breeding season

is limited. The work is, of course, of little or no value to poultrymen after

the breeding season is over. The routes of the field men are carefully planned

so that a maxinuun number of !>aniples may be obtained with a minimum
expenditure of time and money, and so that no more samples are sent in

each week than the laboratory force can handle. In planning tlie work with

these ends in view, it is sometimes necessary to give the preference to a man
who has had no previous testing done, ^'henever this happens it is not

through favoritism, but because it is necessary for the most econonaical

prosecution of the work.

Summary.

During the 1925-1926 season, fi7,919 birds were tested for bacillary white

diarrhoea, this being 1,416 more than during the same period last year.

One hundred and twenty-four bacillary white diarrhoea free flocks were

established, this being 45 more than last year. This is the most interesting

phase of the work of this year because it shows that the poultrymen are

cooperating fully with this department in its efforts to eradicate bacillary

white diarrhoea infection from the breeding flocks in Massachusetts.
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COMMERCIAL FEEDSTUFFS

By Philip H. Smith and Frank J. Kokoski

Massachusetts, some thirty years ago, was one of the first states to control

the sale of feeding stuffs through legislation. Other states, realizing the

wisdom of this policy, gradually followed until at the present time every state

having an extensive dairy and live stock industry has a feeding stuffs act

upon its statute books. Such an act is of especial importance where so much
of the food for our farm animals is purchased outside of the state boundaries.

This publication is the thirty-second report of the work of feeding stuff

inspection. It presents the results of the chemical and microscopic analyses

on 1,428 samples of feeding stuffs intended for live stock and poultry con-

sumption, collected during the year ending September 1, 1926.

Requests for Bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST, MASS.

Publication of this Document approved by the Commission on Administration and Finance

3M ll-'26 Order 6847



CONTROL SERVICE

INSPECTION OF COMMERCIAL FEEDSTUFFS

BY PHILIP H. SMITH, FRANK J. KOKOSKI AND GEORGE B. DALRYMPLE,' CHEMISTS,
FREDERICK A. McLAUGHLIN, MICROSCOPIST, AND JAMES T. HOWARD, INSPECTOR.

Summary

This bulletin contains the results of the thirtieth year of feeding stufif in-

spection. During the year (Sept. 1, 1925, to Sept. 1, 1926) 1,428 samples of

feeding stuffs, collected of dealers and manufacturers, were analyzed and are

herein reported. This number is greater than for the preceding year, due

to the fact that increased appropriation made a more complete inspection

'possible. Two hundred and fifty-five dealers, located in 137 towns and
cities, were visited at least once. Eight hundred and seventy-four brands

of feedstuffs were registered for sale in Massachusetts by 247 manufacturers

Or dealers.

At the request of officials having in charge the enforcement of the Federal

Food and Drugs Act, several samples of cottonseed meal were taken, result-

ing in the seizure of one carload on account of its low protein content. This

was later released, after being properly tagged.

During the past few years there appears to have been a great increase in

the prepared feeds offered, both as to tonnage and number of brands. This

is especially true of the dairy feeds. Whether it is more economical to pur-

chase prepared mixtures than to practice home mixing depends upon market

conditions and the facilities at hand.

* Resigned.



o§

o

o
o

o
w

H "^ « "

03 (D

OS

IMC>< CONIM(NCO(N<NNMC<5C<1CO(NMC^<NCOOCO CO CO M CO 00 fO

qo«oqqiooqqqqqqqoqqqqqq

ioqTi<q'3<ioiO'*oq(Niooqoq'-'5oq>--;qT)<'.^i--;-H

q-Hqqqqqqq-^qqqqqqqqqqq
CO'HCDCO'H-^CD-^CO'HCD'.dcO-^COcdcO-HaicOO
'3<^CO-*tCOCOrl<Tti'J<COCO'J<C0'^C0T)HT}<C0TtiCO

qqco-H^-<i<oj-i<c<jcqoqqqqcoqqc<ioqc>)-H
'NC^'t^co—it>^cD(NTt<ir)t>;o-Hi^cot^cooii^c<lr-l
Ttirj<co-^T)<coco-<i<'^Ti<cocO'*co-*coi<'^coi'co

(N35CO'Cq03CO'H-D(NrHeo>0000'tCOCOC005'-i

o o o gOOOo

3 3 s g

3 OO

a a

a gfe

O O O 3
.000;3 . .

fl fl fl 3

o o 0<| jo^
ooo-°«°=
m i to

°^ ^*^

d' OJ 0) .2 ^ >
i, t, t. jj O O

aaac . .

§ 5 g^w«3 3 3 -g .

^^T3n3T3,
o o Ol ._ _OOggggd
CO tn p O O qI.^

o3 c3 o O O "?^°^

oi 03 aaag .

'E'E S S S-^lz;
c^ cS O) a; o ^

qqqqqq
L'j ui »o i-o lO :d

CO q q t^q IN

O ffl b^ «D CO t-^

CO CO CO CO CO CO

CO CO CO CO CO CO

o o a

I'S I

all

-

«^ >>n: MrS

iJ5Sa5

o 5 •

"B 03 *•

S 'S -^^ I
•

C T) PJ mo g
is _^ * CO ^v^^o c

^ " .*a 1^ a „ „— — COr-tCD _1

ia§Sag^'«_,.2-afe.f.^.t:.ti-s-^^S« g

i-ce<l"*C0r-<MN(NC0iOO5rH,^lO^»'*i-HNt^i-cC^ OJiOi-ii-H'^cO



CD

C
o
o

0) <x>

Oh

;3

o
Q

T3
CD

C
o

V



e<ji-<p050'OC<5p-*fflt>;lN'OCQ-i<-*Qq co^t'.^00(N»000000'0'-<Tt«COt^'OOiOO^'-^poOC^NO

OCDOJ
OO»0i0OOOiCi000OOOO'0iO»OiOp»-HO^pi0O
o6o635oicdt^o50i05odoooododoix'cixt^ooiXt>-oo

oot>. *005-*Mt^OOt>;aJCOOiO-^i,-5C)0;M^_C<3»-<OOCl^C<5
cot-lot^ CO t>^TjHt>-t^<^t>- CO t^u6o6:D»Ot^COt>-t*t>-CDiOt*

t~i-i02CO'no3'-ioi'-i'^cot--t^oooqo;ost>.ooot~;Moqi-Hio

, , ^. ,, , tJ'.^coo6ot>^-*tDcdt-^odcDr-^o6oQOo6'oo't^oot^i-Hod

00"^ qqqqqt-qqqqqqo'nqqio oooooiooiM'OO'Ot^'oqqMq'OiocoqiO'oqq

ot^o>ot^cO'Ht>.T)HoiO'^c<;e<ib»co—<qqc^-*t>;'^qco

qqqqqqqqioqqqqqqqq
COCO»OCOCOtO^CO>0*00»Ot^'Ot— >oco

coqoqoqt^oqi>oqqT)<ine^(N^qr^
o6r-^ioidt-I-^i-oo6t^o6i-ot>^05cot^cdt^

•0(NoqoO'-;T(<iO'Hi-<coqTi<Tj<'^T)<coT)<

M

-si . .

"i \^ o o _•
ta p no "2

• • • • fflZ • • M M 1-1

• • • • oo • •§§ ^MM „_ 3a ' c a "2^ . ^•« »» d5-2^ 'o 5

t» h3 ^o g |3= o o2 = g = ^^

cDooo>ooot^oqqqqqq'-;qqqNqqqqq
uo»did»d"TtHcD»d'»^oididid»^»oid4did»d^»d»d»dcDcDi>

t^O'*'Ot-iioTt<ico20oro'*(NcocO'^oo^t>;q'Ooqoqqoq
ocdcd'd»didco>did»dtdt^cdcdo>dcdcd>ocDco'-Oio»o>o

O'-i'-iiMc0'^'-i-*0!0)'-|qqqiM_q'-<qt-;t-;0qq'j;<Nq

. .a
o o o

9 SP*

'"a 2Or:
•3! 03

^§-

6 d

o§

111 •

T3T3FQ

c3 si v°0
° •:33 a -

u —
dO

^•2tfSo77^£|̂ * n .3

2^ o o^°y

<;»< o.ao3 5
a, ^ 3 3 o^

rR„5<='~'dd'o'o -si=d t.'-'

:|S3-SMSf,0,00Sg« .£3

o

§ g^.S^ C C g g°a 3=5£
>^«" - o ° 0-9-S ^ SI3

-2 2 -L^^ =3 ^ o o 33 g .

§S d^

op'^ 3 2-«

rtpl.-li-n.'Sr-ICONCOrti-i-Hi-l-^i-iMi-l rlrtC<)'OMC^'HC<C^i-liN'-lt^C0'-li-<cDMcOlM-^C0C^MC«3



o'oioiooooppoioiotfjppo'oiooppoiopooifioqooiooppio
O'-H05'H^c<5c<3c^(N^'-H^-HT);{N^.--;rtom'-HC<i»-HC^e<io>-HrtON-HC<i'-<c^i-H

ooo«NMc<5-^coooqpppppt-;CO.-tp>-<poqpioop'-<i-<ppicinT(<pt-.

o ^ © , ^
53 § 2 !< S
g m£wS

Ot^OONOOOOMC<Ipr~u^C<5N^i-HiONC<3poqc<5C<I'<JH>0'<*ppe<jpi-HNpp^

O'Ooiooo-HO'opi.'jiopinNpioioppiopioop'O'Opppopppio

MiONr-'--i'-icop>n'nNM'*t^oqoqt^t-t-t~.t-.t»coo5Cpi--;Nt>.M"505Mpp

»H ^ .

Pi d a;•^ o -r!

•« ^ I
•5

I §

Oi K ^

fe I

'^

"S m •£

^ § I

'oooooooooppppN'opicppp'oppppppicicppinopop

cot-OLO.-HOcO(»-*c<;i-^t^>nMpoqMMe<jpe<5.--;Tj<Moq(Nppc<5'»i;'<s<p»-;pc<i

005 00t^'^'*ooiN'0-<j<'<jHTi<t^^oopNiopppcooooqt>;'^Np<-;pT)<i-;pp
O>cio3(zjc»oo6oo6c5^^odoo6o6t^oio3^^oio6odo6^^cdc»od'-<ojo6^^ojo'ojo6

O
on

.-o .O\^ ii as

-•J . • ^3o • 00 oa::3 . . „
73 02

5=a
1-1 .

a o bo ^ -o -

_l^_)-S

s &^f^
e.3.-

s§;

o<5 o 3

•g K o(i, 3 c

-a 03

3-oK
20 '-

caMo>~o<;c3c>

6 O O

- 05 M^ o
SO'f d.SsM

— fa's "'^

® _ ^ t" m fe

P'^li
I-^THC^c<5-H,-lc<5»-^•-ll-ll-lr-(-^cqec'-^lN*>-l'Hro^5l^^'-lT^.W'Hr-lIH1-lI-lIHeoe<^•<*^



CO

qqqqqqqqqpqqoq

M-^oO'.ooc»5cat>.qq(Nqoooq

qqqqqqqqqqqqqq

oooiMcDOt-oq'oqqqqNq

qqqqqqqqqqqq>oq
odoodooooddooo

r>.ioinor^ot~;t^rot-.q'-;oq^

qqqqM'ddd

oqqq
00 t^ 00 00

iN(N(N rt

,rtrtrt (M(N(N •-(

OO'Ci-H

d>oco

t^ *-H C^ 00 X '-^ »0 t>- O I^ O C^ »0 CO '~!'^'^*^ '^^^
ddddoddooddodddoooo t>^t>^'Ctd ^tito

6o§

W05

O) 3 O

<soq

9®
d-<)J

dod

CO-*

as

wr-

S S

qT3
•a a

g^
IV.Ol

2 ffl' £(^Ss33

O OhPQ

i-( CO M r-l r-< ?q CO "O f-l N « t-- N P5 tOPINi-l 1-lNff^

Q



(t>



oooppoooooooo»oooooooooooooooooo»cooooooooooooo
n' oi 'O (X3 C<i O N O C^ ^ M OJ '^' C5 O 0> O O N •-" C^' N O 03 0> O O O C^' 00 O COo -^^

WINM
do 00

M^C*DCOt*COeOOO-^00»-H:DMOOCi'CcOOO»00003CD03CO-^0:D'-H03»C(NiCCOiOO^OcOCOCO»OTt<OO^HX
ooc»dcdo6o6o^^03c<5d(xirt'odoi^^^^^^03'-^odood^-^^£>odo'^^o'^^03>-HO>o'm'oodl-^

>j<oqo3 o c^'H(^3rtc^5^-T-^^-^.oocoo^«^^oq•-^Mppoc<5e^^-.--<Nc<^^^,oooooN•*»tloo*^

Tl<TjllO Tj< Tj< T)< lO to O * O O -"I*
^

-"l" Tf •* T)< ^ ^ -^ Tjl lO «< •^r * -# U: rt * *< O T)( Tjl •<J( -^ * -^ •* T}< Tt< Tj( -^Jl lO * 55 Th T)H *

OOO O OpOOiO»00000^»OpOO»OppOOOOOOOOiO'OOXOOO'OOOiOOif:'0»OOOL'^>0

T)<u5MpO'CTfpp>-;opcopooqNoq-HO'^oqwt~oot>.<oooOrti--iTi<ocooociioioo3r~'0030oc^

WMIN (N

pooppppooopooopppooopooooppooooooooooooooooco
N d ;d cs d c>i oV^ »^ d ffl rfi (N M c<i T)J d d o Tji TjH o d *' TjJ d d d TjJd ^ « CO CO M< d

CJINiM C)

^top l^1'-;»p^coNc<5pcONC<^c<5^•oocoppooc^•ooo^-^o-Hcoc»5o^»oo^»T}^o^*lOr-^ocOTJ^c^e^OlC
ddoo'doododddoOr-^o6o6coo6odddd^^o6^M^Jddoddo6do6odo6dcl6o6do6o6o6odd^-^o6o6

eaOQS

•o J^ a

OOO
2 -3 a a

.SO

V

O^

o
• • a o S

a G u

. . .-o a°6 6 2-'

o^^^f^-H
;

^l bO M d 's

"*
ffl (B g „

Ui C ^ h >) 0)

!3 c3 03 03 03 0)

5_0_0_0_0
3 cS ^ c3 03

ri tS iC tlJ iC
3 3 33 3

^5^*2

wcoouooocjO-adC
£5 3 3 c a 3 c aO g»-_^>-iHH

• o o 6 6OOOOOC
~^ M M M-n-
0) C C C u

.2.2.2=a^W t- p. tH

JJ 03 03 03^

P» a 3 3 c6

> o o o OS o
)0000<5o
4 tH U tH b< 3 C3

) "o "c "o "o (^ .
-^

iPhPliPhCl, p^^
^Ji^<^js 9 3

w t- t-,

QJ Zj <V U ^<j *j <- a)S'
o o'o'SS

o 6 S o o o
OUr '^ '' ^

doO
OOg

OOOOO'O'^-^
ooooogs>

S 3 3 a M MfiH (n^
m'S'S'S.S.S oj cW

;ooU U U P^ "^

^i^izdl-S'i-iisis

:! 3 3

"l* « S n 3 3

ooa§§ ||-«
«aBa3^'t«m?5^' -3 !3 _3 4i flj ' I *—

t

5<££jD 3 3 03 03"^

(iojMwcotB'f-E-ih

•73^ T3

O O n OS

o^ s's«— T3T3
c3 c c

-O >i o! o3
O) O tH ^

H(2

• 4> c0.3
tag
•hO

^ ® oj ca S^
.2 oa 2 2 oa|
o «o^m

1'^ •'2-3.o'g3 2
t5«-S;SQ^S.2-
f5 >i S

•50 3

2 2^ SB'S §0-5=;

rt a

03 03

.>'K2'Sf^ J
-3 ->^ "O^ 'S2 °

01 03/-, P t^

Q . K„Q ^g"-^^^ 03 ^'^°Q?I^.^Q-°^^°^
&Q^ii; B s^*^:s-^ g'>.&."s g illOQ SOhJ-

B 4)5 £

tj O ti L^ fn CO ._ > CO I^ — .L-tlwra (It __

CONNCO •* CO->»iC^Tj(.-(t^C^'>1<MMrHCOOi--i(NlNe<lr-<T)<M5.--iTj<e<5-<t'-*C<5-5<CCr-ioiCrHt^C<5i-..-^CO'<l'C<5(NMCC>C(N



10

v-»



11

* o: q 05 1-; '-; q q o q q lc t»i q

ooot^t^oo'oq'oqqqi-oqqqqi.oqqqqqqqqqq
d w M ffl cJ c^ N 05 c^ C! oj cvi T^" G3 N o N 00 oi d '^ o c^i .-< -^ (N M <n' IN

qq q ^- q
T)< T^ * --I (N

oo>'OM'Ci-^oqt-;C»c^c<5oq(»qrH(NTi<q-^oqqco>OTf<iv.".ot^Tj<
o6dodddo!do6dodo6c36ooo6d'-<'--iddd'-<di-<d^ddd'-<

ai05000«Oi-<t~(Nt>-qq'Hicoq-*oqqqqT)Hoq-HqqTj<qq-^rH
Tjie<5irfcod'*c>idc^cor-^'odc»5dTf<o6dd-*d'^c4doJi-HO>'-<cd O CO »0 O »0 CO CD 50 O CO O CO CO CO

oqoqqqi'^qoiqq'Oioioqqqqqqq'oqqqiNqqq

TiH-*iooooe<iqfoe<5e«5oqqt>;oq-*qqqqq-*qqqqt>;eoqoq i-HoqqooTttCQi-HqN qqoqt^q

oooq'oqqqqqqqqqqqqqqqqqioq>oqioqq
d dd -H o3 oj od o> dd d oi 00 d -H d d oD d d t>^ d oJ dd d d d (N

q q q q q q lo q q q q q lO q
o6oddo6t>^odi^o6d doodt^d

-^t-oo-^ooo;qq(Nq'*t>.oq>oiooq'fqcoqt>.qqoqt^«ooq
rtddi-<c6ddo6'-Hddddd'-iddNddd'-ide<iddd'-i-^'

CO CO CO CO ON 00 (N O 00500CO-*!
d 00 -< 00 00 00 1^ 00 d dt>dt-^x

ooocoe<jC«T);oq-*'*'-HC<i'Ot-;N-*oqqi-H"-^coM;coiOTi(TiiTi<coq
t>Iddodo6odt^o6odt>^t-^odt>^ddt^dt>^d(^t^o6do6oo'odddt>^

CO q 00 CO t-q q >-; lo osco-^oit-
dodododcdodododd t^t^oot^oo'

3 6 a

OO 3:^ S S

:»3

+3 ^ c3 o4 tn O O

M • c a
"3 ° S d
XI .^ d c . r O
•o °^£ a a3 o d d a
*; . c o o a U oo -3
gd§ja2coodyi ^^ 2
-O s°^^Ki3a d.S.S a

cO^rd u i-tSO a; o a a^^
s £^'^oa'^-2.s t<££o>.

rt"5.2 -^kS a '(-^

.t3 .TS-d
~i o^ a «

« Stq oJ'm'
[i, _o_

___

O «

«»U

5 aj^ ax: 1) o o*^ o

wwo<i<p^fiieQc»

« c °.9 3ai ^r5 g o:"-o tBSfl«2

—i-HC0(>)lM^COC0-<>O?lr^lNC<IMC0NC0i-iCOiM'H,-ic<|iOrtC<li-<U5 ^ oj -H e« cj CO 05 CO •-< IN iN-^oqco



12

oqoqqqqqqo'oqqqqqqq'-oqqqqqqqq coo
o'ooo"

05r)^u^oq-^q^-.q^^qqq^^oqoqoqc<^>--((^q^5oq*'0.--||N.q^>.
i>^cooc3^ioodc>tdoTOt-^0'-<ot>^o>t^td'-->!0'C'HNodt>^o6

"" '''. '^.

m

M r: f^s

Q

O ^ ^
w ?^ C

< HH

a>

I- 5 lU >< O qoq^oqq*qoqqcoc^c^5*l--^qc<51--^^-oo*Noq^-.«qoq*
C^(NM-H,4rH06t-^<--<'H06c<5ric0O03C<i'^t^'rfc^'(N0JcD0itD0>

"Oico'oooo'OOO'oo'oqqioioiNqioq'oqqqqq
c<i c<i CO c^" cvi T)< M (N CO « Tji N c^' N ;d M c4 CO N e^' c<i * !C eq M w cq

lO COq IN -; q "*_ q r-; «o CO 00q N q q •* t^ * t^ q >-; '" oq q 00 00

cococoeo-^cOT)<(NeoeoaJcoTiHNTj(coNcocoM'coTtiT}(NfOC<i.-i

ooooqqqqqq»oqqqqqqt-.qqqqqqqqq
oio50oio6c^ciaJ050iNo6cio6-^oio3oic<ioO'-iooo5o6o5

r-<0"-';c^iNiM'C-H«t»i-;i-<q'-'3oqc^ooqLOr-<q>-.oooqi>-qt>-
ooio'oJ-^'cqoooocoddod-ii^odocoiNoiN-t'oocicood

iNC5^»co-,oooqt^cooO'0(Ni<-^qcoqioqc<icoc^_qqco
<Ncopjc^'cococo-*co—<dNC<it-lN'^o6cO'-'Cococ<i-Hir;T»<co'0

«
by o o o

. 3 ...... . -ii-jcic;O o 3 3 =

o 6 c: w. 3 V r? -? -? oi duo c

2 c — 5 o £=« 4) aiU_ c >- - t- ^n » ^SQCjO

o3S aT3 '^^ 5KW' 3 — ,-=,?-ir:=;::5 ^'otk o o c

ggJS^s = -5-gS^SSSS_-2 = S3C €r=:=r

gfe „

wOu « S o ^

« "H o'ao

(POO

<p 4) I—I-

3 ciS

OO ,. „
tcoo O c

>^ d ® ^ o q ^

5 (P yji

"S c3

oj o c I*.'

"^ ^ 0)

Oioo
(NCO-^

LOT); 00

c c 6

3[^f
M

4J ^ ""- -C
oj o c

0;^

S S sW c a

> a <p •— « 4i o o) a; .t:^ i .'ti.'tX

'a'T3C*^*-'4Ja>3 3^ i~< M r^

3 g e 3 3 t^ a-=! — S^ °Ss;

u ^ __

"2 £^
3-2; X

Cl C^ »^ '^ C) CO M W CO T-H C<1 O lO C^ " " c>



13

cooqjqciqo-^O'Oco.-H.-HTj.Nrtoqrtoqi-H

q'oqqoqqo'cqqco>oqqqqq>o qqqqicicqqoqqqiqqqqqqqqqq

qi-H'0'0-*iONWc<3.-iqoqoc<500Tt<coooo5 •*qoqq-^q-Ht>ot>:(Ncoeoqqqt>.r-<i-oc>;oq

qcO"*<oO(Nfooq'^t^'-<q-Hcot^u3cooO'-i
CD 0> (N O IN m rt rt 35 Tt< c^' (N IN 'O (>; OS CO r>^ 00 _ _ _ _
to -^ O CO CD 'O »0 CO 'O lOCO cD>OiO»OiO*00»0 I0«0i0i0i0i0»0i0c0i0^i0t0^i0>0»c»0'0i0>0

coqqoot>;t-;C<iqcoq'nr-HC<5qqf-<qoooicoco
T)icD'H'rt<rl(t>^MiNi-i'0 05'*-^05cd"OT)io6iNT}<rH'
- - -L-bi — -

«oqqqqqqq>oqqinqqqqqq>o
^ T)i CO "*< CO Tji lO •^' ^" Tji CO M ^' "O *" lO CO <* *'

»cqqqioqqqqqqqq>oqqqioicqq
^ lO tH ^' •^' ^' T^' 't Tji •^' -^ iO -^' irf Tj< T(< TjJ l-J -^ Tf U5

q^qqioq'-;qqqcoq'-;oor>.'^t>.oOM<
OTti-^otoiocbtOiOiOco-^^'cDio-^-^'iooto

i.oqioi--.q-HC<irjic<5'^'0'^e<iNoot>-t^coo2t>.'*
^CD'OOcD»0»0'^CO>OCO»0^"»0"^'-^t}«CO'OtI*0

qqqqqqqqqqqqqqqqqqioqq
^^oodcD''dodod^^co>^cdcd^^^^'OcDT^^'•t^^lfai

qqooomTfoo'ooif^OJOO'. t>-'HTj<ioooco

CD oi 'l*
*' *' CO oi 'O lO 00 -*i CO t-^ CD CD Tji O 1-^ co'

oqcoq(N(Nqqoqoioq'Oqoqoqoqt~qTt<ooxt~
t>^t^oit^a5>ooo'cdo«o-^odo6t^'Ct^co^o6odoi

.-HrH''^_qcocO'Hiccoqqt~.ioqq^oOfco^t>.
ooJoioo5 0s05a5 05<33o6o6oio6o!oiaiooood

> 2

=3 PL,

O 6 J
bn ^ C

> >>°

O s-2=af^ c!

3-^-^Q

Mo

On .-liao

:=; 3 £"00
-5

"^ ^ 3.5 .S

5

^" ai - . -<;^

O-i^"

MJ3

O g

3^?

oO

c —

^

.O d d .;

3^;s o d

bC^^ 5f-3 <

Offi

I (i,r

o^l-a-^
—

^ n*. s- "^

o Sic.5

s-^^oi
>5'^ C s S 3

*" -s

03

CO ^rr

U«C5

o -co

5 = g J'g o

r-oJ'^

M-;

t? O c3j=
^oaao
'^'.2.»=C3'
-^ = s s
3 O 2 3

O'S
osO

i; C3
^-9
O S'^ 03.

— "^ a

""
o3 aj >• 03 -r:

.>-i <u "^

^^ 11 S-
•S & '^'^ .Sr2§
S OJ3 M M i 3a o,": S c s • 5 M'=^ Ji

-=«' >2
~

"S' ^ 03 bljt-

:-T 2-^
=0

S:S 3 ISP^S^-g 2 2 S^-gS^ § 2 2 gg3
cQooc>'aaKa«oOkjSPi'a2;<a^wta

COCOM-H.H—l.-llNC-)rt-!Hl.OCOlOC^"OC^rH-H C<l-H—l-H—l^rHrtC<)lN-H-HS^5^—I—lOlMrtC^C^



14

*C^(Ni--<T)iMC»C^C«3'<l;>0Tf<;qC0Q0O"5C>O-*CTiOM'--it~

loqo'opqqp'O'o qqqqqqqqqqqo'oq'cqt^.qqqqqoq'O

J3 S ® i qq-*c<iT)<oqiM_'*qq

O »C O »0 O CO LO »0 iC lO

c^_NC^.-Ht-;CO'^TjHC<jC<ioq«qqc<5iot>.coqojt-;OiNcoq
oo5o6a;0'H03coo:ddc<icDc<3t>^o6oit^o6'--<cJci50"*'H

o§
L-; o «o ic q o q q q lo

-^ to Tj< -"^ M ^' lO "^* ic -^

qqiooqioqqooqqqo'oqiooqoooooo

qqqqqqqoqqqqqqioqqqqqqqqqq
'.idd(Nda5cJ-*c3t^d'cdd'--ido6ddo6dddoc5
rtC^Cqcq(N--(--l>-ii-ir-.cs-H(Ncqi-<<Ni-i(NlNi-l(NIN(N'H(N

coT);t^qioqcot-oc—

;

t>^odo6iC'*ioo>cidd
aoNoO'-iqrt'qcoqTjtqiooocaiMqm^N'O'^'n^osO
cc d d c<i c: d d d d d -H ai oi 00 d '-H d CO ci CO •-< oJ 05 d ci^N(NN"i-i(N—iiN(Nr^'-i(Ni-i,-HN(N(N(NrtNrH>-i,-c>-i

oa>'-iooqooq"a;co'0'Xi;Docoo'0'-itD'-HtD"-iT)Ht~xo
do6do6oddo6do6d3>odo6ddodo6ddoddt^ddd

OU

• o r • •
•

. 0_j o
'^SdO ..S

. O 5^ CS . cc

•do -•;• a^M '^-c

iidd^j,- . . 6imh §ga

S[i,fcH«!5r5 o -r^.:; d 3 > nS^ c c C C.O do «"^

<Sg 3^3 g §o66ats|i:H2-|^Q
I
|Q

.•T3T3 O 0^73 C'Ti no • £! C=S3333« !* ? iZ

5i|

O C

o

^1^211 -111!
^ ^ M S O tf- t t" & fe Mi5 M>ri "gS

-^ C [-< Ih
f-,

•" rt 'T' !3 CD

—I M .-^ L- D — « .-H ci ri

'E & M >> >> ri s^,

3a)^(uca.5:n3 ----- -

>>>>?5

'* — :C'-ii-iM"'-tMT»<i-^—ic^ro'-<MN-!l<-^^N"-i



15

iscooo>oo'-H-HpTiiqiOLocoostct-.oqooc<5ro(»(»iOMt~ot^'HMOiO-*»-;t-;-^-Ht>.
O'Hooioo-^'Oco'coiiricNosoJr^ooJoiaJofflMO'^'rHON'-^oJoc^ooTiioi'HW

•H .



16

Og

S£w2 ^ lO »C »0 -^ »C lO t>-t>.t>.t>.t>.r-'^ot>.t-.ot>.b-t~t^t»t>.t>.r-.t>.

>o O O O lO o o
»0 '^ iO TIH -^ '^" -^

CO CO »0 lOmioujioopo'-Tppp'Ooomooo'O

rH C^ rf_ p ^ * 00

CO t^ O »0 CO lO »^

-t<oi.'^oqoq'-;t-.''fe<5c^-<cOT)<T)io()-H;D'-;c<50

o o o o o q o q q «-c q o q q o o o o o o c o
_ . , _ _ _ _ cm' CO -idci-^ddd'^d'^dddsdcio'^oci

qoo -^qcqq^t^oocMqqcoq'^'Ot-.c^^qociiN
CM CO -< -J O CM « -H d CM •-•" d IN O O d '-' '^' -^ ,—

' O -H
CM CM -H r-l CM CM —I —I-*-. rt-Hrt rt rt-lr-,rtrt-l-<rt^—I-.—.-.—Ir-I-H

^ so o

o

M ft

§ fi (_, ff3 •— :7^

03 cS . 4)
-J^

-g cS

22S g

3 S,

O q -H 00 rf C-1 « Tf CO L-: ^ rt -^ rH rt Lt t^ ^ O CO

d d CM d ^ d CM -< --< c-i -H cm' -< ^ CO d -H cm' -H d

C
^ M

O O O .OOO o .

c a a >5*^
a —

3

aj 0)

1^ <H <^ O O
a c aOo:OOO
c3 ca cS^^C

£ a - -

5^6='
SOOG .

B g'^'S o

S5'o"o'5§

? fcH tH c3 t

Q 2; fin PL, PM pin

O

u
t-l .

• - • . O O

=• o o'.S||OOOgWg

000 gS 2
'- i-^jS 3

^ ^ ^ << 5,^
rt oi c3^ S'2

12
go bO
V bC

« £3 ' '

^^W 03

S OtB

03 t-Ql-i

3 C «
tj) OJ 3 t.

.5 "- 1^

6« 03 03 bn

4J O O

U.00 o

03 c3 3

.S.5'5
'C 'E s-

3 3ir

^1

el's

US
o

ft g-^ f^ f^ ^

£ 4;0-3^0

a t; ">> ° >v ^
0.2 "^ K-^ a
03 03 a 5 03 —
«ja o o 3 «
PQOOOCQ

r^ORfx,-^^
>'>,-^



17

imOXlMMiOt^'-it^CO-HMiO-^-^t^MiOOOCOlM CO lO O ^ O 'O rt 00 CJ >

rq,_irtrHi-(iM(M(N(NNO)C^iM'-i'-it-((Nrte<3(NC<l MC^WCOMCOCOCOINCOCO

oo'OTjnot--o6aiodo>ododo3 00©iocoooo"0«oo
T}( .-H CSI O IM lO -H t^M O 'O

OS

ooooooooooooooooooooo
COOOOO<MC^<Nodo6oO'OiOOOOOOt^OOcOOO

ooooooooooo
coodoocoMooooooo

000liOTj<O0Jt^O(MO-*OOi0TOT)<t»'H'OO'*
i-i—(lOM'^c^tocDcooeooO'^oO'-icoi-iajO'H

Q
o
«

fin

<

"A

OS

ooooooooooooooooooooo ooooooooooo
iOO"t)tO>0»0>0»0»000

t^tO'-loatd^OrotOOOCOOINOl^COffilN'-lXcO tOt-.CvltDt^tOOSI^'t'-iOO
iOCOO»OiO»OiO^'^tCiOc0^cOCOt>»*OCC'tC»0»0 <S<'<4<-^TjHC0C0'^"^»-0iO-^

*-• i.« c

s h b) ° °

.°PHfe-SS

o o o

3Q1 tt) a'

<(^0^^>^

o Mac rt^
Q.2P cs <p <u5>

oh^' o o o »

i«m"a 2

I
C cWM

OJ OJ 03 .

-c-o ^
- « C C

O bC tfi 5 <1J

rt.S.SjS

s ^6

H o- 0^0

rt o o

•E-CJ3-C^
S « « O C3

i°a o

'^ K E E Sja
_^ C OJ 0) o m

a. ? rsw o
!->^ O O - a^

(K-'^tn'-^-'D.**

a o . .i/J o : .03 -03(2 a. •

" S £ '«-i"a -=5 g "3 o
«' a 5^:72 OTSog^jgaaa^ eS^!^

1e =3 §. Q a" S'S SP-l 25!^lll rfiJ— ^ C3 C3

M —
1 ? 5C°„ t^m ojcli cQ,s_— o'^'^ i — cQ"

efl'* ^i'2 5-^ !; o c3 c3 cri—t oi;^<:

fLiaQ<iQQG<*JCLiPH»^<<;paOP^W.y2eQa!PHa3

2 S S a S
c a g" " .-^ !»

cs gw a _;
efl J3 uu^ ta oj

g§|"£|||§f^a^

*^ 3£p-i '=^(2 ° ° °^

5-g-S-g- S«- £*-'S

(Mr-l(MCO-H--l-H—(rtf



18

o
O

c



19

Feeds Not Conforming to Guarantees.

(Shortages of less than one per cent in protein or fat or an excess of less than
one per cent fiber are not listed.)

Samples
Col-

lected.
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Feeds Not Conforming to Guarantees — Continued.

Samples
Col-

lected.
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Feeds Not Conforming to Guarantees — Concluded.

Samples
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Results of Inspection.

Unmixed By-Prodticts.

With few exceptions, the unmixed by-products confoi*med to guarantee
and were as represented. Five samples of cottonseed meal fell slightly below
guarantee. Two samples of Commander Standard Middlings, carrying the
brand of Commander Mill Co. of Minneapolis, showed an excess of fiber and
should be considered as fine ground bran. One sample of Glenceco Wheat
Feed showed a deficiency of 1.6 per cent in protein, due to incomplete sepa-
ration of the flour. Two samples of Preferred Mixed Feed, maiuifactured
by the Stanley Wood Grain Co., of Taunton, showed protein deficiencies,

as did a sample of Red Dog Flour from the Osakis Milling Co. One sample
of Yellow Hominy Feed from the Quaker Oats Co. showed a deficiency of

1.2 per cent in fat.

In order to check possible adulteration, a considerable number of products
not requiring registration are examined each year. Of twenty-five samples
of corn meal examined, one lot put out by E. A. Cowee Co., Fitchburg, had
a water content of 22.6 per cent and could be considered adulterated on
account of the excessive amount of water it contained. A normal corn meal
should carry a water content of about 12 per cent. Another lot. sold by the

Maritime Milling Co., had a fat content of 7.2 per cent and more nearly
resembled corn feed meal or yellow hominy in composition.

Of the seventy-one samples of ground oats examined, one lot contained
excessive hulls, as indicated by its fiber content of 15 per cent. This was
collected at the store of the Stanley Wood Grain Co. in Middleboro. Four
samples collected later showed a normal fiber content. One sample of ground
oats collected at the store of Mackenzie & Winslow in Fall River appeared
abnormal on account of its low fiber content. Subsequent investigation

proved this lot to have been made of barley mixed oats.

Prepared or Mixed Feeds (two or more ingredients).

Of this group, 12.5 per cent showed deficiencies fa shortage of more than
one per cent in protein or fat, or an excess of more than one per cent of fiber)

;

in 1925, deficiencies were found in 17.6 per cent of the products sampled.
Over one-half of these deficiencies can be attributed to the following manu-
facturers :

.J. Cushing Co., Fitchburg
John W. Eshelman & Sons. Lancaster, Pa.
Park & PoUard Co., Inc., Buffalo, N. Y.
Stanley Wood Grain Co., Taunton

Dairy Feeds. The use of ready mixed dairy feeds has greatly increased

during the last decade. In 1917, the Massachusetts inspectors collected

ninety-five samples of dairy and molasses feeds, representing twenty-two
brands. In 1926, two hundred and sixty-six samples, representing ninety-

four brands, were collected. The growing demand for ready mixed grain

rations in preference to those prepared on the farm can probably be attrib-

uted to several causes, of which the fact that large co-operative associations

are offering to their members ready rations, instead of the by-products of

which they are composed, is not the least, as it forces other interests in the

grain business to offer smiliar mixtures to their trade.

It is probably true that even with a wide variation in chemical composi-

tion and in the ingredients, both as to kind and proportions used, farm ani-

mals are as well fed as when dependence was placed more extensively on
home mixing. In the purchase of ready rations the feeder should be influ-

enced by the chemical composition and ingredients, together with the suita-

bilitj' of a particular ration as a supplement to his home grown forage and
grain.

The ingredients used to make up the various brands of dairy feeds reported

are as follows:
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Cottonseed meal
Linseed meal
Corn gluten meal
Corn gluten feed
Cocoanut oil meal
Soy bean meal
Peanut oil meal
Corn germ oil meal
Distillers grains

Low Grade
Oat feed
Clipped oat by-product
Grain screenings
Cocoa bean meal
Postnm residue

Hi^h Grade.
Brewers grains
Malt grains
Wheat bran
Wheat middlings
Corn meal
Corn feed meal
Ground oats
Ground barley
Hominy feed

Beet pulp
Molasses
Alfalfa meal
Buckwheat feed
Malt sprouts
Pea meal
Ground fish

Toasted wheat feed

Mineral
Salt
Calcium carbonate (limestone)
Bone meal
Bone charcoal
Charcoal

The law requires, with few exceptions, that feeding stuffs carry a guarantee
showing not only the chemical analysis, but also a list of ingredients of which
the feed is composed. With this information the purchaser should be able

to decide upon the value of the feed for his particular need. Mixtures con-
taining low grade and inferior ingredients should sell at a price commensurate
with their composition.

Horse and Stock Feeds. Feeds of this character usually contain oat
feed as a base, together with products of higher feeding value, in order to

render the oat feed more salable. The attempt to use a maximum amount
of oat feed tends to an overrun in fiber content. Of the one hundred and
four samples examined, thirteen showed a variation from guarantee, in most
instances an excess of fiber.

Molasses Feeds (less than 12 per cent protein). In this group are

found many feeds intended for horses, together with an occasional so-called

dairy feed. The horse feeds usually consist of corn, oats, alfalfa, and mo-
lasses, to which other ingredients are sometimes added.
The four dairy feeds listed in this group — International Sugared Dairy

Feed, Universal Ration, Blue Seal Special Dairy Feed, and Whittemore's
Dairy Ration — all contained low-grade products and were probably sold

in order to meet the demand for a cheap feed. With the exception of the
International brand, all failed to meet their protein guarantees.

Purina Steer Fatena, if used for the purpose indicated by its name, can
find very little demand in Massachusetts.

Poultry Feeds.

No great deficiencies were noted in the various kinds and brands of poultry
feeds collected, except in the case of one sample of Rauh's Meato, which ran
8.3 per cent below its protein guarantee. Narragansett Egg Mash ran con-
sistently, but not seriously, below its protein guarantee. It is evident that
the protein guarantee on this product should be revised.

In accordance with, standards adopted by the Association of Feed Control
Officials,* animal by-products containing more than 10 per cent phosphoric
acid are designated as meat and bone; those containing less than 10 per cent,

as meat. The products collected are, therefore, divided into these groups
irrespective of brand name. An attempt was made to determine by chemi-
cal methods the condition of the raw material from which the scrap was
rendered, but without satisfactory result.

While meat scrap is usually purchased for its protein content, in view of

recent investigations it is possible that a scrap containing some bone, and
consequently a higher percentage of calcium and phosphorus, is to be pre-
ferred to the pure meat product in poultry feeding, although the pure meat
products are usually made of cleaner materials and carry a higher protein
content.

Microscopic Examination of Feeding Stuffs.

Six hundred and sixty-eight of the prepared feeds collected were examined
under the microscope in order to determine if the ingredients contained
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therein corresponded to the guaranteed statement. Of these, only about 3
per cent showed a variation from guarantee, and in no ease was the food value
of the mixture seriously affected. The law, however, specifically requires

a correct statement of the components of a feedstuff as a part of the guaran-
tee, and the purchaser is entitled to it.

The following feeds were found which did not conform to guarantee:

Eugene B. Bowen

Butman Grain Co.

Cover's Poultry Supply
Store

E. A. Cowee Co.

E. A. Cowee Co.

J. W. Day & Co.

Delaware Mills

J. B. Garland & Son

W. K. Gilmore & Sons

D. H. Grandin Milling
Co.

D. H. Grandin Milling

Co.

Meech & Stoddard

Ontario Milling Co.

Park & Pollard Co.

H. C. Puffer Co.

Roeenbaum Bros.

St. .\lbans Grain Co.

St. Albans Grain Co.

BOwen's Dairy Feed

Climax Meat Mash

The Perfect Mash

Coweco Stock Feed

Coweco Dry Mash

Chmax Cream Mash

Delaware Chick Grains

Garland's Poultry Mash

Xeponset Provender
(corn and oats)

Grandin's 24 per cent Bal-
anced Ration

Grandin's Milk Maker

Red Wing Stock Feed

Oswego Egg Mash

Park & Pollard Stock Feed

Egg-Em-On Laying Mash

Advance Egg Mash

Paragon Dairy Feed

Brewers grains identified, not declared.

Cracked and whole wheat identified, not de-
clared.

Beet pulp and kaffir corn identified, not de-
clared.

Gluten feed identified, not declared.

Contained large amount of screenings. Butter-
milk present as mere trace if at all.

Large amount of oats identified, not declared.

Millet identified, not declared.

Calcium carbonate, salt and alfalfa declared,
but not identified.

Barley identified, not declared.

Beet pulp identified, not declared.

Gluten feed declared, not identified.

Wheat bran and screenings identified, not de-
clared.

Barley declared, not identified.

Gluten feed and brewers grains identified, not
declared.

Beet pulp declared, not identified.

Screenings not pulverized. A'lany whole weed
seeds.

Corn meal declared, not identified.

Wirthmore Buttermilk Mash Beet pulp identified, not declared.

Feed.
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Average Analyses and Retail Prices of Unmixed By-Products.
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Directory of Manufacturers who Registered Feeding Stuffs for Sale in the
State in 1926.

E. T. Allen Co., Box 9.51, Atlanta, Ga.
American Agricultural Chemical Co., 92 State St., Boston, Mass.
American Linseed Co., 297 Fourth Ave., New York, N. Y.
American Maize-Products Co., 41 East 42nd St., New York, N. Y.
American Milling Co., Peoria, 111.

A. P. Ames Co., 10 Walnut St., Peabody, Mass.
Arcady Farms Milling Co., Cnicago, 111.

Arcady Farms Milling Co., North Kansas City, Mo.
Archer-Daniels-Midland Co., Minneapolis, Minn.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Atkinson Milling Co., Minneapolis, Minn.
Atlan Manufacturing Co., 142 Logan Ave., Jersey City, N. J.

Aunt Jemima Mills Branch, Quaker Oats Co., St. Joseph, Mo.
Avondale Alfalfa Milling & Elevator Co., Pueblo, Colo.
Edward R. Bacon Grain Co., 205 Grain & Flour Exchange, Boston, Mass.
E. W. Bailey & Co., MontpeUer, Vt.
Bay State Milling Co., Winona, Minn.
Beach Soap Co., Lawrence, Mass.
Beacon Milling Co., Inc., Cayuga, N. Y.
Berkshire Coal & Grain Co., Inc., North Adams, Mass.
Bernet, Craft & Kauffman MilMng Co., Mt. Carmel, 111.

Black Rock Milhng Corp., Black Rock, N. Y. (Registered by Park &lPollard Co., Inc.)

Blatchford Calf Meal Co., Waukegan, 111.

Eugene B. Bowen, Cheshire, Mass.
A. H. Brown & Bros., Boston, Mass. (Registered by Mellin's Food Company of North America.)
Buckeye Cotton Oil Co., Cincinnati, Ohio.
Butchers Rendering Co., Fall River, Mass.
Butman Grain Co., Lynn, Mass.
Caledonia Mills, Inc., St. Johnsbiu-y, Vt.
Canadian Diamalt Co., Ltd., Guelph, Ontario, Canada.
Cereal Mills Co., Wausau, Wis.
Chapin & Co., 327 South Lasalle St., Chicago, 111.

S. J. Cherry & Sons, Ltd., Preston, Ontario, Canada.
Chnton Corn Syrup Refining Co., Clinton, Iowa.
Clyde Renco MilUng Co., Inc., Clyde, N. Y.
CoUis Products Co., Clinton, Iowa.
Commander Mill Co., MinneapoHs, Minn.
Commercial Solvents Corp., 17 East 42nd St., New York, N. Y.
G. E. Conkey Co., Cleveland, Ohio.
Owen Coogan & Sons, Pittsfield, Mass.
Copeland Flour Mills, Ltd., Midland, Ontario, Canada.
Corn Products Refining Co., 17 Battery PI., New York, N. Y.
J. B. Cover & Co., Lowell, Mass.
E. A. Cowee Co., Fitehburg, Mass.
Chas. M. Cox Co., Boston, Mass. (Registered for Lake of the Woods Milling Co., Ltd., Maple Leaf

Milling Co., Ltd., and Western Canada Flour Mills, Ltd.)

Crosby Milling Co., Brattleboro, Vt.

Sumner Crosby & Son, Inc., 69 Dorchester Ave., South Boston, Mass.
Howard A. Grossman Co., 3.5 Chapel St., Needham, Mass.
Cunningham Grain Co., Maiden, Mass.
J. Gushing Co., Fitehburg, Mass.
J. Gushing Co., Framingham, Mass.
J. Gushing Co., Lexington, Mass.
J. Gushing Co., Lowell, Mass.
J. Gushing Co., Middleboro, Mass.
Cutler Co., North Wilbraham, Mass.
S. P. Davis, Little Rock, Ark.
J. W. Day & Co., 184 Oxford St., Lynn, Mass.
Decatur Milling Co., Decatur, 111.

Delaware Mills, Inc., 88 Front St., Deposit, N. Y.
Denver Alfalfa Milhng & Products Co., Lamar, Colo.

Dewey Bros. Co., Blanchester, Ohio.
F. Diehl & Son, Inc., Wellesley, Mass.
P. A. Doherty, 19 Walnut St., Peabody, Mass.
Domestic MilUng Co., Kansas City, Mo.
F. W. Dorr & Co., Newton Center, Mass.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Duluth-Superior MilUng Co., 620 Board of Trade, Duluth, Minn.
Duluth Universal MilUng Co., .506 Board of Trade, Duluth, Minn.
J. L. Dunnell & Son, Bernardston, Mass.
Eagle Roller Mill Co., New Ulm, Minn.
East Bridgewater Farmers' Exchange, Inc., East Bridgewater, Mass.
Eastern Grain Co., Bridgewater, Mass.
Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.
Elevator MilUng Co., Springfield, 111.
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Elmore Milling Co., Oneonta, N. Y.
Thomas W. Emerson Co., 213-215 State St., Boston, Mass.
Empire Milling Co., Minneapolis, Minn.
John W. Eshelman & Sons, Lancaster, Pa.

Evans Milling Co., Indianapolis, Ind.

Everett, Aughenbaugh & Co., Minneapolis, Minn.
Fairchild Milling Co., 1635 Merwin St., Cleveland, Ohio.

Fairmont Creamery Co., Omaha, Neb.
Frank A. Fales & Co., 119 Railroad Ave., Norwood, Mass.
Fargo Mill Co., Fargo, N. D.
Federal Mill & Elevator Co., Inc., Lockport, N. Y.
Fleischmann Co., Chicago, 111.

William F. Fletcher, Southwick, Mass.
L. T. Frisbie Co., New Haven, Conn.
E. & A. M. Fullerton, Inc., Brockton, Mass.
Gait Flour Mills, Ltd., 67 Yonge St., Toronto, Ontario, Canada.
J. B. Garland & Son, Worcester, Mass.
James E. Gilmore, 19 Walnut St., Peabody, Mass.
W. K. Gilmore & Sons, Inc., Walpole, Mass.
Glen Mills Cereal Co., Newburyport, Mass.
James Goldie Co., Ltd., 67 Yonge St., Toronto, Ontario, Canada.
Grafton Roller Mill Co., Grafton, N. Dak.
D. H. Grandin Milling Co., Jamestown, N. Y.
Hales & Hunter Co., Cnicago, 111.

Halstead Milling & Elevator Co., Newton. Kans.
William Hamilton & Son, Inc., Caledonia, N. Y.
Hecker-H-0 Co., Inc., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 503 Seneca St., Bufifalo, N. Y.
Hecker-Jones-Jewell Milling Co., 40 Corlears St., New York, N. Y.
W. D. Higgins Co., Framingham, Mass.
Hinckley Rendering Co., Somerville, Mass.
Hirst & Begley Linseed Works, 2013 Mendel St., Chicago, 111.

D. E. Hodgkins' Sons, Manchester, Mass.
D. E. Hodgkins' Sons, Rockport, Mass.
Home Soap Co., 103 Webster St., Worcester, Mass.
E. C. & W. L. Hopkins, Greenfield, N. H.
Horvitz Grain Co., 405 Earl St., New Bedford, Mass.
J. C. Hubinger Bros. Co., Keokuk, Iowa.

Humphreys-Godwin Co., Memphis, Tenn.
Innis, Speiden & Co., Inc., 46 CUff St., New York, N. Y.
International Agricultural Corp., Columbus, Ga.
International Glue Co., East Boston, Mass.
International Milling Co., Minneapolis, Minn.
International Sugar Feed Co., Minneapohs, Minn.
Jaquith & Co., .305 Main St., Woburn, Mass.
Kansas Flour Mills Co., Kansas City, Mo.
Kasco Mills, Inc., Waverly, N. Y.
Kaw Flour Mills Corp., Kansas City, Mo.
Kellogg Co., Battle Creek, Mich.
Spencer Kellogg & Sons, Inc., Buffalo, N. Y.
Kelloggs & Miller, Amsterdam, N. Y.
H. H. King Flour Mills Co., Minneapolis, Minn.
King Midas Mill Co., Minneapolis, Minn.
Lake of the Woods Milling Co., Ltd., Montreal, Canada. (Registered by Chas. M. Cox. Co.)

Larabee Flour Mills Corp., Security Bldg., Kansas City, Mo.
Larrowe Milling Co., 8047 Hamilton Ave., Detroit, Mich.
I-awrenceburg Roller Mills Co., Lawrenceburg, Ind.

Louisville Milling Co., Inc., Louisville, Ky.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Rendering Co., North Billerica, Mass.
Mann Bros. Co., Buffalo, N. Y.
Mansfield Milling Co., P. O. Box 54, Mansfield, Mass.
Maple Leaf Milling Co., Toronto, Ontario, Canada. (Registered by Chas. M. Cox Co.)

Mapl-Flake Mills, Inc., Chicago, 111.

Marbleridge Grain Co., North Andover, Mass.
Marianna Sales Co., 512 Falls Bldg., Memphis, Tenn.
Maritime Milling Co., Inc., Buffalo, N. Y.
Geo. E. Marsh Co., 393 Chestnut St., Lynn, Mass.
Maurer Manufacturing Co., P. O. Box 36?, Newark, N. J.

Mayflower Grain Products Co., Waltham, Mass.
W. T. McLaughlin Co., 16 Raih-oad St., West Roxbury, Mass.
Meech & Stoddard, Inc., Middletown, Conn.
Mellin's Food Company of North America, 177 State St., Boston, Mass. (Registered for A. H. Brown

& Bros.

Memphis, Cottonseed Products Co., Memphis, Tenn.
J. E. Merrick & Co., Amherst, Mass.
Miner-Hillard MilUng Co., Wilkes-Barre, Pa.
Geo. Q. Moon & Co., Inc., Binghamton, N. Y.
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Jas. F. Morse & Co., Boston, Mass.

Mosley & Motley Milling Co., Rochester, N. Y.

Mt. Vernon Milling Co., Mt. Vernon, Ind.

Narragansett Milling Co., East Providence, R. 1.

National Milling Co., Toledo, Ohio.

R. N. Neal & Co., Inc., Memphis, Tenn.

New England By-Products Corp., Lawrence, Mass.

New England Dressed Meat & Wool Co., 174 Somerville Ave., Somerville, Mass.

New England Rendering Co., Boston, Mass.

Newsome Feed & Grain Co., Carson Station, Pittsburgn, Pa.

Niagara Falls MiUing Co., Niagara Falls, N. Y.

Northern Illinois Cereal Co., Lockport, 111.

Northwestern Consolidated Milling Co., Minneapolis, Minn.

Norton Tallow Co., Somerville, Mass.

Nowak Milling Corp., Hammond, Ind.

James H. Nye Co., Brockton, Mass.

Ogihne Flour Mills Co., I>td., Montreal, Canada.

Ontario Milling Co., Inc., Oswego, N. Y.

Park & Pollard Co., 131 State St., Boston, Mass.

Park & Pollard Co., Inc., Buffalo, N. Y. (Registered also for Black Rock Milling Corp.)

Patent Cereals Co., Geneva, N. Y.

Pawtucket Rendering Co., Pawtucket, R. I.

Penick & Ford, Ltd., Inc., Cedar Rapids, Iowa.

M. C. Peters Mill Co., Omaha, Neb.

Pillsbury Flour Mills Co., Minneapolis, Minn.
Portland Rendering Co., Portland, Me.
Postum Cereal Co., Inc., Battle Creek, Mich.

W. N. Potter & Sons, Inc., Greenfield, Mass.

Prairie State Milling Co., Chicago, 111.

Pratt Food Co., Philadelphia, Pa.

H. C. Puffer Co., Springfield, Mass.

Purina Mills (Registered by Ralston Purina Co.)

Quaker Oats Co., Chicago, 111.

Quisenberry Feed Manufacturing Co., 95 Kentucky St., Buffalo, N. Y.

Ralston Purina Co., St. Louis, Mo. (Registered for Purina Mills.)

E. Rauh & Sons Animal Feed Co., Union Stock Yards, Indianapolis, Ind.

John Reardon & Sons Co., Cambridge, Mass.

Red Wing Milling Co., Red Wing, Minn.

George H. Reed, South Acton, Mass.

iRobin Hood Mills, Ltd., Moose Jaw and Calgary, Canada.

Wm. M. Robinson, Dorchester, Mass.

Ropes Brothers, Salem and Danvers, Mass.

Rosenbaum Bros., Chicago, 111.

N. Roy & Son, South Attleboro, Mass.

Royal Mining Co., Great Falls, Mont.

Russell-Miller Milling Co., Minneapohs, Minn.

Russia Cement Co., Gloucester, Mass.

Ryde & Co., Chicago, 111.

Ryther & Warren, Belchertown, Mass.

St. Albans Grain Co., St. Albans, Vt.

St. Lawrence Flour Mills Co., Ltd., Montreal, Canada.

St. Paul MiUing Co., St. Paul, Minn.

Scholl Co., 23 Central Ave., Newark, N. J.

B. F. Schwartz & Co., Inc., 2 Broadway, New York, N. Y.

John Shea, 61 Railroad St., Lawrence, Mass.

Sheets Elevator Co., Cleveland, Ohio.

Sherwin-Williams Co., 601 Canal. Rd., Cleveland, Ohio.

Shredded Wheat Co., Niagara Falls, N. Y.

Allen V. Smith, Marcellus Falls, N. Y.

Southwestern MiUing Co., Inc., Kansas City, Mo.
H. C. Southworth, West Stoughton, Mass.

Sparks Milhng Co., Alton, lU.

Spratt's Patent (America) Ltd., 18 Congress St., Newark, N. J.

Springfield Rendering Co., Springfield, Mass.

A. E. Staley Manufacturing Co., Decatur, 111.

John T. Stanley Co., Inc., 642 West 30th St.. New York, N. Y.

Star «& Crescent MiUing Co., Minneapohs, Minn.

State Mill and Elevator, Grand Forks, N. D.

F. W. Stock & Sons, Hillsdale, Mich.

Stratton & Co., Concord, N. H.

J. A. Sturges & Co., Easthampton, Mass.

C. H. Symmes, Winchester, Mass.

Syracuse Milhng Co., P. O. Box 141, Syracuse, N. Y.

Thomas-Boyce Feed Co., Attica, N. Y.

Thornton & Chester MilUng Co., Buffalo, N. Y.

Tioga Mill & Elevator Co., Waverly, N. Y.

Ubiko MilUng Co., Cincinnati, Ohio.

United Chemical & Organic Products Co., 4200 S. Marshfield Ave., Chicago, 111.
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United Flour & Feed Co., Inc., Albany, N. Y.
George Urban Milling Co., 332 North Oak St., Buffalo, N. Y.
Van Vechten Milling Co., Inc., Rochester, N. Y.
Victor Flour MiUs, Inc.. Pittsford, N. Y.
C. P. Washburn Co., Middleboro, Mass.
Washburn Crosby Co., Minneapolis, Minn.
Wayland Grain Co., Inc., Wayland, Mass.
H. K. Webster Co., Lawrence, Mass.
West Bay City Sugar Co., Bay City, Mich.
Western Canada Flour Mills Co., Ltd., Winnipeg, Canada. (Registered by Chas. M. Cox Co.)
West-Nesbitt, Inc., Oneonta, N. Y.
Wetherbee Grain Co., Gardner, Mass.
John J. White Co., South Boston, Mass.
Arthur N. Whittemore & Co., Worcester, Mass.
Whittemore Co., 35 Harrison St., Roslindale, Mass.
Est. M. G. Williams, Taunton, Mass.
Wilson & Co., 4100 South Ashland Ave., Chicago, 111.

Stanley Wood Grain Co., Taunton, Mass.
Worcester Rendering Co., Auburn, Mass.
A. K. Zinn & Co., Battle Creek, Mich.

^
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MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COMMERCIAL FERTILIZERS

By H. D. Haskins, L. S. Walker and M. W. Goodwin

This publication is the fifty-third report of the fertilizer

inspection work in Massachusetts. A study of the figures ob-

tained shows that slightly less than half the brands analyzed

met their guarantees in every particular, — a percentage sig-

nificantly lower than last year. This is accounted for in part

by the fact that manufacturers allowed a smaller margin of

overruns in nitrogen, phosphoric acid and potash. The situa-

tion calls for closer chemical control of raw materials on the

part of manufacturers. A gratifying improvement over last

year is noted in the quality of the organic nitrogen used in fer-

tilizer mixtures. The tonnage figures show a slight decline in

the use of the ** New England Standard Nine " grades of mixed

fertilizer, as compared with last year.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST. MASS.

Publication- ok this Document approved by the Commission on Administration and Finance

3M ll-'26 Order 7186.



INSPECTION OF COMMERCIAL FERTILIZERS FOR
THE SEASON OF 1926.

BY H. D. HASKIXS, OFFICIAL CHEMIST, ASSISTED BY L. S. WALKER AND M. W. GOODWIN.^

MANUFACTURERS AND BRANDS.

Eighty-five manufacturers and their subsidiaries, importers and dealers have

registered in Massachusetts, for the season of 192G, 337 brands of mixed fertilizers

and 204 brands of unmixed fertilizing materials. Their general character is as

follows

:

Complete fertilizers ....
Ammoniated superphosphates
Superphosphate with potash
Pulverized manures ....
Ground bone, tankage and dry ground fish

Chemicals and organic nitrogen compounds
Wood ashes .....

329
7
1

11

66
125
2

541

In view of the fact flat registrations are due on or before Januar.y 1, it is a

common practice for many manufacturers to register brands for which no orders

have actually been taken, with the expectation that there will be a normal demand
for them later in the season. In a few instances brands were thus registered for

which there was no demand, and consequently no sales were made. In the majority

of instances, however, the failure to secure representative samples of registered

brands of mixed fertilizers has been due to limited tonnage sold in a small territory,

resulting in the use of the fertilizer by the consumer before the arrival of the

sampling agent. Many of the unmixed crude stock materials listed among the

brands not sampled were not sold in the unmixed condition, but were used in

special mixtures as.sembled in small lots on order of the consumer. It is a ruling

that such mixtures may be exempt from registration provided the chemicals and
crude stock materials used therein are registered, and the price cjuoted on the

several ingredients used rather than on the mixture. In such case the mixing

charge would be a service charge rather than absorbed in the selling price of the

final product.

The following brands were not sami)led

:

Brands of Fertilizer Registered but Not Sampled.

Manufacturer and Brand.



Brands of Fertilizer Registered but Not Sampled— Concluded.



COMPARATIVE COST OF FERTILIZER CHEMICALS AND CRUDE
STOCK PRODUCTS.

The wholesale quotations on fertilizer simples and crude stock products did

not show a fluctuation of wide range during the season ending March 1, 1926.

Nitrate of soda and the organic animal ammoniates showed the usual strengthening

market as the season advanced. Ammonium sulfate was more stationary, while

the price of organic vegetable ammoniates experienced a decided decline. Acid

phosphate and the various potash salts showed but little evidence of an advance.

As this goes to press, all of the ammoniates have shown a considerable decline,

averaging about 28 cents per unit of ammonia. Acid phosphate has declined about

50 cents per ton, while bone is down S2.75. Potash salts remain about the same.

If the wholesale market of crude stock fertilizer materials is a safe basis for a

prophecy, mixed fertilizers should cost somewhat less for 1927 than during the

past year.

Three commercial^ new ammoniates have appeared on the market: calcium

nitrate (15.5 per cent nitrogen) ; ammonium sulfate-nitrate (26 per cent nitrogen)

;

and sjTithetic urea (46 per cent nitrogen in organic water soluble form). The first

two mentioned are now quoted in the trade journals and compare favorably in

cost to nitrate of soda and ammonium sulfate. All three are imported products

and can be liad in quantity lots.

The following average quotations were compiled from data furnished by the

two journals, "Oil, Paint and Drug Reporter" and "Drug & Chemical Markets:"

Wholesale Quotations on Chemicals and Raw Materials.



Fertilizer Trade Values for 1926.

Form of Plant Food.



(a) Tonnage of Mixed Fertilizers.

Complete Fertilizers.

High-Analysis (14 Per Cent or Over of |



(b) Tonnage of Unmixed Fertilizing Materials.

Material.



8

A comparison of the above figures with those recorded for 1925 shows that a

smaller tonnage of the "New England Standard Nine" grades was used during

1926. Of the total tonnage of mixed fertilizers sold, about 52 per cent belonged

to the "New England Standard Nine" grades, as compared to 54 per cent in 1925.

An additional 27 per cent, however, was from grades varying but one per cent from

these in one or more elements of plant food.

About 11.5 per cent of the total tonnage of mixed fertilizers was from seven

grades not recommended in the "New England Standard Nine" or in grades

varying but one per cent in one or more elements of plant food from the "Standard

Nine" group. The 4-6-10 grade was by far the most popular of the seven grades,

with 1,761 tons and 15 brands, followed by 10-3-8 and 6-6-4 with a combined

tonnage, about equally divided, of 1,272, representing 8 brands.

Of the nine most popular brands sold, judging from tonnage, only four were

members of the "New England Standard Nine" group.

MIXED FERTILIZERS.

Summary of Deficiencies.

The following table gives a picture of each manufacturer's record during the

season. Based on the assumption that the fertilizer control service was successful

in securing representative samples of a sufficient tonnage to fairly represent each

firm, the table records the number of brands sampled and analyzed and the extent

to which each manufacturer was able to maintain his minimum guarantee and to

furnish goods not lacking in commercial value. Summaries are based on tests

for nitrogen, available phosphoric acid and potash.

Deficiency Statistics for Mixed Fertilizers.



Deficiency Statistics for Mixed Fertilizers— Concluded.
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Over 18 per cent of the total number of brands analyzed failed to meet their

guarantee of nitrogen and available phosphoric acid, and nearly 30 per cent were
low in potash. In 1925, only 14 per cent failed to pass in nitrogen, 5 per cent in

available phosphoric acid, and 17 per cent in potash. This comparison shows
an urgent need on the part of the manufacturer for a closer supervision over the
chemical control of the fertilizer simples and by-products used in the formulas,

as well as in some instances a more liberal margin of overruns in the guarantees.
Four more brands showed serious commercial shortages than for the previous

season. In some instances where several samples of a given brand have been
analyzed, individual analyses may show a commercial shortage of over $1 per
ton, but the average of all of the analyses may show no commercial shortage. Such
brands are not recorded in this group as commercially deficient, although the
sample found deficient is published with appropriate footnote in table listing the
commercially deficient brands.

Mixing EflSciency.

The following table gives the average margin of overruns over the minimum
guarantee as provided by each manufacturer having four or more brands registered

and sampled, on the assumption that the tonnage sold, guarantees made, and
results of sampling and chemical analyses give a fair representation of the com-
position of the tonnage of each grade counted.

Mixing Efficiency Table.
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Nitrogen in Mixed Fertilizers.

An average of all of the mixed complete fertilizers analyzed shows total nitrogen,

3.66 per cent; consisting of nitrogen in mineral forms, 2.25 per cent; and in organic

forms, 1.41 per cent. The totaliiitrogen had an activity of 79 per cent, and the

water insoluble nitrogen, an activity of 65 per cent, determined largely by the

alkaline permanganate method.

Average Proportion and Quality of the Different Forms of Nitrogen found
in Mixed Fertilizers.
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The brands of fertilizer showing a low activity of their water insoluble organic
nitrogen were just one-half the number noted during the previous season. The
manufacturers involved were four, as against seven in 1925.

Cost of High-Analysis vs. Low-Analysis Fertilizers.
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is likely, therefore, that all of the potash was derived from chloride of potash or

muriate.
Figures in parenthesis following the brand name, in tables headed "Mixtures

Substantially Complying with Guarantee," indicate the number of samples from
which tl;e composite sample finally analyzed was drawn.
The simplified method of presenting results of analyses of "Mixtures Sub-

stantially Complying with Guarantee" is followed in this bulletin. The detailed

results of analysis of any brand inspected will be gladly furnished to am^ one suffi-

ciently interested to apply for them.



14

o

9
P.

bo

o
CO

o
o

bo

I
CQ



15

oooo



16

OS •paa^nBJBnQ
oo
MOO

o

o
o
bo

g*>

,CJ

43
O

49

u
ili

4J

o

f-2

< z

«lll

•puno^

•psa^uBJBno

•pnnoj

0"3
06 C5

COOJIN



17



18

Mixtures Substantially Complying with Guarantee.

Name of Manufacturer and Brand.

American Agrricultural Chemical Co.
A A Potato Grower (1) > .

Acme Fertilizer (3) .

Agrico Fertilizer for Corn (2)
Agrico Fertilizer for Potatoes (1) .

Aroostook Potato Manure (3)
Bowker's All Round Fertilizer (12) ^

Bowker's Ammoniated Food for Flowers (3)
Bowker's Hill & Drill Phosphate (1) 3 .

Bowker's Lawn & Garden Dressing (6) -

Bowker's Market Garden Fertilizer (11) ^

Bowker's New England Top Dressing (1) '

Bowker's Potato & Vegetable Phosphate (10)
Bowker's Square Brand Corn & Grain (4)
Bowker's Sure Crop Fertilizer (6)

.

Bowker's Sure Crop Phosphate (1)

'

Bradley's Blood, Bone & Potash (10) ^ .

Bradley's Complete Manure for Potatoes &
Vegetables (14) 2

. . . .

Bradley's Complete Manure with 10% Potash
(10)2

Bradley's Corn Phosphate (13) .

Bradley's Eclipse Fertilizer (5) 2 .

Bradley's Northland Potato Grower (2)

'

Bradley's Potato Fertilizer (6)
Bradley's Potato Manure (9) 2

Bradley's Superior Tobacco Compound (1)
Bradley's XL Superphosphate of Lime (14) 2

Break's Lawn & Garden Dressing (1)
Complete General Fertilizer (5)
Complete Manure with 10% Potash (2)
Corn Favorite (6) .

Country Club Golf & Lawn Fertilizer Brand
A (1)

Country Club Golf & Lawn Fertilizer Brand
B (2)

E. Frank Coe's Celebrated Fertilizer (2)
E. Frank Coe's Columbian Corn & Potato

Fertilizer (1)

E. Frank Coe's Connecticut Wrapper Grower
(2)

E. Frank Coe's Gold Brand Excelsior Guano
(1)'

E. Frank Coe's Gold Brand Fertilizer (3)
E. Frank Coe's Potato & Truck Manure (2)
E. Frank Coe's Red Brand Fertilizer (1)
Farmers' Friend Fertilizer (1)
Farquhar's Lawn Fertilizer (1)
Farquhar's Vegetable and Potato Fertilizer (1)
General Crop Fertilizer (2) .

Grass & Lawn Top Dressing (17) 2

Hercules Top Dresser (2) .

Hi-Grade Tobacco Manure (1)
Matchless Fertilizer (5) . . .

Monarch Fertilizer (4) ...
National Aroostook Special Fertilizer (3)
National Complete Tobacco Fertilizer (2)
National Excelsior Potato Fertilizer (2)
National Market Garden Fertilizer (5) .

National Market Garden Fertilizer (1) '

National Pine Tree State Potato Fertilizer (3)
National Premier Potato Manure (2)
Peerless Potato Manure (2) .

Prolific 10% Potash Fertilizer (9)

Grade of
Fertilizer.

5-7-10
1-9-4

3-10-6
4-8-6
5-8-7
3-8-4
3-6-2
3-10-4
3-9-2
4-8-4
8-6-6
2-9-3
2-8-2
1-9-4
1-8-2
5-8-7

4-8-7

4-6-10
2-8-2
1-9-4
4-8-4
2-9-3
3-8-4
7-4-7

3-10-4
6-6-4
3-8-4

4-6-10
3-10-6

8-4-2

8-5-3
4-8-4

2-9-3

5-4-5

3-8-4
3-8-4
5-8-7
4-8-7
2-12^
6-6-4
4-8-7
2-9-3
6-6-4
7-6-5
7-4-7
2-8-2
4-8^
5-8-7
5-4-5

4-6-10
3-8-4
3-8^
4-8-4
4-8-7
4-8-7
2-8-10

Nitrogen.
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Mixtures Substantially Complying with Guarantee — Continued.
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Mixtures Substantially Complying with Guarantee — Continued.
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Mixtures Substantially Complying with Guarantee — Continued.

Name of Manufacturer and Brand.

Thomas Hersom & Co.
Hersom's Neverfail (2)

A. W. Higgrins, Inc.
OldDecrfipld Lawnshrub (1)
Old Deerfield 3-10-6 (1)
Old Deerfiold 4-8-4 (2)
Old Deerfield 5-8-7 (2)
Old Deerfield 6-8-7 (4)
Old Deerfield 6-10-10 (2) .

Old Deerfield 7-4-7 (1)
Old Deerfield 8-6-6 (2)
Old Deerfield 10-16-14 (2) .

International Agricultural Corp
Fertilis Tablets (3)
I. A. C. Berry & Fruit (2) .

I. A. C. Crop Grower (9) 2 .

I. A. C. Economy (2) .

I. A. C. General Favorite (8)
I. A. C. High Grade Manure (6)
I. A. C. Ideal (8) . . . "

I. A. C. Multiple Strength 8-12-20 (3)
I. A. C. Multiple Strength 8-16-8 (2)
I. A. C. Multiple Strength 10-16-14 (1)
I. A. C. New England Special (5)
I. A. C. Onion & Vegetable (3)
I. A. C. Phosphate & Potash (1) .

I. A. C. Special (3) .

I. A. C. Tobacco Grower (2)
I. A. C. Top Dresser & Starter (4)

Benry James & Son, Inc.
5-8-7 (1)

Xowell Fertilizer Co.
Lowell Animal Brand (11) 2

.

Lowell Bone Fertilizer (3)
Lowell Corn and Vegetable (8) 2

.

Lowell Market Garden Manure (4)
Lowell Potato Grower (8) ' .

Lowell Potato Phosphate (1)
Lowell Top Dressing (5) -

Lowell 3-10-4 (1)

Maine Farmers Exchange
F-E 2-8-2 (1)
F-E 3-8-4 (1)
F-E 3-12-3 (2)
F-E 4-6-10 (1)
F-E 4-8-4 (3)
F-E 5-8-7 (4) 2

F-E 5-10-5 (1)
F-E 8-6-6 (2)

Mapes Formula & Peruvian Guano Co.
Mapes Connecticut Valley Special (2)
Mapes Corn Manure (4)
Mapes General Tobacco Manure (2)
Mapes General Truck Manure (3)
Mapes General Use Manure (2)
Mapes Onion Manure (3)
Mapes Potato Manure (6) .

Mapes Special Trucker (1) .

Mapes Tobacco Ash Constituents (3)
Mapes Tobacco Manure Wrapper Brand (1)
Mapes Tobacco Starter Improved (3)

Grade of

Fertilizer.

4.86-10-5

6-5-5
3-10-6
4-8-4
5-8-7
6-8-7

6-10-10
7-4-7
8-6-6

10-16-14

10-12-10
3-10-4
5-8-7
1-9-4
3-8-4

4-8-10
4-8-4

8-12-20
8-16-8

10-16-14
2-12-4
3-8-6

0-12-5
4-6-10
5-6-7
7-6-5

5-8-7

3-8-4
2-8-2
4-8-4
5-8-7

4-6-10
4-8-7
7-6-5

3-10-4

2-8-2
3-8-4

3-12-3
4-6-10
4-8-4
5-8-7
5-10-5
8-6-6

6-4-7
3-8-3
5-4-5
5-6-5
3-6^
4-6^
4-7-5
5-8-7
1-4-15

.5-2-10.5
5-6-1

Nitrogen.
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Mixtures Substantially Complying with Guarantee — Continued.
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Mixtures Substantially Complying with Guarantee
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Mixtures Substantially Complying with Guarantee
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CHEMICALS AND RAW PRODUCTS.
Summary of Results of the Inspection of Fertilizer Simples and Raw

Products.
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Nitrate of Soda and Sulfate of Ammonia.

Brands Substantially Meeting their Guarantees.
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Nitrate of Potash-Soda and Ammonium Phosphate.
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Cottonseed Meal and Castor Pomace— Concluded.

Brands Showing a Commercial Shortage of %! or More per Ton.
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Phosphoric Acid Compounds.

Brands Substantially Meeting their Guarantees.

Manufacturer. Brand.
Number

of
Samples.

American Agricultural Chemical Co.

Apothecaries Hall Co.

Armour Fertilizer Works

Beach Soap Co. .

Berkshire Fertilizer Co.
E. D. Chittenden Co. .

Consolidated Rendering Co. .

Eastern States Farmers' Exchange

Thomas Hersom & Co.
A. W. Higgins, Inc.

International Agricultural Corp.

King Chemical Co.
Maine Farmers Exchange
Piedmont-Mt. Airy Guano Co.

F. S. Royster Guano Co.

M. L. Shoemaker & Co., Inc.
United States Guano Co.

C. P. Washburn Co. .

Wilcox Fertilizer Co. .

Wm. P. Young & Son .

16% Acid Phosphate
Liberty Acid Phosphate
Precipitated Bone
Big Crop 16% Acid Phos-

phate .

Big Crop 20% Superphos-
phate .

Beach's Acid Phosphate
Berkshire Acid Phosphate
Chittenden's 16% Acid

Phosphate
High Grade Acid Phosphate
Eastern States Acid Phos-

phate .

Acid Phosphate
Old Deerfield Acid Phos-

phate .

I. A. C. 16% Acid Phos
phate .

King Acid Phosphate
F. E. 16% Acid Phosphate
Harvest Brand 16% Acid
Phosphate

Royster's 16% Acid Phos-
phate .

Swift-Sure Acid Phosphate
Standard United States

Acid Phosphate
Acid Phosphate
Acid Phosphate
16% Acid Phosphate

Total
Phos-
phoric
Acid.

17.63
18.22
39.14

17.27

20.44
17.99
18.06

17.60
18.40

18.06
17.58

18.69

17.41
17.58
16.76

17.78

17.42
18.45

17.05
18.16
18.62
19.16

Available
Phosphoric Acid.

Found.

17.02
16.71
38.40

16.68

19.74
16.37
17.37

16.53
17.13

17.14
16.72

17.18

16.82
17.17
16.38

16.40

16.20
16.87

16.32
17.22
17.68
17.09

Guaran-
teed.

16.00
16.00
36.00

16.00

20.00
16.00
16.00

16.00
16.00

16.00
16.00

16.00

16.00
16.00
16.00

16.00

16.00
16.00

16.00
16.00
17.00
16.00

Brands Showing a Commercial Shortage of $1 or More per Ton.

Rogers & Hubbard Co. Acid Phosphate 16.15 15.16 16.00

1 Two analyses made.
2 Sampled at Haydenville. Commercial valuation, $18.59. Commercial shortage, $1.01 per ton.

Potash Compounds.
The foUowing table records the composition of those chemicals valued chiefly

for their potash.
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Muriate and High Grade Sulfate.

Brands Substantially Meeting their Guail^.ntees.
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Raw Products Supplying Nitrogen and Phosphoric Acid.

Dry Ground Fish.

Brands Substantially Meeting their Guarantees.
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Ground Bone and Tankage — Concluded.

Brands Substantially Meeting their Guarantees — Concluded.
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Pulverized Animal Manures.

Brands Substantially Meeting their Guarantees.
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DEFINITIONS AND INTERPRETATIONS REGARDING FERTILIZERS.

A committee appointed by the Association of Official Agricultural Chemists,

and known as the Committee on Definition of Terms and Interpretation of Results

on Fertilizers, have in their annual report to the Association formulated certain

definitions and interpretations that will have an important bearing on and be of

great assistance to the fertilizer control service of the countr}\ It is felt that

the fertilizer consuming public, as well as the fertilizer manufacturers, should be

familiar with these definitions and interpretations. The following definitions

and interpretations have been adopted as official by vote of the Association of

Official Agricultural Chemists.

Basic Phosphate Slag.

Basic phosphate slag is a by-product in the manufacture of steel from phos-

phatic iron ores. The product shall be finely ground and shall contain no admix-

ture of materials other than what results in the original process of manufacture.

It shall contain not less than twelve per cent (12%) of total phosphoric acid (P2O5),

not less tlian eighty per cent (80%) of which shall be soluble in two per cent (2%)
citric acid solution according to the Wagner method of analysis. Any other phos-

phate slag not conforming to this definition shall be designated low grade.

Interpretation of the Word " Lime " as Applied to Fertilizers.

The term lime shall not be used in the registration, labelling, or guaranteeing of

fertihzers or fertihzing materials, unless the lime is in a form to neutralize soil

acidity, such as the oxide, hydroxide, or carbonate, or equivalent magnesia com-
pounds.

Dried Pulverized or Shredded Manures.

Dried pulverized or shredded manures shall be only what the name indi-

cates, and not mixtures of manures and other materials.

Manure Salts.

Manure salts shall be understood to mean potash salts containing high per-

centases of chloride and from twenty per cent (20%) to thirty per cent (30%) of

potash (K2O). The term double manure salts should be discontinued.

Sulfate of Potash-Magnesia.

Sulfate of potash-magnesia is a potash salt containing not less than twenty-

five per cent (25%) of potash (K2O), nor less than twenty-five per cent (25%)
of sulfate of magnesia, and not more than two and five-tenths per cent (2.5%) of

chlorine.

Fertilizer Formula.

The term fertilizer formula shall be interpreted as expressing the quantity and

grade of the crude stock materials used in making a fertihzer mixture. For

example: 800 pounds of 16 per cent acid phosphate, 800 pounds of 9-20 tankage,

and 400 pounds of sulfate of potash-magnesia.

Analysis.

The word analysis, as applied to fertilizers, shall designate the percentage

composition of the product expressed in terms of nitrogen or ammonia, phosphoric

acid, and potash in their various forms.
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Brand and Brand Name.

A brand is a term, design, or trade mark used in connection with one or several

grades of fertilizers.

A brand name is a specific designation applied to an individual fertilizer.

Unit.

A unit of plant food is twenty (20) pounds, or one per cent (1%) of a ton.

Leached Wood Ashes.

Leached wood ashes are defined as ashes resulting from burning unleached
wood, but as having had part of their plant food removed by artificial means or
by exposure to rains, snows, or other solvent.

Ashes from Leached Wood.

Ashes from leached wood are defined as unleached ashes resulting from
burning wood that has been exposed to or digested in water or other liquid solvents,

as in the extraction of dyes, so that a part of the plant food has been dissolved
and removed.

Dissolved Bone.

Dissolved bone is defined as a ground bone or bone meal that has been treated
with sulfuric acid.

Form of Nitrogen in Cyanamide.

The nitrogen in calcium cyanamide shall be considered as being of organic
nature.



36

VEGETATION POT EXPERIMENT TO DETERMINE NITROGEN
AVAILABILITY.

There are from time to time new processed organic ammoniates coming into the

fertilizer market which naturally gravitate into the complete mixed fertilizers.

As most of these products were originally low-grade organic materials unfit for

use in high-grade mixed fertihzers until properly processed, it seems desirable

that vegetation tests should be made in order to show the comparative nitrogen

availabiUty of the finished products. Tests were made during the past season

on two products examined in 1925, Rehmsdorf Tankage and Pulverized Poultry

Manure, the experiment being extended to include four other materials, namely,

Ammoniate A, Ammoniate B, HjTiite Tankage, and a mixture of Horn and Hoof
Meal.

Description of the Products.

The Rehmsdorf Tankage and Pulverized Poultry Manure were described in

Control Bulletin 33, 1925, page 13.

Ammoniate A and Ammoniate B are manufactured by the Fertilizer By-Products

Co., Norfolk, Va. These materials are said to be specially processed leather prod-

ucts without the use of acid and without carbonization. Ammoniate B is the

very fine product separated by air blasts and collected in dust chambers.

Hynite Tankage is made by the United FertiUzer Co., Milwaukee, Wis. It

is said to be a nitrogenous tanJcage made from hide clippings, wool, fur, glue hair,

hoofs and unground tankage, by a special digestion process, the product being

finally dried and ground.

Horn and Hoof Meal is a product resulting from processing horns and hoofs,

and finely ground. Formerly, hoof meal was quoted unmixed with horn; more
recently the horn and hoof meal is quoted as a mixture of the two products, as

they are similar in composition and in their nitrogen activity.

Plan of Experiment.

The vegetation experiment conducted on these products was similar to the

general methods described on page 11, Control Bulletin 25, varied in detail to

suit the needs of this investigation. The soil used was from the same source and
had the same admixture of sand as was there described. It was planned to use

Japanese millet as the crop to be grown. The seed proved to be Japanese barn-

yard millet, and produced plants not so well suited for the experiment as the

regular Japanese millet. The appearance of the young plants did not permit of

the discovery of the mistake until the formation of the heads, when it was too late

to plant new seed. The tabulated results include both yields of dry matter and
nitrogen recovered in the above-ground parts of the plant.
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Conclusions Drawn from the Experiment.

1. Pulverized Poultry Manure.
(o) The activity of the total nitrogen was almost equal to that of the dried

blood by both the alkaline and neutral permanganate methods, ^^^lere the smaller

amount of nitrogen was used, the yield of dry matter was almost equal to that of

dried blood. Where double the amount of nitrogen was used, the j'^ield of dry
matter was not as favorable, showing an availabihtj^ of about 68 per cent, as

compared \vith. dried blood at 80.

(6) On the basis of nitrogen recovered, it showed an availability of 82.60 per

cent with the smaller, and about 60 per cent with the larger nitrogen apphcation,

as compared with dried blood at 80.

(c) In the studies with the water insoluble nitrogen (the washed product),

the alkaline method classed the insoluble nitrogen as inferior (below 50), while

the neutral method passed it as satisfactory (above 80). The actual availability

of the water insoluble nitrogen on the basis of yield of dry matter was about 38
per cent, and on the basis of nitrogen recovered, about 45 per cent, as compared
with dried blood at 80.

(d) The experiment confirms our findings of the previous year with reference

to the low availability of the water insoluble nitrogen, which amounts to about
39 per cent of the total nitrogen carried by the product. In this instance the

nitrogen availabilities closely paralleled the nitrogen activity' secured on the water
insoluble nitrogen by the alkaline method.

2. Rehmsdorf Tankage.

(o) The acti\'ity of the total nitrogen by the alkaline and neutral methods
compared favorably with that for dried blood. The actual availability of the

total nitrogen by the vegetation test on the basis of dry matter yields was about
67 per cent where the smaller amount was used, and about 56 per cent where the

larger quantity was used, as compared with dried blood at 80.

(b) On the basis of nitrogen recovered, it showed an availability of aJDOut 79

per cent with the smaller, and about 53 per cent with the larger nitrogen apphca-
tion, as compared with dried blood at 80.

(c) Although both laboratory methods passed the quality of the water insoluble

nitrogen as satisfactory, the actual availability of this part of the nitrogen on the

basis of both the dry matter jaeld and nitrogen recovered was about 41 per cent,

as compared wath dried blood at 80. This confirms the results secured in 1925 as

to the availability of the water insoluble nitrogen which the product carries.

3. Ammoniate A and Ammoniate B.

(a) The activity of the total nitrogen on both products by the alkaline method
classed them as inferior. The activity by the neutral method was above 85 per

cent, as compared with dried blood at 98. The availability of the total nitrogen by
the vegetation test on the basis of dry matter yields was about 28 and 32 per cent,

respectively, for Ammoniate A and Ammoniate B with the smaller, and about 24
and 25 per cent with the larger nitrogen application, as compared with dried

blood at 80.

(6) On the basis of nitrogen recovered, about the same availabilities were noted,

namely, 29 and 37 per cent with the smaller, and 19 and 20 per cent with the

larger application.

(c) The two products carried but a fraction of one per cent of water soluble

nitrogen, which accounts for the close agreement of results secured with the water

insoluble nitrogen as compared with those results secured with the total nitrogen.

(d) All of the vegetation tests classed the nitrogen carried by the two products

as inferior, with Ammoniate B somewhat the better grade.
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4. Hynite Tankage.

(a) Both of the laboratory methods graded the nitrogen in this product as of

passing quahty. The total nitrogen availability by the vegetation test, on the
basis both of yield of dry matter and of recovery of nitrogen, where the smaller
amount was used, averaged as good as for dried blood. Where the larger amount
was used, on the basis of dry matter yield, it gave an availability of about 45 per
cent; on the basis of nitrogen recovered, it showed an availability of about 39
per cent.

(6) On the water insoluble nitrogen the laboratory methods gave satisfactory

nitrogen activities. The vegetation test showed low availabilities, about 35 per
cent being recorded on basis of both dry matter yield and nitrogen recovered, as
compared with blood at 80.

(c) The conflicting results secured on total nitrogen availabihty by the smaller
and larger nitrogen applications still leave the question undecided. The uniform
low results secured on the water insoluble nitrogen class it as being of inferior

quality.

6. Horn and Hoof Meal.

Both laboratory methods and vegetation tests class the nitrogen in this product
as of good quality, although the water insoluble nitrogen was of somewhat lower
grade than that found in dried blood.

It is hoped that further availability data may be secured on these products in

1927.
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DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILIZERS
FOR SALE IN THE STATE IN 1926.

The American Agricultural Chemical Co., 92 State St., Boston, Mass.
American Chemical Specialties Co., Springfield, N. J.
American Cyanamid Co., 511 Fifth Ave., New York, N. Y.
American Soda Products Co., 322 Chestnut St., Moorestown, N. J.
Apothecaries Hall Co., 14-24 Benedict St., Waterbury, Conn.
Armour Fertilizer Works, 50 Broad St., New York, N. Y.
The Baker Castor Oil Co., 120 Broadway, New York, N. Y.
The Barrett Co., 40 Rector St., New York, N. Y.
Barrie Laboratories, Inc., 110 High St., Boston, Mass.
Beach Soap Co., Lawrence, Mass.
The Berkshire Fertilizer Co., Bridgeport, Conn.
Bon Arbor Chemical Co., 390-2 Straight St., Paterson, N. J.
Joseph Breck & Sons Corp., 85 State St., Boston, Mass.
F. W. Erode Corp., 119 Madison Ave., Memphis, Tenn.
Butchers Rendering Co., Fall River, Mass.
The E. D. Chittenden Co., 1115 Main St., Bridgeport, Conn.
Clay & Son, Temple Mill Lane, Stratford, London, England.
Conestoga By-Products Co., Lancaster, Pa., successors to F. & I. Tobacco Products Co.
Consolidated Rendering Co., 40 N. Market St., Boston, Mass.
The Davey Tree Expert Co., Kent, Ohio.
Jacob Dold Packing Co., Buffalo, N. Y.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Earp-Thomas Cultures Corp., Long Island City, N. Y.
Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.
Thomas W. Emerson Co., 213-215 State St., Boston, Mass.
Essex County Cooperative Farming Assn., Topsfield, Mass.
Essex Fertilizer Co., 39 N. Market St., Boston, Mass.
The Excell Laboratories, 4535 Ravenswood Ave., Chicago, 111.

R. & J. Farquhar Co., 6 and 9 S. Market St., Boston, Mass.
The L. T. Frisbie Co., New Haven, Conn.
Thomas Hersom & Co., 11 Commercial St., New Bedford, Mass.
A. W. Higgins, Inc., South Deerfield, Mass.
Humphreys-Godwin Co., Memphis, Tenn.
International Agricultural Corp., 126 State St., Boston, Mass.
Henry James & Son, Inc., Somerville, Mass.
John Joynt Co., Lucknow, Ontario, Can.
King Chemical Co., Bound Brook, N. J.
Kuttroff, Pickhardt & Co., Inc., 128 Duane St., New York, N. Y.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Fertilizer Co., 40 N. Market St., Boston, Mass.
Mame Farmers Exchange, 801 Chapman Bldg., Portland, Me.
The Mapes Formula & Peruvian Guano Co., 270 Madison Ave., New^York, N. Y.
A. G. Markham & Co., 20 Stockbridge St., Springfield, Mass.
The Geo. E. Marsh Co., 393 Chestnut St., East Lynn, Mass.
The McCallum Co., 1.33 7th St., Pittsburgh, Pa.
Daniel J. McCarthy, 24 Anderson St., Marblehead, Mass.
Merrmiac Chemical Co., 148 State St., Boston, Mass.
Middlesex County Farm Bureau, 740 Main St., Waltham, Mass.
Mitchell Fertilizer Co., 26 S. Water St., Pro\'idence, R. I.
Natural Guano Co., Aurora, 111.

New England Dressed Meat & Wool Co., 41 N. Market St., Boston, Mass.
New England Fertilizer Co., 40A N. Market St., Boston, Ma.ss.
New England Rendering Co., Brighton, Mass.
Olds & Whipple, Inc., 168 State St., Hartford, Conn.
Oyama Products Co., Fostertown Rd., Newburgh, N. Y.
Pacific Manure & Fertilizer Co., 429 Davis St., San Francisco, Cal.
Carroll S. Page, Inc., Hyde Park, Vt.
Parmenter & Polsey Fertilizer Co., 41 N. Market St., Boston, Mass.
Pawtucket Rendering Co., Rear 654 Mineral Spring Ave., Pawtucket, R. I.
Piedmont-Mt. Airy Guano Co., Baltimore, Md.
Plant Marvel Laboratories, 112 S. Washington St., Peoria, 111.

Premier Poultry Manure Co., 431 S. Dearborn St., Chicago, 111.

The Pulverized Manure Co., 828 Exchange Ave., Union Stock Yards, Chicago, 111.
The Rogers & Hubbard Co., Portland, Conn.
Ross Brothers Co., Worcester, Mass.
N. Roy & Son Estate, S. Attleboro, Mass.
F. S. Royster Guano Co., Baltimore, Md.
C. & R. Sales Co., Box 835, Worcester, Mass.
M. L. Shoemaker & Co., Inc., 3600 N. Delaware Ave., Philadelphia,-Pa.
Springfield Rendering Co., Springfield, Mass.
The Stadler Products Co., 90S Denison Ave., Cleveland, Ohio.
Henry J. Taiibert, 18 Brooks St., Brighton, Mass.
Terride Specialty Co., 104 Fifth Ave., New York, N. Y.
William Thomson & Sons Ltd., Tweed Vineyards, Clovenfords, Scotland.
Triton Oil & Fertilizer Co., 101 Beekman St., New York, N. Y.
United States Guano Co., Baltimore, Md.
Victory Fertilizer Co., 54 North St., Boston, Mass.
Virginia-Carolina Chemical Co. (of Delaware), 120 Broadway, New York, N. Y.
C. P. Washburn Co., Middleboro, Mass.
Wessel, Duval & Co., 25 Broad St., New York, N. Y.
The Wilcox Fertilizer Co., 56 W. Main St., Mystic, Conn.
E. L. Winn, Inc., 355 Jersey Ave., Elizabeth, N. J.
J. M. Woodard, Greenfield, Mass.
Worcester Rendering Co., Auburn, Mass.
Wm. P. Young & Son, 22 & 24 High St., Pottstown, Pa.
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The crop-growing possibilities of a soil depend in no small

degree upon the presence in the soil of an abundant supply of

active lime. Most Massachusetts soils are low in lime, so low

that the use of lime has become an established part of good

farm practice. The information contained in this bulletin, on

the composition and cost of commercial limes, is therefore of

great importance to Massachusetts farmers.
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INSPECTION OF AGRICULTURAL LIME PRODUCTS
FOR THE SEASON OF 1926

BY H. D. HASKINS, OFFICIAL CHEMIST, ASSISTED BY L. S. WALKER
AND M. W. GOODWIN

MANUFACTURERS AND BRANDS
For 1926, 23 firms or individuals registered 26 different brands of agricultural

lime and two brands of land plaster or gypsum. The general nature of the prod-
ucts registered is as follows:

Hydrated or slaked lime 14
Lime ashes 1

Precipitated Hme 1

Ground limestone 9
Ground shell Ume 1

26

Gypsum or land plaster 2

With the following exceptions, all of the registered products have been sampled
and analyzed.

Products Not Sampled

Edward Bryant Co., Boston, Mass., Tolman Land Lime.
New England Lime Co., Pittsfield, Mass., Connecticut Agricultural Lime.
Vermarco Lime Co., West Rutland, Vt., Vermarco Agricultural Lime.

HYDRATED OR SLAKED, PRECIPITATED AND AIR-SLAKED LIMES
AND LIME ASHES

Reference to Table I shows that the guarantees on these products have been
well maintained in all cases, and in many instances the calcium and magnesium
oxides found have very much exceeded the minimum guarantee. This is no
doubt due to the fact that many of the products vary in composition on account
of the chemical absorption of carbonic acid from the air. This increases the weight
of the package but lowers the percentage of calcium and magnesium present.

For this reason the guarantees of these two elements are usually placed sufficiently

low to take care of any resulting variations.

It is believed that greater care is used in the preparation of Ume products used
as soil amendments than was apparent a few years ago. None of the hydrated
or slaked limes analyzed during the season showed an excess of moisture, and
many of them showed that in the hydrating process the addition of water had been
cut down to produce as concentrated a product as possible and yet one that would
not burn or produce unpleasant effect on application.

GROUND LIMESTONE AND GROUND SHELL LIME
With one exception, the combined oxides of calcium and magnesium in the

ground limestones fully equal the minimum guarantee, although in one instance

the magnesium is found slightly deficient and in another case a deficiency in cal-

cium is noted. Since in both cases the other ingredient is found in excess, the

neutralizing power of the product is not impaired.
The Monarque brand of ground limestone, put out by Clifford L. Miller of West

Stockbridge, was found deficient in calcium oxide 7.97 per cent and showed an
overrun in magnesium oxide of only 1.85 per cent, thereby showing an actual



deficiency of 6.12 per cent. There was an unusually large amount of insoluble
silica present (15.87 per cent), indicating that the original limestone was low
grade. The ground oyster shell lime put out by the Producers Sales Co. of South
Norwalk, Ct., showed a deficiency of 2.60 per cent of calcium oxide. An overrun
of only .52 per cent of magnesium oxide left an actual deficiency of over 2 per cent.
This product also showed a very high content of sand (17.60 per cent), which
accounts for the low lime content noted.
The following chart shows the degree of fineness of the ground limestone and

ground shell lime put out by the various companies. The coarse is that portion
which is caught by a sieve having 40 meshes to the inch; ihQJine, that which passes
a 40-mesh, but is caught by an 80-mesh sieve; and the very fine, that which passes
an 80-mesla sieve.

Chart Showing Relative Fineness or
Ground Limestone from Various Sources

Coarse



THE PURCHASE OF AGRICULTURAL LIME
The principal factors which enter into the purchase of lime for agricultural

purposes are: composition, i.e., the effective oxides per ton of product; ton
cost f. o. b. plant; freight charge to destination and cartage cost from railroad

station to farm. An example in estimating the most economical purchase from
two given products may not be out of place.

Two Ume products of different character were selected, both sold by Brewer
& Co. of Worcester, with the plant located at Winooski, Vt. The farm was
assumed to be two and one-half miles from the railroad station at Amherst. The
price per ton of the two products was obtained from the company; the freight

charge from the local freight agent; the pounds of effective oxides per ton of

product were taken from Tables I and II; and the cost of cartage was assumed
to be 50 cents per ton for the first mile and 30 cents per ton for each additional

mile.

Producto
Agricultural

Lime.

Ground
Limestone.

Cash cost per ton at plant ......
Freight charge ........
Cartage cost (2| miles) .......

lotal cost per ton at the farm . . . . .

Pounds of effective oxides per ton .....
Cost of 100 pounds of effective oxides delivered at the farm .

S.5 . 25
4.80
.95

$11.00

1,351

81.4 cents

$4.25
4.80
.95

$10.00

1,079

92 . 6 cents

These calculations show that the hydrated product is the more economical to

buy, as 100 pounds of effective oxides cost 11.2 cents less when purchased in this

form.
Prospective lime buyers are urged to secure quotations from several sources,

selecting those products where the locahty of the plant promises the most favor-

able freight rates. Freight rates from any shipping point will be furnished by the
local freight agent.

EXPLANATION OF TABLES OF ANALYSES
In Table I, the column headed "Proportion of total oxides as carbonates"

shows not only the extent to which the lime and magnesium have absorbed car-

bonic acid from the air in the effort to revert back to the original form when taken
from the quarry, but may also show the presence of imperfectly burned lime, known
as core, which is sometimes ground and made a part of the so-called agricultural

lime. Lime or magnesium not in the form of carbonate is present either in the
form of burned (caustic) lime or as hydrate (water-slaked lime).

The column headed "Pounds of effective oxides in one ton" gives the calculated

amount of lime and magnesium contained in one ton of the product, the assump-
tion being that all of the lime and magnesium from this source will become avail-

able during a period of five years.

The calculations found in the column headed "Cost of 100 pounds of effective

oxides in car lots f. o. b. plant" are based on prices furnished by the producers.

In Table II, the data contained in the column headed "Pounds of effective

oxides in one ton" are calculated as in Table I, except that the degree of fineness

to which the limestone has been ground is taken into consideration as follows:

it is assumed that the lime and magnesium contained in that portion of the prod-

uct which will pass through a 20-mesh sieve will become available within a five-

year period, and what are contained in that portion which fails to pass through
the 20-mesh sieve will be only 50 per cent effective during the same period. In

both tables the figures in parenthesis following the brand name show the number
of samples collected and inspected.



Table I. — Hydrated or Slaked, Precipitated and Air-Slaked Limes and
Lime Ashes
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Table II. — Ground Raw Limestone and Ground Shell Lime

Name op Manufacturer
AND Brand.

Brewer & Co., Inc., Worcester,
Mass.

Champlain Valley Pulverized
Limestone (1)

Connecticut Agstone Co., Dan-
bury, Ct.

Phoenix Brand Agstone (1)

Grangers Manufacturing Co.,
West Stockbridge, Mass.

Agricultural Limestone (6)

Hoosac Marble Co., North
Adams, Mass.

Marble Flour (1) .

Clifford L. Miller, West Stock-
bridge, Mass.

Monarque Brand Agricultural
Limestone (1) . . .

New England Lime Co., Adams,
Mass.

Ground Limestone (1)

Pownal Lime Co., Pownal, Vt.
Pownal Agricultural Limestone

(11)

Producers Sales Co., South Nor-
walk, Ct.

Sealshipt Ground Oyster Shell
Lime (1) ....

Donald XT. Smith, Ashley Falls,
Mass.

Ashley White Agricultural Lime-
stone (1) . . . .

Summit Limestone Products
Co., Pittsfleld, Mass.

Summit Brand Agricultural Lime-
stone (1)

Calcium
Oxide (CaO).

Found.

50.42

42.85

42.01

53.38

28.90

52.16

48.60

42.40

31.78

51.07

Guar-
anteed.

48.00

45.00

35.00

52.00

36.87

44.83

47.00

45.00

30.00

50.00

Magnesium
Oxide (MgO).

Found.

4.69

6.23

7.95

1.75

1.80

5.24

1.27

20.40

1.30

Guar-
anteed,

5.00

3.00

5.00

13.72

3.00

.75

5.00

1.00

Carbonates
OF Lime .ind
Magnesia.

Found.

99.78

89.50

91.60

98.92

84.13

96.84

97.69

78.32

99.37

93.85

Guar-
anteed.

93.00

90.00

90.00

96.00

94.48

80.00

94.00

82.00

95.00

85.00

1,079

981

996

1,103

885

1,079

1,075

873

1,044

1,047

5 S

. o.

O X o! S

$0.39

.41

.40

.39

.44

.42

.51

.57

.46

.38

Table III. — Gypsum or Land Plaster. ^
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DIARRHOEA
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By HENRY VAN ROEKEL

In this bulletin a brief report is presented on the control of bacillary

white diarrhoea of poultry for the 1926-1927 testing season. A total of

127,327 birds was tested in this season as compared with 67,919 for the pre-

vious season, 1925-1926. This large increase shows that more poultrymen

are coming to realize the value of this test in the control and eradication

cf bacillary white diarrhoea. Of the 249 flocks tested, 114 were found free

from infection. Of the 127,327 birds tested, 4.03 per cent were infected.

Requests for Inillelins should he addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST, MASS.





CONTROL OF BACILLARY WHITE DIARRHOEA

1926-1927

By Henry Van Roekel

During tlie testing season ending Marcii 1, 1927, tiie Massaciuisetts Agricul-

tural Experiment Station, tlirougii its Department of Veterinary Science and
Animal Patliology, was able for tiie first time to test nearly all flocks before

the breeding season. This was made possible by an increase in funds and in

personnel, and by the fine cooperation of poultrymen m returning promptly

the application cards submitted. The Massachusetts Association of Certified

Poultry Breeders has done, in addition, very good work in helping to control

and eradicate the disease. As a result, during the present season, more dis-

ease-free breeding flocks were available for the benefit of those purchasing

hatching eggs and day-old chicks than has heretofore been the case.

Nature of the Infection

Bacillary wiiite diarrhoea is an infectious disease which is very common
among poultry in this country. The disease is caused by a micro-organism

known as Salmonella puUoro. In the infected adult hen it may localize in the

ovary and be transmitted tiirougii the egg yolk to the chick. The disease does

its greatest damage among young chicks. Infected chicks which survive the

disease may in turn become carriers, tiie organism localizing in some part of

the body with an atRnity for the ovaries. Carriers of the organism may be de-

tected l)y the macroscopic agglutination test of the blood. All birds reacting

to the test should be culled out of the flock and disposed of immediately.

The premises should be thoroughly cleaned and disinfected after the reactors

have been removed.

Service Rendered Under the Poultry Disease Elimination Law
for the Season Ending July 31, 1927

During the 1926-1927 testing season, 127,327 birds were tested by the macro-

scopic ajiglutination test for bacillary white diarrhoea. Tables I and II

show the progress that has Ijeen made in eliminating tiie disease in this State.

This season 249 flocks were tested as compared with 2U1 last year. Of this

number 105 flocks were tested for the first time as compared with 98 tested

for the first time last year. This shows that a large numl)er of new flocks

have been tested during the last two years. The number of birds representing

the 105 new flocks, however, is much less in proportion than the number rep-

resenting the previously tested flocks, as the table below shows. The flocks

tested for the first time show a smaller percentage of infection. Some of these

flocks represent poultrymen who have just started in the business and have

obtained stock from clean flocks. The higher percentage of infection in the

previously tested flocks can be accounted for by the fact that some flocks are

not tested consecutively each year, thus giving the infection an opportunity

to increase. The majority of the new flocks are very small in size, which may

influence the percentage of infection. Table III shows this year's findings in

flocks that were tested for the first time and in those that had been tested

previously.







Table III. Comparison Between Flocks Tested for the First Time and
Those That Have Been Tested Previously

Number of Tests



Testing Plan No. 1

On birds one year of ci(je or older, or on layinjj pnJlets.

The breeding flock to be considered free from infection when produced

according to the following plan:

(a) Original test considered as being the one when the flock is first found

free from reactors.

(b) Second test on these non-reactors, six to twelve niontlis later, with

no reactors found.

(c) Final test on progeny, again with no reactors found.

Three consecutive negative tests required.

TesHvij Plan No. 2

Alternate for pnllpf.t, or tchen more rapid clearing of the flock

i.t desired.

The breeding flock is to be considered free from infection when produced

according to the following plan:

(a) Original test to clear flock of reactors.

(b) Non-reactors tested again six weeks later, with no reactors found.

(c) Off'spring of the above tested as pullets, and no reactors found.

(d) Retest six weeks later, again with no reactors found.

Three consecutive negative tests required.

This second plan is feasible only in the case of early hatched, early ma-

turing flocks.

Note.

It should be understood that pullets are not eligible for testing until they

are laying.

Male birds may be used for breeders if tested once and found non-reacting.

Control Measures

1. All birds showing a positive agglutination reaction to be removed from

the breeding flock. Reacting birds to be disposed of if possible, but if it is

necessary to keep them as egg producers, to be kept under strict quarantine.

2. Male birds not to be housed during the breeding season with other than

breeding stock.

3. New stock brought on the place, whether adults, day-old chicks or hatch-

ing eggs, to come from stock shown to ht free from bacillary white diarrhoea

as determined by the agglutination test.

Cooperation from the Poultrymen

The department has not sufficient funds or personnel to enable it to follow

up the results of the tests. The responsibility for applying control measures

suggested, therefore, rests on the poultrymen themselves.

It is important that poultrymen bear in mind the desirability of consecu-

tive testing. Infection can be eliminated more rapidly and economically by

testing consecutively eacli year than by testin~g one year and not the next.

When testing has once been started on a flock it should not i)e discontinued

until the flock has been declared free from the disea.se.

Inquiries have been received from poultrymen asking wiiere they should make

application for the test. Application blanks can be obtained only from the

Department of Veterinary Science and Animal Pathology. A record is kept

of all the poultrymen to whom application cards have been sent. These cards



vhen returned should contain all the data asked for, since the information is

necessary in planning i:he work before and during the testing season. It is

essential also that the cards be returned to this department before the testing

season so that tiie work may l)e organized liefore the testing conuiiences.

Flocks will not be tested unless an application card has been filed witli tii.:,

department.

The poultrymen should liave all the necessary equipment for testing ready

when the blood sampler arrives. The iilood sampler must w^ork on a systematic

schedule in order to collect a maximum number of samples with a minimum
expenditure of time and money. Letters are sent to the poultrymen before

the blood sampler arrives stating wlien he may be expected and wjiat equip-

ment is needed for collecting the samples.

The poultrymen have cooperated in using leg bands provided by the college.

The bands are furnished at cost, one cent per Viand. By using these bands

there is less chance for error in collecting tl.c samples and a great deal of time

and labor are saved at the laboratory. The cost of one mistake may be great-

er than the cost of the leg bands. All poultrymen are expected to use college

leg bands so that a uniform system may be followed.

It appears to be the impression among some poultrymen that, when a flock

has been tested once and reactors have been removed, the flock is free from

the infection. It has been found from experience, however, that it may require

several tests to eliminate the disease from an infected flock. A flock is not

considered disease-free by this department until it has passed three consecu-

tive negative tests. A flock that is not considered free may cause trouble in

its progeny. A clean flock may remain clean indefinitely, depending ujinn the

management of the flock and plant.

A very important matter whicli has demanded considerable attention during

the past J"ear is the distribution of information concerning the results of tlie

blood test on flocks. Poultrymen desiring to buy liatching eggs or stock from

clean flocks have written to this department for tlie health status of certain

flocks. Poultrymen who desire to purchase hatching eggs or stock from clean

flocks should write to the flock owners requesting them to give this laboratory

authority to furnish information regarding the health status of tlieir flocks.

Every poultryman who buys hatching eggs or stock should investigate care-

fully the health standing of the flock and how the eggs and stock have been

handled after they leave the plant. A record of the flock standing from a

reliable laboratory should be obtained. This applies to flocks within and with-

out the State of Massachusetts.

Summary

During the 1926-1927 season, 127,327 birds were tested for i>acillary white

diarrhoea. This is 59,408 tests more than last season. The average percentage

of infection was slightly higher this year. The total number of flocks tested

was greater. The volume of work for this season indicates that the poultry-

men realize the significance of this test in eradicating the disease and with tiieir

sustained interest and cooperation in every j^hase of the work the ultimate goal

should be reached.

Publication of this Doct-mext Ai'PiiovKO by the

COJIJIISSION ON AUMINISTUATION AND FINANCE

3,.500. 7- '27. Order 9575



:ONTROL SERIES BULLETIN No. 40 NOVEMBER, 1927

MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

INSPECTION OF COMMERCIAL FEEDSTUFFS

Massachusetts statute requires that every parcel of commercial feeding

stuff offered for sale in the Commonwealth carry a guarantee as to its protein,

at and fiber content; and further defines a commercial feeding stuff for the

jurposes of the Act as including "all feeding stuff used for feeding live stock

md poultry and containing not more than sixty per cent of water, except whole

seeds or grains, and also unmixed meals made directly from the entire grains

)f corn, wheat, rye, barley, oats, buckwheat, flaxseed, kafir and milo, whole

lays, whole straws, unground cottonseed hulls, and unground corn stover

vhen unmixed with other material." The Act further requires that mixtures

)f two or more materials bear a true statement as to the ingredients con-

lained therein.

The authority for enforcement of the Act is vested with the Director of the

Massachusetts Agricultural Experiment Station. This publication, the thirty-

hird, is a record of work done during the past year in connection with its

jnforcement, and presents the results of the chemical and microscopic analyses

)f 1,602 samples of feeding stuffs intended for live stock and poultry con-

sumption, collected during the year ending September 1, 1927.

Requests for Bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
AMHERST, MASS.

Publication op this Document approved by the Commission on Administration and FiNANCH

IM l-'28 Order 951



CONTROL SERVICE

INSPECTION OF COMMERCIAL FEEDSTUFFS

BY PHILIP H. SMITH, FRANK J. KOKOSKI » AND MARVIN W. GOODWIN, CHEMISTS,
FREDERICK A. McLAUGHLIN, MICROSCOPIST, AND JAMES T. HOWARD, INSPECTOR.

This bulletin contains a report of work in connection with feed inspection

service for the year ending September 1, 1927. Duriag that time 1,603 samples

of feeding stuffs, collected of dealers and manufacturers, were analyzed and

are herein reported. This represents about 200 samples more than for the

preceding year. Two hundred and fifty-five dealers located in 143 towns and

cities were visited at least once. Nine hundred and ten brands of feedstuffs

were registered for sale in Massachusetts by 256 manufacturers or dealers.

Acting as agent for Federal ofifieials under the authority of the Food and

Drugs Act, the Massachusetts Feed Inspection Service has collected five

samples of cottonseed meal, four of poultry mash, three each of dairy rations

and molasses horse feeds, two of stock feeds, and one each of com distillers

grains, flour middlings, and red dog flour, all of which wei'e deficient in protein.

Three cars of Argentine bran were also reported an account of short weight.

Of the twenty-three samples collected, three lots of cottonseed meal and one

of red dog flour were seized and held under bond until correct guarantee tags

were attached. Just what action is contemplated in relation to the other nine-

teen samples has not been learned.

> Resigned.
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Feeds Not Conforming to Guarantees.

(Shortages of less than one per cent in protein or fat or an excess of less than

one per cent fiber are not listed.)

Samples
Col-

lected.
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Feeds Not Conforming to Guarantees—Concluded.

Samples
Col-

lected.
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Results of the Inspection.

The Feeding Stuffs Act now on the statute books was conceived and drafted

with the intention of requiring that certain definite statements in the form of a

guarantee be attached to each and every package of feeding stuffs offered for

sale, in order to enable the purchaser to have some knowledge of the character

of the goods purchased. The content of such a guarantee must be information

that can be easily obtained by the manufacturer, easily understood by the con-

sumer, and of such a nature that adequate inspection and checking up of the

guarantee is jjossible. A more elaborate guarantee might be required which

through the difficulty of checking by inspection officials would lead unscrupu-

lous manufacturers to make exaggerated claims with full confidence that they

would not be brought to account for such statements.

It is contended that the requirement of a guarantee of protein, fat and
fiber content, with a statement of ingredients used, gives the purchaser a fair

idea of the quality of a feed and admits of an adequate inspection. Digestibility,

the exact percentage of each ingredient, standards for special purpose feeds,

ash and vitamin sufficiency, and a balanced protein content are either impracti-

cal from an inspection standpoint, or dependent upon other factors, such as

the home grown food supply; so that no good purpose can be served by includ-

ing such statements in a guarantee. Whatever is said in this publication has to

do with the relation of feeds to their guarantees, irrespective of their relative

m'erits as feeding stuffs.

It is of interest to note that there has been a consistent drop in the percentage

of feedstuffs deficient in their protein, fat and fiber guarantees during the past

three years. In 1925, 8 per cent of the feeds collected were found deficient; in

1926, 7 per cent; and in 1927, 41/2 per cent. The figures for 1927 are given in

detail in a preceding table.

In accordance with our usual custom, where samples did not conform to their

guarantees within reasonable limits, additional samples were drawn under the

authority of the Fedei^al Food and Dinigs Law, for which the Control Service is

authorized to act. Twenty-three samples were taken, classified as follows:

Cottonseed meal .

Wheat bran
Wheat middlings .

Dairy rations

To date this work has resulted in the seizure of two shij^ments of cottonseed

meal and one shipment of wheat middlings.

During the year attention was drawn to the fact that wheat bran and wheat
middlings imported from Argentina were being sold in 45 kilo sacks, the equiva-

lent of 99.2 pounds in English weight. Test weights on one entire car and of

one hundred sacks each from two other cars showed that the average weight was
less than the 45 kilos stated, while the product was in some instances being

sold as weighing 100 pounds to the sack.

In accordance with Massachusetts law, the metric system cannot be used in

marking the net weight of packages offered for sale unless the equivalent in

pounds or ounces be stated in an equally conspicuous manner. It is understood

that further shipments will carry 46 kilos (101.4 pounds) to the sack, which
after deducting the weight of the sack itself will make the net about 100 pounds.

Feeds found below guarantee, in terms of percentage:

.'i
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feeds were high in fiber, due to the attempt to include a maximum amount
of oat hulls, which is a recognized constituent of stock feeds.

Of the bone meals, 50 per cent were deficient, due almost entirely to a higher

fat guarantee than could be consistently maintained. When it is recognized

that bone meals are used almost entirely as a source of calcium and phosphorus
it does not seem necessary to exaggerate the fat content.

There were 305 samples of dairy feeds collected, of which only 3.3 per cent

were below guarantee, an excellent showing. The poultry mashes showed 5.5 per

cent deficiency, and the molasses horse feeds 8.7 per cent. Of the hominy
feeds and wheat products collected, only one sample of each was below guaran-

tee.

In order to check possible adulteration of feeds not requiring a guarantee, a

number of samples of ground oats and corn meal were collected and analyzed

without the detection of adulteration in any of the samples collected.

The collection of over 1,600 feed samples in the Massachusetts market with

the finding of only 4^ per cent deficient in guarantee, and these in most cases

not of a serious nature, indicates that the purchaser can feel reasonably sure

of his purchases, and that the manufacturer and retailer with few exceptions

are intent upon the delivery of standard goods of standard quality.

Microscopic Analysis.

Six hundred and ninety-three samples of prepared feeds were examined by
Mr. McLaughlin, the microscopist. Of these, only eleven were found which
did not conform to the declaration of ingredients in registration and guarantee.

In a few instances registration and guarantee did not coincide and dealers are

warned against using old tags where formulas have been changed unless the

guarantee tag is corrected to conform to the formula.

Attention is called to the following feeds which did not conform to guar-

antees :

J. Gushing Co.

J. Gushing Go.

Greene Ghick Feed Go.

Horvitz Grain Go.

Ontario Milling Go.

Ontario Milling Go.

W. N. Potter & Sons, Inc.

G. P. Washburn Go.

Wetherbee Grain Go.

Best of All Dry Mash

Quality Laying Mash

Laymore Mash

Make-M-Lay Laying Mash

Oswego Fine Ghick Grains

Aunt Mary's Fine Ghick
Grains

Puritan Ghick Feed

Made Right Dairy Ration

Laying Mash

Alfalfa guaranteed, not found.

Alfalfa guaranteed. Mere trace if any.

Screenings present, not declared.

Gharcoal present, not declared.

Flaxseed and weed seed present, not declared.

Flaxseed and weed seed present, not declared.

Flax, Kafir and Millet seed present, not declared.

In addition to declared ingredients contains
other cereal by-product.

Salt present, not declared.

Mineral and Other Food Supplements.

Scientific investigation has within the past few years discovered new facts

relative to the ash or mineral content of feeds, particularly calcium, phosphorus
and iodine, which have led many manufacturers to supplement their feeds with

salts of calcium or phosphorus in order to supply elements which may be lack-

ing, or present in insufficient amount to promote maximum growth or milk

and egg production. It has been demonstrated that forage crops grown in

certain localities are lacking in these essential elements, while in others they

are present in abundance. For this reason it is believed that a feed cannot

be mixed and sold over a wide area that will be exactly suited for the entire

area, at least so far as the mineral elements are concerned.

So-called mineral feeds, consisting 'of the necessary ash ingredients, are also

extensively sold, particularly in the Middle West. Thus far their sale in New
England has been limited and the Control Service has not examined those

offered. Such mixtures are intended to supplement the feeds, either home
grown or purchased, which enter into the ration.
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The lack of iodine, a common element of sea water, is the cause of goiter

and other glandular troubles, both in animals and human beings. This iodine

deficiency can be remedied through the use of sea foods or the addition of

very small amounts of iodine to common salt, a universal condiment; in fact,

the presence of a trace of iodine in commercial salt is required by statute in

certain states where goiter is epidemic. It is not believed that the addition of

iodine to purchased foods or feeds is necessary along our Atlantic seaboard.

The vitamins have probably attracted more attention in feeding science during

recent years than any other single problem of nutrition. While much informa-

tion has been obtained, our knowledge of vitamins is still slight and much
remains to be done. At the present time the exact chemical composition of

vitamins is not known. For some time the value of cod liver oil as a source

of the growth producing vitamin A and the antirachitic vitamin D, which pre-

vents leg weakness in growing chicks, has received especial emphasis. As a

result the Experiment Station is frequently requested to determine the relative

value of ditferent oils in vitamin content. A method for determining the vita-

min A value of cod liver oil has been approved and given a place in the United

States Pharmacopoeia. The index of comparison is the growth produced on

young albino rats, previously fed vitamin A free ration, by the feeding over

a stated time of the cod liver oil to be tested. The remainder of the ration

is vitamin A free. There is no standard method for determining relative

vitamin D value. The cost of equii:»ping and maintaining a biological labora-

tory for this work is so great that the Experiment Station has not as yet

thought it wise to establish such a laboratory. It is suggested that pqultrymen
confine their purchase of cod liver oil to reputable manufacturers who test and
guarantee their product.

Feeders should not lose sight of the fact that the basic principles of good
feeding practice have not been changed by our more recent knowledge of nutri-

tion. Our newer knowledge merely elaborates without detracting from the fact

that animals should have the proper proportions of carbohydrates, protein and
fat in the rations fed, as laid down by earlier investigators who knew nothing

of vitamins, ash deficiency, or the difference in proteins derived from different

sources.
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Average Analyses and Retail Prices of Unmixed By-Products.
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Directory of Manufacturers Who Registered Feeding Stuffs for Sale in the
State in 1927.

E. T. Allen Co., Atlanta, Ga.
American Agricultural Chemical Co., 92 State St., Boston, Mass.
American Linseed Co., 297 Fourth Ave., New York, N. Y.
American Maize-Products Co., 41 East 42nd St., New York, N. Y.
American Milling Co., Peoria, 111.

A. P. Ames Co., 10 Walnut St., Peabody, Mass.
Arcady Farms Milling Co., Chicago, 111.

Archer-Daniels-Midland Co., Minneapolis, Minn.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Avondale Alfalfa MiUing and Elevator Co., 432 Thatcher Bldg., Pueblo, Colo.
Badger Grain & Feed Co., Milwaukee, Wis.
E. W. Bailey & Co., Montpelier, Vt.
Barber & Bennett, Inc., Albany, N. Y.
Bay State Milling Co., Winona, Minn.
Beach Soap Co., Lawrence, Mass.
Beacon Milling Co., Inc., Cayuga, N. Y.
Berkshire Coal & Grain Co., Inc., North Adams, Mass.
Big Diamond Mills Co., Minneapolis, Minn. (Registered by Commander Milling Co.)
Blatchford Calf Meal Co., Waukegan, 111.

Bolduc & Sons, 380 Sawyer St., New Bedford, Mass.
Eugene B. Bowen, Cheshire, Mass.
A. H. Brown & Bros., Boston, Mass. (Registered by Mellin's Food Co., of North America.)
F. W. Erode Corp., Memphis, Tenn.
C. E. Buell, Inc., 131 State St., Boston, Mass.
Buffalo Flour Mills Corp., 733 Chamber of Commerce, Buffalo, N. Y.
Butchers Rendering Co., Fall River, Mass.
Butman Grain Co., Lynn, Mass.
Caledonia Mills, Inc., St. Johnsbury, Vt.
Camilla Cotton Oil Co., Camilla, Ga.
Canada Linseed Oil Mills, Ltd., Montreal, Canada.
Cereal Mills Co., Wausau, Wis.
Chapin & Co., 327 South LaSalle St., Chicago, 111.

Clinton Corn Syrup Refining Co., Clinton, Iowa.
Collis Products Co., Clinton, Iowa.
Commander Milling Co., Minneapolis, Minn. (Registered also for Big Diamond Mills Co.)
G. E. Conkey Co., Cleveland, Ohio.
Consolidated Rendering Co., Boston, Mass.
Owen Coogan & Sons, Pittsfield, Mass.
Copeland Flour Mills, Ltd., Midland, Ontario, Canada.
Corn Products Refining Co., 17 Battery PI., New York, N. Y.
J. B. Cover & Co., Lowell, Mass.
E. A. Cowee Co., Fitchburg, Mass.
Chas. M. Cox Co., Boston, Mass. (Registered for Maney Milling Co., Maple Leaf Milling Co., Ltd., and

Western Canada Flour Mills Co., Ltd.)
Crosby Milling Co., Brattleboro, Vt.
Howard A. Grossman Co., 35 Chapel St., Needham, Mass.
Cunningham Grain Co., Maiden, Mass.
J. Gushing Co., Fitchburg, Mass.
J. Gushing Co., Lexington, Mass.
J. Gushing Co., Middleboro, Mass.
Cutler Co., North Wilbraham, Mass. (Registered by St. Albans Grain Co.)

S. P. Davis, Little Rock, Ark.
J. W. Day & Co., 145 Oxford St., Lynn, Mass.
Decatur Milling Co., Decatur, 111.

Delaware Mills, Inc., 88 Front St., Deposit, N. Y.
Denver Alfalfa Milling & Products Co., Lamar, Colo.
F. Dielil & Son, Inc., Wellesley, Mass.
P. A. Doherty, 26 Central St., Peabody, Mass.
Domestic Milling Co., Kansas City, Mo.
Dominion Flour Mills, Ltd., 300 St. Ambroise St., Montreal, Canada.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Duluth-Superior Milling Co., 620 Board of Trade, Duluth, Minn.
Duluth Universal Milling Co., Duluth, Minn.
J. L. Dunnell & Son, Bernardston, Mass.
Eagle Roller Mill Co., New Ulm, Minn.
East Bridgewater Farmers' Exchange, Inc., East Bridgewater, Mass.
Eastern Grain Co., Bridgewater, Mass.
Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.
Elevator Milling Co., Springfield, 111.

Elmore Milling Co., Inc., Oneonta, N. Y.
Empire MiUing Co., Minneapolis, Minn.
John W. Eshelman & Sons, Lancaster, Pa.
Evans Milling Co., Indianapolis, Ind.
Everett, Aughenbaugh & Co., Minneapolis, Minn.
Fairmont Creamery Co., Omaha, Neb.
Frank A. Fales & Co., 119 Railroad Ave., Norwood, Mass.
Federal Mill & Elevator Co., Inc., Lockport, N. Y.
Fleischmann Co., Chicago, 111.

William F. Fletcher, Southwick, Mass. '

Flory Milling Co., Inc., Bangor, Pa.
A. W. Forbes, Rockdale Mills, Housatonic, Mass.
Fred A. Fountain, Taunton, Mass.
L. T. Frisbie Co., New Haven, Conn.
E. & A. M. FuUerton, Inc., Brockton, Mass.
Gait Flour Mills, Ltd., Toronto, Canada.
J. B. Garland & Son, Worcester, Mass.
Gilmore Grain Co., 19 Walnut St., Peabody, Mass.
W. K. Gilmore & Sons, Inc., Walpole, Mass.
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Glen MiUs Cereal Co., Newburyport, Mass.
Gorton-Pew Fisheries Co., Ltd., Gloucester, Mass.
D. H. Grandin Milling Co., Jamestown, N. Y.
Grange Co., Modesto, Cal. (Registered by Louis E. Page.)
Greene Chick Feed Co., Marblehead, Mass.
Hales & Hunter Co., Chicago, 111.

Halstead Milling & Elevator Co., Newton, Kan.
Frank B. Ham & Co., Ltd., 1506 Royal Bank Bldg., Toronto, 2, Canada.
William Hamilton & Son, Inc., Caledonia, N. Y.
Hecker-H-0 Co., Inc., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 503 Seneca St., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 40 Corlears St., New York, N. Y.
Hennepin Mill Co., Minneapolis, Minn.
W. D. Higgins Co., 14 Melrose St., Framingham, Mass.
Highland Mills Co., Inc., Newton Highlands, Mass.
Hinckley Rendering Co., SomerviUe, Mass.
Hirst & Begley Linseed Works, Chicago, lU.
D. B. Hodgkins' Sons, Manchester, Mass.
D. B. Hodgkins' Sons, Rockport, Mass.
Home Soap Co., 103 Webster St., Worcester, Mass.
E. C. & W. L. Hopkins, Inc., Greenfield, N. H.
Horvitz Grain Co., 405 Earl St., New Bedford, Mass.
Hoyland Flour Mills Co., Kansas City, Mo.
Hubbard Milling Co., Mankato, Minn.
J. C. Hubinger Bros. Co., Keokuk, Iowa.
Humphreys-Godwin Co., Memphis, Tenn.
Innis, Speiden & Co., Inc., 46 CUff St., New York, N. Y.
International Agricultural Corp., Columbus, Ga.
International Glue Co., East Boston, Mass.
International Milling Co., Minneapolis, Minn.
International Sugar Feed Co., Minneapolis, Minn.
Jaquith & Co., 305 Main St., Woburn, Mass.
Kansas Flour Mills Corp., Kansas City, Mo.
Kellogg Co., Battle Creek, Mich.
Spencer Kellogg & Sons, Inc., Buffalo, N. Y
Kelloggs & Miller, Amsterdam, N. Y.
I. H. Kent Co., Inc., Fallon, Nev.
H. H. King Flour Mills Co., Minneapolis, Minn.
King Midas Mill Co., Minneapolis, Minn.
Chas. A. Krause MUling Co., Milwaukee, Wis.
Larabee Flour Mills Co., 305 Board of Trade Bldg., Kansas City, Mo.
Larrowe Milling Co., Detroit, Mich.
Lawrenceburg Roller Mills Co., Lawrenceburg, Ind.
Louisville Milling Co., Inc., Louisv-ille, Ky.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Rendering Co., North Billerica, Mass.
Maney Milling Co., Omaha, Neb. (Registered by Chas. M. Cox Co.)
Mann Bros. Co., Buffalo, N. Y.
Mansfield Hatchery Co., 211 School St., Mansfield, Mass.
Mansfield Milling Co., P. O. Box 54, Mansfield, Mass.
Maple Leaf Milling Co., Ltd., Toronto, Canada. (Registered by Chas. M. Cox Co.)
Marbleridge Grain Co., North Andover, Mass.
Marianna Sales Co., 512 Falls Bldg., Memphis, Tenn.
Maritime Milling Co., Inc., Buffalo, N. Y.
Geo. E. Marsh Co., 393 Chestnut St., Lynn, Mass.
C. J. Martenis Grain Co., L-3 Produce Exchange, New York, N. Y.
Mayflower Grain Products Co., 16 Lane St., Waltham, Mass.
W. T. McLaughlin Co., 16 Railroad St., West Roxbury, Mass.
Meech & Stoddard, Inc., Middletown, Conn.
MeUin's Food Co. of North America, 177 State St., Boston, Ma.ss. (Registered for A. H. Brown & Bros.)
Memphis Cottonseed Products Co., Memphis, Tenn.
J. E. Merrick & Co., Amherst, Mass.
Midland Flour Milling Co., Kansas City, Mo.
Miner-Hillard MiUing Co., Wilkes-Barre, Pa.
Minneapolis Milling Co., Minneapolis, Minn.
Montana Flour Mills Co., Great Falls, Mont.
Geo. Q. Moon & Co., Inc., Binghamton, N. Y.
Jas. F. Morse & Co., Boston, Mass.
Moseley & Motley Milling Co., Rochester, N. Y.
Mt. Vernon Milling Co., Mt. Vernon, Ind.
Narragansett MiUing Co., East Providence, R. I.

National Milling Co., Toledo, Ohio.
R. N. Neal & Co., Inc., Memphis, Tenn.
New England By-Products Corp., West St., Lawrence, Mass.
New England Dressed Meat & Wool Co., 174 SomerviUe Ave., SomerviUe, Mass.
New England Rendering Co., Brighton, Mass.
Newman Bros. Grain Co., Rochester, N. Y.
Newsome Feed & Grain Co., Pittsburgh, Pa.
Newton Feed Co., Box 683, Milwaukee, Wis.
Niagara FaUs Milling Co., Niagara Falls, N. Y.
Northwestern Consolidated Milling Co., Minneapolis, Minn.
Norton Tallow Co., SomerviUe, Mass.
Nowak Milling Corp., Hammond, Ind.
James H. Nye Co., Brockton, Mass.
Ogilvie Flour Mills Co., Ltd., Montreal, Canada.
Ontario MiUing Co., Inc., Oswego, N. Y.
Louis E. Page, 469 Rutherford Ave., Boston, Mass. (Registered for Grange Co.)
Park & Pollard Co., Inc., 356 Hertel Ave., Buffalo, N. Y.
Patent Cereals Co., Geneva, N. Y.
Pawtucket Rendering Co., Pawtucket, R, I.

Pecos Valley Alfalfa Mill Co., Hagerman, N. Mex.
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Penick & Ford, Ltd., Inc., Cedar Rapids, Iowa.
Piel Bros. Starch Co., P. O. Box 1299, IndianapolLs, Iiid.
Pillsbury Flour Mills Co., Minneapolis, Minn.
Poetum Co., Inc., Battle Creek, Mich.
W. N. Potter & Sons, Inc., Greenfield, Mass.
Prairie State Milling Co., Chicago, 111.

Pratt Food Co., Bufifalo Mills, Bufifalo, N. Y.
Pratt Food Co., Hammond, Ind.
H. C. Puffer Co., Springfield, Mass.
Purina Mills. (Registered by Ralston Purina Co.)
Quaker Oats Co., Chicago, III.

Quisenberry Feed Mfg. Co., 95 Kentucky St., Buffalo, N. Y.
Ralston Purina Co., St. Louis, Mo. (Registered for Purina Mills.)
E. Rauh & Sons Animal Feed Co., Indianapolis, Ind.
John Reardon & Sons Co., Cambridge, Mass.
George H. Reed, South Acton, Mass.
Robin Hood Mills Ltd., Moose Jaw and Calgarj', Canada.
Ropes Brothers, Salem and Danvers, Mass

.

Rosenbaum Bros., Chicago, 111. (Registration changed to Vitality Mills, Inc.)
N. Roy & Son, South Attleboro, Mass.
Royal Milling Co., Great Falls, Mont.
Russell-Miller Milling Co., Minneapolis, Minn.
Russia Cement Co., Gloucester, Mass.
Ryde & Co., Chicago, 111.

Ryther & Warren, Belchertown, Mass.
St. Albans Grain Co., St. Albans, Vt. (Registered also for Cutler Grain Co.)
St. Lawrence Flour Mills Co., Ltd., Montreal, Canada.
St. Paul Milling Co., St. Paul, Minn.
Scholl Co., 1060 Broad St., Newark, N. J.

B. F. Schwartz & Co., Inc., 2 Broadway, New York, N. Y.
John Shea, 61 Railroad St., Lawrence, Mass.
Sherwin-Williams Co., 601 Canal Rd., Cleveland, Ohio.
Shredded Wheat Co., Niagara Falls, N. Y.
Allen V. Smith, Marcellus Falls, N. Y.
Southwestern Milling Co., Inc., Kansas City, Mo.
H. C. Southworth, West Stoughton, Mass.
Spratt's Patent (America) Ltd., 18 Congress St., Newark, N. J.
Springfield Rendering Co., Springfield, Mass.
A. E. Staley Manufacturing Co., Decatur, 111.

Star & Crescent Milling Co., Minneapolis, Minn.
State Mill & Elevator Assn., Grand Forks, N. Dak.
D. A. Stickell & Sons, Hagerstown, Md.
F. W. Stock & Sons, HiUsdale, Mich.
David Stott Flour Mills, Inc., Detroit, Mich.
Stratton & Co., Concord, N. H.
J. A. Sturges & Co., Easthampton, Mass.
Sunnyside Alfalfa Milling Co., Sunnyside, Wash.
Swift & Co., Union Stock Yards, Chicago, 111.

C. H. Symmes, Winchester, Mass.
Syracuse Milhng Co., P. O. Box 141, Syracuse, N. Y.
Tennant & Hoyt Co., Lake City, Minn.
Thompson Milling Co., Lockport, N. Y.
Thornton & Chester Milling Co., Buffalo, N. Y.
Tioga-Empire Feed Mills Inc., Waverly, N. Y.
Traders Feed & Grain Co., Inc., 731 Chamber Commerce, Buffalo, N. Y.
Ubiko Milling Co., Cincinnati, Ohio.
Union Starch & Refining Co., Columbus, Ind. (Registered by Union Sales Corp.)
Universal By-Products Co., 215 Front St., San Francisco, Cal.
Upper Hudson Rye Flour Mills, Inc., Troy, N. Y.
George Urban Milling Co., 332 North Oak St., Buffalo, N. Y.
Van Vechten Milling Co., Inc., Rochester, N. Y.
Victor Flour Mills, Inc., Pittsford, N. Y.
Vitality Mills, Inc., Chicago, 111. (Formerly registered as Rosenbaum Bros.)
Ward Dry Milk Co., St. Paul, Minn.
C. P. Washburn Co., Middleboro, Mass.
Washburn Crosby Co., Minneapolis, Minn.
Wayland Grain Co., Inc., Wayland, Mass.
H. K. Webster Co., West St., Lawrence, Mass.
West Bay City Sugar Co., Bay City, Mich.
Western Canada Flour Mills Co., Ltd., Toronto, Canada. (Registered by Chas. M. Cox Co.)
West-Nesbitt, Inc., Oneonta, N. Y.
Wetherbee Grain Co., Gardner, Mass
John J. White Co., 102 A St., South Boston, Mass.
Arthur N. Whittemore & Co., Worcester, Mass.
Whittemore Co., 35 Harrison St., Roslindale, Mass.
Wilkinson Grain Co., Ltd., Montreal, Canada.
Estate of M. G. Williams, Taunton, Mass.
Wilson & Co., 4100 South Ashland Ave., Chicago, 111.

Stanley Wood Grain Co., Taunton, Mass.
Worcester Rendering Co., Auburn, Mass.
A. K. Zinn & Co., Battle Creek, Mich.
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This, the fifty-fourth report of the Massachusetts FertiliJTeii- tintrol, shows

a larger number of brands inspected than in any previous year, and nearly a

9 per cent increase over 1926. This also holds true for tonnage sold, there

being nearly 7,500 tons more of mixed fertilizers and 5,300 tons more of

unmixed fertilizers than during the previous year. The "New England

Standard Nine" group comprised 9 per cent more of the tonnage of mixed

goods than during 1926. Of the mixed fertiUzers, 70 per cent showed an over-

run in all three elements of plant food; and most of the deficiencies shown

by the remaining 30 per cent were balanced by an overrun in the other ele-

ments, so that but few brands showed a commercial shortage. While this is

a great improvement over the previous season, there are indications that 14

per cent of the larger manufacturers are not allowing a sufficient margin of

overruns in the three plant food elements. The quality of the plant food

offered during the year has been fully up to the average.

Requests for Bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST, MASS.
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INSPECTION OF COMMERCIAL FERTILIZERS
THE SEASON OF 1927.

FOR

BY H. D. HASKINS, Official Chemist, assisted by L. S. WALKER i and M. W. GOODWIN.^

MANUFACTURERS AND BRANDS.
For the season of 1927, 105 manufacturers and their subsidiaries, importers and

dealers have registered in Massachusetts 365 brands of mixed fertihzers and 223
brands of unmixed fertilizing materials. These are grouped as follows:

Complete fertilizers . . . . .

Ammoniated superphosphates .

Superphosphate with potash .

Ground bone, tankage and dry ground fish .

Chemicals and organic nitrogen compounds
Wood ashes ......
Pulverized manures . . . . .

Stone meal ......

360
3
2

62
135

4

21

1

588

On account of the limited tonnage of some brands that were sold but which had
been applied to the soil before the arrival of the sampling agent, no samples were
drawn for inspection purposes. Some of the chemicals were not sold in the unmixed
condition but were used in special mixtures. Such materials, although subject

to registration, were not available for sampling.

The foUomng registered brands were not sampled

:

Brands of Fertilizer Registered but Not Sampled.



Brands of Fertilizer Registerec



Wholesale Quotations on Chemicals and Raw



There were 12,814 tons more fertilizer sold in 1927 than during the previous

season, and 5,748 tons more than during 1922 when the next largest yearly tonnage
was recorded. The followng tables show the distribution of the tonnage of mixed
fertilizers by grade, grouped as high- and low-analysis mixtures.

(a) Tonnage of Mixed Fertilizers.

Complete Fertilizers.

High-Analysis (14 Per Cent or More of



(b) Tonnage of Unmixed Fertilizing Materials.



A comparison of these tabulated data with those of 1926 shows not only that

there was a larger tonnage of the "New England Standard Nine" grades sold in

1927, but also that a larger percentage of the total tonnage of mixed fertilizers

sold was among these grades. In round numbers, 61.3 per cent of the total ton-

nage of mixed fertilizers was among the "Standard Nine" grades, as compared
with 52 per cent for 1926; and 20 per cent additional tonnage was from grades

varying but one per cent in one or more plant food elements.

Over 22 per cent of the total tonnage of mixed fertilizers was from seven grades

not recommended in the "New England Standard Nine." One of these, the 3-8-4

grade, had the third largest tonnage of any grade sold. The 4-6-10 had the fifth

largest, the 4-S-7 had the sixth largest, and the 6-6-4 had the ninth largest ton-

nage of any grade sold.

Of the nine most popular brands sold, judging from the tonnage, only five were
members of the "New England Standard Nine" group.

MIXED FERTILIZERS.
Summary of Deficiencies.

Assuming that the Control Service was successful in sampling a sufficient ton-

nage of the several brands to fairly represent each firm, the following table records

the extent to which each manufacturer was able to maintain his minimum guarantee
and to furnish goods not lacking in commercial valuation, summaries being based
on tests for nitrogen, available phosphoric acid and potash. The table records

also the number of brands sampled and analyzed.

Deficiency Statistics for Mixed Fertilizers.
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Deficiency Statistics for Mixed Fertilizers—Concluded.

Manufacturer.

Number of
Brands.

S3 01

>^ ao K c
!? n ° =

Number of Tests or Determinations.

Si



Nine less brands showed serious commercial shortages than for the previous

season.

Mixing Efficiency.

Assuming that the tonnage sold, minimum guarantees made, and results of

inspection, give a fair representation of the composition of the tonnage of each

grade counted, the following table gives the average margin of overruns over the

minimum guarantee as furnished by each manufacturer having four or more brands

registered and sampled.

Mixing Efficiency Table.
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Average Proportion and Quality of the Different Forms of Nitrogen Found
in Mixed Fertilizers.
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Under "Nitrogen" the column headed "Proportion in Mineral Form" includes

both the ammoniacal and nitric nitrogen, both of which are water soluble and readily

available. Under "Quality of Insoluble Nitrogen" in all of the tables of mixed
fertilizers, passed indicates an activity of 50 or over by the allcaline and 80 or over

by the neutral permanganate method; inferior indicates an activity below 50

and below SO by the respective laboratory methods. All samples are passed which
show an activity of the water insoluble nitrogen of 80 per cent or better by the

neutral method, even though thej^ may have shown a test below 50 per cent by the

alkaline method. All samples are passed which show the sum of the mineral,

water soluble organic, and active water insoluble organic nitrogen equivalent to the

minimum guarantee.

Under "Mixtures Showing a Commercial Shortage of SI or More Per Ton,"
and "Mixtures Seriously Out of Balance but not having Commercial Shortage,"

deficiencies are emphasized by boldface type.

In those tables headed "Mixtures Substantially Complying with Guarantees"
in the column marked "Form of Potash," the word muriate means that enough
chlorine was found present to unite with all of the potash (KjO) found, and it is

likely, therefore, that all of the potash was derived from chloride of potash or

muriate.

Figures in parenthesis following the, brand name, in these tables, indicate the

number of samples from which the composite sample finally analyzed was drawn.
The detailed results of analysis of any brand inspected will be gladly furnished

to any one sufficiently interested to apply for them.
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Mixtures Substantially Complying with Guarantees.
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Mixtures Substantially Com
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Mixtures Substantially Complying with Guarantees—Continued.
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Mixtures Substantially Complying with Guarantees—Continued.
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Mixtures Substantially Complying with Guarantees—Continued.

Name of Manufactxjrek and Brand.

MapesFormula& Peruvian Guano Co.—Con
Mapes Tobacco Ash Constituents (4)i

Mapes Tobacco Ash and Starter (1) .

Mapes Tobacco Manure, Wrapper Brand (1)

Mapes Tobacco Starter Improved (3)'

Mapes Tobacco Starter Special (1)

Mapes Top Dresser (3) .

A. G. Markham & Co.
4-6-10 Fertilizer (2)i

4-8-4 Fertilizer (1)

5-4-5 Fertihzer (2)

5-8-7 Fertilizer (1)

McCallum Co.
Fertobac (1) . . . • • •

Miller Fertilizer Co.
Miller's Crop Grower 5-8-7 (1) .

Miller's High Grade 4-6-10 (1) .

Miller's Onion & Vegetable 4-8-4 (1)

Mitchell Fertilizer Co.
Vegetable Fertihzer 4-8-4 (1) .

New England Fertilizer Co.
New England Corn Phosphate 2-10-2 (3)i

.

New England Market Garden 5-8-7 (1)

New England Potato and Vegetable
Manure (3)' .

New England Superphosphate 3-8-4 (1)

Old Deerfield Fertilizer Co., Inc.

Old DeerOeld 3-10-6 (1) .

Old Deerfield 4-8-4 (1) .

Old Deerfield 5-8-7 (4)i
.

Old Deerfield 6-8-7 (3)' .

Old Deerfield 6-8-12 (3) .

Old Deerfield 7-4-7 Complete Tobacco (2)

Old Deerfield 8-6-6 Grass Top Dressing (4)

Old Deerfield 10-16-14 (1)

Old Deerfield Lawnshrub Fertilizer (2) i

Olds & Whipple, Inc.
O. & W. Blue Label Tobacco Fertihzer (2)i

.

O. & W. Complete Market Garden Ferti-

lizer (2)

O & W. Complete Tobacco Fertihzer (3)i
.

O. & W. Grass Fertihzer (1) .

O. & W. High Grade Starter and Potash
Compound (2) ....

O. & W. High Grade Vegetable and Potato
Fertihzer (2)1

O. & W. Special High Grade Tobacco
Starter (1)

Special Home Mixture (1) ...
Oyama Products Co.
Oyama Plant Food (1) .

Parmenter & Polsey Fertilizer Co.
P & P AA Brand 5-8-7 (4)i

P & P Grain Grower 2-10-2 (1)

P & P Maine Potato Fertihzer 4-6-10 (1)

P & P Plymouth Rock Brand 3-8-4 (7)i

P & P Potato Phosphate 4-8-7 (2)i
.

P & P Top Dressing 7-6-5 (3)' .

P & P 4-8-4 (4)1 ....
Pawtucket Rendering Co.
Animal Brand 3-8-4 (1) .

Pawtucket Market Garden (1) .

Pawtucket 4-8-4 (1) ...

Grade of

Fertilizer.

1-4-15
4-6-15

.5-2-10.5
5-6-1
5-6-3
10-4-2

4-6-10
4-8-4
5-4-5
5-8-7

3-. 5-3.

5

5-8-7
4-6-10
4-8-4

4-8-4

Nitrogen.

Propor-
tion in

Mineral
Form.

Quahty
of Water
Insoluble
Organic.

2-10-2
5-8-7

4-8-4
3-8-4

3-10-6
4-8-4
5-8-7
6-8-7
6-8-12
7-4-7
8-6-6

10-16-14
6-5-5

6-3-6

4-8-4
5-4-5
6-6-4

5-4-15

5-8-7

10-3-0
5.23-6.5-9.2

20.67-17.35-24.52

5-8-7
2-10-2
4-6-10
3-8-4
4-8-7
7-6-5
4-8-4

3-8-4
5-8-7
4-8-4

/lO
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Mixtures Substantially Complying with Guarantees—Continued.

Name of Manufacturer and Brand. Grade of
Fertilizer.

Nitrogen.

Propor-
tion in

Mineral
Form

.

Quality
)f Watoi
Insolubli-

Organic.

Form of

Potash.

Pawtucket Rendering Co.—Con.
Pawtucket 4-8-7 (1)

Pawtucket 5-8-7 (2)

Special Market Garden Mixture (1)

Piedmont-Mt. Airy Guano Co.
Harvest Brand 2-8-2 (3) .

Harvest Brand 3-8-4 (4) .

Harvest Brand 4-6-10 (3)

Harvest Brand 4-8-4 (4) .

Harvest Brand 4-8-6 (1) .

Harvest Brand 5-8-5 (2) .

Harvest Brand 5-8-7 (5) .

Harvest Brand 8-6-6 (2) .

Rogers & Hubbard Co.
Gro-Fast Plant Food (1) .

Hubbard's Bone Base Fertilizer for Seeding
Down (5)2

Hubbard's Bone Base Oats & Top Dressing(7)
Hubbard's Bone Base Soluble Corn & General

Crops Manure (5)2

Hubbard's Bone Base Soluble Potato Ma
nure (4)2

Hubbard's Bone Base Soluble Tobacco
Manure (5)2.....

Rogers & Hubbard's All Soils-All Crops
Fertilizer (2)2 . . .

Eogers & Hubbard's Climax Tobacco
Brand (2)2

Rogers & Hubbard's Corn & Grain Fer-

tilizer (5)2 .....
Rogers & Hubbard's High Potash Fer-

tilizer (2)

Rogers & Hubbard's Potato Fertilizer (5)

Rogers & Hubbard's Tobacco Grower, Vege
table Formula (5)2

Rogers & Hubbard's 2-8-4 Fertilizer (2)

Rogers & Hubbard's 4-8-4 Fertilizer (6)'

Rogers & Hubbard's 5-4-15 Tobacco Ash (1)

Rogers & Hubbard's 5-8-7 Fertilizer (4)2

Rogers & Hubbard's 5-10-5 Fertilizer (2)

Rogers & Hubbard's 10-8-8 Fertilizer (1)

Ross Bros. Co.
Ross Bros. Co. Lawn Grass Top Dressing
4-8-4 (1)

Ross Bros. Co. Market Garden 5-8-7 (1) .

Ross Bros. Co. Potato & Onion 4-8-4 (1) .

F. S. Royster Guano Co.
Royster's Dreadnaught Guano (1)

Royster's Gem Guano (1) .

Royster's Quality Trucker (3)

Royster's Rational Guano (7)

Royster's Spearhead Guano (5)

Royster's Top Dresser (4)

Royster's Trucker's Delight (5)2

Royster's 5% Truck Guano (4)2

Royster's VaUey Tobacco Guano (7)

Royster's Wrapper Brand (1)

Royster's 4-6-10 (1)

M. L. Shoemaker & Co., Inc.
Swift-Sure 3-10-3 Tobacco & General Use (1)

Swift-Sure 4-10-0 Tobacco Starter (1)

Springfield Rendering Co.
Special Lawn & Shrub Fertilizer (1) .

Springfield Market Garden Grower & Top
Dresser 5-8-7 (4)2

Springfield Tobacco 5-4-5 (1)
Springfield 3-8-4 (2)

Springfield 4-8-4 (2)
Springfield 4-8-7 (2)

4-8-7
5-8-7
5-8-7

2-8-2
3-8-4

4-6-10
4-8-4
4-8-6
5-8-5
5-8-7
8-6-6

4-5-4

3-5-6
10-3-8

3-8-6

6-8-5

6-8-10

4-10-4

5-4-5

1-10-3

3-8-10
2-10-4

6-4-4
2-8-4
4-8-4
5-4-15
5-8-7
5-10-5
10-8-8

4-8-4
5-8-7
4-8-4

2-8-2
2-12-4
4-8-7
1-9-4
3-8-4
7-6-5
4-8-4
5-8-7
5-4-5
7-4-7
4-6-10

3-10-3
4-10-0

5-5-5

5-8-7
5-4-5
3-8-4
4-8-4
4-8-7

Vio
All

Vio

H

H
H
2/5

H
1-1

y2

»/lO

Vs

Passed
Passed
Passed

Passed
Passed
Inferior
Passed
Passed
Passed
Passed
Inferior

Passed

Passed

Passed

Passed

Passed

Passed

'/«

Passed
Passed

Passed
Passed
Passed
Passed
Passed
Passed
Passed

Passed
Passed
Passed

Passed
Passed
Passed
Passed
Inferior
Passed
Passed
Passed
Passed
Passed
Inferior

Passed
Passed

Passed

Passed
Passed
Passed
Passed
Passed

Muriate
Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate

9/io sulfate!

Muriate
'/lo sulfate'

Muriate

*lb sulfate'

»/io sulfate'

Muriate

*lt sulfate'

Muriate

Muriate
Muriate

*li sulfate'
Muriate
Muriate
9/io sulfate'

Muriate
Muriate
Muriate

Muriate
Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
»/io sulfate'

»/io sulfate'

Muriate

*li sulfate'

% sulfate'

Muriate
«/io sulfate'
Muriate
Muriate
Muriate

' The remainder muriate, i.e., sufficient chlorine present to account for this amount of potash.
• Two analyses made.
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Mixtures Substantially Complying with Guarantees—Concluded.
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CHEMICALS AND RAW PRODUCTS.
Summary of Results of the Inspection of Fertilizer Simples and Raw Products.
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Nitrate of Soda and Sulfate of Ammonia.

Brands Substantially Meeting their Guarantees.
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Nitrate of Lime and Ammonium Phosphate.
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Cottonseed Meal and Castor Pomace—Concluded.

Brands Showing a Commercial Shortage op $1 or More per Ton.
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Superphosphate (Acid Phosphate), Precipitated Bone
Basic Slag Phosphate, Etc.

Brands Substantially Meeting their Guarantees.
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Muriate and High Grade Sulfate of Potash—Concluded.

Brands Showing a Commercial Shortage of $1 or More per Ton.



27

Ground Animal Tankage.

Brands Substantially Meeting their Guarantees.
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Ground Bone.

Brands Substantially Meeting their Guarantees.

Manufacturer. Brand.
Number

of

Samples.
Grade.

Degree of
Fineness.

Finer
than Vso

Inch.

Coarser
than Vw
Inch.

American Agricultural Chemi-

f

cal Co. . . . . I

Apothecaries Hall Co. .

Armour Fertilizer Works
Beach Soap Co. .

Berkshire Chemical Co.

Butchers Rendering Co.
Consolidated Rendering Co. .

Jacob Dold Packing Co.
John C. Dow Co.
Thomas Hersom & Co. .

International Agricultural
Corp. . . . .

Mapes Formula & Peruvian
Guano Co.

Geo. E. Marsh Co.
New England Rendering Co.
Old Deerfiekl FertilizerCo.,Inc,
Olds & Whipple, Inc. .

Pawtucket Rendering Co.
Piedmont-Mt. Airy Guano Co,

Rogers & Hubbard Co. . <

N. Roy & Son .

F. S. Royster Guano Co.
M. L. Shoemaker Co., Inc. .

C. P. Washburn Co. .

Special Ground Bone .

Fine Ground Bone
Bone Meal .

Big Crop Bone Meal .

Beach's FertiUzer Bone
Berkshire Fine Ground
Bone

Ground Bone
Ground Bone
Dold Bone Meal .

Dow's Pure Ground Bone
Pure Bone Meal .

Bone Meal .

Mapes Bone Meal
Fertilizer Bone
Ground Bone
Steamed Bone
Ground Bone
Ground Bone
Bone Meal .

Strictly Pure Fine Bone
Knuckle Bone Flour
Ground Bone
Fine Ground Bone Meal
Bone Meal .

Bone Meal .

31

31
3
9»
1

10 1

1

81

21
11
2
21
1

2 1

3
.51

31
1

21
1

1

2.50-22.88
3.00-22.88
4.00-20.00
3.00-22.00
2.75-20.00

3.00-20.00
3.00-20.00
3.00-22.90
3.00-23.00
2.43-24.00
2.43-24.00

3.04-22.00

4.00-20.00
2.00-22.89
3.00-22.90
3.00-22.00
3.00-22.00
3.00-23.00
3.00-21.00
4.00-20.50
4.64-24.70
3.36-25.16
3.00-22.90
4.50-21.00
3.04-23.00

70.70
52.48
63.76
69.88
35.67

78.94
70.71
61.77
74.63
70.70
88.50

78.80

46.22
50.01
63.05
37.88
77.64
66.28
47.52
62.32
98.60
36.94
77.67
53.36
74.68

29.30
47.52
36.24
30.12
64.33

21.06
29.29
38.23
25.37
29.30
11.50

21.20

53.78
49.99
36.95
62.12
22.36
33.72
52.48
37.68
1.40

63.06
22.33
46.64
25.32

Ground Bone Adulterated.



29

Wood Ashes.

Manufacturer and



oO

Pulverized Animal Manures—Concluded.

Br.\nds Substantially Meeting their Guarantees—Concluded.
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Humus (Partially Dry, Pulverized Peat).
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nitrogen amounting to three-tenths of one per cent (0.3%) or more of the weight of

the material. In the event of a total nitrogen exceeding the minimum guarantee,
accompanied by a low activity of the insoluble nitrogen, the overrun may be taken
into consideration in determining the classification of the water-insoluble nitrogen.

(&) The water-insoluble nitrogen in mixed fertilizers showing an activity below
fifty per cent (50%) by the alkaline method and also below eighty per cent (80%)
by the neutral method shall be classed as inferior. This necessitates the use of both

methods before classifying as inferior.

VEGETATION POT EXPERIMENT TO DETERMINE NITROGEN
AVAILABILITY OF PROCESSED LOW-GRADE MATERIALS AND

ACTIVATED SEWAGE PRODUCTS.
In recent years most of the slaughterhouse by-products that formerly were

largely absorbed by the fertilizer industry have been diverted to the manufacture
of cattle feeds where they command a better price and are more economically
utilized. The shortage of the different grades of tankage and dried blood, as well

as the normal expansion of the fertilizer industry, has naturally stimulated an
effort to produce substitutes for these organic nitrogen-containing substances.

By-products of relatively high nitrogen content but low in activity and availability

have served for the production of a class of processed organic nitrogen-containing
materials now offered to the trade under a variety of trade names and usually with
the claim that the plant food which they furnish is available to plant life. Although
these products are often bought and sold on their content of active nitrogen as

determined by laboratory methods, yet their actual nitrogen availabilitj' in many
instances has not been satisfactorily established. It was for this purpose that
vegetation experiments were inaugurated in 1925, and have been expanded during
1927 to include as many of these products as it was possible to locate through the

trade channels.
Description of the Products Under Experiment

Agrinite, manufactured by the American Agricultural Chemical Co. at one of

their plants at Carteret, N. J. The sample contained 8.88 per cent nitrogen, of

which .29 per cent was in ammoniacal, and 2.37 per cent in water soluble organic

form. The sample was furnished on request by a representative of the company.
Tankage, supposed to be animal tankage, representing the product sold by

Thomas Hersom & Co., New Bedford, Mass., to the several state institutions in

Massachusetts in the spring of 1927. It tested 8.58 per cent nitrogen, of which
2.42 per cent was in water soluble form; and 5.23 per cent phosphoric acid. The
sample was drawn from stock sold to the Massachusetts Agricultural Experiment
Station.

Avail Tankage, manufactured by the Western Fertilizer Products Co., Granite
City, 111. It tested 7.25 per cent total nitrogen, of which .66 per cent was in am-
moniacal, .13 per cent in nitric, and 1.08 per cent in water soluble organic form.

The sample was procured through trade channels.

Georgia Tankage, manufactured by Joslin Schmidt Co., St. Bernard, Ohio.

The sample was procured through trade channels. It tested 9.13 per cent total

nitrogen, of which 1.56 per cent was in water soluble organic form.

Hynite Tankage, manufactured by United Fertilizer Co., Milwaukee, Wis.
One sample, said to represent the product as manufactured in ] 927, was furnished

by the manufacturer and one sample was secured through trade channels; a com-
posite of the two was used in the experiment. The average nitrogen content was
8.92 per cent, of which 1.51 per cent was in water soluble organic form.

Horn and Hoof Meal. A mixture of processed horn and hoof meal was secured

through trade channels. It contained 14.32 per cent nitrogen, of which 2.32 per

cent was in water soluble organic form.
Imhoff Tank Sewage Sludge, from City of Worcester, Mass. The sample, taken

from drying bed, was exposed during the winter of 1925. It contained 2.75 per

cent nitrogen, of which .62 per cent was in ammoniacal form.

Milorganite, activated sewage sludge fertilizer, manufactured by the city of

Milwaukee. One sample was sent by the manufacturer and one was secured from

a carload sold in Massachusetts through trade channels in 1927; a composite of

the two was used in the experiment. It contained an average of 5.425 per cent

nitrogen, of which .45 per cent was in water soluble organic form.
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Nitrogenous Tankage, manufactured by the Fertilizer By-Products Co., Nor-
folk, Va. Two grades were furnished by the company and a composite of the two
was used in the experiment. The average nitrogen content was 6.215 per cent,

practically all of which was in water insoluble form.
Nitrolene, manufactured by F. S. Royster Guano Co., Norfolk Va. The

sample was procured from the manufacturer. It contained 8.90 per cent nitrogen,

of which .85 per cent was in ammoniacal, and 5.38 per cent in water soluble organic

form.
Omega Tankage, manufactured by the International Agricultural Corp.,

Norfolk, Va. One sample was secured through trade channels and one furnished

by the company upon request; a composite of the two was used in the experiment.
The average content of nitrogen was 8.375 per cent, of which .22 per cent was in

ammoniacal, and 1.47 per cent in water soluble organic form.
Process Tankage, manufactured by the Smith Reduction Co., Norfolk, Va.

This contained 7.48 per cent of nitrogen, of which 7.38 per cent was in water in-

soluble form.

Outline of the Experiment.

Each pot received 40 pounds of soil mixture (one part loam from nitrogen deficient

soil and two parts sifted sand) . The fertilizers were mixed with the entire amount
of soil in each pot, the basis of application being as follows: 14 grams fine ground
limestone, 5 grams each of muriate of potash and potash-magnesium sulfate,

lyi grams high grade sulfate of potash, 18 grams each of 16 per cent acid phosphate
and basic slag phosphate. The nitrogen-containing materials were applied in

unit quantity (sufficient to supply .42 grams of nitrogen)

.

The experiment was run in two series: one to show the availability of the total

nitrogen; the other to show the availability of the water insoluble nitrogen. Neces-
sary checks were run with double the amount of nitrogen from dried blood, the
standard nitrogen source; and with increased amounts of the basic fertilizer ap-
plication.

By both sub-irrigation and surface application the plants were supplied with
water in amounts representing 50 per cent of the water holding capacity of the soil

until hot weather when it was increased to 60 per cent.

Japanese millet was the crop grown. All pots had ten plants except pot No. 55
which had only nine. The plants were harvested on the same date, when in

full milk stage.

With the exceptions noted above, the experiment was conducted according to
the general methods described on pages 11 and 12, Control Bulletin 25.

The follow^ing table shows the yields of dry matter and the nitrogen recovered
in the above-ground parts of the plant; the nitrogen availability of each product,
from the standpoint of both total and water insoluble nitrogen and on the basis of

yield of dry matter and nitrogen recovered from dried blood being placed at 80.

The activity of the total and water insoluble nitrogen in each product as shown by
the two laboratory methods is also given.

Series 1.

—

Unwashed. ^ {See footnote page si.)

SOUBCE OF
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Series I.

—

Unwashed. i—Con.

Source of



0)
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Conclusions Drawn from the Experiment.

Omega Tankage. The activity of the total nitrogen was satisfactory by both

the allvaline and neutral permanganate methods. On the basis of both yield of

dry matter and nitrogen recovered, the nitrogen availability was approximately

52 per cent and 51 per cent, as compared with dried blood at 80 per cent. In the

study with the water insoluble nitrogen (the washed product) the alkaline perman-

ganate method classed the insoluble nitrogen as inferior (below 50 per cent) while

the neutral method barely passed it (80 per cent or above) . The actual availability

of the water insoluble nitrogen on the basis of yield of dry matter was about 44

per cent, and on the basis of nitrogen recovered about 43 per cent, as compared
with dried blood at 80 per cent.

Nitrolene. The activity of the total nitrogen by the alkaline method was about

per cent higher, and by the neutral method only about 9 per cent lower, than

was shown by dried blood. The actual availability of the total nitrogen by the

vegetation test was only 55 per cent and 56 per cent, respectively, on the basis

of dry matter yield and nitrogen recovered. Both laboratory methods condemned
the quality of the water insoluble nitrogen, showing an activity of about 49 per

cent by the alkaline, and 73 per cent by the neutral permanganate method. The
actual availability of the water insoluble nitrogen was about 38 per cent on the basis

of yield of dry matter, and 40 per cent on the basis of nitrogen recovered, as com-
pared ^yiih dried blood at 80 per cent.

Nitrogenous Tankage. The activity of the total nitrogen by the alkaline

method was classed as inferior; the activity by the neutral method was about 87

per cent, as compared with dried blood at 99 per cent. The actual availability of

the total nitrogen on the basis of dry matter yield and nitrogen recovered was 43

per cent and 42 per cent, respectively, as compared with dried blood at 80 per cent.

The alkaline method condemned the quality of the water insoluble nitrogen, while

the neutral method gave an activity of about 85 per cent. The actual availability

of this part of the nitrogen was about 42 per cent on the basis of both dry matter

yield and nitrogen recovered. Thus it Avill be seen that all of the vegetation tests

class the nitrogen in this product as inferior. This confirms the results secured

in 1926 on Ammoniate A and Ammoniate B, the names under which this product

was then sold.

Process Tankage. The activity of the total nitrogen was about 55 per cent

and 95 per cent, respectively, by the alkaline and neutral permanganate methods.

The actual total nitrogen availability by the vegetation test was about 58 per cent

on the basis of yield of dry matter, and 56 per cent on the basis of nitrogen recovered.

The water insoluble nitrogen was condemned by the alkaline method, but showed
an activity of 86 per cent by the neutral method. The availability of this part of

the nitrogen by the vegetation test was 52 per cent on the basis of dry matter yield,

and 53 per cent on the basis of nitrogen recovered.
Milorganite. The activity of the total nitrogen was about 56 per cent and

83 per cent, respectively, by the allcaline and neutral permanganate methods.
The nitrogen availability as measured by the vegetation test was 61 per cent on the

basis of jdeld of dry matter, and 57 per cent on the basis of nitrogen recovered.

The water insoluble nitrogen showed a low test by the alkaline method, but was well

above the passing mark by the neutral method. The actual availability of this

part of the nitrogen was about 84 per cent on the basis of yield of dry matter, and
85 per cent on the basis of nitrogen recovered. These unlooked for results were
from 22 to 28 points higher than the availability of the total nitrogen in the original

material, and nearly 50 points above the insoluble nitrogen activitj' as measured
by the alkaline permanganate method . The high availability of the water insoluble

nitrogen as compared with the availability of the total nitrogen might indicate that

^ome soluble toxic compounds were washed out in the preparation of the material

"or this experiment.
Agrinite. The total nitrogen activit}"- was satisfactory by both laboratory

methods, as was also its availability by the vegetation test. The water insoluble

nitrogen showed a passing quality by both laboratory methods and a satisfactory

availabilit}^ by the vegetation test.

Avail Tankage. The total nitrogen showed a fair activity by both laboratory
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methods. The actual availability based on the yield of dry matter was 51 per
cent, and on the basis of nitrogen recovered 50 per cent, as compared with dried

blood at 80 per cent. The water insoluble nitrogen showed an activity of just 50
per cent by the alkaline, and 79 per cent by the neutral method. The actual
availability of this part of the nitrogen was low, being about 46 per cent on the
basis of both jdeld of diy matter and nitrogen recovered.
Georgia Tankage. The activity of the total nitrogen was satisfactory by both

laboratory methods. The availability of the total nitrogen was 53 per cent on the

basis of yield of dry matter, and 49 per cent on the basis of nitrogen recovered.

The water insoluble nitrogen showed a passing quality by both laboratory methods,
but an actual availability of only about 50 per cent on the basis of jdeld of dry
matter, and 48 per cent on the basis of nitrogen recovered.
Hynite Tankage. The total nitrogen showed a satisfactory activity by both

laboratorj^ methods, and an actual availability of about 62 per cent on the basis of

yield of dry matter, and 59 per cent on the basis of nitrogen recovered. The
water insoluble nitrogen showed a satisfactory activity by both laboratory methods,
but showed a low availability by the vegetation test, about 48 per cent on the basis

of yield of dry matter, and 49 per cent on the basis of nitrogen recovered. These
figures confirm the low availability noted on the water insoluble portion of the
nitrogen on this material in 1926.

Rehmsdorf Tankage. The activity of the total nitrogen by both laboratory
methods was satisfactory. The availability of the total nitrogen by the vegetation

test was 57 per cent on the basis of the jdeld of dry matter, and 53 per cent on
the basis of nitrogen recovered. The water insoluble nitrogen showed an activity

of only 45 per cent by the alkaline, and 81 per cent by the neutral permanganate
method. The availability of this part of the nitrogen was low, being only 45 per
cent on the basis of dry matter yield, and 43 per cent on the basis of nitrogen

recovered. This confirms the low availability noted on the water insoluble nitrogen

on this material in the 1926 experiment.
ImhofF Tank Sewage Sludge. The total nitrogen showed a fair activity by

the alkaline, and a low activity by the neutral method. The actual availability

of the total nitrogen was low on the basis of both yield of dry matter and nitrogen

recovered. The water insoluble nitrogen showed only 46 per cent activity by the

all?;aline, and 83 per cent by the neutral method. The actual availability of this

part of the nitrogen as measured by the vegetation experiment was low, but was
about equal to the actual availability of its total nitrogen.

Horn and Hoof Meal. Both the laboratory methods and the vegetation test

classed both the total nitrogen and the water insoluble nitrogen in this material

as being of good quality.

Animal Tankage. Both the activity and actual availability of the total nitrogen

were satisfactory. The water insoluble nitrogen showed a passing quality by
only a small margin by the allcaline method, and about 92 per cent by the neutral

method. The actual availability of this part of the nitrogen was not satisfactory,

being less than 51 per cent on the basis of }deld of dry matter, and about 49 per

cent on the basis of nitrogen recovered. The product had the appearance of being

a mixture of animal tankage and processed low-grade material.

The accompanying photographs furnish interesting confirmation as to the

growth secured from the use of each nitrogen product.

DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILIZERS
FOR SALE IN THE STATE IN 1927.

The American Agricultural Chemical Co., 92 State St., Boston, Mass.
American Chemical Specialties Co., Springfield, N. J.

American Cyanamid Co., 535 Fifth Ave., New York, N. Y.
American Soda Products Co., 322 Chestnut St., Moorestown, N. J.

Apothecaries Hall Co., 8-24 I^enedict St., Waterbury, Conn.
Armour Fertilizer Works, 50 Broad St., New York, N. Y.
Ashcraft-Wilkinson Co., 601 Trust Company of Georgia Bldg., Atlanta, Ga.
Atlantic Packing Co., 40 North Market St., Boston, Mass.
The Baker Castor Oil Co., 120 Broadway, New York, N. Y.
The Barrett Co., 40 Rector St., New York, N. Y.
Barrie Laboratories, Inc., 261 Franklin St., Boston, Mass.
Beach Soap Co., cor. Maple and Lawrence Sts., Lawrence, Mass.
The Berkshire Chemical Co., Bridgeport, Conn.
Bon Arbor Chemical Co., Inc., 390-2 Straight St., Paterson, N. J.

Joseph Breck & Sons Corp., 85 State St., Boston, Mass.
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F. W. Erode Corp., 119 Madison Ave., Memphis, Tenn.
Butchers Rendering Co., Fall River, Mass.
C. & R. Sales Co., Worcester, Mass.
The E. D. Chittenden Co., 1115 Main St., Bridgeport, Conn.
Clay & Son, Temple Mill Lane, Stratford, London, England.
Consolidated Rendering Co., 40 North Market St., Boston, Mass.
J. J. Corkery, 116 Jefferson Ave., Everett, Mass.
The Davey Tree Expert Co., Inc., Kent, Ohio.
S. P. Davis, 207-8-9 Home Insurance Bldg., Little Rock, Ark.
Jacob Dold Packing Co., 745 WilUam St., Buffalo, N. Y.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Earp-Thomas Cultures Corp., Nelson Ave. and Hill St., Long Island City, N. Y.
Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.
Thomas W. Emerson Co., 213 State St., Boston, Mass.
Essex Fertilizer Co., 39 North Market St., Boston, Mass.
The Excell Laboratories, 4535 Ravenswood Ave., Chicago, 111.

R. & J. Farquhar Co., 6 and 9 South Market St., Boston, Mass.
Ford Motor Co., Detroit, Mich.
The L. T. Frisbie Co., New Haven, Conn.
H. L. Frost & Co., 20 Mill St., ArUngton, Mass.
The Grasselli Chemical Co. of Massachusetts, 32 India St., Boston, Mass.
Greene & Co., Marblehead, Mass.
Thomas Hersom & Co., New Bedford, Mass.
Humphreys-Godwin Co., Front and Union Sts., Memphis, Tenn.
International Agricultural Corp., 38 Chauncy St., Boston, Mass.
International Agricultural Corp., Columbus, Ga.
Henry James & Son, Inc., Somerville, Mass.
The Jarecki Chemical Co., 50 Broad St., New York, N. Y.
John Joynt, Lucknow, Ontario, Canada.
Spencer Kellogg & Sons, Inc., 98 Delaware Ave., Buffalo, N. Y.
Kuttroff, Pickhardt & Co., Inc., 1150 Broadway, New York, N. Y.
Long Branch Sheep Farms, Bowdoinham, Me.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Fertihzer Co., 40 North Market St., Boston, Mass.
Lucas Kil-Tone Co., Vineland, N. J.

The Mapes Formula & Peruvian Guano Co., 270 Madison Ave., New York, N. Y.
A. G. Markham & Co., 30 Stockbridge St., Springfield, Mass.
The Geo. E. Marsh Co., 393 Chestnut St., East Lynn, Mass.
The McCallum Co., 133 7th St., Pittsburgh, Pa.
WilUam 1^. McCrilhs, 89 State St., Boston, Mass.
Merrimac Chemical Co., 148 State St., Boston, Mass.
Middlesex County Farm Bureau, 740 Main St., Waltham, Mass.
The Miller Fertilizer Co., Garrett Bldg., Baltimore, Md.
The Mitchell Fertihzer Co., 26 South Water St. Providence, R. I.

Natural Guano Co., Aurora, 111.

Harold E. Nelson, 42 Washington St., Lynn, Mass.
New England Dressed Meat & Wool Co., 174 Somerville Ave., Somerville, Mass.
New England Fertilizer Co., 40A North Market St., Boston, Mass.
New England Rendering Co., Brighton, Mass.
Old Colony Fertihzer Co., Inc., 141 Milk St., Boston, Mass.
Old Deerfield Fertihzer Co., Inc., South Deerfield, Mass.
Olds & Whipple, Inc., 168 State St., Hartford, Conn.
Oyama Products Co., Newburgh, N. Y.
Pacific Manure & Fertihzer Co., 429 Davis St., San Francisco, Cal.
Parmenter & Polsey Fertihzer Co., 41 North Market St., Boston, Mass.
Pawtucket Rendering Co., Rear 654 Mineral Spring Ave., Pawtucket, R. I.

Piedmont-Mt. Airy Guano Co., Baltimore, Md.
Premier Poultry Manure Co., 431 South Dearborn St., Chicago, 111.

The Pulverized Manure Co., 828 Exchange Ave., Union Stock Yards, Chicago, 111.

Rainey-Wood Coke Co., Inc., 52 Vanderbilt Ave., New York, N. Y.
Rocky Mountain Fertihzer Co., Helena, Mont.
The Rogers & Hubbard Co., Portland, Conn.
Ross Brothers Co., Worcester, Mass.
N. Roy & Son, 675 Washington St., Attleboro, Mass.
F. S. Royster Guano Co., Baltimore, Md.
M. L. Shoemaker Co., Inc., Delaware Ave. and Venango St., Philadelphia, Pa.
Springfield Rendering Co., Springfield, Mass.
George Stevens, Peterborough, Ontario, Canada.
James A. Sturges & Co., 107 Union St., Easthampton, Mass.
Swift & Co. Fertilizer Works, Baltimore, Md.
Henry J. Taubert, 18 Brooks St., Brighton, Mass.
William Thomson & Sons, Ltd., Tweed Vineyards, Clovenfords, Scotland.
Uniform Products Co., Lancaster, Pa.
United States Guano Co., Baltimore, Md.
Victory Fertihzer Corp., 113 State St., Boston, Mass.
C. P. Washburn Co., Cambridge St., Middleboro, Mass.
Wessel, Duval & Co.. 25 Broad St., New York, N. Y.
The Wilcox Fertihzer Co., 56 West Main St., Mystic, Conn.
W. W. Windle Co., West Main St., Millbury, Mass.
J. M. Woodard, Greenfield, Mass.
Worcester Rendering Co., Auburn, Mass.
Wm. P. Young & Son, 22 and 24 High St.. Pottstown, Pa.





CONTROL SERIES BULLETIN No. 42 DECEMBER, 1927

MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

v

'Ui

INSPECTION OF AGRICULTURAL LIME

PRODUCTS

By H. D. Haskins, M. W. Goodwin and J. W. Kuzmeski

The value of lime as a soil amendment in any program for soil improve-

ment is well recognized by the average farmer; the information furnished

by this publication should prove of real service in the selection and purchase

of Ume products for this purpose. It gives in appropriate tabular form the

composition and cost of those Ume products which were offered to the Massa-

chusetts trade during 1927.

Requests for Bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION
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INSPECTION OF AGRICULTURAL LIME PRODUCTS
FOR THE SEASON OF 1927

BY H. D. HASKINS, OFFICIAL CHEMIST, ASSISTED BY M. W. GOODWIN
AND JOHN W. KUZMESKI

MANUFACTURERS AND BRANDS
During 1927, 27 different brands of lime and 3 brands of gypsum or land plaster

were registered in Massachusetts by 22 firms or individuals. The products may
be grouped as follows:

Hydrated or slaked lime

Lime ashes

Precipitated lime

Ground limestone

Ground shell lime

Gypsum or land plaster

14

3
1

27
3

With two exceptions all of the products registered have been analyzed during

the year. This work is carried on under the same rules and regulations and with

the same care that characterizes the annual fertilizer control service.

Products Not Sampled
Atlantic Gypsum Products Co., Portsmouth, N. H., Atlantic Agricultural Gypsum.
Edward Bryant Co., Boston, Mass. Tolman Lime Wood Ashes.

HYDRATED OR SLAKED, PRECIPITATED AND AIR-SLAKED
LIMES AND LIME ASHES

Reference to Table I shows that the guarantees on these, the more active forms

of lime, have as a whole been well maintained. Only one deficiency was noted, and
this was of minor importance. The Agricultural Hydrated Lime, manufactured

by the Lee Lime Co., showed a shortage of 3.02 per cent in magnesium oxide.

This was partially made up by an overrun of 1.91 per cent in calcium oxide, so

that the actual deficiency was only 1.11 per cent, or 22 pounds in a ton, which would
have a value of only 12 cents.

GROUND LIMESTONE AND GROUND SHELL LIME
Only one brand of ground limestone was found deficient. The Monarciue

Brand, put out by Clifford L. Miller, showed a shortage of 1.96 per cent magnesium
oxide. This was in part made up by an overrun in calcium oxide so that the

shortage was only 1.59 per cent, equivalent to about 32 pounds in a ton, which
M'ould have a value of about 12 cents at the plant, this computation being based

on the actual cost of 100 pounds of effective oxides, f.o.b. plant.

Thedegree of fineness of the ground limestone and shell limeproducts is graphically

shown in the following chart. The very fine is that portion which passes an 80-

mesh sieve; the fine, that which passes a 40-mesh but is caught by an 80-mesh
sieve; the coarse, "that which is caught by a 40-mesh sieve.



Chart Showing Relative Fineness of Ground Limestone
from Various Sources
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Table II.— Ground Raw Limestone and Ground Shell Lime

Name of Manxtfacturer
AND Brand.

Calcium
Oxide (CaO).

Found. Guar-
anteed

Magnesium
Oxide (MgO).

Found. Guar
anteed.

Carbonates
OF Lime and
MAGNESIA.

Found Guar-
anteed

Brewer & Co., Inc., Wor-
cester, Mass.

Champlain Valley Agri-
cultural Limestone _(2)i

Grangers Manufacturing Co.,
West Stockbridge, Mass.

Grangers Agricultural Lime-
stone (7) ...

Hoosac Marble Co., North
Adams, Mass.

Ground Marble (1)

Clifford L. Miller, West
Stockbridge, Mass.

Monarque Brand Agricultural
Limestone (2) .

New England Lime Co.,
Adams, Mass.

Agricultural Limestone (4) .

Pownal Lime Co., Pownal,
Vt.

Pownal Agricultural Lime-
stone (7) ...

Producers Sales Co., South
Norwalk, Conn.

Sealshipt Brand Oyster Shell
Lime (3) .

Donald U. Smith, Ashley
Falls, Mass.

Ashley White Agricultural
Limestone (1) .

Solvay Process Co., Syracuse,
N. Y.

Solvay Pulverized Limestone
(1) ....

50.73

39.21

65.72

37.24

53.51

48.36

46.26

31.65

46.87

48.00

35.00

52.00

36.87

52.00

47.00

45.00

30.00

46.50

2.56

8.23

1.09

11.76

.94

4.65

1.10

19.92

4.46

.50

1.00

1.00

13.72

.25

3.00

.75

10.00

1.50

95.89

87.39

99.35

91.04

97.46

96.02

84.85

98.14

92.97

93.00

90.00

96.00

94.48

93.31

94.00

77.00

99.00

86.00

969

949

1.136

980

1,089

1,060

938

1.031

1,004

$0.46

.45

.44

.38

.41

.47

.53

.51

.42

1 Two analyses.

Table III.— Gypsum or Land Plaster^

Name or Manufacturer and Brand.
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Control of Salmonella PuUorum
Infection

(Bacillary White Diarrhea)

1927-1928

By W. R. Hinshaw and E. F. Sanders

This is the eighth annual report on the control of bacillary white diarrhea

under the Poultry Disease Elimination Law.

During the 1927-28 season, 232,091 tests were made on a total of 190-

658 birds in 321 flocks. In 1926-27 the total number of tests made was
127,327 in 249 flocks.

A total of 138 non-reacting flocks, comprising 80,829 birds, are reported.

In 85 of these flocks every bird on the farm was tested, representing a

total of 58,263 birds.

An effort is being made to encourage annual total flock testing, since

non-consecutive "sample" or partial testing has proven to be a failure as an

eradication plan.

Requests for bulletins should be addressed to the

Agricultural Experiment Station,

Amherst, Mass.





CONTROL OF SALMONELLA PULLORUM INFECTION

IN MASSACHUSETTS
1927-1928

By W. R. Hinshaw and E. F. Sanders

The 1927-28 bacillary white diarrhea testing season began August 15, 1927

and ended March 1, 1928. Three liundred and forty-four applications for

testing were received and 321 flocks were tested. Twenty applications were

cancelled at the owner's request, two applicants were not served because of

failure to pay for previous service, and one failed to file his application in

time for service. Thus, every flock owner who complied witli the testing rules

was served.

This was made possible liy increased funds, which in turn i)rovi(le(l addi-

tional equipment and ))ersonnel, and by the excellent cooperation of the

jioultrymen, the State and Coimty Extension Service, the Massachusetts

Association of Certified Poultry Breeders, the administrative forces, and the

laboratory and field workers. We wish at this time to express appreciation

to all of the agencies that have cooperated in making the season a successful

one, and especially to Dr. J. B. Lentz, Miss Miriam K. Clarke, Miss Rebecca

L. Mellor, and Mr. C. B. Waite for their part in the past season's' work and

in the preparation of this report.

Service Rendered under the Poultry Disease Elimination

Law during the 1927-1928 Season.

The following is a summary of the service rendered to poultrynien during

the past season:

—

Number of flocks tested, 321

Number of tests made, 232,091

Number of birds tested, 190,658

Non-reacting flocks, 138

Flock owners testing 100 per cent of all

chickens on premises, 162

Total 100 per cent non-reacting flocks, 85

Personal conferences held with visitors

at the laboratory, 76

Table 1 summarizes, by counties, the distribution of tests and infection

found in the principal breeds during the 1927-28 season. The figures used in

this table refer to the actual number of birds tested one or more times dur-

ing the season, and not to the total tests made.

The largest percentage of the birds tested were Rhode Island Reds. For

a comparison of the percentage of various breeds tested during other seasons,

the reader is referred to Table IV, Control Series Bulletin 39, from this

Station. The miscellaneous breeds include Rhode Island Whites, Black

Minorcas, Jersey Black Giants, Brahmas, Buff Plymouth Rocks, eight geese,

three guinea-fowl, two jungle-fowl, and one turkey. The geese, guinea-fowl.







and turkey were from a flock which showed heavy infection among the

chickens. One guinea hen was reported as a reactor, but all of tlie other

fowl were non-reactors. The jungie-fowl, tested witli another flock, were
both non-reactors.

Since March 1, when the regular testing season closed, investigational testj

have been made on several flocks. In one of these, five ducks and 45 pigeons

were tested, none of which reacted to the routine agglutination test. These

birds were on a farm where a large niunber of reactors among the chickens

were detected earlier in the season. At the time the pigeons and ducks were

tested, three reactors which had been, reported at the previous tests, were

found among the 132 chickens. The object of making tests on fowl other

than chickens has been to determine, if possible, whether or not sucli birds

might be carriers of Salmonella pulloram infection. It is hoped the flock

owners will cooperate next season, so tiiat more work may he done on this

problem and if reactors are found, the results will be cliecked by nutop.sy

and bacteriological examination.

Percentage of Total Birds Tested in Flocks

A summary ot the percentage of toltil birds testetl in Hocks is given in

Table II.

(^ne hundred and sixty-two flock owners (50.47 per cent) tested all chickens

on their premises and 85 (52.17 per cent) had non-reacting flocks. Only 12

of the 162 flocks were 100 per cent tested in 1926-27 and five of these were
without reactors. This demonstrates the increased interest which is being-

taken in the movement for total flock testing.

In the 162 flocks there were 106,455 birds (55.84 per cent of the total birds

tested). In the 85 negative flocks in this group, there were 58,263 birds (54.73

per cent of the total birds in 100 per cent tested flocks).

During the past season, 65 flock owners (20.25 per cent) tested 75 to 100

per cent; 43 flock owners (13.40 per cent) tested 50 to 75 per cent; and 51

flock owners (15.89 per cent) tested less than 50 per cent of all birds in their

flocks.

Table III is a comparative study of flocks tested with the poultry popula-

tion in the State. The poultry population figures given in this table are froiii

the 1925 census report, while the data regarding the estimated number oi'

flocks in each county were supplied bj' the County Extension Service. Tiie

authors are indebted to Professor W. C. Monalian for these statistics.

Plymouth County poultrymen tested 22.73 per cent of the birds in the

county and ranked first in percentage of poultry population tested in 1927-28,

50.28 per cent of all birds tested being in 100 per cent tested flocks. Tiiis

county, testing 6.8 per cent of its flocks of over 50 birds, ranked tlnrd in

percentage of flocks tested.

Norfolk County, with 21.34 per cent, ranked second in percentage of poul-

try population tested, and 52.78 per cent of all Ifirds tested in the county

were in 100 per cent tested flocks.

Barnstable County, with 16.05 per cent, ranked tifird in percentage ot

poultry population tested, and second lioth in percentage of flocks tested,

and in percentage of birds (95.63 per cent) showing no infection by means

of the agglutination test. Fifty-seven and nine-hundredtlis (57.09) per cent

of all birds tested in this county were in 100 per cent tested flocks.

Hampshire County, witii 13.50 per cent, ranked first in jiercentage of flocivs



Table III. Comparison of Flocks and Birds Tested with Poultry Population Based on 1925

Census
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Another man had 9.87 per cent infection last year and 44.75 per cent in-

fection in the 1927-28 test. He decided to eliminate his infected flock after

the 1926-27 test and bought eggs for replacement from flocks known to have

no reactors in tlieni for two consecutive years, but made the mistake of hatch-

ing the disease-free eggs in an incubator with eggs from diseased flocks. The

result was an abnormal mortality among his clucks and a high percentage of

reactors in the survivors.

Two of the 13 flocks, having more than 20 per cent infection and testing

for two or more consecutive years, were discovered to contain reactors whicii

had been found on a previous test. In answer to a questionnaire, four of

these 13 flock owners reported that they had kept reactors for egg-laying-

purposes, one reported that he had not, and no answer was received fro)n

eight. Nine of this group tested all their birds in 1927-28, while four tested

only a portion of their flocks. In 1926-27, six of the group failed to test all

their birds.

An individual study of eacli flock and its management needs to be made in

such cases as described to ascertain wiiether or not it is iulvisable to attempt

to eradicate bacillary white diarrhea. In most instances after such a study,

the flock owner would probably be advised to stop breeding and to buy

disease-free stock yearly for replacements.

For data on the range of infection previous to 1923-24, the reader is re-

ferred to Table II of Control Series Bulletin No. 39.

Progress in Control of Salmonella Pullorum Infection

It is a diiiicult problem to determine with accuracy the progress being made

in the control of the disease in Massachusetts. The work in the past has been

partly of an educational nature, leading to the present plans which we be-

lieve will show nuich greater results in the future. Poultrymen have not

realized the necessity for total flock testing; have thought it unnecessary to

test each year after the flock became free from the disease, or if they did

test, it was on only a small percentage of the flock; and have kept reactors

for egg-producing purposes, and some have not removed reactors from the

breeding flocks. All these factors have hindered progress.

However, as seen by studying Table V, control of the disease is being-

accomplished.

There has been a constant increase in the number of flocks tested each

year during the five-year period from 1923-1928. With the exception of 1926-

27, the number of non-reacting flocks has steadily increased. In 1926-27 there

were 105 flocks tested for the first time, and nearly twice as many birds were

tested as in any previous season. There were 108 flocks which were tested

in 1925-26, but not in 1926-27. Since 81 of these flocks were on the non-

reacting list of 1925-26, only 43 non-reacting flocks of 1925-26 were again tested

in 1926-27. The large number of new flocks tested and the lack of consecu-

tive 100 per cent testing proliably account for the decrease in number of

non-reacting flocks that season.

A similar condition existed in 1927-28, when 106 new flocks were tested,

but 93 of those tested in 1926-27 were not tested in 1927-28. Among these

93 there were 35 of the 114 non-reacting flocks of that year.

The most significant data included in Table V are the comparisons of the

tests made with the poultry population of Massachusetts given in the 1925

census. There has been a marked increase in the percentage of the total

birds in the State which have been tested during the past two years, 6.27 per
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cent being tested in 192()-27, and 9.39 per cent in 1927-28. It has been esti-

mated that approximately 25 per cent of all tiie birds in the State will be

needed to supply the demand for enough tested breeding stock for annual

replacements, so the number of birds tested will have to be more than doubled

to meet this possible demand.

In 1927-28, 3.98 per cent of the poultry population of Massachusetts was
in non-reacting flocks. This is twice tiie percentage of 1926-27, slightly

more than twice that of 192.'5-26, three times that of 1924-25, and over six

times that of 1923-21.. It will be noted that though there were less non-react-

ing flocks in 1926-27, tliere were 0.32 per cent more birds in such flocks in

1926-27 than in 1925-26. Twenty-four (21.06 per cent) nu)re non-reacting

flocks were detected in 1927-28 than in 1926-27. In 1927-28 there were 1.0,560

(100.72 per cent) more birds in non-reacting flocks tiian in 1926-27. Thus it

is evident tiiat eitlier larger flocks or a larger percentage of the total birds

in flocks are being tested. Data collected during the 1927-28 season indicate

tiiat part of the increase is due to poultrymen testing a larger percentage of

the total birds in the flock.

Classification of Fowl Tested

Table VI gives a summary of the niunber of various fowl tested, the num-
ber of males and females, and the relative percentage of infection in each.

Thc'fowl other than ciiickens were tested for the purpose of determining

to what extent infection exists in birds other than chickens. This phase is

described elsewhere in this report. Unfortunately, we could not autojDsy the

one auinea-fowl which reacted to the test.

Table VI. Classification of Fowl Tested in 1927-28.

Fowl
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Failure to Remove Reactors

By comparing the testing re])ort!5 of 192G-27 with those of 1927-28, and by

comparing the several reports of testing done within tiie season, tlie data

summarized in Table VII were compiled. These data are not representative

of all flocks tested, since they were compiled only from reports on flocks

tested two or more times.

Table VII. Number of Flock Owners Known to Have Left Reactors from Previous

Tests in Their Flocks.
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It is true that control measures advised in the past have nut stated deli-

iiitely that reactors should be disposed of by selling for meat purposes only,

l)ut it is doubtful if many farms are equipped to place birds in as strict a

cpiarantine area as is necessary to remove all danger of transmission of the

disease to disease-free birds kei)t on the premises. Several instances have

l)een called to our attention where reactors have been kept in the same house,

but in pens separate from non-reactors. In some cases it has even lieen nec-

essary to pass through the pen of reactors to carry feed to the non-reactors.

It has been the experience of ])oultrymen who have tried both methods that

eradication is more quickly and economically accomplished if reactors are

sold to the market ratiier than kept for egg-producing purposes. Tlie sac-

rifice in the value of the eggs received from a flock of diseased birds will be

more than returned by the increased value received from non-reacting stock

;it a later period.

Age at which Pullets can be Tested

For the past few years it has been considered necessary to withhold the

testing of pullets until they are in production, but no experimental data have

been collected to support this theory. Tlierefore, during the 1927-28 season,

such information as could be obtained on the sul:)ject of pullet testing has

been collected. Table VIII gives the sununary of the results in one flock

which was tested nearly a month before any of the pullets started to lay, and

each month thereafter for five montiis. Trapnest records on tlie flock were

available.

Table VIII. Summary of Tests Made on a Trapnested Flock to Obtain Information on

the Proper Age to Test Pullets.
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birds, iind tlie.se were tested at monthly intervals for three months followinii-,

and no reactors ^\'ere detected. Thus, 19 (82.61 per cent) of the 23 reactors

were culled one month before the flock reached 10 per cent production.

The progenj^ from this flock will be availalile for testing as soon as they

are large enough to withstand loss of blood.

At a meeting of the New Englaiid laboratory workers engaged in Salnx-n-

elia pullorum infection control work, held at Amherst, Mass., April 24, 2-5,

and 26, 1928, a plan for cooperative investigation of pullet testing was agreed

upon. The object of this work is to com])i]e data which will give a basis for

determining the proper age to test pullets.

Causes of Failure to Eradicate Salmonella Pullorum Infection

There is considerable doubt in the minds of many poultrymen as to the

possibilities of eradicating Salnionelhi puUorum infection from flocks by the

application of the agglutination test. Space will not permit a detailed

discussion here, but a careful study of Table A' will convince one that results

are being obtained in Massachusetts. Hovvever, greater results will be evident

when poultrymen begin to realize that they, as well as the testing laboratory,

have a jKirt in the control program. Below are enumerated several of the

reasons why some poultrymen are failing to get results. These were suggested

by actual examples that have presented them.selves during the 1927-28 testing

season.

Reasons for Failure.

1. Lack of annual 100 per cent flock testing.

2. Failure to remove reactors from the flock as soon as they are re-

ported.

3. Holding reactors for egg-producing purposes.

1. Feeding infertile eggs from unknown sources.

5. Failure to l)urn offal from reactors killed for home consumption.

6. Buying stock (eggs, chicks, adults) from non-tested flocks.

T. Custom hatching for poultrymen who have not tested their flocks.

8. Returning birds to the flock from poultry shows and egg-laying con-

tests without first quarantining and testing.

9. Failure to clean and disinfect the houses following the removal of

reactors.

10. Improper numbering of blood vials.

The 1928-29 Testing Plan

The plan for the 1928-29 testing season has been completed, and application

cards will be furnished upon request. Copies of the various forms to be used

during the 1928-29 season are given below.

The information sheet and the application card are sent to each applicant,

and both should be carefully read before the application card is filled out

and returned. The time requested for testing is only tentative, but service

will be given as near as possible to the date requested. On the reverse side

of the application is a space for listing flock owners whose flocks can be

conveniently tested at the same time as that of the applicant.

As soon as the application card is received at the laboratory an acknow-

ledgment card is forwarded. Two to three weeks previous to the time the

blood collector will be routed to a farm a verification card is sent to the

owner. This should be promptly returned, since no testing will be done for

an applicant until he has returned this card.
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The lield sheet is lilled out in duplicate by the blood collector, and one

copy is given to the flock owner while the other is sent to the lalioratory

with tlie lilood samples. The blood collector is instructed to explain this

report to the flock owner.

After each visit to a farm the blood collector is required to fill out and

return to tlie laboratory a questionnaire regarding the condition of the flock,

etc. The purpose of this is to give the laboratory a complete record of each

flock, which will aid us to help the flock owner to solve some of his problems.

The replies given are confidential and it is hoped that the poultrjninen will

cooperate with the blood collector in getting the information desired.

When the test is compleced a report is sent to the flock owner with a sheet

of suggestions for control of the disease. If the flock owner desires to pay

for the toll charges, the laboratory results will be teleplioned and later the

written report will be mailed.

Cooperation of Poultrymen

The poultrjinen who make application for testing are asked to cooperate

in getting their applications filed before the testing season starts, to return

verification cards immediately after they are received, and to notify the

laboratory as soon as any changes in plans are made.

The blood collector has a definite schedule, which must be observed in order

to maintain efficiency in the laboratory. Therefore, a strict observance of

the requests made on the final notice sent to each applicant a few days be-

fore the blood collector arrives will save time and money.

Reports of complaints regarding the service rendered are welcomed, and

applicants are invited to make personal calls at the laboratory at any time.'

However, appointments for a definite date and hour will insure service.

Total flock testing is urged. If more than one test is desired during the

season, every bird on the farm should be tested each time. It will pay in

the end. When retesting is requested, the first test should be m.ade in August

or September to insure service at a later date.

The blood collector is an official agent of the department, and compliance

with his requests for sufficient help and cooperation will be appreciated both

by him and by the department. He has been instructed to be courteous, to

handle birds with care, and to use every precaution to prevent the spread of

infectious diseases. If he fails in any of these notify us immediately. His

job is to collect blood samples and not to give advice on diseases or poultry

husbandry.

Summary

During the 1927-28 testin;>- season 232,091 agglutination tests were made

on 190,658 birds in 321 flocks. There were reported 80,829 (42.39 per cent)

birds in 138 non-reacting flocks. There were 106 flocks tested for the first

time, 156 flocks which were tested in 1926-27, and 59 flocks which were tested

previous to 1926-27, but not in that season, and tested again in 1927-28. Based

on the 1925 census reports, 9.39 per cent of the poultry population in Mass-

achusetts was tested, and 3.98 per cent of the poultry population is concen-

trated in non-reacting flocks.
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(Information Sheet)

INFORMATION REGARDING SALMONELLA PULLORUM
INFECTION (BACILLARY WHITE DIARRHEA)

OF DOMESTIC FOWL
FROM

MASSACHUSETTS AGRICULTURAL EXPERLMENT STATION
DEPARTMENT OF VETERINARY SCIENCE

AxMHERST, MASS.

A. GENERAL
L Salmonella puUoruin infection (Bacillary White Diarrhea) is a common

infectious disease of chicks and adult fowl, causing severe loss in this State.

2. The disease may be transmitted from generation to generation by car-

riers, principally through eggs laid by diseased hens.

3. Carriers (reactors) may be detected by means of a laboratory test

called the agglutination test. In infected flocks several tests in;iy be neces-

sary to eradicate the disease from tiie flock.

4. The entire flock including males, pullets, and hens should be tested eacli

year. Several tests per season on infected flocks will hasten eradication.

After a flock is once free from the disease an annual 100 per cent flock test

is recommended to insure freedom.

13. APPLICATION FOR AGGLUTINATION TESTING
L Application for testing should be made directly to:

—

Department of Veterinary Science.

Massachusetts Agricultural Exj^eriment Station,

Amherst, Mass.

2. Tlie testing season is from August 1 to March 1. Application cards

nmst be filed each year before September 1. Service cannot be guaranteed

for those applying after this date. Applications will be accepted in order of

priority but locality and convenience of routing with other applicants must

be considered in arranging schedules.

3. Testing will be done for any flock owner in Massachusetts who will

agree to:

(a) Have all blood samples collected by an official blood collector, and

to furnish such help as is necessary to take the samples;

(b) To pay 10 cents for each blood sample tested;

(c) To band all birds with an official leg band furnished at an additional

charge of one cent each. Birds banded jjreviously with official

bands need not be rebanded;

(d) To uljserve the control measures outlined by tiie Department of

^'elerinary Science;

(e) To pay for Service rendered witliin tliirty days from receipt of bill

for testing;

(f) To assume responsibility for losses in egg production and death of

birds thought to be caused by hemorrhage following bleeding.

4. Certificates of any kind will not be issued nor will any flock OM'ner be

given a guarantee that his flock is free from Salmonella puUorum infection

(BaciUary White Diarrhea). The department will, however, cooperate with

the State departments desiring to issue certificates of merit or to accredit

flocks as being free from this disease.
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(Application Card)

MASSACHUSETTS AGRICUI/rURAL EXPERIMENT STATION
DKPARTMKNT OF VKTKRINARY SCIENCE

APPLICATION FOR AGGLUTINATION TEST ON DOMESTIC FOWL
Name Tel. No. Date

P.O. Address

Express Address County
Month Test is desired Total birds in flock

l)reed and nuiiiher of ) Hens Pullets Males

each to l^e tested: )

Do you desire a retest?

Siiall your report l)e aixen to tiie County Extension Ser\ice?

The Treasurer of the College will not permit additional testing until your

account is paid.

I promise to pay for service rendered at the rate of 10 cents for each

bird tested and 1 cent for each leg band furnished, within 30 days after

receipt of bill.

Signed (over)
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(Acknowledgment Card)

MASSACHUSETTS AGRICULTURAL EXPERIMENT
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(Final Notice)

MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

DEPARTMENT OF VETERINARY SCIENCE

AMHERST, MASS.

Dear Sir:

Mr. will be at your place on

to collect blood samples from the birds you desire tested for bacillary white
diarrliea.

riease furnish the following:

—

1. Stand of some sort for bleeding equipment.

2. Three seats for blood collector and his assistants.

3. Cover-alls or over-alls and jacket for field man.

(Preventive measure against disease)

4. Wire frame to confine birds in corner wiiere possible.

5. Oil heater or its equivalent to keep blood samples from
hemolyzing during freezing weather.

6". At least three assistants.

7. Ten to fifteen pounds of ice to pack the samples for sliipment.

Note:—In order to save time and keep down the cost, it is im-

portant that you have the necessary equipment and assistants at

hand before the field man arrives. Whenever possible he will

notify you by telephone of the exact time of his expected arrival.

If a contagious disease is present, or if for any otlier reason your flock

cannot be tested, please let us know by telephone immediately (Amherst

900) so tiiat other arrangements can be made.

We will send by American Railway Express, iJrepaid, pails containing

the necessary equipment. Please call for these pails at your express office

before the field man arrives, and keep them in a safe place.

Very truly yours.

Department of Veterinary Science
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(Field Sheet)

Owner No.

Farm Name

P. O. Address

Telephone Report to be telephoned

Number in flock Breed

Total collected Hens Pullets Males

Date collected Shipped By

Percent pullet production

Total new leg bands Season of last test

Pail numbers Cartridge numbers

Received at laboratory Test fluid

Testing Plan Class, of Test

Agglutination No

Signed..

Blood Collector
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(Blood Collector's Questionnaire

)

INFORMATION REGARDING FLOCKS TESTED FOR DETECTION

OF SALMONELLA PULLORUM INFECTION

Please make careful observations at each poultry plant, and fill

out to the best of your ability and return at the end of the week
with your expense voucher. This information is intended for the

purpose of aiding us in helping the flock owner and is strictly

confidential.

Blood Collector Date of Collection.,

Flock Owner

Original Source of Stock

Source and kind of stock added since last previous test

Does the owner trapnest? Do custom hatching?

Make of incubator used

Mortality from B. W. D. in chicks last spring

Number of birds on place not bled: Chickens Other fowl-

Number of reactors kept on farm since last test Purpose

How were they isolated?

"Were there any reactors from previous tests bled at this time?

( )ther fowl than chickens raised

Cooperation

Does the flock owner want a retest this season?

Condition of Plant -

Dirt floors

Ventilation „....

Outside runs

Condition of Flock

Litter

Dropping boards

Type of houses

Further Remarks:
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(Control Sheet)

CONTROL OF SALMONELLA PULLORUM INFECTION

(BACILLARY WHITE DIARRHEA)

IN DOMESTIC FOWL

MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION

DEPARTMENT OF VETERINARY SCIENCE

L H;ive every bird on tlie farm tested every year.

2. Remove every reactor, regardless of its value, as soon as tlie report of

the test is received. Sell them for meat purposes only. Do not keep any

reactors for egg laying purposes, or spread the disease by selling to a neigh-

bor as egg laying stock,

y. All featliers and offal from birds killed for meat eating purposes siiould

be disposed of bj' burning. Ivikewise Ijurn all fowls tliat die from any cause.

1. Houses should l)e thoroughly cleaned and disinfected, runs should be

cleaned and all rubbish and litter removed shoidd be burned. Provide an

empty pen to eacli house to facilitate cleaning and disinfection during the

winter months. Use only well recommended disinfectants and be generous in

tiieir use. Consult your local veterinarian or county extension service for

detailed information regarding cleaning and disinfection.

5. Stock in the form of eggs, day-old chicks, or adults for replacements

should be purchased only from flocks known to be free from Sahnonella pul-

lorum infection (Bacillary White Diarrhea). Buy stock from poultrymen

testing 100 per cent of the flock every year, and determine the date of the

last test and the percentage of infection reported at that test before buying.

Buy only from flocks tested by laboratories recognized as official by tlie Divi-

sion of Animal Industry.
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CONTROL SERVICE

INSPECTION OF COMMERCIAL FEEDSTUFFS

By Philip H. Smith, Marvin W. Goodwin and John W. Kuzmeski, Chemists,
Frederick A. McLaughlin, Microscopist, James T. Howard, Inspector,

and Cora B. Grover, Clerk.

This bulletin is a report of feed inspection service for the year ending Septem-

ber 1, 1928. During the year IGOO samples of feeding stuffs, collected of dealers

and manufacturers, were chemically analyzed. All of the prepared feeds con-

sisting of two or more ingredients were subjected to microscopic examination

as well. Two hundred and thirty-three dealers located in 141 towns and cities

were visited at least once. Nine hundred and fourteen brands of feedstuffs

were registered for sale in Massachusetts by 322 manufacturers.

It is beUeved that the 914 registrations include most of the brands of feeding

stuffs sold in Massachusetts. When sold in an appreciable amount it is not

difficult to check unregistered special purpose feeds. Unregistered wheat by-prod-

ucts (bran, middlings and mixed feed), and to a lesser extent other straight

by-products, present greater difficulty in that at the time of shipment their

ultimate destination may not be knowm and ownership may change several

times whUe the goods are in transit. For this reason single cars of wheat by-prod-

ucts are occasionally found which have not been registered for sale.

Guarantee deficiencies were slightly greater than for 1927. No cases were

brought for trial in the local courts, although in accordance with our usual custom

a number of Federal samples were drawn and submitted to the Federal enforce-

ment officials for action. Several samples of corn and oat mixtures were found

which, whUe they purported to be whole corn and whole oats, were mixtures of

corn and oat products. The manufacturers upon having the matter brought

to their attention retagged the goods and registered them to conform to the true

content.

The sale of alfalfa leaf meal for poultry feeding is increasing. Some of this

could not be properly classed as leaf meal. In accordance with the definition

for alfalfa leaf meal adopted by the Association of Feed Control Officials, it

should not contain more than IS per cent of fiber.

Microscopic Examination

Eight hundred and eighteen samples of feeding stuffs were examined. Of

these only fifteen showed a variation from ingredient guarantee and in most

cases this was too slight to merit serious criticism.

It has been charged that many of the prepared feeds on the market contain

a great deal of low grade material used as filler. Our examination does not show

this to be the case. WhUe it is true that there are all sorts of feeds offered, it

is also true that feeds containing filler are properly labeled and no one need be

misled in their purchase.
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Feeds Not Conforming to Guarantees.

(Shortages of less than one per cent in protein or fat or an excess of less than
one per cent fiber are not listed.)

"2
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Feeds Not Conforming to Guarantees—Continued.
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Feeds Not Conforming to Guarantees—Continued.
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Feeds Not Conforming to Guarantees—Concluded.
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Average Analyses and Retail Prices of Unmixed By-Products.

25
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Directory of Manufacturers Who Registered Feeding Stuffs for Sale in
the State in 1928.

Advance Milling Co., 309 South LaSalle St., Chicago, 111.

American Agricultural Chemical Co., 420 Lexington Ave., New York, N. Y.
American Linseed Co., 297 Fourth Ave., New York, N. Y.
American Maize-Products Co., 41 East Forty-Second St., New York, N. Y.
American Milling Co., Peoria, 111.

A. P. Ames Co., 10 Walnut St., Peabody, Mass.
Arcady Farms Milling Co., 223 West Jackson Blvd., Chicago, 111.

Archer-Daniels-Midland Co., Minneapolis, Minn.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Atkinson Milling Co., Minneapolis, Minn.
Aunt Jemima Mills Branch, Quaker Oats Co., Chicago, 111.

Avondale Alfalfa Milling & Elevator Co., 432 Thatcher Bldg., Pueblo, Col.

Badger Grains & Feed Co., Milwaukee, Wis.
E. W. Bailey & Co., Montpelier, Vt.
H. J. Baker & Bro., 271 Madison Ave., New York, N. Y.
Bay State Milling Co., Winona, Minn.
Beach Soap Co., Lawrence, Mass.
Beacon Milling Co., Inc., Cayuga, N. Y.
Berkshire Coal & Grain Co., Inc., North Adams, Mass.
Big Diamond Mills Co., Minneapolis, Minn.
Blatchford Calf Meal Co., Waukegan, 111.

Bolduc & Sons, 380 Sawyer St., New Bedford, Mass.
F. W. Erode Corp., Memphis, Tenn.
A. H. Brown & Bros., Boston, Mass. (Registered by Mellin's Food Co. of North America.)
C. E. Buell, Inc., 131 State St., Boston, Mass.
Butchers Rendering Co., Fall River, Mass.
Butman Grain Co., Lynn, Mass.
Caledonia Mills, Inc., St. Johnsbury, Vt.
California Hawaiian Milling Co., 330 Ritch St., San Francisco, Cal.

Canada Linseed Oil Mills, Ltd., 1213 East Notre Dame St., Montreal, Canada.
Cereal Mills Co., Wausau, Wis.
Chapin & Co., 327 South LaSalle St., Chicago, 111.

Clinton Corn Syrup Refining Co., Clinton, Iowa.
CoUis Products Co., Clinton, Iowa.
Commander Milling Co., Minneapolis, Minn.
G. E. Conkey Co., Cleveland, Ohio.
Consolidated Rendering Co., Boston, Mass.
Copeland Flour Mills, Ltd., Midland, Ontario, Canada.
Corn Products Refining Co., 17 Battery Place, New York, N. Y.
J. B. Cover & Co., 150 Middle St., Lowell, Mass.
E. A. Cowee Co., Fitchburg, Mass.
Chas. M. Cox Co., Boston, Mass. (Registered for Maple Leaf Milling Co., Ltd.)

Crosby Milling Co., Brattleboro, Vt.
Cunningham Grain Co., Maiden, Mass. (Registered also for Kimball Grain Elevator, Salem, N. H.)

J. Gushing Co., Fitchburg, Mass.
J. Gushing Co., Lexington, Mass.
Cutler Co., North Wilbraham, Mass. (Registered by St. Albans Grain Co.)

J. W. Day & Co., 145 Oxford St., Lynn, Mass.
Decatur Milling Co., Decatur, 111.

Delaware Mills, Inc., Deposit, N. Y.
Denver Alfalfa Milling & Products Co., Lamar, Col.

F. Diehl & Son, Inc., Wellesley, Mass.
Dixie Mills Co., East St. Louis, 111.

P. A. Doherty, 26 Central St., Peabody, Mass.
Dominion Flour Mills, Ltd., 300 St. Ambroise St., Montreal, Canada.
Donahue-Stratton Co., Milwaukee, Wis.
John C. Dow Co., 121 Beverly St., Boston, Mass.
Duluth-Superior Milling Co., Duluth, Minn.
Duluth Universal Milling Co., Duluth, Minn.
J. L. Dunnell & Son, Bernardston, Mass.
Eagle Roller Mill Co., New Ulm, Minn.
East Bridgewater Farmers' Co-operative Exchange, Inc., East Bridgewater, Mass.
Eastern Grain Co., Bridgewater, Mass.
Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.
S. T. Edwards & Co., Inc., 110 South Dearborn St., Chicago, 111.

Elmore Milling Co., Inc., Oneonta, N. Y.
Empire Milling Co., Minneapolis, Minn.
John W. Eshelman & Sons, Lancaster, Penn.
Evans Milling Co., Indianapolis, Ind.

Everett, Aughenbaugh & Co., Minneapolis, Minn.
Fairmont Creamery Co., Omaha, Nebr.
Frank A. Pales & Co., 119 Railroad Ave., Norwood, Mass.
Federal Mill & Elevator Co., Inc., Lockport, N. Y.
Fleischmann Co., Chicago, 111.

William F. Fletcher, Southwick, Mass.
Flory Milling Co., Inc., Bangor, Penn.
A. W. Forbes, Housatonic, Mass.
Fred A. Fountain, 81 Oak St., Taunton, Mass.
Fraser Milk Products Co., Inc., Delhi, N. Y.
E. &. A. M. Fullerton, Inc., Brockton, Mass.
J. B. Garland & Son, Worcester, Mass.
Gilmore Grain, 19 Walnut St., Peabody, Mass.
W. K. Gilmore & Sons, Inc., Walpole, Mass.
Glen Mills Cereal Co., Newburyport, Mass.
James Goldie Co., Ltd., Guelph, Ontario, Canada.
Gorton-Pew Fisheries Co., Ltd., Gloucester, Mass.
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D. H. Grandin Milling Co., Jamestown, N. Y.
Greene Chick Feed Co., Marblehead, Mass.
Hales & Hunter Co., Chicago, 111.

William Hamilton & Son, Inc., Caledonia, N. Y.
Hecker-H-O Co., Inc., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 503 Seneca St., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 40 Corlears St., New York, N. Y.
Hennepin Mill Co., Minneapolis, Minn.
Hershey Creamery Co., Harrisburg, Penn.
W. D. Higgins Co., Framingham, Mass.
Hinckley Rendering Co., Somerville, Mass.
Hirst & Begley Linseed Works, 2013 Mendel St., Chicago, 111.

D. B. Hodgkins' Sons, Manchester, Mass.
D. B. Hodgkins' Sons, Rockport, Mass.
Home Soap Co., Worcester, Mass.
Horvitz Grain Co., 405 Earl St., New Bedford, Mass.
J. C. Hubinger Bros. Co., Keokuk, Iowa.
Humphreys-Godwin Co., Memphis, Tenn.
International Agricultural Corp., Columbus, Ga.
International Glue Co., 325 Marginal St., East Boston, Mass.
International Milling Co., Minneapolis, Minn.
International Sugar Feed Co., Memphis, Tenn.
Jaquith & Co., Woburn, Mass.
Kansas Flour Mills Corp., Kansas City, Mo.
Kellogg Co., Battle Creek, Mich.
Spencer Kellogt,' & Sons, Inc., Buffalo, N. Y.
Kimball Grain Elevator, Salem, N. H. (Registered by Cunningham Grain Co.)
H. H. King Flour Mills Co., Minneapolis, Minn.
Chas. A. Krause Milling Co., Milwaukee, Wis.
Larabee Flour Mills Co., Kansas City, Mo.
Larrowe Milling Co., Box 68 North End Sta., Detroit, Mich.
Lawrenceburg Roller Mills Co., Lawrenceburg, Ind.
Louisville Milling Co., Inc., Louisville, Ky.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Rendering Co., North Billerica, Mass.
Mann Bros. Co., Buffalo, N. Y.
Mansfield Milling Co., P. O. Box 54, Mansfield, Mass.
Maple Leaf Milling Co., Ltd., Toronto, Ontario, Canada. (Registered by Chas. M. Cox Co.)
Marble Ridge Grain Co., North Andover, Mass.
Maritime Milling Co., Inc., Buffalo, N. Y.
Geo. E. Marsh Co., 393 Chestnut St., Lynn, Mass.
C. J. Martenis Grain Co., L-3 Produce Exchange Bldg., New York, N. Y.
W. T. McLaughlin Co., 16 Railroad St., West Roxbury, Mass.
Meeeh & Stoddard, Inc., Middletown, Conn.
Mellin's Food Company of North America, 177 State St., Boston, Mass. (Registered for A. H.

Brown & Bros.)
Memphis Cottonseed Products Co., Memphis, Tenn.
J. E. Merrick & Co., Amherst, Mass.
Middleport Flour Mills, Inc., Middleport, N. Y.
Miner-Hillard Milling Co., Wilkes-Barre, Penn.
Minneapolis Milling Co., Minneapolis, Minn.
Geo. Q. Moon & Co., Inc., Binghamton, N. Y.
Jas. F. Morse & Co., Ward & Horace Sts., Somerville, Mass.
Moseley & Motley Milling Co., Mill St., foot of Brown St., Rochester, N. Y.
Mt. Vernon Milling Co., Mt. Vernon, Ind.
Narragansett Milling Co., East Providence, R. I.

National Milling Co., Toledo, Ohio.
New England By-Products Corp., Lawrence, Mass.
New England Rendering Co., R. 39 Market St., Brighton, Mass.
Newsome Feed & Grain Co., Carson Station, Pittsburgh, Penn.
Newton Feed Co., Box 683, Milwaukee, Wis.
Niagara Falls Milling Co., Niagara Falls, N. Y.
Northwestern Consolidated Milling Co., Minneapolis, Minn.
Norton Tallow Co., Somerville, Mass.
Nowak Milling Corp., Hammond, Ind.
Ogilvie Flour Mills Co., Ltd., Montreal, Canada.
Ontario Milling Co., Inc., Oswe^jo, N. Y.
Park & Pollard Co., Inc., 356 Hertel Ave., Buflfalo, N. Y.
Patent Cereals Co., Geneva, N. Y.
Pawtucket Rendering Co., Pawtueket, R. I.

Pecos Valley Alfalfa Mill Co., Hagerman, N. Mex.
Penick & Ford, Ltd., Inc., Cedar Rapids, Iowa.
Pillsbury Flour Mills Co., Minneapolis, Minn.
Postum Co., Inc., Battle Creek, Mich.
W. N. Potter & Sons, Inc., Greenfield, Mass.
Prairie State Milling Co., Chicago, 111.

Pratt Food Co., Hammond, Ind.
H. C. Puffer Co., Springfield, Mass.
Purina Mills. (Registered by Ralston Purina Co.)
Quaker Oats Co., Chicago, 111.

Ralston Purina Co., St. Louis, Mo. (Registered for Purina Mills.)

E. Rauh & Sons Animal Feed Co., Union Stock Yards, Indianapolis, Ind.
John Reardon & Sons Co., Cambridge A, Mass.
Red Wing Milling Co., Red Wing, Minn.
George H. Reed, South Acton, Mass.
Robin Flood Mills, Ltd., Moose Jaw and Calgary, Canada.
N. Roy & Son, 618 Newport Ave., South Attleboro, Mass.
Royal Milling Co., Great Falls, Mont.
Russell-Miller Milling Co., Minneapolis, Minn.
Russia Cement Co., Gloucester, Mass.
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Ryde & Co., Chicago, 111.

Ryther & Warren, Belchertown, Mass.
St. Albans Grain Co., St. Albans, Vt. (Registered also for Cutler Co.)
St. Lawrence Flour Mills Co., Ltd., Montreal, Canada.
St. Paul MilUng Co., St. Paul, Minn.
B. F. Schwartz & Co., Inc., 2 Broadway, New York, N. Y.
A. W. Scott Co., San Francisco, Cal.
John Shea, 61 Railroad St., Lawrence, Mass.
Shellabarger Mill & Elevator Co., Salina, Kan.
Sherwin-Williams Co., 601 Canal Rd., Cleveland, Ohio.
Shredded Wheat Sales, Inc., Niagara Falls, N. Y.
Allen V. Smith, Inc., Marcellus Falls, N. Y.
Southwestern Milling Co., Inc., Kansas City, Mo.
H. C. Southworth, West Stoughton, Mass.
Spratt's Patent (America), Ltd., Market, Congress & Jefferson Sts., Newark, N. J.

Springfield Rendering Co., Springfield, Mass.
A. E. Staley Manufacturing Co., Decatur, 111.

Standard Milling Company of Canada, Ltd., Toronto, Ontario, Canada.
Star & Crescent Milling Co., Minneapolis, Minn.
D. A. Stickell & Sons, Inc., Hagerstown, Md.
Stratton & Co., Concord, N. H.
J. A. Sturges & Co., Easthampton, Mass.
Swift & Co., Chicago, 111.

C. H. Symmes, Winchester, Mass.
Syracuse Milling Co., P. O. Box 141, Syracuse, N. Y.
Thornton & Chester Milling Co., Buffalo, N. Y.
Tioga-Empire Feed Mills, Inc., Waverly, N. Y.
Traders Feed & Grain Co., Inc., 736 Chamber Commerce, Buffalo, N. Y.
Ubiko Milling Co., Cincinnati, Ohio.
Union Sales Corp., Columbus, Ind. (Registered for Union Starch & Refining Co.)
Universal Products Sales Co., New York, N. Y.
Upper Hudson Rye Flour Mills, Inc., Troy, N. Y.
George Urban Milling Co., Buffalo, N. Y.
Victor Flour MiUs, Inc., Pittsford, N. Y.
Vitality Mills, Inc., Chicago, 111.

Wabasha Roller Mill Co., Wabasha, Minn.
C. P. Washburn Co., Middleboro, Mass.
Washburn Crosby Co., Minneapolis, Minn.
Wayland Grain Co., Inc., Wayland, Mass.
H. K. Webster Co., West St., Lawrence, Mass.
West-Nesbitt Inc., Oneonta, N. Y.
Wetherbee Grain Co., Gardner, Mass.
Whittemore Co., 35 Harrison St., Roslindale, Mass.
Arthur N. Whittemore & Co., Worcester, Mass.
Wilkinson Grain Co., Ltd., Montreal, Canada
Est. M. G. Williams, Taunton, Mass.
Wilson & Co., 4100 South Ashland Ave., Chicago, 111.

Wolverton Flour Mills Co., Ltd., St. Marys, Ontario, Canada.
Stanley Wood Grain Co., Taunton, Mass.
Worcester Rendering Co., Auburn, Mass.

Publication of this document approved by the Commission on Administration and Finance.

l-'29. No. 4427.
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This is the fifty-fifth report of the Massachusetts Fertilizer Control,

made in accordance with Chaper 94, Sections 250 to 261, inclusive, of

Massachusetts General Laws 1920.
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BRIEF SYNOPSIS OF THE FIFTY-FIFTH REPORT OF
MASSACHUSETTS FERTILIZER CONTROL

Brands registered and sampled.

Prices of crude stock fertilizer materials.

Fertilizer valuations.

Tonnage of fertilizers and plant food sold.

New England Standard Nine and their relation to tonnage sold.

Deficiency statistics as applied to each manufacturer.

Mixing efficiency table as applied to the larger firms.

Tables showing composition of 25 samples of mixed fertiUzer having commercial

shortage of over $1 per ton and involving 9 manufacturers.

Table showing analysis of mixed fertilizers seriously out of balance.

Tables containing abbreviated reports on mixed fertilizers substantially comply-

ing with guarantees.

Detailed analysis of immixed materials which include 56 analyses of a variety

of substances found deficient more than $1 per ton or adulterated.

Definitions and interpretations relating to fertilizers.

Vegetation pot experiment on 23 organic nitrogen substances including all of

the processed low grade nitrogen materials that could be secured through

trade channels.
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INSPECTION OF COMMERCIAL FERTILIZERS

FOR THE SEASON OF 1928

By H. D. Haskins, Official Chemist, assisted by H. Robert DeRose and
M. W. Goodwin. 1

MANUFACTURERS AND BRANDS.

For the season of 1928, 105 manufacturers and their subsidiaries, importers

and dealers have registered in Massachusetts 350 brands of mixed fertilizer

and 231 brands of unmixed fertilizing materials. A better picture may be gained

of the general nature of these products from the grouping which follows:

Complete fertilizers 343

Ammoniated superphosphates 5

Superphosphates with potash 2

Ground bone, tankage and dry ground fish 63

Fertilizer simples, including organic nitrogen compounds 145

Pulverized manures 20

Wood ashes 2

Stone meal 1

581

There was the usual relatively small number of registered brands of both

complete fertilizers and fertilizer chemicals that were not found by the sampling

agents. There are three principal factors which contribute to this condition.

According to the state fertilizer act, fertihzer registrations expire December 31

of each year. Most firms renew their registrations in late December or early

January and in anticipation of demands for certain brands, register some grades

that are not actually sold in the state. Small tonnages of certain brands are

distributed and these limited supplies may have been sold, delivered and actually

used on the land before the arrival of our sampling agents. Many of the fertihzer

simples registered are not sold in the unmixed condition, but are used in special

or private formulas and therefore are subject to registration.

The following registered brands were not sampled in 1928:

^J. W. Kuzmeski assisted in the nitrogen laboratory about six months, and J. B. Zielinski, Jr.,

n the phosphoric acid laboratory about three months.
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Brands of Fertilizer Registered but Not Sampled.

Manufacturer and Brand.
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COLLECTION OF SAMPLES.

Beginning April 1 and continuing for about ten weeks, four sampling agents,

using automobiles, made the usual collection of samples for inspection purposes.

The assignment of the various counties was as follows: James T. Howard,

Berkshire, Frankhn, Hampshire and Hampden; George H. Kelton, Worcester;

Thomas A. Hamilton, Barnstable, Bristol, Norfolk and Plymouth; Alfred G.

Brigham, Essex, Middlesex and Suffolk.

The following statistics are noted with reference to the drawing of fertilizer

samples: 20,485 sacks were sampled, representing 7,428 tons of material; 194

towns were visited, besides 100 or more suburban districts not included in this

number; 1 ,646 samples, representing 541 distinct brands, were drawn from stock

in the possession of 498 agents or owners; 356 other agencies were visited where

no samples were secured, some of them having discontinued the sale of fertilizers,

others reporting all sold out, and still others not yet having received their fer-

tilizer.

COMPARATIVE COST OF FERTILIZER CHEMICALS AND UNMIXED
FERTILIZER PRODUCTS.

With the exception of ammonium sulfate, practically all of the ammoniates

showed a fluctuation in wholesale cost during the six months preceding March 1,

1928, the tendency being to a higher level in all cases except the mineral sources.

Ammonium sulfate and nitrate of soda showed a decline of over $2 per ton as

compared with the preceding year. The other ammoniates showed advances

over the average for 1927 about as follows: tankage $6.70, fish $10, blood $14,

cottonseed meal $10.85. Bone meal showed a decline in price between September

1927 and March 1928 of about $3, yet on the average it was about $2.70 above

the price for the same period in 1927. Superphosphate 16% held steady at

$8.71 per ton f.o.b. Baltimore in bulk, which was sUghtly under the average for.

the previous season. Potash salts showed no fluctuation in price for the six

months preceding March 1, 80% muriate being quoted at wholesale for $36.40

and 90% sulfate at $47.30. Both were about 50 cents per ton above quotations

for the same period in 1927.

At this writing, November 20, the only quotation to be found in the Oil, Paint

& Drug Reporter on ammonium sulfate is for bulk, resale material, at $47, which

would indicate a wholesale price for bagged product about the same as for Novem-
ber 1927. Nitrate of soda is quoted at $2,175 per 100 pounds in bags, which

would be equivalent to $43.50 per ton wholesale; this would indicate a drop of

about $5 per ton for this product. Tankage, 10 ammonia and 15 bone phosphate

of lime (6.86% P2O5), is about $1.75 under the average price for November 1927,

being quoted at $49, bulk, f.o.b. Chicago. Fish scrap dried, 11 ammonia and
6.86 phosphoric acid, is about $2.20 under the average ton price for November
1927, the quotation being $60.90, bulk, at factory. Cottonseed meal, 7% ammo-
nia, registers an advance of $4.25 per ton over November price in 1927. Dried

blood, 15 ammonia, present quotations about same as for November 1927.

Acid phosphate 16% is $2 per ton higher than for either November 1927 or for

the six months ending March 1, 1928, being quoted at $10.50, bulk, f.o.b. Balti-

more. Potash salts show no change from the previous season. If present

prices for crude stock fertilizing materials prevail, there should be very little

difference in the price of mixed fertilizers for 1929 as compared with the previous

season, the drop in price for most ammoniates offsetting the advance in price of

superphosphate.

The following average quotations were compUed from data secured from the

Oil, Paint & Drug Reporter and Chemical Markets:
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Wholesale Quotations on Chemicals and Raw Materials.

Nature of Material.

Average Price per Ton
FOR Six Months Pre-

ceding March 1.

1927.



INSPECTION OF COMMERCIAL FERTILIZERS 7

FERTILIZER TONNAGE.

Total Tonnage of Mixed and Unmixed Fertilizers Sold in Massachusetts.
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(a) Tonnage of Mixed Fertilizers.

Complete Fertilizers.

High-Analysis {I4 per cent or more of Available Plant Food).

Grade.
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(b) Tonnage of Unmixed Fertilizing Materials.

Material.
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slightly in excess of that -for the previous season. A double strength tobacco

mixture, 10-4-10 grade, was sold to the extent of 75 tons. A rather new innova-

tion this season was the introduction of a double strength 2-8-2 (4-16-4) of which

222 tons were sold. The sales of the regular 2-8-2 grade were reduced from last

season 215 tons, which is a httle more than made up by the 222 tons of double

strength goods. A double strength mixture carrying a minimum of 60 per cent

available plant food is being imported from Germany, although to date no sales

at retail have been reported to this office.

It is apparent that the double strength mixtures have come to stay, although

their general adoption will very likely be slow. One of the factors that would

contribute very largely to a greater interest in these mixtures is an efficient,

domestic machine of medium price that will properly distribute the relatively

small acre application called for by these concentrated fertilizers.

The following statistics are secured by a further study of the preceding tables:

1. About 67.5 per cent of the total tonnage sold was mixed fertilizer and 32.5

per cent unmixed fertilizing materials. This is a 2.5 per cent larger proportion

of mixed goods than during the previous season.

2. Of the 47,626 tons of mixed goods sold, 99.8 per cent were complete fertil-

izers and .2 per cent were ammoniated superphosphates and superphosphates

with potash.

3. Of the 47,583 tons of mixed complete fertilizers, about 93 per cent were

high-analysis (14 per cent or over of available plant food) and 7 per cent low-

analysis. This lacks 5 per cent of being as good a showing for the high-analysis

fertilizers as in 1927. The reason for this was the substitution of the tobacco

grade 5-3-5 for the 5-4-5 of previous years.

4. Of the 44,303 tons of high-analysis complete fertilizers, about 80 per cent

were furnished by 11 grades and 171 brands, and 88 per cent were furnished by

19 grades and 212 brands.

5. There were 2,342 tons more of low-analysis complete fertilizer sold during

the season in Massachusetts than for the previous year. About 84 per cent of

the tonnage of the low-analysis complete fertilizer was furnished by one grade

(5-3-5) comprising 13 brands, and 94 per cent was furnished by two grades and

20 brands.

6. The tonnage of the ammoniated superphosphates and superphosphates

with potash was almost negligible, a total of 43 by 3 brands being the only returns

made.

7. The tormage of the fertilizer simples was distributed as follows: nitrogen

products 49 per cent; phosphoric acid products 43 per cent; and potash products

8 per cent. These figures do not include tankage, fish, bone or wood ashes,

which furnish more than one plant food constituent and comprise over 16 per

cent of the total tonnage of the immixed fertilizing materials.

Distribution of Tonnage as Related to the "New England Standard Nine"
Grades of Mixed Fertilizer.

At a joint meeting of the New England Agronomists and member companies

of the National Fertilizer Association held January 27, 1928, in Boston, a.revision

was made in the "New England Standard Nine" grades of mixed fertihzers.

These nine grades are supposed to represent a suflBciently wide choice of ratios

to satisfy average New England requirements. The following table shows the

actual distribution of toimage in Massachusetts as related to this revised list

:
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Deficiency Statistics for Mixed Fertilizers.

Manufacturer.

American Agricultural Chemical
Co

American Chemical Specialties

Co., Inc.
American Soda Products Co.
Apothecaries Hall Co.
Armour Fertilizer Works
Barrie Laboratories, Inc.

Beach Soap Co.
Berkshire Chemical Co.
C. & R. Sales Co.
E. D. Chittenden Co.
Clay & Son
Davey Tree Expert Co.
John C. Dow Co.
Earp-Thomas Cultures Corp.
Eastern States Farmers' Exchang
Essex Fertilizer Co.
Excell Laboratories
H. L. Frost & Co.
Grasselli Chemical Co.
Thomas Hersom & Co.
International Agricultural Corp.

Henry James & Son, Inc. .

Jarecki Chemical Co. .

Lowell Fertilizer Co. .

Maine Farmers' Exchange .

Mapes Formula & Peruvian Guano
Co

A. G. Markham & Co.
McCallum Co. .

Meyer & Mendelsohn, Inc. .

Miller Fertilizer Co. .

Mitchell Fertilizer Co.
New England Fertilizer Co.
Old Deerfield Fertilizer Co., Inc.

Olds & Whipple, Inc. .

Oyama Products Co. .

Parmenter & Polsey Fertilizer Co.
Pawtucket Rendering Co. .

Piedmont-Mt. Airy Guano Co.

Plant Products Co.
Rogers & Hubbard Co.
Ross Brothers Co.
F. S. Royster Guano Co.
M. L. Shoemaker & Co., Inc.

Smith Agricultural Chemical Co.
Springfield Rendering Co. .

Summers Fertilizer Co., Inc.

Swift & Co., Fertilizer Works
Synthetic Nitrogen Products Corp
Henry J. Taubert
William Thomson & Sons, Ltd.

Triton Oil and Fertilizer Co.
Uniform Products Co.
United States Guano Co. .

Victory Fertilizer Corp.
Virginia-Carolina Chemical Corp
C. P. Washburn Co. .

Wilcox Fertilizer Co. .

Worcester Rendering Co.

Number op
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Summary of Low Tests in Mixed Fertilizers.

Brands deficient in one element
Brands deficient in two elements
Brands deficient in tiiree elements
Brands deficient in nitrogen
Brands deficient in available phosphoric acid
Brands deficient in potash

117
38
6

58
59
94

91
10
2

29
34
54

69
26
54

Serious Commercial Shortages in Mixed Fertilizers.
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Mixing Efficiency Table.
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tions was found to be of average quality, being well above the passing mark of

50 per cent by the alkaline and 80 per cent by the neutral methods. The only

brand found that could not be "passed" was Harvest Brand 2-8-2, manufactured

by the Piedmont-Mt. Airy Guano Co. This brand had .58 per cent of water

insoluble nitrogen which showed an activity of 46.2 per cent by the alkaUne

and 58.8 per cent by the neutral permanganate method. A number of other

brands by different manufacturers showed low activities of the insoluble nitro-

gen, but were "passed" for the reason that the minimum nitrogen guarantee

was fully met by the more active nitrogen forms.

Explanation of Tables of Analyses.

The column headed "Grade of Fertilizer" gives the minimum guarantee of

ammonia, available phosphoric acid and potash, always stated in this order.

To convert ammonia to equivalent nitrogen, multiply by the factor .82.

In the table headed "Mixtures Showing a Commercial Shortage of $1 or More
Per Ton," under the heading "Approximate Commercial Valuation Per Ton,"

is found the sum of the valuation of each plant food element calculated on the

basis of analysis and trade values adopted for 1928, which appear on a preceding

page of the bulletin.

In the same table, under "Approximate Commercial Shortage Per Ton," is

shown the commercial valuation of the deficiencies or tests found below the

guarantee, per ton of fertiHzer, the value of overruns being used in all cases to

offset valuation of shortages.

Under "Mixtures Showing a Commercial Shortage of $1 or More Per Ton,"

and "Mixtures Seriously Out of Balance But Not Having Commercial Shortage,"

deficiencies are emphasized by boldface type.

In those tables headed "Mixtures Substantially Complying with Guarantees"

under "Nitrogen" the column headed "Proportion in Mineral Form" includes

both the ammoniacal and nitric nitrogen, both of which are water soluble and

readily available. Footnotes indicate any considerable proportion of the min-

eral nitrogen derived from nitrates; the absence of footnotes indicates that the

greater part is derived from ammoniacal sources. Under "Quality of Insoluble

Nitrogen" in all of the tables of mixed fertilizers, passed indicates an activity

of 50 or over by the alkaline and 80 or over by the neutral permanganate method;

inferior indicates an activity below 50 and below 80 by the respective labo-

ratory methods. All samples are passed ^which show an activity of the water

insoluble nitrogen of 80 per cent or better by the neutral method, even though

they may have shown a test below 50 per cent by the alkaline method. All

samples are passed which show the sum of the mineral, water soluble organic,

and active water insoluble organic nitrogen equivalent to the minimum guarantee.

In those tables headed "Mixtures Substantially Complying with Guarantees"

in the column marked "Form of Potash," the word muriate means that enough

chlorine was found present to unite with all of the potash (K2O) found, and it

is likely, therefore, that all of the potash was derived from chloride of potash

or muriate.

Figures in parenthesis following the brand name, in these tables, indicate the

number of samples from which the composite sample finally analyzed was drawn.

The detailed results of analysis of any brand inspected will be gladly

furnished to anyone sufficiently interested to apply for them.
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Mixtures Substantially Complying with Guarantees.

Name of Manufacturer and Brand.

American Agricultural Chemical Co
A A Potato Grower (5)

Acme Fertilizer (2) . .

Agrico Fertilizer for Corn (3)'

Agrico Fertilizer for Grain (1)

Agrico Fertilizer for Potatoes (6)>

Agrico Fertilizer for Truck (4)

Aroostook Potato Manure (6)1

Bowker's All Round Fertilizer (7)i

Bowker's Market Garden Fertilizer (13)'

Bowker'sPotato&VegetablePhosphate(6)'
Bowker's Square Brand Corn & Grain

Fertilizer (5)^ .

Bowker's Stockbridge Early Crop Manure
(6)

Bowker's Stockbridge Hill&Drill Fertilizer

(5) ...•••
Bowker's Stockbridge Potato & Vegetable

Manure (9) . • • , _•
Bowker'sStockbridgeTobaccoManure(6)>
Bowker's Sure Crop Fertilizer (5)i

Bradley's Blood, Bone & Potash (5)

Bradley's Complete Manure for Pota-

toes & Vegetables (6) .
. : ^^~

Bradley's Complete Manure with W%
Potash (8)1 . . . ^ • ^^•

Bradley's Complete Tobacco Manure (3)'

Bradley's Corn Phosphate (5)'

Bradley's Eclipse Fertilizer (9)' . .

Bradley's Northland Potato Grower <jy.

Bradley's Potato Fertilizer (2)i

Bradley's Potato Manure (4) .

Bradley's XL Superphosphate of Lime (8)'

Breck's Lawn & Garden Dressing (1)

Breck's Market Garden Manure (1)

Complete General Fertilizer (3)> .

Complete Manure 10% Potash (1)

Co-Op 4-8-4 (1927 goods) (1)

Co-Op 5-8-7 (2)

Corn Favorite (5)'

Cranberry Fertilizer (3) •

E. Frank Coe's Blue Brand Fertilizer (1)

E. Frank Coe's Celebrated Fertilizer (3)i

E. Frank Coe's Gold Brand (3) .
.

E. Frank Coe's Potato & TruckManure (4)

'

E. Frank Coe's Standard Potato Fertilizer

(2)
Farquhar's Garden Fertilizer (1) .

Farquhar's Lawn Fertilizer (1)

General Crop Fertilizer (2) . .

Grass & Lawn Top Dressing (10) .

Hi-Grade Tobacco Manure (4)

Matchless Fertilizer (5)'

Monarch Fertilizer (4)i
. . •

National Aroostook Special Fertilizer (2)'

National Complete Tobacco Fertilizer (4)

National Excelsior Potato Fertilizer (1) .

National Market Garden Fertilizer (3) .

National Pine Tree State Potato Fertilizer

(3)1

National Premier Potato Manure (5)i
.

Peerless Potato Manure (2) .

Princess Fertilizer (1) . . •

Prolific 10% Potash Fertilizer (11) .

Sanderson's Atlantic Coast Mixture (4) .

Sanderson's Complete Tobacco Grower (1)

Sanderson's Formula A (3) .

Sanderson's Formula B (2) .

Sanderson's Potato Manure (1)

Special Grass Top Dressing (4)

Tobacco Starter (3)

Grade of
Fertilizer.

5-7-10
1-9-4

3-10-6
2-12-4
4-8-6
5-10-5
5-8-7
3-8-4
4-8-4
2-9-3

2-8-2

5-8-7

4-8-7

4-6-10
5-3-5
1-9-4
5-8-7

4-8-7

4-6-10
5-3-5
2-8-2
1-9-4
4-8-4
2-9-3
3-8-4
3-10-4
6-6-4
4-8-7
3-8-4
4-6-10
4-8-4
5-8-7

3-10-6
6-6-4

3-10-4
4-8-4
3-8-4
5-8-7

4-6-10
5-8-7
6-6-4
2-9-3
6-6-4
7-3-7
2-8-2
4-8-4
5-8-7
5-3-5

4-6-10
3-8-4
4-8-4

4-8-7
4-8-7
5-10-5
2-8-10
3-10-4
5-3-5
4-8-4
4-8-7
3-8-4
8-6-6
3-7-16

Nitrogen.

Propor-
tion in
Mineral
Forms.

Quality
of Water
Insoluble
Organic.

4/5
3/5
5/8
1/2

7/10
3/4
5/8
5/8
3/5
3/5

3/5

7/10

4/52

3/43
1/2,*

3/4

5/8

7/10
1/35
1/2
3/8
3/5
3/8
2/3
2/3
7/8
3/4S

2/3
5/8
1/2
4/5
5/8
4/53
3/5
3/5
2/3
5/83

3 /4s

4/53
7/8
1/2
4/5

3/lOS
1/2
3/5

7/10
2/51
3/4
2/3
5/8

7/10
4/5
5/8
1/2
2/3

3/10«
3/43
1/2'

7/10
9/103
7/10

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Passed

Passed

Passed
Passed
Passed
Passed

Passed

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Form of
Potash.

Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate

Muriate

Muriate

Muriate

Muriate
Sulfate
Muriate
Muriate

Muriate

Muriate
Sulfate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
Sulfate
Muriate
Muriate
Muriate
Sulfate
Muriate
Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
Sulfate
Muriate
Sulfate
Muriate
Muriate
9/10 sulfate^

1 Two analyses.
s Nitrate salts 1/5, ammonia salts 4/5.
« Nitrate salts 1/6, ammonia salts 5/6.

< Nitrate salts 1/4, ammonia salts 3/4.
» Nitrate salts 3/10, ammonia salts 7/10.
« Nitrate salts 1/3, ammonia salts 2/3.

' Nitrate salts 2/5, ammonia salts 3/5.
^ , <^-.- ^ , „„*»„;,

« The remainder muriate; i.e., sufiBcient chlorine present to account for this amount of potash.
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Mixtures Substantially Complying with Guarantees—Continued.
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Mixtures Substantially Complying with Guarantees—Continued.
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Mixtures Substantially Complying with Guarantees—Continued.
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Mixtures Substantially Complying with Guarantees—Continued.
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Mixtures Substantially Complying with Guarantees—Continued.

Name of Manufacturer and Brand.

Olds & Whipple, Inc.
O & W Blue Label Tobacco Fertilizer (6)'

O & W Complete Market Garden Fertili-

zer (2)1

O & W Complete Tobacco Fertilizer (3) .

O & W Grass Fertilizer (1) .

O & W High Grade Potato & Vegetable
Fertilizer (4)' .

O & W High Grade Starter & Potash (1) .

O & W Special High Grade Tobacco
Starter (1)

Hartraan's Special Mixture (4)

Oyama Products Co.
Oyama Plant Food (1)

Parmenter & Polsey Fertilizer Co
P & P A A Brand (7) .

P & P Corn & Vegetable (5)
P & P Grain Grower (1)

P & P Maine Potato Fertilizer (5)
P & P Plymouth Rock Brand (5)
P & P Top Dressing (4)

Pawtucket Rendering Co.
Pawtucket 4-8-4 (1) .

Pawtucket 5-8-7 (1) .

Piedmont-Mt. Airy Guano Co.
Harvest Brand 2-8-2 (1)
Harvest Brand 3-8-4 (1)'

Harvest Brand 4-6-10 (4)
Harvest Brand 4-8-4 (4)
Harvest Brand 5-8-5 (1)
Harvest Brand 5-8-7 (4)
Harvest Brand 8-6-6 (1)'

Plant Products Co.
Fulton's Plantabbs (2)

Rogers & Hubbard Co.
Gro-Fast Golf Green Fertilizer (2)
Gro-Fast Lawn Fertilizer (1)
Hubbard's Bone Base Fertilizer for Seed-

ing Down (3) .....
Hubbard's Bone Base Oats & Top Dress-

ing (5)
Hubbard's Bone Base Soluble Corn and

General Crops Manure (6)
Hubbards Bone Base Soluble Potato
Manure (4) .... .

Hubbard's Bone Base Soluble Tobacco
Manure (4) .... .

Rogers & Hubbard's All Soils—All Crops
Fertilizer (3)

Rogers & Hubbard's Climax Tobacco
Fertilizer (2)

Rogers & Hubbard's Corn & Grain Fertili-

zer (3)
Rogers & Hubbard's High Potash Fertili-
|. zer (2)

Grade of
Fertilizer.

6-3-6

4-8-4
5-3-5
6-6-4

5-8-7
5-4-15

10-3-0
6-3-6

20-17.35-24.52

5-8-7
4-8-4

2-10-2
4-6-10
3-8-4
7-6-5

Nitrogen.

4-8-4
5-8-7

2-8-2
3-8-4

4-6-10
4-8-4
5-8-5
5-8-7
8-6-6

13.37-15-20

8-6-0
8-2-4.5

3-5-6

10-3-8

3-8-6

6-8-5

6-8-10

4-10-4

5-3-5

1-10-3

3-8-10

Propor-
tion in
Mineral
Forms.

Quality
of Water
Insoluble
Organic

1/42

3/53
1/42
AlH

7/103
3/8«

3/7«
1/55

A116

7/10
4/7
1/2
1/2
3/5
All

1/2
1/2

3/5
2/3
7/10
7/10
3/4
3/4

9/10

All 8

7/10
1/22

1/3

All*

3/8

3/5>i

3/512

3/5

1/32

1/6

1/2"

Passed

Passed
Passed

Passed
Passed

Passed
Passed

Passed
Passed
Passed
Passed
Passed

Passed
Passed

Inferior
Passed
Passed
Passed
Passed
Passed
Passed

Passed
Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Form of
Potash.

Sulfate

Muriate
Sulfate
Muriate

Muriate
Sulfate

Sulfate

Sulfate

Muriate
Muriate
Muriate
Muriate
Muriate
Muriate

Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate

Sulfate

Sulfate'
3/4 sulfate"

Muriate

2/3 sulfatei»

Muriate

3/4 sulfate"

Sulfate

Muriate

4/5 sulfatel"

Muriate

Muriate

' Two analyses.
' Largely nitrate salts.
* Nitrate salts 1/5, ammonia salts 4/5.
* Nitrate salts 1/2, ammonia salts 1/2.
' Nitrate salts 3/4, ammonia salts 1/4.
' Nitrate salts 3/5, ammonia salts 2/5.
T One other sample was deficient. See analysis in table of "Mixtures showing a commercial

shortage of $1 or more per ton."
' Nitrate salts 2/3, ammonia salts 1/3.
» No potash guaranteed; 1.58% found.
'" The remainder muriate; i.e., sufficient chlorine present to account for this amount of potash.
11 Nitrate salts 1/4, ammonia salts 3/4.
•2 Nitrate salts 1/3, ammonia salts 2/3.
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Mixtures Substantially Complying with Guarantees—Continued.

Name of Manufacturer and Brand.

Rogers & Hubbard Co.—Concluded.
Rogers & Hubbard's Potato Fertilizer (1)

Rogers & Hubbard's Tobacco Grower

—

Vegetable Formula ....
Rogers & Hubbard's Tunaker for Tobacco

(2)2

Rogers & Hubbard's 3-8-4 (1)

Rogers & Hubbard's 4-8-4 (5)

Rogers & Hubbard's 5-8-7 (6)

Ross Bros. Co.
Lawn Grass Top Dressing (1)

Market Garden (1) .

Potato & Onion (1) .

F. S. Royster Guano Co.
Royster's Comet Guano (2) .

Royster's Farmers Brand Fertilizer (3)

Royster's Gem Guano (5)

Royster's Quality Trucker (1)

Royster's Top Dresser (3)^ .

Royster's Trucker's Delight (4)<

Royster's 5% Truck Guano (4)

Royster's Valley Tobacco Guano (2)*

M. L. Shoemaker & Co.
Swift-Sure 3-10-3 Tobacco & General Use

(1)
Swift-Sure 4-10-0 Tobacco Starter (2) .

Smith Agricultural Chemical Co.
Smith's Sacco Plant Food (2)<

Springfield Rendering Co.
Springfield Animal Brand (1)

Springfield Lawn & Shrub (3)

Springfield Market Garden Grower & Top
Dresser (2) .

Springfield Special Potato, Onion &
Vegetable (1)

Springfield Tobacco Special (1) .

Springfield Top Dresser (1) .

Springfield 4-8-7 (2) .

Swift & Co.
Vigoro (5)

Synthetic Nitrogen Products Corp.
Nitrophoska (3)<

Henry J. Taubert
Ferti-Flora (2)

Wm. Thomson & Sons, Ltd.
Thomson's Special Topdressing Manure( 1

)

Thomson's Vine, Plant & Vegetable
Manure (1) .... •

Triton Oil & Fertilizer Co.
Triton 4-8-4 (2)

Triton 4-8-7 (1)

Triton 5-8-7 (3)

Uniform Products Co.
F&I(1)
Green Life (1) .

Inseetilizer (1) . . . .
•

Grade of
Fertilizer.

2-10-4

6-3-5

10-4-10
3-8-4
4-8-4
5-8-7

4-8-4
5-8-7
4-8-4

3-10-6
2-8-2
2-12-4
4-8-7
8-6-6
4-8-4
5-8-7
5-4-5

3-10-3
4-10-0

4-12-4

3-8-4
5-5-5

5-8-7

4-8-4
5-3-5
7-6-5
4-8-7

4-12-4

18.24-30-15

4-3 2/3-3.3

4.86-7-2.5

3.65-7-4

4-8-4
4-8-7
5-8-7

2.5-25-3
3-.25-3.5
3-.25-3.5

Nitrogen.

Propor-
tion in
Mineral
Forms.

Quality
of Water
Insoluble
Organic.

1/4

3/101

1/5'
3/8
2/3
5/8

3/4
9/103
9/10

3/5
1/2
2/5
3/5

9/105
3/5
3/5
1/5

1/2
1/2

4/5

1/2
1/2

7/106

1/2
3/101
9/10
5/88

3/4

All'

Alls

1/2

1/2

2/35
3/59
2/31

Passed

Passed

Passed
Passed
Passed
Passed

Passed
Passed
Passed

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Passed
Passed

Passed

Passed
Passed

Passed

Passed
Passed
Passed
Passed

Passed

Passed

Passed

Passed
Passed
Passed

Passed
Passed
Passed

Form of
Potash.

Muriate

Sulfate

Sulfate
Muriate
Muriate
Muriate

Muriate
Muriate
Muriate

Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Muriate
Sulfate

Sulfate

Muriate

Muriate
Sulfate

Muriate

Muriate
Sulfate
Muriate
Muriate

Muriate

Muriate

Sulfate

Sulfate

Sulfate

Muriate
Muriate
Muriate

Organic
Organic
Organic

' Largely nitrate salts. ... , , , i<,>r. x. 1. .;

» Two analyses. One other sample was deficient; see analysis in table of Mixtures showing

a commercial shortage of $1 or more per ton."
s Nitrate salts 1/5, ammonia salts 4/5.
* Two analyses.
' Nitrate salts 3/8, ammonia salts 5/8.
' Nitrate salts 1/7, ammonia salts 6/7.
' Nitrate salts 1/10, ammonia salts 9/10.
* Nitrate salts 3/5, ammonia salts 2/5.
' Nitrate salts 1/3, ammonia salts 2/3.
lo Nitrate salts 2/5, ammonia salts 3/5.
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Mixtures Substantially Complying with Guarantees—Concluded.
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CHEMICALS AND RAW PRODUCTS

Summary of Results of the Inspection of Fertilizer Simples and Raw Products.
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Nitrogen Compounds.

Under thds heading will be found the fertilizer chemicals and unmixed mate-

rials valued chiefly for their nitrogen. Averages are given where more than

one analysis has been made of the same brand; these are indicated by footnotes.

Brands showing a commercial shortage of one dollar or more per ton are listed

in a separate group and deficiencies are emphasized by boldface type.

Nitrate of Soda and Sulfate of Ammonia.
Brands Substantially Meeting Their Guarantees.
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Synthetic Urea, Calurea and Calcium Nitrate.
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Cottonseed Meal and Castor Pomace.



30 CONTROL SERIES No. 45

Milorganite and Organic Conditioner.
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Muriate and High Grade Sulfate of Potash.
Brands Substantially Meeting Their Guarantees.
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Raw Products Supplying Nitrogen and Phosphoric Acid.

Dry Ground Fish.

Brands Substantially Meeting Their Guarantees
AND Free from Adulteration.
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Ground Animal Tankage.
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Ground Bone.—Concluded,

Ground Bone Adtilterated.
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In the inspection work this season the organic matter has been determined

roughly by incinerating the samples analyzed and the results appearing in the

following table show a variation from less than 36 per cent to nearly 73 per cent.

The samples showing the lower content of organic matter invariably carry a

correspondingly high amount of soil which is naturally mixed with the manure
deposit in corrals where the product is accumulated. This large amoimt of

insoluble earthy matter, which sometimes runs as high as 40 per cent, naturally

lowers the value of the manure even though the content of plant food may be

well up to the minimum guarantee.

The official definition and interpretation of dried pulverized or shredded

manures, as formulated by the Committee on Definition of Terms and Inter-

pretation of Results on Fertilizers, is as follows: "Dried pulverized or shredded

manures shall be only what the name indicates, and not mixtures of manures

and other materials." This definition should be borne in mind by firms making

contracts for these products to be sold in Massachusetts. The inspection this

year has shown that several products are being imported to this country, and

other mixtures are being produced in America and sold as pulverized sheep

manure which are either not sheep manure at all, or are mixtures of pulverized

manure and garbage tankage which have to a certain extent been standardized

by the addition of acid phosphate, bone, hoof meal, and possibly other materials.

One large imported cargo, a sample of which was submitted to the Station lab-

oratory by a prospective purchaser, proved to be the dried and ground residue

from wool scouring establishments. Its sale was not permitted under the name
of pulverized sheep manure and the product was finally used as a conditioner

in mixed fertilizers. There is no objection to the sale of these products as fer-

tilizers provided they are sold under appropriate names. The Fertihzer Control

department invites the co-operation of dealers and manufacturers in an effort

to prevent the sale of these products imder names that are misleading.

Pulverized Animal Manures.
Brands Substantially Meeting Their Guarantees.
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Pulverized Animal Manures.—Concluded.

Brands Substantially Meeting Their Guarantees.—Concluded.
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Alphano Humus.
Manufactured by Alphano Corporation.

This product can hardly be classed as a mixed fertilizer although it contains

the three elements of plant food usually supplied by them. It is produced by

introducing beneficial soil bacteria to well drained peat areas through cultivation

and aeration subsequent to proper treatment with fertUizers and lime. The

greatest value of such a product is not so much in the plant food that it carries

as in the beneficial effect which it has on soils where it is used, improving the

physical character and the capacity to hold plant food and moisture near the

surface.

The activity of the nitrogen in peat products is low, about 40 per cent as

compared with 70 per cent for animal tankage.

Analysis of Alphano Humus
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Definition of Products Secured by Heating Calcium
Phosphate with Alkali Salts Containing Potash.

These products are not potassium phosphate. They may be called non-acid

phosphates with potash.

Unleached Wood Ashes.

Unleached wood ashes are ashes that result from burning unleached wood,

that have had no part of their plant food removed, and that contain four per

cent (4%) or more of water-soluble potash (K2O).

Nitrate of Soda (Commercial Sodium Nitrate).

Nitrate of soda is a nitrogen salt containing not less than fifteen per cent

(15%) of nitrogen, chiefly as sodium nitrate.

Kainit.

Kainit is a potash salt containing potassium and sodium chlorides and some-

times sulfate of magnesia, with not less than twelve per cent (12%) of potash

(K2O).

Dried Blood.

Dried blood is the collected blood of slaughtered animals, dried and groimd

and containing not less than twelve per cent (12%) of nitrogen in organic form.

Fertilizer Grade.

The grade of a fertilizer shall represent the minimum guarantee of its plant

food expressed in terms of nitrogen, available phosphoric acid, and water-soluble

potash.

VEGETATION POT EXPERIMENT TO DETERMINE NITROGEN
AVAILABILITY OF PROCESSED LOW-GRADE MATERIALS,
ACTIVATED SEWAGE AND OTHER ORGANIC FERTILIZERS.

This is a report of results of a vegetation pot experiment and is a continuation

of work begun four years ago in an effort to study the actual availabiUty of the

nitrogen in processed low-grade fertilizing materials valued chiefly for their

content of organic nitrogen. The present experiment includes some materials

not suspected of being processed or containing nitrogen of inferior quality.

They were included in order to secure reliable data as to their nitrogen avail-

ability as compared with dried red blood, the nitrogen of which is known to have

a high crop producing value as well as high nitrogen activity by both of the labo-

ratory methods. For those materials under experiment for more than one year

the samples employed the previous season were not used in 1928; new samples

were secured which in most cases represented the products as manufactured

in January or February of 1928.

Description of the Products under Experiment.

Dried Red Blood of quality used for feeding domestic animals. This is the

standard and is generally recognized as a domestic source of quickly available

nitrogen. Analysis: total nitrogen 13.70%, ammoniacal and nitric nitrogen

none, water soluble nitrogen .46%, water insoluble nitrogen 13.24%, total phos-

phoric acid .66%.

Dark Dried Blood, fertilizer grade, dried at a higher temperature than the

dried red blood, and is more hard and brittle. Received through trade channels

Feb. 26, 1928. Analysis: total nitrogen 14.14%, ammoniacal and nitric nitrogen

none, water soluble organic nitrogen .28%, water insoluble nitrogen 13.86%,

total phosphoric acid .51%.

Foreign Nitrogenous Tankage, manufactured by Anglo-Continental Guano

Co., London, England. Sample secured through trade channels Feb. 26, 1928.
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Analysis: total nitrogen 6.78%, ammoniacal nitrogen .22%, nitric nitrogen

none, water soluble organic nitrogen L86%, water insoluble nitrogen 4.70%,

total phosphoric acid .38%.

Hoof Meal. Sample secured through trade channels Mar. 2, 1928. Analysis:

total nitrogen 14.24%, ammoniacal nitrogen .29%, nitric nitrogen none, water

soluble organic nitrogen .94%, water insoluble nitrogen 13.01%, total phosphoric

acid 1.84%.

Peruvian Guano. Sample secured through trade channels Mar. 2, 1928.

Analysis: total nitrogen 14.36%, ammoniacal nitrogen 2.39%, nitric nitrogen

none, water soluble organic nitrogen 2.94%, water insoluble nitrogen 9.03%,

total phosphoric acid 14.80%, available phosphoric acid 10%, potassium oxide

2.75%.

Milorganite. City of Milwaukee, Wis. Composite sample drawn from

several hundred carloads shipped to all parts of the country during the fall of

1927 and spring of 1928. Sample received Feb. 26, 1928. Another sample

received through trade channels Feb. 23, 1928. Average analysis of the two

lots: total nitrogen 5.81%, ammoniacal nitrogen .08%, nitric nitrogen none, water

soluble organic nitrogen .29%, water insoluble nitrogen 5.44%, total phosphoric

acid 3.70%.

Imported Processed Tankage. Robert A. Monroe & Co., Glasgow, Scot-

land. Forwarded dm-ing summer of 1927. Analysis: total nitrogen 6.96%,

ammoniacal nitrogen .15%, nitric nitrogen .06%, water soluble organic nitrogen

1.62%, water insoluble nitrogen 5.13%, total phosphoric acid .77%.

Rehmsdorf Tankage. An imported product received through trade chan-

nels Feb. 27, 1928. Analysis: total nitrogen 7.84%, ammoniacal nitrogen .57%,

nitric nitrogen none, water soluble organic nitrogen 1.88%, water insoluble

nitrogen 5.39%, total phosphoric acid .77%.

Process Tankage. Smith Reduction Co., Norfolk, Va. Received through

trade channels Mar. 14, 1928. Analysis: total nitrogen 7.90%, ammoniacal

nitrogen .11%, nitric nitrogen none, water soluble organic nitrogen .71%, water

insoluble nitrogen 7.08%, total phosphoric acid .64%.

Darling's Tankage. Received through trade channels Feb. 23, 1928,

Analysis: total nitrogen 5.41%, ammoniacal nitrogen .31%, nitric nitrogen none,

water soluble organic nitrogen 1.66%, water insoluble nitrogen 3.44%, total

phosphoric acid 10.08%.

Hynite Tankage. United Fertilizer Co., Milwaukee, Wis. Received

through trade channels Mar. 23, 1928. Analysis: total nitrogen 8.63%, ammo-
niacal nitrogen .16%, nitric nitrogen none, water soluble organic nitrogen 1.51%,

water insoluble nitrogen 6.96%, total phosphoric acid 1.02%.

Agrinite. American Agricultural Chemical Co. Received through trade

channels Mar. 2, 1928. Analysis: total nitrogen 7.46%, ammoniacal nitrogen

.23%, nitric nitrogen .04%, water soluble organic nitrogen 2.01%, water insoluble

nitrogen 5.18%, total phosphoric acid 1.40%.

Nitrolene. F. S. Royster Guano Co., Norfolk, Va. Received through

trade channels Mar. 2, 1928. Analysis: total nitrogen 9.51%, ammoniacal
nitrogen .74%, nitric nitrogen none, water soluble organic nitrogen 5.92%
water insoluble nitrogen 2.85%, total phosphoric acid 1.28%.

Whale Guano. Received through trade channels Mar. 2, 1928. Analysis:

total nitrogen 8.58%, ammoniacal nitrogen .14%, nitric nitrogen none, water

soluble organic nitrogen 2.90%, water insoluble nitrogen 5.54%, total phos-

phoric acid 11.48%.

Dry Ground Fish. Received through trade channels Mar. 2, 1928. Anal-

ysis: total nitrogen 9.52%, ammoniacal nitrogen .12%, nitric nitrogen none,
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water soluble organic nitrogen .37%, water insoluble nitrogen 9.03%, total

phosphoric acid 7.40%.

Cottonseed Meal. Received through trade channels Mar. 2, 1928. Anal-

ysis: total nitrogen 6.41%, ammoniacal nitrogen .05%, nitric nitrogen none,

water soluble organic nitrogen .44%, water insoluble nitrogen 5.92%, total

phosphoric acid 3.98%, potassium oxide 2.18%.

Castor Pomace. Received through trade channels Mar. 2, 1928. Analysis:

total nitrogen 5.16%, ammoniacal and nitric nitrogen none, water soluble organic

nitrogen .28%, water insoluble nitrogen 4.88%, total phosphoric acid 2.55%,

potassium oxide 1.04%.

Packing House Tankage (9.50 ammonia, grade). Received through trade

channels Mar. 2, 1928. Analysis: total nitrogen 8.39%, ammoniacal nitrogen

.13%, nitric nitrogen none, water soluble organic nitrogen 1.08%, water insoluble

organic nitrogen 7.18%, total phosphoric acid 8.62%.

Packing House Tankage (10 ammonia, grade). Received through trade

channels Mar. 2, 1928. A mechanical mixture of hoof and horn meal, tankage

containing the stomach contents of slaughtered animals, groimd bone, stick

tankage or blood. Analysis: total nitrogen 7.94%, ammoniacal nitrogen .22%,

nitric nitrogen none, water soluble organic nitrogen 3.39%, water insoluble

nitrogen 4.33%, total phosphoric acid 9.34%.

Omega Tankage. International Agricultural Corporation. Mar. 2, 1928.

Analysis: total nitrogen 8.40%, ammoniacal nitrogen .23%, nitric nitrogen

none, water soluble organic nitrogen 1.26%, water insoluble nitrogen 6.91%,

total phosphoric acid 1.05%.

Super Nite. Received through trade channels Mar. 27, 1928. Analysis:

total nitrogen 12.04%, ammoniacal nitrogen .16%, nitric nitrogen none, water

soluble organic nitrogen .83%, water insoluble nitrogen 11.05%, total phos-

phoric acid 1.40%.

Avail Tankage. Western Fertihzer Products Co. Received through trade

channels Mar. 27, 1928. Analysis: total nitrogen 7.33%, ammoniacal nitrogen

.43%, nitric nitrogen none, water soluble organic nitrogen 1.16%, water insoluble

nitrogen 5.75%, total phosphoric acid .74%.

Nitrogenous Tankage. Fertihzer By-Products Co. Received through

trade channels Mar. 27, 1928. Analysis: total nitrogen 5.69%, ammoniacal

nitrogen .04%, nitric nitrogen none, water soluble organic nitrogen none, water

insoluble nitrogen 5.65%, total phosphoric acid .65%.

Uric Acid. Purchased through Eastman Kodak Co., Rochester, N. Y., Mar.

27, 1928. Analysis: total nitrogen 33.02%, ammoniacal and nitric nitrogen

none, water soluble organic nitrogen .07%, water insoluble nitrogen 32.95%.

The water insoluble nitrogen in some grades of Peruvian Guano has been

known to give comparatively low nitrogen activity by the alkahne laboratory

method. It is the belief of some authorities that this low nitrogen activity is

due to the presence of mic acid. This comparatively pure uric acid was therefore

included in this experiment in order to secure reliable data as to its actual nitro-

gen availability.

Outline of the Experiment.

Each pot received 38 pounds of soil mixture (one part loam from nitrogen

deficient soil. Plot 9, North Soil Test, West End, and three parts of sifted sand).

The fertihzers were mixed with the entire amoimt of soil in each pot, the amoimt

of each material used being as follows: 14 grams of fine ground limestone, 5

grams each of muriate of potash and potash-magnesium sulfate, 23/^ grams of

high-grade sulfate of potash, 18 grams each of 16% superphosphate (acid phos-

phate) and basic slag phosphate. The nitrogen containing materials were

applied in unit quantity sufficient to supply .42 grams of nitrogen.
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The experiment was run in two series to show (1) the availability of the total

nitrogen and (2) the availability of the water insoluble nitrogen. Necessary

checks were run with double the amount of nitrogen from dried red blood, the

standard nitrogen source, in order to prove that in the minimum nitrogen apph-

cations the full effect of the nitrogen would be secured. Checks were also run

by usirfg increased amounts of the basic fertilizer application (phosphoric acid

and potash).

Water was supplied by both sub-irrigation and surface application in amounts
representing 50 per cent of the water holding capacity of the soil mixture until

hot weather when it was increased to 60 per cent.

Japanese barnyard millet was the crop grown. All pots had ten plants during

the early part of the experiment but in each of eight pots (29, 35, 36, 50, 58, 71,

96 and 111) only nine plants reached full growth due to a wind storm occiuring

on July 13 which broke one plant from each pot. On July 20 a premature yellow-

ing was noted on all pots. This, however, did not stop growth. Pot 117 had
to be planted over two weeks after the first planting. It was allowed to grow
two weeks after the crop from the other pots had been harvested, so that the

length of the growing season was the same.

With the exceptions noted above, the experiment was conducted the same as

described on pages 11 and 12, Control Bulletin 25.

In order to obtain data as to the effect of varying amounts of manganese
carbonate on yield of dry matter and nitrogen assimilated, six additional pots

were included in the experiment. To each of two pots were added two, four

and six grams of a mineral containing about 38 per cent of manganese carbonate

with some manganese silicate (36.65% Mn304). In addition to the manganese

the mineral contained 18 per cent calcium oxide, 5 per cent magnesium oxide,

and 4.95 per cent ferric oxide, largely in form of carbonates. The six pots received

the basic fertilizer application, including lime, common to all of the other pots,

and the nitrogen was supplied in unit quantity (.42 gram) from dried red blood.

In the preparation of the soil, fertilizer appUcation, and general care of the

experiment including the harvesting of the crop, credit should be given to Mr.
Harold R. Knudsen of the Department of Agronomy of the Massachusetts

Agricultural College.

The following table shows the yield of dry matter and the nitrogen recovered

in the above-ground parts of the plant; the nitrogen availability of each product,

from the standpoint of both total and water insoluble nitrogen and on the basis

of yield of dry matter and nitrogen recovered from dried red blood being placed

at 80. The activity of the total and water insoluble nitrogen in each product

as shown by the two laboratory methods is also given.
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Series I.

—

Unwashed. i

Source of
Nitrogen.

Dried Blood Red

Dried Blood Dark

Foreign Nitrogenous
Tankage

Hoof Meal
I*-
Peruvian Guano

Milorganite

Imported Process
Tankage

Rehmsdorf Tankage .

Process Tankage

Darling's Tankage

Hynite Tankage

Agrinite .

Nitrolene

Whale Guano .

Dry Ground Fish

Cottonseed Meal

Castor Pomace

Packing House Tank-
age (9.5)

Packing House Tank-
age (10)

Omega Tankage

Super Nite

Avail Tankage .

Nitrogenous Tankage

Uric Acid

Dried Blood Red'

Dried Blood Red^

Dried Blood Red<

Dried Blood Red^

Dried Blood Red'

Yield
of Dry
Matter
per Pot
(Grams).

61.89
60.97
62.55

/ 65.80

\ 62.63
/48.46
\51.42
/44.37
\61.48
[62.80
\66.31
(48.15
\56.20
39.13
51.02
48.03
54.57
46.52
46.61
46.57
48.84
54.60
50.94
54.13
44.69
57.67
55.40
53.23
58.15
51.36
57.40
46.27
52.69
56.01
65.48
49.93
56.84
59.17
55.69
43.76
53.80
45.46
56.12
46.29
41.44
29.22
36.15
64.33
65.01
46.74
50.30
58.12
61.41
61.13
61.84
60.42
67.22
71.97
82.22

Nitrogen
Recovered
per Pot
(Grams).

.52

.45

.51

.48

.50]

.36\

.40

.37

.46

.55

.56/

.38 \

.46/

.341

.44/

.38 \

.43/

.401

.37/

.35

.39

.43

.40

.42

.39

.43

.42

.40

.45

.44

.49

.41

.40

.48

.48

.40

.45

.49

.42

.33

.49

.36\

.44/

.371

.36/

.241

.27 f

.49/

.46

.44

.42

.44

.46

.45

.,50

.50

.49

.58

.71

Average Relative
Nitrogen

Availability
Dried Blood at 80;

Basis:
Dry

Matter
Yield.

80.00

83.12

64.39

68.51

83.56

67.54

58.35

66.40

60.28

61.75

68.31

63.96

73.18

72.09

70.39

64.05

78.63

69.10

74.34

63.14

65.74

56.78

42.31

83.71

62.81

77.36

79.59

82.60

Basis:
Nitrogen
Recovered

80.00

79.46

61.63

67.30

90.01

68.11

63.25

65.68

62.44

60.00

67.30

65.68

68.92

68.92

75.41

65.68

77.84

68.92

73.79

66.49

64.87

59.19

41.35

77.03

69.73

72.98

77.03

80.28

Comparative
Nitrogen Activity
BY the Chemical

Methods.

Alkaline
Perman-
ganate
Method.

79.34

83.92

63.68

81.54

64.79

63.76

62.11

70.85

60.75

71.90

69.35

70.98

86.03

75.59

73.82

62.13

64.48

76.89

78.30

60.68

82.56

60.78

45.19

23.76

79.34

79.34

79.34

79.34

Neutral
Perman-
ganate
Method.

97.88

94.12

85.58

94.52

99.50

80.93

95.58

89.55

84.05

91.61

87.42

96.81

94.19

96.77

96.77

93.72

92.28

92.47

99.78

88.65

97.98

86.98

98.01

99.60

97.88

97.88

97.88

97.88

' By "unwashed" is meant the original ground material as furnished to the trade; "washed"
designates each product largely freed from water soluble nitrogen by successive washings with water.

' Potash and phosphoric acid 11/2 times the usual quantity.

» Two grams of mineral rich in manganese carbonate.

* Four grams of mineral rich in manganese carbonate.

' Six grams of mineral rich in manganese carbonate.

6 Double the amount of nitrogen used.
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Series II.

—

Washed.'
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Conclusions Drawn from the Experiment.

Dark Dried Blood. Both the nitrogen activity by the laboratory methods
and the nitrogen availability by the vegetation test show the quahty of the nitrogen

in this product to compare favorably with that in dried red blood; indicating that

the dark color, which is quite likely due largely to the method of drying, is no

indication of inferiority in quality.

Foreign Nitrogenous Tankage. This is the first year's experiment with

this product. Results of both laboratory tests and vegetation experiment

indicate that the water insoluble nitrogen, which comprised over 69 per cent of

the total nitrogen which it carried, was about 20 per cent less available than was

the water insoluble nitrogen from the high grade animal and vegetable ammoni-

ates.

Hoof Meal. This year's results confirm the results with this product for the

past two years, and class the nitrogen as of good quaUty, being almost equal to

dried blood.

Peruvian Guano. The fact that the water insoluble nitrogen in this product

was condemned by the alkaline method is quite likely due to the natm^al presence

of uric acid in the guano. For some reason uric acid tests very low by this

method. The vegetation test shows the quality of the nitrogen in Peruvian

guano to be above that in dried blood.

Milorganite. The results of both this and last year's experiment indicate

that this material is a fairly satisfactory soxu-ce of organic nitrogen, although

not quite equal to many of the high grade animal and vegetable ammoniates.

Imported Process Tankage. About 74 per cent of the total nitrogen in

this material was found to be in water insoluble form. As measured by the

vegetation test it is about 22 per cent less available than the insoluble nitrogen

from the better grades of animal tankage and fish. This was the first year's

test on this product.

Rehmsdorf Tankage. This is the fourth year that this material has been

under experiment at this institution. The first three years the water insoluble

nitrogen showed an availability of less than 50 by the vegetation test, which

would class it of inferior quality. This year's results indicate an improvement

in the quaUty of the insoluble nitrogen (about 69 per cent of the total nitrogen

was in water insoluble form), although it is still about 20 per cent less available

than that from the better grades of animal tankage.

Process Tankage. About 90 per cent of the total nitrogen was in water

insoluble form. This completes two years' experiment with this product and

both years have shown the insoluble nitrogen to be of passing quality, with a some-

what better showing this season than in 1927. It is, however, still about 20

per cent less available than that from bona fide animal tankage and fish.

Darling's Tankage. About 64 per cent of the total nitrogen was in forms

insoluble in water. The availability of the insoluble nitrogen was quite satis-

factory, although about 11 per cent below that for fish and the better grades of

animal tankage.

Hynite Tankage. This is the third year that this product has been under

experiment. About SO per cent of the total nitrogen was in water insoluble

form. It showed quite a satisfactory avaOabihty this season, being only about

10 per cent lower than that of animal tankage and fish. This shows a gratifying

improvement over the two previous years, when the availability of this part of

the nitrogen was considerably under the passing mark of 50 per cent.
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Agrinite. This is the second year that this product has been under experi-

ment. About 69 per cent of the total nitrogen was in water insoUible form.

Although its availability was quite satisfactory, yet it was nearly 20 per cent

under that from fish and animal tankage and about 18 per cent under the avail-

ability recorded for the Agrinite sample under experiment in 1927.

Nitrolene. About 30 per cent of the total nitrogen was in water insoluble

forms and was of inferior quality. The results confirm our experiment on this

product in 1927.

Whale Guano. About 65 per cent of the total nitrogen was in water insoluble

form. Its availabihty was fairly satisfactory, being only about 10 per cent

under that for fish and animal tankage. The material has been under experi-

ment only one year.

Dry Ground Fish, Cottonseed Meal, Castor Pomace, Packing House
Tankage (9.5% ammonia grade) and Packing House Tankage (10% ammo-
nia grade). As was expected, these five products showed very satisfactory

availability, thus confirming earlier experiments with these valuable sources

of organic nitrogen.

Omega Tankage. About 82 per cent of the total nitrogen was in water

insoluble form. It showed an availability of passing quality, although about

21 per cent under that for fish and animal tankage. It showed an improvement

over last year when the insoluble nitrogen was below the passing mark of 50

per cent.

Super Nite. About 92 per cent of the total nitrogen was in water insoluble

form. It showed a satisfactory availability, being only about 4 per cent under

that for fish and animal tankage.

Avail Tankage. About 78 per cent of the total nitrogen was in water insol-

uble forms. Its availability was about on the passing mark of 50 per cent,

which was only a little better showing than for 1927. On the average its avail-

ability is about 25 per cent under that for fish and animal tankage.

Nitrogenous Tankage. About 99 per cent of the total nitrogen was in

forms insoluble in water. Its availability, although slightly above the passing

quality and a little better than for the previous two years, shows that the quality

of the nitrogen is not of the best, being about 23 per cent under that for fish and

animal tankage.

Uric Acid. Although this material is not of commercial importance as a

source of organic nitrogen for fertilizer, it was included in the experiment in an

attempt to explain the low activity sometimes secured by the alkaline method

on Peruvian guano, a product likely to contain varying amounts of uric acid.

Its nitrogen is practically all in water insoluble form, and judging from this

experiment, is of excellent quality, surpassing that of dried blood.

The Effect of Manganese Carbonate. No significant increases in yield

were noted on any of the amounts used.
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DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILI-

ZERS FOR SALE IN THE STATE IN 1928.

Alphano Corp., Great Meadows, Warren Co., N. J.

American Agricultural Chemical Co., 89 Broad St., Boston, Mass.

American Chemical Specialties Co., Inc., Springfield, N. J.

American Cyanamid Co., 535 Fifth Ave., New York, N. Y.

American Linseed Co., 297 Fourth Ave., New York, N. Y.

American Soda Products Co., 322 Chestnut St., Moorestown, N. J.

Anglo-Chilean Nitrate Sales Corp., 120 Broadway, New York, N. Y.

Apothecaries Hall Co., Waterbury, Conn.

Archer-Daniels-Midland Co., Minneapolis, Minn.

Armour Fertilizer Works, 50 Broad St., New York, N. Y.

Ashcraft-Wilkinson Co., Atlanta, Ga.

Baker Castor Oil Co., 120 Broadway, New York, N. Y.

Barrett Co., 40 Rector St., New York, N. Y.

Barrie Laboratories, Inc., 261 Franklin St., Boston, Mass.

Beach Soap Co., Cor. Maple and Lawrence Sts., Lawrence, Mass.

Berkshire Chemical Co., Bridgeport, Conn.

Joseph Breck & Sons Corp., 85 State St., Boston, Mass.

Butchers Rendering Co., Fall River, Mass.

C. & R. Sales Co., Box 835, Worcester, Mass.

A. H. Case & Co., Inc., 965 William St., Buffalo, N. Y.

E. D. Chittenden Co., 1115 Main St., Bridgeport, Conn. .

Clay & Son, Temple Mill Lane, Stratford, London, England.

Geo. G. CoUinge & Son, Inc., New Hyde Park, L. I., N. Y.

Consolidated Rendering Co., 40 North Market St., Boston, Mass.

J. J. Corkery, 116 Jefferson Ave., Everett, Mass.

Davey Tree Expert Co., South Water St., Kent, Ohio.

Jacob Dold Packing Co., 745 William St., Buffalo, N. Y.

John C. Dow Co., 121 Beverly St., Boston, Mass.

Eastern Cotton Oil Co., 600 Board of Trade Bldg., Norfolk, Va.

Eastern States Farmers' Exchange, 33 Lyman St., Springfield, Mass.

Thomas W. Emerson Co., 213 State St., Boston, Mass.

Essex Fertilizer Co., 39 North Market St., Boston, Mass.

Excell Laboratories, 4535 Ravenswood Ave., Chicago, 111.

R. & J. Farquhar Co., 6 & 9 South Market St., Boston, Mass.

Ford Motor Co., By-Product Sales Dept., Detroit, Mich.

H. L. Frost & Co., 20 Mill St., Arlington, Mass.

Grasselli Chemical Co. of Massachusetts, 80 Federal St., Boston, Mass.

Thomas Hersom & Co., New Bedford, Mass.

Humphreys-Godwin Co., Memphis, Tenn.

International Agricultural Corp., 38 Chauncy St., Boston, Mass.

Henry James & Son, Inc., Somerville, Mass.

Jarecki Chemical Co., 50 Broad St., New York, N. Y.

John Joynt, Lucknow, Ontario, Canada.

Spencer Kellogg & Sons, Inc., 98 Delaware Ave., Buffalo, N. Y.

Ronald Douglas Lowden, 1230 Great Plain Ave., Needham, Mass.

Lowell Fertilizer Co., 40 North Market St., Boston, Mass.

Maine Farmers' Exchange, 801 Chapman Bldg., Portland, Maine.

Mapes Formula & Peruvian Guano Co., 270 Madison Ave., New York, N. Y.

A. G. Markham & Co., Springfield, Mass.

Geo. E. Marsh Co., 393 Chestnut St., East Lynn, Mass.

McCallum Co., 133 7th St., Pittsburgh, Pa.

William N. McCrillis, 89 State St., Boston, Mass.

Merrimac Chemical Co., 148 State St., Boston, Mass.

Meyer & Mendelsohn, Inc., 80 Garden St., Hartford, Conn.

Middlesex County Farm Bureau, 740 Main St., Waltham, Mass.

Miller Fertilizer Co., Garrett Bldg., Baltimore, Md.
Milwaukee Sewerage Commission, 508 Market St., Milwaukee, Wis.

Mitchell Fertilizer Co., 26 South Water St., Providence, R. I.

Natural Guano Co., Aurora, 111.

New England Dressed Meat & Wool Co., 174 Somerville Ave., Somerville, Mass.

New England Fertilizer Co., 40-A North Market St., Boston, Mass.

New England Rendering Co., R. 39 Market St., Brighton, Mass.

Old Deerfield Fertilizer Co., Inc., South Deerfield, Mass.

Olds & Whipple, Inc., 168 State St., Hartford, Conn.



INSPECTION OF COMMERCIAL FERTILIZERS 47

Oyama Products Co., Newburgh, N. Y.

Pacific Manure & Fertilizer Co., 429 Davis St., San Francisco, Cal.

Carroll S. Page Co., Inc., Hyde Park, Vt.

Parmenter & Polsey Fertilizer Co., 41 North Market St., Boston, Mass.

Pawtucket Rendering Co., Rear 654 Mineral Spring Ave., Pawtucket, R. I.

Piedmont-Mt. Airy Guano Co., Baltimore, Md.
Plant Products Co., 333 St. Paul Place, Baltimore, Md.
Premier Poultry Manure Co., 308 West Washington St., Chicago, 111.

Pulverized Manure Co., 828 Exchange Ave., Union Stock Yards, Chicago, 111.

Rogers & Hubbard Co., Portland, Conn.

Ross Brothers Co., Worcester, Mass.

N. Roy & Son, 618 Newport Ave., South Attleboro, Mass.

F. S. Royster Guano Co., Baltimore, Md.
M. L. Shoemaker & Co., Inc., 3600 North Delaware Ave., Philadelphia, Pa.

Smith Agricultural Chemical Co., Columbus, Ohio, and Indianapolis, Ind.

Springfield Rendering Co., Springfield, Mass.

Irving W. Standley, 30 Sherbrooke Place, Lynn, Mass.

Stimuplant Laboratories, Inc., Nelson Ave. & Rawson St., Long Island City, N. Y. (Successors

to Earp-Thomas Cultures Corp.)

Summers Fertilizer Co., Inc., 32 Stock Exchange Bldg., Baltimore, Md.
Swift & Co. Fertilizer Works, Baltimore, Md.
Synthetic Nitrogen Products Corp., 285 Madison Ave., New York, N. Y.

Henry J. Taubert, 383^ West Plain St., Cochituate, Mass.

William Thomson & Sons, Ltd., Tweed Vineyards, Clovenfords, Scotland.

Triton Oil and Fertilizer Co., 101 Beekman St., New York, N. Y.

Uniform Products Co., Lancaster, Pa.

United States Guano Co., 1214 Continental Bldg., Baltimore, Md.
Victory Fertilizer Corp., 113 State St., Boston, Mass.

Virginia-Carolina Chemical Corp., Richmond, Va.

Virginia-Carolina Chemical Corp., 120 Broadway, New York, N. Y.

C. P. Washburn Co., Middleboro, Mass.

Wessel, Duval & Co., 25 Broad St., New York, N. Y.

Wilcox Fertilizer Co., Mystic, Conn.

W. W. Windle Co., 95 West Main St., Millbury, Mass.

Woodard Bros., Greenfield, Mass. (Successors to J. M. Woodard.)

Worcester Rendering Co., Auburn, Mass.
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Inspection of Agricultural

Lime Products

By H. D. Haskins and M. W. Goodwin

This is the seventeenth report of the annual inspection of lime products

sold in Massachusetts for use in agriculture. Its purpose is to furnish

reliable data as to the composition and cost of the various forms of lime

offered by the various producers. The care used in securing the data

presented has, it is hoped, resulted in a reliable picture of present condi-

tions in the trade. A study of the bulletin should prove of interest and

value to those contemplating the purchase of lime as a soil amendment.

Requests for bulletins should be addressed to the

Agricultural Experiment Station,

Amherst, Mass,





INSPECTION OF AGRICULTURAL LIME PRODUCTS
FOR THE SEASON OF 1928.

By H. D. Haskins, Official Chemist, Assisted by M. W. Goodwin.

Manufacturers and Brands.

Twenty-seven different brands of lime and two brands of gypsum or land plaster

were registered in Massachusetts in 1928 by 19 different firms. The products are

as follows:

Hydrated or slaked lime 14

Ground limestone 9

Lime ashes 2

Precipitated lime 1

Ground shell lime 1

27

Gypsum, or land plaster 2

The samples for analysis were drawn from widely distributed areas in the

state between the dates of April 1 and June 1, by the same agents who drew the

samples of commercial fertilizer. They used a sampling tube which takes a core

the entire length of the bag, and sampled 10 per cent of the bags present but never

less than ten sacks provided that number was present. Representative samples

were secured of all lime products registered with the exception of the Ground
Limestone manufactured by the Connecticut Agstone Co., 307 Main Street, Dan-
bury, Conn.

Hydrated or Slaked, Precipitated and Air-Slaked Limes and Lime Ashes.

Reference to Table I shows that out of the 19 brands analyzed only five showed
deficiencies in calcium or magnesium and no one of the five showed a deficiency in

both ingredients. In two of the five the combined oxides of calcium and mag-
nesium found were in excess of the combined oxides guaranteed. In one case

(Farnam-Cheshire Lime Co.'s Berkshire Hills Co. Brand) the .69 per cent calcium

oxide deficiency was more than made up by the overrun of 6.98 per cent of mag-
nesium oxide. In case of the product of the Miller Lime Products Corp., the

deficiency of 5.49 per cent of magnesium oxide was more than balanced by the

overrun of 13.99 per cent in calcium oxide. On two other brands showing defi-

ciencies, the Producto Hydrated Lime, Brewer & Co., Inc., manufacturers, and Lee

Agricultural Hydrated Lime, Lee Lime Co., manufacturers, it is the writer's belief

that the magnesium oxide guarantee should be reduced. In case of the Adams
Lime Ashes, Hoosac Valley Lime Co., Inc., manufacturers, the low calcium oxide

test recorded was no doubt due to the wet condition of the product (22.4 per cent

of water being present). Greater care should be exercised in protecting these lime

dumps from rains and snows, if the lime is to be offered for sale for agricultural

purposes. In other words, the purchase of a lime product carrying 448 pounds of

uncombined water in each ton is poor economy.

Ground Limestone and Shell Lime.

With two exceptions the guarantees on this class of products were well main-

tained. The Monarch Agricultural Limestone, Miller Lime Products Corp.,

manufacturer, showed a deficiency of 3.74 per cent magnesium oxide, which was in

part made up by an overrun of 2.94 per cent calcium oxide, so that the actual
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shortage of the combined oxides was only .80 per cent. The Pownal Limestone

showed a deficiency of 1.74 per cent of calcium oxide, which was more than

balanced by an overrun of 2.77 per cent of magnesium oxide. In general it may
be said that some liming materials are known to fluctuate in composition, some-

times running low in one element and high in the other. This is not a serious

matter provided the sum of the calcium and magnesium oxides found is equal to

the combined oxides guaranteed.

With reference to degree of fineness with which limestones are ground, it may be

said that, in order to compare favorably with the hydrated or slaked products

when used in amounts to supply a like quantity of calcium and magnesium oxides

per acre, they should be ground so that about 80 per cent will pass a 100-mesh

sieve. Two of the products listed, the Producto Limestone and Oyster Shell

Lime, are subjects for criticism as to their mechanical condition.

Purchase of Lime Products.

In the purchase of lime the principal factors which determine the most econom-

ical selection are: the effective oxides in one ton (see analj'sis tables for these

data); cost of lime at plant, and freight charges from plant to destination (data

furnished by the producer) ; and hauling cost from depot to farm. The sum of the

different costs enumerated, divided by the effective oxides per ton, will show

the most economical lime to pm"chase. Quotations should always be secured

from plants in position to furnish favorable freight charges, as not infrequently

the froiglit rate is an important factor in making a selection.

Explanation of Tables of Analyses.

Table I, "Proportion of total oxides as carbonates." The data furnished in this

column are calculated from an actual determination of carbon dioxide (C02).

Calcium or magnesium not in the form of carbonate is present either as hydrated

(water- or air-slaked) or as burned lime (caustic or unslaked). It should be under-

stood that all of the products listed in this table have at .some time been burned,

and the proportion of oxides present as carbonates indicates to what extent the

product has absorbed carbonic acid from the air.

"Pounds of effective oxides in one ton" represents the sum of the calcium and

magnesium oxides in one ton of the lime product, assuming that both ingredients

from this source will become readily available.

The calculations found in column "Cost of 100 pounds of effective oxides"

are based on prices furnished by the producers.

Table II, "Pounds of effective oxides in one ton." In securing these data the

degree of fineness to which the hmestone has been ground is taken into considera-

tion. On those products which are finely ground so that all of the material will

pass through a 20-mesh sieve, it is assumed that all of the calcium and magnesium

oxides will become available in the soil within a five-year period. On those

products which will not wholly pass a 20-mesh sieve, it is assumed that the oxides

in that portion which is coarser than 20-mesh will be only 50 per cent effective

during the same period.

Under "Mechanical analysis" the figures represent in round numbers the

percentage of product that would pass the various meshed sieves mentioned.

In both tables the figures in parenthesis following the brand name show the

number of samples collected and analyzed.
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Table I.—Hydrated or Slaked, Precipitated or Air-Slaked Limes and Lime
Ashes.
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Table IIL Gypsum or Land Plaster.
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Seed Inspection

"The Massachusetts seed law is written with intent of being of real

benefit to the people of Massachusetts. It is hoped that it will bring

about a very marked improvement in the quality of seeds which are

bought and sold^in the Commonwealth, by causing seeds to be purchased

and sold on a more intelligent basis.

"But while the law is kindly in purpose it seeks aid in furthering its

efficiency through a certain police power, namely that of publicity.

The law provides for the publication from time to time of the results of

the analyses and tests of samples of seeds procured on the market. This

gives the purchaser an opportunity to study and compare the seed dealer's

promises and practices from year to year." (Elizabeth F. Hopkins.)

This bulletin is the first to be published under the new seed law which

became effective November 1, 1927.

Requests for Bulletins should be addressed to the

Agricultural Experiment Station

Amherst, Mass.



SEED INSPECTION

Philip H. Smith, in Charge, Elizabeth F. Hopkins* and Oliver W. Kelly,

Seed Analysts, Clarice L. Beane, Assistant Seed Analyst.

This bulletin contains the results of the first inspection made under the provi-

sions of the new Massachusetts Seed Law which became effective November 1,

1927. The Statute gives the Commissioner of Agriculture authority to enforce

the law; he in turn has delegated the duty of analyzing seed samples which may
be collected by his agents or submitted by citizens of the state to the Agricultural

Experiment Station where a seed laboratory has been established for this purpose.

Elizabeth F. Hopkins, a graduate of Vassar College with eight years' experience

in the seed laboratory of the New York Experiment Station, was the first

appointed seed analyst. To her fell the duty of installing the new laboratory

and acquainting seed dealers and their customers with the requirements of the

law. In May, 1928, Miss Hopkins was obliged to resign on account of ill health.

The successful continuation of this work will rest in no small measure upon the

excellent foundation laid by Miss Hopkins.

In acquainting the public with the seed law a circular entitled, "How the

Massachusetts Seed Law Operates" was printed and distributed. This is a

resume of the law in non-technical language. Copies will be furnished upon

request. In addition, talks and demonstrations were given at several meetings

at the College, and in March the purpose and benefits of the act were explained

over the Radio in the Farmers' Forum.

The extent to which dealers have availed themselves of the facilities of the seed

laboratory in determining germination and purity of the seeds they propose to sell

indicates that a considerable proportion of those furnishing farm seeds are inter-

ested in quality. These facilities are available to any who may wish to take

advantage of them. As the seed laboratory becomes better known it is believed

that the number of samples submitted will be increased materially. The fees are

based on the actual cost of doing the work. A summary of the work accomplished

from November 1, 1927, to October 1, 1928, follows:

Non-
Type of Test Official Official Total

Purity analysis only (Special grass seed mixtures) 51 29 80

Germination test only 346 143 489

Both purity and germination required 152 68 220

Total number private and official samples examined 549 240 789

Class of Seeds
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The law provides for the testing of seeds for trueness to type and variety under

actual field conditions. It is intended to carry on this particular work from year

to year to the extent allowed by available, funds, special attention being paid

to those crops where the need for such investigation appears to be greatest.

During the present season tests on vegetable seeds were made at the Market

Garden Field Station at Waltham, and the Experiment Station Department of

Agronomy made tests on samples of clover, alfalfa and sweet clover which were

collected by the inspector. A report of this work by the investigators in charge is

included in this bulletin.

The Massachusetts seed law follows:

[Chap. 274.]

An Act to Regulate the Sale of Agricultural Seeds.

Be it enacted, etc., as follows:

Section 1. Section one of chapter ninety-four of the General Laws, as

amended by chapter one hundred and seventeen of the acts of nineteen hundred
and twenty-five, is hereby further amended by adding at the end thereof the
following:

—

"Agricultural seeds" or "agricultural seed," in sections two hundred and sixty-

one A to two hundred and sixty-one L, inclusive, the seeds of Canada Blue grass,

Kentucky Blue grass, Brome grass, fescues, millets, tall meadow oat grass,

orchard grass, red top. Bent grasses, Italian rye-grass, perennial rye-grass, sorg-

hum, Sudan grass, timothy, alfalfa, alsike clover, red clover, white clover, Canada
field peas, cowpeas, soybeans, vetches, and other grasses and forage plants, buck-
wheat, flax, rape, barley, field corn, oats, rye, wheat, and other cereals, mangels,
onions and vegetables which are sold, offered or exposed for sale within this com-
monwealth for use for seeding purposes therein.

"Noxious weed seeds," in sections two hundred and sixty-one A to two hundred
and sixty-one L, inclusive, the seeds of quack grass (Agropyron Repens), Canada
thistle (Cirsium Arvense), dodder species (Cuscuta Spp.) and wild mustard.
(Brassica Arvensis).

"Weed seeds," in sections two hundred and sixty-one A to two hundred and
sixty-one L, inclusive, all seeds other than agricultural seeds as defined in this sec-

tion.

"Inert matter," in sections two hundred and sixty-one A to two hundred and
sixty-one L, inclusive, all foreign matter other than seeds.

"Lot," in sections two hundred and sixty-one A to two hundred and sixty-one

L, inclusive, contents of any container, open or sealed, from which or in which
agricultural seeds are sold, offered or exposed for sale.

Section 2. Said chapter ninety-four is hereby further amended by inserting

after section two hundred and sixty-one, under the heading "Agricultural Seeds,"

the following twelve new sections:

—

Section 261A. Every lot of agricultural seeds of ten pounds or more, except
as otherwise provided in sections two hundred and sixty-one B to two hundred and
sixty-one L, inclusive, shall have affixed thereto, in a conspicuous place, on the
exterior of the container of such agricultural seeds, a plainly written or printed

tag or label in the English language, stating:

(a) The commonly accepted name of such agricultural seeds.

(b) The approximate percentage, by weight, of purity; meaning, the freedom
of such agricultural seeds from inert matter and from other seeds distinguishable

by their appearance.

(c) The approximate total percentage, by weight, of weed seeds.

(d) The name and approximate number per ounce of each kind of noxious
weed seeds, which are present, singly or collectively, as follows: (1) in excess of one
seed in each five grams of seeds of grasses, alfalfa and clovers; (2) in excess of one
seed in each twenty-five grams of millets, rape, Sudan grass and other seeds of

similar size not specified in subdivision (1) or (3) of this paragraph; (3) in excess

of one seed in each hundred grams of wheat, oats, rye, barley, buckwheat, vetches,

soybeans, cowpeas and other seeds as large or larger than wheat.
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(e) The approximate percentage of germination of such agricultural seed
together with the month and year said seed was tested.

(f) Name and address of the vendor of such agricultural seed.

Section 261B. Mixtures of agricultural seeds of ten pounds or more which
contain not more than two kinds of such seeds which are present in excess of five

per cent by weight of each kind, shall have affixed thereto, in a conspicuous
place on the exterior of the container of such mixture of seeds, a plainly written
or printed tag or label, in the English language, stating:

(a) That such seed is a mixture.

(b) The name and approximate percentage by weight of each kind of agricul-

tural seed present in such mixture in excess of five per cent by weight of the total

mixture.

(c) Approximate total percentage by weight of weed seeds.

(d) The name and approximate number per ounce of noxious weed seeds which
are present singly or collectively in excess of one seed in each fifteen grams of

such mixture.

(e) Approximate percentage of germination of each kind of agricultural seed
present in such mixture in excess of five per cent by weight, together with the
month and year said seed was tested.

(f) Name and address of the vendor of such mixture.

Section 261 C. Mixtures of agricultural seeds, except as specified in section

two hundred and sixty-one B, shall have affixed thereto in a conspicuous place on
the exterior of the container of such mixture a plamly written or printed tag
or label in the English language stating:

(a) That such seed is a mixture.

(b) The name of each kind of agricultural seed which is present in excess of five

per cent or more by weight of the total mixture.

(c) The approximate total percentage by weight of weed seeds.

(d) The approximate percentage by weight of inert matter.

(e) The name and approximate number per ounce of each kind of noxious weed
seeds which are present singly or collectively in excess of one seed in each fifteen

grams of such mixture.

(f) Name and address of the vendor of such mixture.

Section 361 D. Every lot of vegetable seeds shall have affixed thereto in a
conspicuous place on the exterior of the container a plainly written or printed tag
or label in the English language stating:

(a) The kind of seed and variety.

(b) Name and address of the vendor of such vegetable seeds.

Section 261E. Agricultural seeds or mixtures thereof may be marked "not
tested" and seeds so marked or labelled shall have affixed thereto in a conspicuous
place on the exterior of the container of each lot of such "not tested" seeds, a
plainly written or printed tag or label in the English language stating:

(a) That such seed is "not tested."

(b) The name and address of the vendor of such "not tested" seeds.

Section 261 F. Agricultural seeds or mixtures thereof shall be exempt from the
provisions of sections two hundred and sixt3^-one A to two hundred and sixty-one

L, inclusive:

(a) When sold to merchants to be recleancd before being sold or exposed for

sale for use for seeding purposes.

(b) When in storage for the purpose of recleaning or not possessed, sold or
offered for sale for use for seeding purposes within the commonwealth.

Section 26IG. The commissioner of agriculture and his duly authorized assist-

ants shall have authority to enforce sections two hundred and sixty-one A to two
hundred and sixty-one L, inclusive, and to prosecute all violations thereof.

Before any prosecution is begun by said commissioner or any of his duly authorized
assistants, the parties concerned shall be given an opportunity to be laeard before

said commissioner or a person designated by him for such purpose. The parties

concerned shall be given reasonable notice of the hearing, specifying the day,
hour and place thereof, and accompanied by a description of the alleged viola-

tion.
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Section 261H. The commissioner of agriculture, either in person or by his

assistants, shall have free access at all reasonable hours to each building or other
place where agricultural seeds or mixtures thereof are stored, sold or offered or
exposed for sale for the purpose of inspection of such seeds and, upon tendering
the market price, tusly take samples of such agricultural seeds or mixtures thereof
for tests and analyses. Such samples shall be thoroughly mixed and two official

samples taken therefrom; each official sample shall be securely sealed. One of

these official samples shall be held by the commissioner or his authorized agent
at the disposal of the person named on the label as the vendor of the agricultural

seed sampled, for six months after the results of the analysis have been reported
as provided in the following section, and the other sample retained by said com-
missioner or agent for analysis.

Section 2611. The commissioner of agriculture shall cause such tests and
analyses as he may specify to be made of samples collected under the preceding
section in order to determine the quality of the seeds contained in such samples.
To enable said commissioner to determine the trueness to type or variety of
vegetable and other seeds he shall provide that field tests be made of such samples
of seeds as he may designate and may publish the results of all such tests and
analyses as are made in accordance with the provisions of this section.

Section 261J. The word "approximate" as used in sections two hundred and
sixty-one A to two hundred and sixty-one L, inclusive, shall be defined in rules and
regulations promulgated by the commissioner of agriculture.

Section 261K. Any person residing or doing business in this commonwealth
shall have the privilege of submitting to the commissioner of agriculture samples
of agricultural seeds for test and analysis, subject to such rules and regulations as
may be adopted by said commissioner, including a reasonable charge or fee for

such test and analysis. Receipts under this section shall be paid into the treasury
of the commonwealth.

Section 261L. Whoever sells, offers or exposes for sale, any lot of agricultural
seeds, or mixtures of agricultural seeds, without complying with the requirements
of sections two hundred and sixty-one A to two hundred and sixty-one K, inclusive,

or falsely marks or labels such agricultural seeds or mixtures thereof or vegetable
seeds, or impedes, obstructs or hinders the commissioner of agriculture or any
of his duly authorized agents in the discharge of the authority or duties conferred
or imposed by any provision of said sections, shall be punished by a fine of not
more than five hundred dollars.

Section 3. This act shall take effect on November first, nineteen hundred and
twentj'-seven.

Approved April 18, 1927.

Results of Inspection

Seeds are examined by the seed analyst in order to determine if they meet

with the requirements of the seed law for purity and germination. In some
instances this work may be supplemented by field tests in order to determine if

they are also true to declared type and variety.

The purity analysis discovers the percentage of inert material (chaff and dirt)

,

the presence and amount of foreign seed including noxious weeds, and if necessary

the amount of unnamed crop seeds present. An examination for purity is of

special value for grass seeds and grass seed mixtures.

The germination test determines the percentage of seed that will germinate

under laboratory conditions which as nearly as possible duplicate conditions

actually found by the germinating seed in the field. A statement of germination

is not required or applied to mixtures of more than two kinds of seeds unless

requested by people submitting seed samples for examination.

On account of the fact that at its inception any control law must pass through

a period of acquainting both seller and purchaser with the intent and purpose of

the law it has not been thought wise to publish the detailed analyses of the 240

official samples. These were, however, reported to the dealers where samples

were collected and attention called to any irregularities which might be in conflict

with the requirements of the act. In some instances guarantees could not be

obtained.
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In future bulletins it is the intention to publish the analyses of all official samples

collected.

Seed Testing of Unofficial Samples

It is the privilege of any person residing or doing business in the Commonwealth
of Massachusetts to submit to the Commissioner of Agriculture or his deputy,

samples of seed for test and analysis on the basis of a specified fee for the character

of service given. All fees exacted for the making of tests and analyses are paid

into the treasury of the Commonwealth. The seed testing laboratory operates

under certain rules and regulations adopted by the Commissioner of Agriculture

and such rules must be strictly observed by the seedsmen or farmer in requesting

service. These Rules and Regulations foUow:

(1) The kinds of seeds that will be tested are those specified in the Massachu-

setts seed law, and in addition, flower seeds may be tested for germination.

(2) Samples to be tested should be drawn in such a way as to be representative

of the bulk lot of seed from which they are taken. Directions for sampling are

those given in United States Department of Agriculture Circular 406, RULES
FOR SEED TESTING, page 2.

2. Method of Taking the Sample

The sample must be taken in such a way that it represents as accu-
rately as possible the bulk lot being sampled. To this end it is impor-
tant that equal quantities be taken from each container sampled, and
from each place in a container, in a given lot of seed.

(a) Bags, closed or open, should be sampled

—

(1) With a trier or bag sampler long enough to reach the center of the
bag; in small lots, approximately equal quantities should be taken from
near the top, the middle, and the bottom of each bag; but when more
than five bags are sampled, it should be sufficient to take from one
place in each bag sampled (See 4) ; or

(2) With a long trier or probe which should extend the length of the
bag.

(b) Bulk seeds in bins, cars, or other containers are to be sampled with
a long trier or probe extended through the bulk in several places.

(c) In the case of packet seeds, take entire packets.

3. Alternative Methods
When better means are not available, open bags of cereals or other

large seeds, or seeds in small bins or other packages may be sampled
by hand, taking approximately equal quantities from different places
including the top and opposite sides as near the bottom as practicable.

Any portion of seed which has been opened and exposed for sale should
be considered as liable to contamination and should be sampled with
special care.

4. Number of Bags to be Sampled

In lots of five bags or less, each bag should be sampled. In larger lots,

sample every fifth bag, but never less than five bags. Whenever there

is evidence of lack of uniformity in a lot of seed, each bag should be
sampled separately.

The samples from each bag may be kept separate or they may be com-
bined in composite samples as circumstances require.

5. Dividing the Sample

The total quantity of seed drawn may be in excess of that required

for a sample. It is very important that the seeds should be thoroughly
mixed before taking the sample that is to be sent for analysis; if possible

a mechanical divider should be used to obtain the desired quantity.

(3) Only samples which are of sufficient size for taking a representative test-

sample will be analyzed or tested.
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The minimum weight of seed forwarded for purity analysis and germination

test should be:

(a) Two ounces of grass seed of any kind or of white or alsike clover,

(b) Five ounces of red clover, crimson clover, alfalfa, millet, flax, or seed of

like size.

(c) One pound or more of cereals, or seed of like size.

The minimum weight forwarded for germination test alone should be:

(a) One-half ounce of grass seed of any kind or of white or alsike clover, or

vegetable seeds.

(b) One ounce of red clover, crimson clover, alfalfa, millet, flax, or seed of like

size.

(c) Eight ounces or more of cereals or seed of like size.

(d) Two hundred seeds or more of any flower seeds.

(4) Each sample should bear an identification mark, the name of the kind of

seed, and the name and address of the vendor. Also the sample should be accom-

panied by a letter stating exactly what is desired,—^whether a purity analysis, a

germination test, or both.

(5) Tests and analyses made under the provision of the Massachusetts seed law

are conducted under the supervision of the Director of the Massachusetts Experi-

ment Station. The name of the Experiment Station, the Seed Laboratory, or of

any individual associated therewith, must not be used for advertising purposes in

connection with the report issued upon any sample. The information given on

the report may be copied on to a tag or label for purpose of declaration of sale, but

the party doing this is thereby guaranteeing that the quality of the seed to which

this label is attached is equal to that indicated by the label.

(6) Samples sent by mail or express must be fully prepaid, and should be care-

fully put up and securely wrapped to insure their arrival without damage. Each

sample should be plainly adddressed to the State Seed Testing Laboratory,

Amherst, Massachusetts.

(7) The fees to be charged for seed tests made at this laboratory are as follows:

Germination test for all seeds except grasses other than timothy,- but including

clovers and alfalfa, thirty cents each.

Germination tests of grasses except timothy, fifty cents each.

Purity analyses of cereals, fifty cents each.

Purity analyses of timothy, and all other kinds of crop seeds, except grasses,

seventy-five cents each.

Purity analyses of grasses and of all mixtures of not more than two kinds of

agricultural seeds, one dollar each.

Purity analyses of special mixtures, including lawn grasses and pasture mixtures,

a charge sufficient to cover the actual cost of working the sample submitted

for test, minimum charge one dollar and twenty-five cents.

In no case will final report be rendered until all fees are paid.

(8) The methods and rules of testing in this laboratory will be in practically

all cases those rules recommended and followed by the Association of Official

Seed Analysts of North America. In order to prevent wide variations due to use

of different methods of testing, it is advised that seedsmen and others doing their

own testing employ the rules and methods followed by the State Seed Testing

Laboratory. A copy of Rules for Seed Testing, Circular No. 406, may be obtained

upon request from the United States Department of Agriculture.

Field Tests of Alfalfa and Clover Seeds

Dr. Cubbon for the Department of Agronomy issued the following report on
alfalfa and clover seeds submitted for field tests:

—
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Early in June 12 varieties of seeds were planted to be tested for trueness to

name. These included 5 varieties of alfalfa, 1 of sweet clover, 4 of medium red

clover and 2 of mammoth red clover. The seeds were planted in rows 3 feet apart.

Each variety occupied approximately 24 feet in the row. All the seed was inocu-

lated with Humogerm. Ground limestone, at the rate of 1 J^ tons per acre, was

applied about a month prior to seeding, and disked into the soU. Fertilizer was

also applied in adequate quantities.

From the nature of this test it will be necessary to wait until the second growing

season before definite characteristics of the plants appear, and for that reason

nothing more than a preliminary statement is in order at this time. There seems

to be no question but that the sweet clover was properly labeled. Some of the

alfalfas appear quite certainly to be variegated strains, wliich would indicate that

they may be Grimm alfalfa. It is too early, however, to definitely decide.

Nothing can be said as to the clovers because the growth habits are so similar the

first year.

True Type Vegetable Tests

The true type tests were an attempt to determine through actual field trials

whether the seed sold for market garden crops was true to type and strain. These

crops were grown at the Market Garden Field Station at Waltham, under the

supervision of Mr. Ray M. Koon and Mr. Paul W. Dempsey. The entire range of

market garden crops could not be covered in one season owing to the expense of

carrying out such tests. This year the trials were limited to cabbage, caiTots,

celery, lettuce, spinach, and squash. Unfortunately the carrot crop was a com-

plete failure. The seed selected was purchased from twelve representative dealers,

either by a mail order placed by someone not connected with the work or by an

inspector where the seed house was located in Massachusetts. At the outset it

was planned to select the same varieties of seed from each dealer. This was not

found practical in every case and some substitutions were made. Before planting,

all seeds were subjected to germination tests. In order to insure a sufficient num-
ber of plants for a fair trial, the varieties of carrot, lettuce, and spinach were

planted in rows 40 feet in length; SO plants of each variety of celery, 25 plants of

each variety of cabbage, and 5 hills of squash were used.

The results obtained were not sufficiently definite to cause an unqualified

endorsement or condemnation of any particular dealer, although in a number of

instances seeds were neither true to type nor of good germinating quality. In the

following tabulation true type is expressed in terms of percentage:

Cabbage

Variety
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Copenhagen Market.

Two lots, small frame.

Three lots, off in color, size, and shape.

One lot, pointed.

Carrots

Variety
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Remarks:

Black Seeded Big Boston.

One lot, no red tinge.

One lot, no good heads.

Big Boston.

One lot, three types represented.

New York.

Two types represented in all lots.

(a) Definite head.

(b) Roseate. Definite head type considered as standard.

Salamander.

One lot failed to grow under field conditions.

This showed 48% germination in laboratory.

Spinach

Variety

All Seasons

Bloomsdale Savoy Brand

.

Giant Thick Leaf

Giant Virofiay

King of Denmark
King of Newark
Large Thick Leaf Viroflay

.

Large Viroflay

Long Season

Long Standing

Long Standing Bloomsdale

Monstrous

Noble Gaudry
Princess Juliana

Round Thick Leaf

Round Crumpled Leaf

Savoy Leaf

Savoy Special

Victoria

Number
of

Tests

Germination

per cent

Min. ! Max

54

77

73

76

60

59

61

67

51

92

85

81

74

92

51

74

72

98

53

83

88

73

88

86

75

76

75

92

True Type
per cent

Min.

82

86

90

80

90

Max

94

90

94

88

94

90

80

82

94

94

92

98

92

92

86

94

Squash



SEED INSPECTION 11

Conclusions

The initial year's work indicates that the seed offered for sale in Massachusetts

is of good average quality. Instances of the sale of inferior seed are of frequent

enough occurrence, however, to justify this form of inspection service.

Farmers who purchase seeds of reputable seedsmen need have little fear of fail-

ing to secure what they demand. Many of the wholesale dealers whose business

is of sufficient volume to warrant the practice maintain their own laboratories in

order to protect themselves and the people to whom they sell.

The wisdom of purchasing guaranteed seeds of high quality needs no argument

to justify the practice. The farmer who uses inferior seed which fails to germinate

or who introduces noxious weeds on to his land through the purchase of foul seed

greatly increases the cost of growing his crop. Seeds which bear the "Not
Tested" label may be cheaper to purchase but may actually cost more before the

crop is harvested.

In the 1927 report of Seed Analyses in the state of Pennsylvania are found the

following pertinent statements:

1. "Weeds are estimated to cost the farmer $2.00 per acre for every acre of

tillable land."

2. "Cheap seeds are a common source of weed infestation."

3. "The presence of weed seeds makes cheap seed expensive."

4. "Quality should be the first consideration, price second."

Publication of this document approved by the Commission on Administration and Finance.

5M-3-'29. No. 5069.
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Eradication of Puilorum Disease

in Massachusetts

(Bacillary White Diarrhea)

1928-1929

By W. R. Hinshaw, E. F. Sanders, and G. L. Dunlap

This is the ninth annual progress report on the eradication of puilorum

disease in Massachusetts under the Poultry Disease Elimination Law of

1919. Eradication rather than control has now become the objective of

this service. The basic disease eradication principle is the recognition of

and the removal of every infected individual on the premises.

Annual testing of the entire flock; retesting infected flocks within the

season, until a non-reacting report is obtained; an increasing number of

poultrymen buying new stock from non-reacting 100 per cent tested flocks;

and a continued yearly increase in number of birds tested, with a constant

increase in the percentage of poultry population in non-reacting flocks, all

point to progress in eradication.

Requests for bulletins should be addressed to the

Agricultural Experiment Station,

Amherst, Mass.



ERADICATION OF PULLORUM DISEASE

IN MASSACHUSETTS

1928-1929

By W. R. Hinshaw, E. F. Sanders, and G. L. Dunlap

One of the most successful seasons in the history of the eradication

program was closed on March 1, 1929. Service was given to every

applicant, with the exception of one who had an outstanding account.

Much of this success was due to the efforts of the State and County

Extension Services in encouraging earl,v filing of applications. Because

of the large number of applications received previous to September 1, 1928,

it was possible to route the blood collectors more effectively, and poultry-

men in turn received l)etter service than in j^revious seasons.

For their excellent cooperation during the past testing season, we wish

at this time to express appreciation to the poultrymen, the State and

County Extension Services, Mr. Oliver S. Flint, Manager, M.A.C.F.B.,

the respective offices of administration, and the members of the Depart-

ment of Veterinary Science.

Name of Disease Changed

At the second annual Conference of I>al)oratory Workers held at New
Haven, Connecticut, May 1, 2, 3, 1929, it was unanimously voted to

accept the suggestion of Dr. Leo F. Rettger, Yale University, to change

the name of bacillary white diarrhea to "pullorum disease". It was

further agreed that all laboratories represented at the conference (twelve

laboratories located in United States and Canada) should make the pro-

posed change in all publications and forms used as soon as possible.

Therefore, in this report and on all new forms issued, the name pullorum

disease will be substituted for Salmonella pullorum infection and for

bacillary white diarrhea,.

This is a most desirable substitution and will prevent confusion with

the many other forms of diarrheas in chicks, and will be a specific name for

the disease in adults. Furthermore, it will have the advantage over the

name Salmonella pullorum infection, adopted by this laboratory a year

ago, because of its brevity. There is little doubt but that "pullorum

disease" will become universally accepted, and poultrymen are urged to

use the term on all occasions when referring to the disease either in

adults or in chicks.

Summary of Service Rendered

A service which has nt)t been rendered before is that of free autopsy

and bacteriological examination of reactors from flocks which have pre-

viously been non-reacting. In tiiese cases, the reactions often are

questionable, and to give the poultryman the benefit of the doubt a nega-

tive report is issued if Salmonella palluruin^ the causative organism, is not



isolated from any of the reactors. If the organism is isolated from ene

or more of the reactors, all the questionable birds are considered as in-

fected.

Anotlier service established during the 1928-29 season was that of

telephoning the results of the test. When the owner agreed to pay the

toll charges, the results of the test were telephoned as soon as they were

available. This was recommended to hasten the removal of infected birds.

During the 1928-29 season, 55 poultrymen requested this service and 66

telei)hone calls were made to tliis group.

To obtain information on the role that fowl otiier than chickens play

in the transmission of pullorum disease, free service was given to poultry-

men desiring to test turkeys, geese, and ducks. This service is discussed

later.

Applications received 435

Applications cancelled at owner's request 21

Applications cancelled for non-paj^ment of previous accounts 1

Flocks tested 413

Tests made' 304,092

Birds tested 254,512

Personal conferences held with visitors at the laboratory

from August 1, 1928 to March 1, 1929 131

Autopsies performed to check suspicious reactions 75

Poultrymen requesting and receiving telephone service 55

Distribution By Breeds, of Tests and Reactors

A summary of the number of tests made in each breed is given in

Table 1. The data in this table were compiled from the actual number

of birds tested and not from the total tests made.
.
The difference between

total tests made and number of birds tested was 49,580. These represent

the number of retests made in flocks where an intensive retesting plan of

eradication was followed. Details of the results of testing fowl other

than chickens, which are included under the miscellaneous group, are

given under another heading.

Little change from 1927-28 in the percentage of total birds in the

various breeds has occurred, and Rhode Island Reds have continued to be

the most popular breed. Comparison of the data in Table 1 with similar

data given in Table 1 of Control Bulletin 43 (the 1927-28 report), shows

that an appreciable reduction in the average percentage of infection is

reported for every breed. The average percentage of infection for all

birds tested was 6.52 in 1927-28, as compared with 4.25 per cent in

1928-29. Thus the average percentage was reduced 2.27 per cent. When
one considers that 63,854 more birds were tested in 1928-29, this decrease

can be considered a reliable indication that eradication is being accom-

plished.

^ To obtain further information on the proper age to test pullets, and on the possibil-

ities of eradication of pullorum disease by an intensive retesting program, several easily

accessible flocks were retested free of charge. The total number of such tests plus the

total number of tests on fowl other than chickens was .'5,323. The number of routine testa

for which charges were made was 298,700.
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Location of the Tested Flocks

Figures 1 and 2 are self-explanatory. It will be noted that the tested

flocks in the State are well distributed, with the largest number in the

eastern part, where the center of the poultry population is located. Like-

wise, there is a similar distribution of the non-reacting and 100 per cent

tested flocks which are represented in Figure 2.

Figure 1. Location of Flocks Tested in 1928-29.

(Each dot represents one flock.)

Figure 2. Location of 100 per cent Tested and Non-reacting Flocks in 1928-29.

(Each dot represents one flock.)



Tested Flocks and Birds Classified According to Percentage of Birds

Tested in Each Flock

Reactmcj and Non-Reactiny Flocks.

Before maximum results in any poultry disease eradication program can

be hoped for, the disease status of each individual bird on the farm must

be determined. Annual testing of every bird in disease-free flocks alone

will insure freedom from pullorum disease year after year. Since disease-

free flocks should be the aim of every poultryman making application for

testing, flocks found to be infected should be retested within the season

until a non-reacting test is secured on every bird on the premises. If

such a program is too expensive, replacement stock should be purchased

only from known pullorum disease-free sources.

That poultrymen are realizing the need of 100 per cent annual flock

testing is indicated by Table II. It will be noted that 264 flock owners,

or 63.92 per cent of the total receiving service, had all the chickens on

the premises tested. These 264 flocks represented 180,915 birds, or 71.08

per cent of all birds tested during the season. In 1927-28 a similar group

of 162 flocks and 106,455 birds, represented 50.47 and 55.84 per cent,

respectively. Thus there were 102 more flocks in which all birds were

tested in 1928-29 than in 1927-28, showing an increase of 74,460 birds in

flocks so tested. Comparing the percentages of the total flocks and total

birds tested in the 100 per cent tested groups for the two seasons, there

were 13.45 and 15.24 higher percentage of flocks and birds, respectively,

in 1928-29 than in 1927-28.

Noii-Heartiiiff F"lucks

Table III gives a summary of the non-reacting flocks and birds classi-

fied according to percentage of birds tested in each flock. One hundred and

fxfty-seven (157) flocks, or 68.86 per cent of the 228 non-reacting flocks

were 100 per cent tested, and 121,277 birds or 79.09 per cent of the total

birds in non-reacting flocks were in these 100 per cent tested flocks. In a

similar group in 1927-28, there were 85 flocks representing 58,263 birds.

Therefore, in 1928-29 nearly twice as many flocks and over twice as

many birds were in 100 per cent tested and non-reacting flocks as in

1927-28. Since there were 16.39 per cent more flocks and 24.36 per cent

more birds in such flocks (based on the total non-reacting flocks) in

1928-29 than in 1927-28, there is indication of an increasing tendency

among poultrymen to realize the necessity of total flock testing.

There are included in the non-reacting group, 71 flocks which fall in

the class of less than 100 per cent tested. In most of these flocks the

breeders alone were tested, and the remainder were kept under quarantine.

Our experience has been that quarantine methods on the average poultry

farm are not adequate to insure success in the prevention of contact be-

tween tested and non-tested birds. Poultrymen who have had experience

with both methods are convinced that the only safe plan is to test all

birds on the premises each j'ear. Discussing this phase of pullorum dis-

ease eradication in his 1927-28 annual report, Mr. Oliver S. Flint, Man-

ager of the Massachusetts Association of Certified Poultry Breeders, com-

mented as follows:

As expressed in my report of July 28, 1926 and again last >car,

when v.e met liere, I felt t!i;it our most serious (luestion was that on



the control of hacillary wiiite diarrliea. We stood for and preached
tlie doctrine of freedom from liacillary white diarrliea. We were
honest in our intentions, but somewhere there was a loop-hole through
which our aims were not bein.2,- realized. When we met last fall it

was with the determination of finding a solution to this problem.
After much discussion the motion was carried that thereafter it

would be necessary to have a flock tested 100 per cent annually to

remain a member. We have completed a year under this ruling and
if there is any one requirement that should never be changed it is

tliis. Nothing we have ever done has operated more to give us
success and prestige, and to place us on a sounder foundation than
this one step. It was the only logical step we could take.

Of the 71 flocks referred to above, 29 were tested for the first time;

seven had been tested previous to 1927-28, but not during that season:

and 35 had been tested consecutively for two or more years.

Of the 29 in the first test group, 16 had less than 50 per cent; six had

from 50-74 per cent; and seven had from 75 to 99.99 per cent of their

flock tested. Twenty of the 29 purchased their original stock from 100

per cent tested and non-reacting sources; seven obtained the original

stock from sources with histories unknown to this laboratory; one flock

originated from a source previously infected but in 1928-29 having a

non-reacting report; and one flock came from four different sources.

Two of the sources of the last mentioned flock have non-reacting test

records, one has been infected for several years, and the fourth was

without infection several years ago, but has had no test since 1925-26. The

flock had 8.20 per cent infection on the first test of the season, and was

negative on retest seven weeks later. Less than 10 per cent of the birds

were tested and it is reasonable to believe that in the remaining 90 per

cent a large amount of infection existed. This is another case where

little attention was paid to source of stock in regard to freedom from

disease. Furthermore, nothing can be promised the owner of this flock in

regard to the result of his test next season. Even if he uses the tested

stock to obtain his next season's replacements, he cannot be assured of

a non-reacting test in 1929-30.

This applies not nierelj' to those who had infection on the original

test, for even though the sample or partial flock test was non-reacting,

there is a strong possibility of infection being present in the untested

group. This has proven to be the case in several instances on record.

The seven flock owners having partial flock tests, non-reacting reports,

and testing intermittently, all have flocks ranging in size from 500 to

5,000 birds. One of the seven had more than 75 per cent; two had from

50 to 74 per cent; and four had less than 50 per nent of their birds tested.

None of the seven flocks was 100 per cent tested at any previous test, but

all received a non-reacting report at the last previous test. One of the

flocks experienced a severe outbreak of pullorum disease in the spring of

1928. On the original test, infection was found, and the non-reacting

report was based on the last retest of the season.

This flock owner reported to us that all but 140 of his birds were tested

by this laboratory, and these were tested by another laboratory. He also

reported that previous to the first test by this laboratory his flock had

been retested several times by another laboratory, thus reducing the in-

fection considerably before the original test reported by us.

One might argue from the results obtained by this group of poultry-

men, that it is needless to test annually. The reader is referred to the
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instance related in the previous paragraph for a direct reply to such a

question. It is true that some poultrymen have succeeded in maintaining

a disease-free flock by testing only the breeders every two or three

years, but it takes exceptional management. Sooner or later flocks tested

under such a plan will become infected.

As mentioned previously, 35 of the 71 non-reacting, partially tested

flocks were tested for two or more consecutive years. In 1927-28 ten of these

were 100 per cent tested and non-reacting; 14 were non-reacting but only

partially tested; two had infection and were 100 per cent tested; and nine

had infection but were only partially tested.

e2



Of the 24 having a non-reacting report in 1927-28, 15 were 75.00

—

99.99 per cent tested in 1928-29. In contrast to thio, only 2 of the 11

having infection in 1927-28 were in the 75.00—99.99 per cent tested group

in 1928-29. This is an unfortunate situation, for the previously reacting

flocks are in greater need of 100 per cent annual testing than the pre-

viously non-reacting flocks. As has been mentioned several times, the

untested birds on the premises constitute a potential source of danger.

This is especially evident on farms where infection has previously been

present.

A vivid example of such an instance was called to our attention during
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the past testing season. A poultrynian who had a slight percentage of

infection in his partially tested flock at the beginning of the 1927-28 sea-

son, was given a non-reacting report on the partial flock test at the end

of the season by virtue of his status, due to retesting. The untested birds

were isolated in buildings some distance from his tested stock. In 1928-29

he had part of the untested stock of 1927-28 tested, together with his

tested birds and progeny of 1927-28 tested stock. Most of the Infection

this season was confined to the birds not tested in 1927-28. For three

successive j^ears this man has had a small percentage of infection at the

beginning of the season. Until he has all of his birds tested and removes

all the infection from his premises by a retest program, it is doubtful if

he will be successful in eradicating the disease from his flock.

Tested Flocks Classified According to Size

In sections of the United States, where very little progress has been

made in eradication of puUorum disease, a common question is, "Can

flocks of any size be made free from the disease and kept free from year

to jear?" Table IV is included to help answer this question.

Since less than 100 per cent tested flocks are always questionable as to

their true status, no discussion will be given to such flocks. There were

264' flock owners who tested every bird on their premises in 1928-29. Of
these, 130 (49.24 per cent) owned flocks of 500 birds or more; 51 (19.31

per cent) had flocks of over 1,000 birds; and 14 (5.30 per cent) owned
flocks of over 2,000 birds.

In the 100 per cent tested and non-reacting group, 88 or 56.05 per

cent of the total (157 flocks) had over 500 birds in each flock; 38 (24.20

Table IV. Tested Flocks Classified According to Size.

A. Classification of All Flocks.
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per cent) were flocks of over 1,000 birds; 11 (7.01 per cent) were flocks

of over 2,000 birds; and 5 (3.18 per cent) were flocks of over 3,000 birds.

Tlie largest 100 per cent tested and non-reacting flock was one of

5,100 birds. This flock has been without infection for four years, and

has been the source of a large number of the non-reacting flocks in the

State. One other in the group of flocks composed of over 3,000 birds has

likewise been non-reacting for several years. Two have been on the in-

fected list, but have succeeded in eliminating the disease by an intensive

retesting program. The fifth flock in this group is one of 3,600 birds, which

was without infection two years ago, and was not tested in 19'37-28. Five

reactors were found on the original test in 1928-29 and the infected pens

were retested. No reactors were found on retest so a negative report was

given.

The experience of the authors has been that it is very important to

test 100 per cent of the flock each year. The example given above is

an illustration of this need. If the flock had not been tested this year,

or if only a portion of it had been tested, there would be a strong possi-

bility of a much greater percentage of infection anotiier year, because of

the danger of leaving one or two reactors on the premises.

Variation In Infection

Table V summarizes the average variation in infection for the past six

testing seasons.

The details regarding the source and other historical data given in the

following discussion are included as a matter of record. All these data,

refer only to the 1928-29 testing season, and emphasis is placed on such

examples as are illustrative of the need for annual 100 per cent testing,,

intensive retesting of infected flocks, etc.

In 1928-29, the infection ranged from 0.00 to S4.43 per cent. There

were 228 non-reacting flocks, representing 153,334 birds in 1928-29, which

is an increase of 90 non-reacting flocks and 72,505 birds over 1927-28.

A more detailed discussion of the non-reacting flocks has been given in

the discussion of table III.

Less Than One Per Cent Infection

Of the 40 flocks having less than one per cent infection, 33 had pre-

vious testing histories, and seven were tested for the first time. One of

the seven tested for the first time, originated from a non-reacting source.

The one reactor in the flock was sent to the laboratory for autopsy and

bacteriological examination, and Salmonella pullorum^ the causative organ-

ism, was isolated. One of the flocks originated from a source having 5.22

per cent infection in 1927-28. Each of two flocks originated from two

sources, one reacting and the other a known non-reacting flock. Another

originated from one known non-infected, and one unknown source; and

one originated wholly from an unknown source. The flock which origin-

ated from a combination of the known non-reacting, and the unknown
sources, was composed of two breeds. The Rhode Island Reds originating

from a non-reacting source were without infection, while the Leghorns,

which came from another state, with no testing history had 4.44 per cent

infection.
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Of tlie 33 flocks having previous testing history, all but three were

tested in 1927-28. Nineteen were 100 per cent tested, while 14< were less

than 100 per cent tested in 1928-29. The results of retesting during the

1928-29 season formed the basis for classification of 13 flocks in this

group. Two of these 13 flocks had between 10 and 20 per cent infection

on the original test; live had be"tween 6 and 10 per cent; and six had from

1 to 5 per cent. With the exception of one flock, only one retest was

made.

Eight of the 33 flocks with previous testing history were non-reacting

in 1927-28. One of these was only partially tested during the last season,

and is located within a few yards of a flock which has had a large per-

centage of infection for two years. The second was partially tested in

1928-29, and had not been tested previously since 1925-26. The third

flock was non-reacting on the first retest in 1927-28. With the exception of

a few, all reactors were among the birds which were hatched previous to

the time of the original test in 1927-28. Infection in the fourth flock

can probably be accounted for by the introduction, after the previous

tests, of Barred Rocks from a source known to be infected. The Rhode
Island Reds in the flock were witliout infection, while the Barred Rocks

had 2.74 i^er cent infection.

The fifth flock was non-reacting in 1927-28, but two reactors were

found in one pen in the past season's test. Both of these reactors were

sent to the Iaborator\' and the causative organism was isolated from each.

The reason for infection getting into the flock was not determined. This

i? another example of the need for annual 100 per cent flock testing. If

this man had tested all of the birds with the exception of the one pen

he would have considered his flock disease-free, and the two reactors might

have been responsible for a large loss among the chicks, as well as a

large percentage of infection in his flock in the 1929-30 test.

The sixth flock was owned by a man who had three Brahmas from an

unknown source on his premises. The only reactor was one of the three

Brahmas. In the seventh flock, the infection was probably introduced

through an incubator where custom hatching was carried on. At least

one other flock, which was previously negative, became infected by this

same incubator. The eighth flock having a non-reacting report the pre-

vious season, was one for which no history has been obtained, except that

various blood collectors report poor cooperation and poor management.

In such instances it is not surprising that an infectious disease finds its

way into the plant.

Thirteen of the flocks having previous testing history were only partial-

ly tested at their last test, and ten of these were in the group of 14 which

were less than 100 per cent tested in 1928-29.

One to Five Per Cent Infection

There were 49 flocks which had from 1 to 5 per cent infection. Twenty

were tested for the first time, and 29 had previous testing histories.

In the group which were tested for the first time, 14 were 100

per cent tested, and six were less than 100 per cent tested. The histories

of these flocks are not different from those in the other classes where more

infection M'as found and which are discussed later. All but one flock in

the group originated from either unknown, infected, or a combination of

unknown, infected, and non-infected flocks. Ten of the group originated
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partly from negative sources, and partly from infected or unknown
sources. The one flock which originated from a non-reacting source had

1.26 per cent infection. No information was obtained in regard to earlier

condition of the plant, or whether or not poultry had been kept on the

premises previous to the addition of stock from non-reacting sources.

To emphasize the need for buying stock from non-reacting sources, and

to show the danger of introducing infection into flocks by adding birds

from unknown or untested sources, a few interesting examples are dis-

cussed. One flock having two breeds had 1.21 per cent infection among
the Rhode Island Reds, which came from a disease-free flock; and 10.09

per cent infection among the White Leghorns, which came from a flock

with no testing history.

One test on a flock of Barred Rocks and White Wyandottes showed

no infection in the White Wyandottes, and 4 per cent infection among the

Barred Rocks. The White Wyandottes came from a non-reacting source,

while the Barred Rocks came from one which was known to have had in-

fection in 1927-28.

A third flock consisting of Rhode Island Reds and Barred Rocks had

infection among the Rhode Island Reds, which originated from a source

that had an outbreak of the disease in 1927-28. The Barred Rocks, which

came from a known, disease-free flock, were without infection.

In the group of 29 having previous testing histories, 16 were 100 per

cent tested, and 13 were partially tested. All but two of the 29 flocks

were tested in 1927-28. In the group wliich iiad been tested in 1927-28,

two of the partially tested flocks and one of the 100 per cent tested

flocks were non-reacting in 1927-28. No history was available on one of

the partially tested flocks, but the other had been sold since the previous

test and untested birds were added to this flock by the new owner. Like-

Vtise no history, which would indicate the reason for the infection in

the 100 per cent tested flock in 1928-29, has been obtained. Again, the

importance of annual 100 per cent testing is shown.

Two of the flocks had previous retesting histories, though neither of

them retested long enough to obtain a non-reacting report. One of these

flocks had a total of seven reactors left in it from 1927-28 until the

1928-29 test. The other flock was retested by the so-called pen method

(llie infected pens only retested), which has not proved successful.

The two flocks which were not tested in 1927-28 were only partially

tested at an earlier season. One was non-reacting in 1925-26, and no

history was obtained regarding what took place in the flock from that

season until the 1928-29 test. The second flock having intermittent

testing history had infection at the previous test in 1924-25.

The classification of seven flocks in the 1 to 5 per cent group was

based upon the results of retesting. Four of the seven had over 20 per

cent infection on the original test in 1928-29, and three had between 5

and 10 per cent infection. By one retest on these flocks the infection

\sas reduced to less than 5 per cent.

Six to Ten Per Cent Infection

There were 37 flocks that had from 6 to 10 per cent infection. Pre-

vious testing records are available on 21 of these flocks, while 16 were

tested for the first time. Nine of the 16 were partially tested, and seven

were tested 100 per cent. Only one of the 16 originated from known
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disease-free sources, and the owner of this flock bought hatching eggs

from a disease-free source, but made the mistake of having Ihem custom

hatched by a hatcheryman who, according to our records, did not have

his own flock tested.

The remaining 15 owners either purchased their stock from known

infected sources, or imknown sources, or a combination of infected and

non-infected sources. Two flocks included in this group are of particular

interest. One poultryman had both White Rocks and Barred Rocks. The

White Rocks were purchased from known disease-free sources in Mass-

achusetts and were non-reacting to the agglutination test. The Barred

Rocks were purciiased from a well-known Barred Rock breeder in another

state. One of the authors has had opportunity to examine chicks and

test several groups of Barred Rocks from this same source, and in every

instance infection has been found. The second flock belongs to a poul-

tryman who purchased Barred Rocks from known, disease-free sources in

Massachusetts, and Rhode Island Reds both from known infected and from

unknown sources. The Barred Rocks were without infection, while the

Rhode Island Reds had several reactors reported among them.

Of the 21 flocks with previous testing histories, 11 were 100 per cent

tested, and 10 less than 100 per cent tested. All but three of the 21

flocks had been tested for two or more consecutive years. Only one of the

entire group had been previously reported as non-reacting. The probable

cause of infection in this flock was the change of breeds. White Leghorns

were introduced, and there was 33 per cent infection in the White Leg-

horns, while the Barred Rocks, which had previously been non-reacting,

had 2.21 per cent infection.

None of the 21 flocks had retesting histories until 1928-29. In three of

the group having 12.99, 14.66, and 23.42 per cent infection, respectively,

on the first test, this was reduced to less than 10 per cent on the second

test. None of the three had more than one retest.

Summarizing the discussion on the 6 to 10 per cent infection group, the

histories of the flocks in this group are not different from those in the

groups above 10 per cent. The majority of the flocks came from infected

sources, or have not been following an intensive retesting program. As

has been mentioned previously, it is almost impossible to eliminate the

disease by a single test in a year.

Eleven to Fifteen Per Cent Infection

Tliere were 19 flocks that had from 11 to 15 per cent infection. Twelve

of these flocks were tested for the first time in the 1928-29 season, while

seven had earlier testing histories. All but one of the 12 originated either

from known infected sources, from unknown sources, or from a combin-

ation of known infected and non-reacting sources. The owner of the one

flock which originated from two non-reacting sources, has furnished no

history indicating whether or not infection was on the premises when the

stock from non-reacting sources was added.

Of the seven flocks with previous testing histories, three were 100 per

cent tested, and two of the three have been tested consecutively for two

or more years; while five were only partially tested. None of these flocks

had been retested previous to 1928-29, and all but one, that had been

tested consecutively, had infection at the last previous test. One flock

which was negative in 1927-28, but infected in 1928-29, had added birds
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of another breed from untested sources after the negative test. Since

these additions Mere not tested, it was impossible to determine whether

or not they were the cause of the flock becoming re-infected. One flock,

tested and negative in 1926-27, had infection in 1928-29. This again

sliows the importance of annual 100 per cent testing.

Over Fifteen Per Cent Infection

The problems presented bj' the flocks having above 15 per cent infec-

tion are similar, and will be discussed under one head and not as class-

ified in Table V.

Of the 40 flocks having over 15 per cent infection, 25 were tested for

the first time during the 1928-29 season. In a study of these flocks tested

for the first time, it was revealed that none originated entirely from dis-

ease-free sources. One flock having 33.89 per cent infection was used in

1927-28 as a source of eggs for a hatchery which supplied stock to two

other flock owners in this group. One of the flocks originating from this

hatchery had 44.53 per cent, and the other 17.87 per cent infection.

Seven of the 25 flock owners purchased at least part of their original

stock from states other than Massachusetts. Several of these out-of-

state sources, are known to have infected flocks, because every lot of

their chicks sent to this laboratory has been diagnosed as having pullorum

disease.

Nine flock owners, in addition to the seven mentioned, purchased at

least part of the original stock from known infected sources in Mass-

achusetts. The remainder of the flocks came from sources within the

State, the histories of which are unknown.
Most of these 25 flock owners made a very common mistake. They

purchased stock from several sources, paying little attention to the status

as regards pullorum disease. Many of them bought part of the stock

from tested sources known to be infected, part from untested sources, and

part from tested and non-reacting sources. The result of such a procedure

is always the same: the status of the flock as far as pullorum disease is

concerned becomes the status of the poorest stock purchased. In other

words, if infected stock is purchased and raised with disease-free stock,

the latter will very likely become infected. Poultrymen must learn that

the only safe source of stock, from the standpoint of freedom from pull-

orum disease, is flocks known to be free of the disease, as determined by

100 per cent annual testing.

Fifteen of the 40 flocks having over 15 per cent infection have been

tested at some previous time. With four exceptions, these flocks have

never been without infection. One flock of 47 birds was non-reacting in

1927-28 and had 28.13 per cent infection in 64 birds in 1928-29. No visit

has been made to this farm and no definite information as to the cause of

the break has been found.

Another of this group has not been tested since 1925-26 when 260

birds were tested and found non-reacting. In 1928-29, 324 birds were

tested and 17.28 per cent infection found. No definite cause for the in-

fection has been determined, but here is a striking example of what may
happen when every bird on the premises is not tested annually. If this

flock OM'ner had followed a program of annual total flock testing, a small

percentage of infection might have been determined at an earlier date, and

removed before so much damage had been done.
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The third flock which was previously non-reacting was never 100 per

cent tested until 1928-29. In 1926-27, 151 birds out of the flock of 600

were tested and no reactors were detected. In 1927-28, 470 birds out of

600 were tested and 1.91 per cent infection was reported. In 1928-29 the

entire flock of 636 was tested and 18.08 per cent infection found. No

retest was made, since the owner decided to buy replacements from pull-

orum disease-free sources, and to sell his original stock.

It is extremely difficult to explain breaks such as the first of the three

just described, but one must always keep in mind that the disease is of

an infectious nature, and like all such diseases, is easily transmitted by

mechanical means, (birds, dogs, cats, etc.). Breaks like the last two are

easier to explain. Lack of annual 100 per cent testing is one of the inost

plausible explanations.

The third flock presents another problem. The owner reported that for

the last two years an avian mixed infection bacterin has been used to

immunize the birds against chicken pox and winter colds. It is possible

that this product contained either a culture of the germ causing fowl

typhoid, or the one causing puUorum disease. In either case one would

expect to find reactors in the flock. This flock owner has been asked to

send some of the avian bacterin to the laboratory for examination, but

as yet has not done so.

The fourth flock was non-reacting in 1927-28, but infected in 1928-29.

The c;uise of this break was easily traced to some new stock of another

breed added as hatching eggs, and hatched in the same incubator as his

original stock. This is another example of thoughtlessness on the part

of the poultryman. No doubt this poultryman has learned his lesson,

and next time will make a careful investigation of the record of the flock

from which he desires to purchase hatching eggs.

Of the remaining 11 flocks, two were tested for the last time in 1926-27;

one in 1925-26; one in 1919-20; one in 1916-17; and six have been tested

for at least two consecutive years. None of the. 11 flocks has ever been

non-reacting, and no retesting within the season has been done; therefore,

is is not surprising that no better results have been obtained.

Two of these flocks are of especial interest because in the spring of

1928, new stock was added from the same hatchery from which three

infected flocks, mentioned in the discussion of the 25 flocks tested for the

first time, came. Thus, five of the 40 flock owners having over 15 per

cent infection in their flocks bought the disease from one hatchery. This

hatchery is making every effort this year to furnish its customers with

stock from tested and non-reacting sources. Like other hatcheries operat-

ing in Massachusetts, it has found that pullorum disease-free chicks alone

f>re sought by the best poultrymen of this State.

In the 51-60 per cent class is the flock of a young man who purchased

his entire stock, only nine birds, five of which reacted, from another state.

How much better off he would have been had he purchased his little flock

from his father who has the same breed and a flock disease-free for the

past three years. Besides losing a large percentage of his birds, he in-

troduced infection near where his father's stock is kept, which may be-

come a source of transmission of the disease to his father's stock.

The one flock included in the group having over 60 per cent infection

originated from untested sources and 84.43 per cent were reactors. The

owner was advised to sell the 122 birds in the flock, and to buy replace-

ments from known tested and non-reacting sources.
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Classification of Fowl Tested

A suinniary of the various fowl tested in 1928-29 is given in Table

VI. To obtain information on the susceptibility of fowl other than

chickens to pullorum disease, free service on such fowl was given during

the past season. The 264 fowl, including ducks, geese, guinea fowl, jungle

fowl, pheasants, and turkeys were from 20 flocks, nine of which had

reactors among the chickens. The only reactors were three among the

turkeys, two of which came from a farm where 9.17 per cent reactors

were found among the chickens, and the third from a farm where 16.39

per cent infection existed among the chickens.

Table VT. Classification of Fowl Tested in 1928- 29
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male chickens there was an average infection of 3.06 per cent in 1927-28,

as compared to 1.62 per cent in 1928-29. It is interesting to note that

each year the percentage of infection among females was slightly more

than double that among males.

Progress in Eradication of Pullorum Disease in Massachusetts

In previous rei^orts, control instead of eradication has been stressed.

This year, for the first time, eradication in preference to control is em-

l?hasized. Enough progress has now been made so that all future work

should be done with eradication in view. Annual testing of the entire

flock; retesting infected flocks within the season, until a non-reacting

report is obtained; an increasing number of poultrymen buying new stock

from non-reacting 100 per cent tested flocks; and a continued yearly

increase in number of birds tested, with a constant increase in the per-

centage of poultry population in non-reacting flocks, all point to progres.^

in eradication.

That eradication is possible is evidenced by the results obtained during

the past season, as compared with the previous seasons. Tables VII, VIII,

and IX, and Figures 3 and 4, are included as indications of progress.

Table VII compares the 1927-28 results with those of 1928-29, using as

a basis for comparison the 1925 poultry population. Figure 3 depicts

these data for 1928-29 by counties, showing a comparison of percentage

of poultry population tested, with the percentage of poultry population

in non-reacting flocks.

Every county in the State except one had an increase in number of

birds tested and correspondingly in the percentage of poultry population

tested. Even more significant is the fact that every county increased the

percentage of poultry population in non-reacting flocks. With the ex-

ception of two counties, the average percentage of infection was lowered.

Norfolk County probably made the most outstanding progress, since

11,005 more birds were tested in 1928-29 than in 1927-28, and the average

percentage of infection dropped from 11.01 to 2.84 per cent. Norfolk

County ranks first in percentage of poultry population tested, and also

in percentage of poultry' population in non-reacting flocks.

Barnstable County, though having less birds tested in 1928-29 than in

1927-28 made a remarkable gain in percentage of poultry population in

non-reacting flocks, as well as reducing the average amount of infection.

Berkshire County showed marked imijrovenient also, though the fluctua-

tion is partly due to one large flock being tested for the first time in two

years. The reduction in average infection is even greater than tliat of

Norfolk, but probably less significant because of the fact that it is due

to the one large flock being tested and having less than one per cent

infection on the first test, and non-reacting on retest.

Essex County deserves special mention because of the increase in num-
ber of birds tested in 1928-29 over the number tested the previous season.

This increase was 14,902 birds, making the percentage of poultry popula-

tion tested increase by 8.16 per cent. There were nearly six times as

many birds in non-reacting flocks in the County in 1928-29 as in 1927-28.

The progress made in eradication of pullorum disease in Massachusetts

for the past six years is summarized in Table VIII, and Figure 4. These
indicate the progress in eradication based on the 1925 Poultry Census.
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Figure 3. Comparison of Percentage of Poultry Population Tested
with the Percentage of Population in Non-reacting Flocks.
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A yearly increase in the number of flocks tested over the six-year period

is noted. With the exception of 1926-27, there has been a yearly increase

of non-reacting flocks from 1923-24 to the 1928-29 season.

There were 145 flocks tested for the first time in 1928-29; 33 flocks,

tested previous to 1927-28, were again tested during the past season,

making 178 flocks which were not tested in 1927-28. Of the 321 flocks

tested in 1927-28, 235 were again tested in 1928-29, leaving 86 flocks

tested last season, which were not tested in 1928-29. Of these 86 flocks,

33 were without infection, of which 14 were 100 per cent tested.

Of the 105 non-reacting flocks in 1927-28 which were tested again in

1928-29, 71 were 100 per cent tested during the previous season. Seven,

or 9.86 per cent of these, were infected at the 1928-29 test. Four of

the seven had less than 1 per cent infection, one had from 1 to 5 per

cent, and two above 15 per cent. The cause of the breaks in four of

these flocks was determined, and in each case could have been prevented

by proper management. In the other three, no history explaining the

breaks has been obtained.

In the 34 flocks which were on the partial testing list in 1927-28 and

tested again in 1928-29, eight, or 23.52 per cent, were infected. Two of

the flocks had less than 1 per cent, two from 1 to 5 per cent, two from

6 to 10 per cent, and two from 11 to 15 per cent infection.

Thus a total of 15 flocks which were non-reacting at the end of the

1927-28 season, were reacting in the 1928-29 season. In nine of these

flocks infection was introduced by means which has been definite!}^ traced.

Five of the six remaining flocks had less than 5 per cent infection.

As long as poultrymen continue to disregard average disease jirevention

methods, and as long as there are infected flocks in the immediate neigh-

borhood of disease-free flocks, breaks are to be expected. Therefore, the

15 flocks recorded above as having had no infection in 1927-28, but be-

coming infected before the 1928-29 season, are not indications of lack

of progress. This is especially true in the case of the flocks which were

only partially tested the previous season. The fact that so many more
breaks occurred in that group is another reason for annual 100 per cent

flock testing.

A study of Figure 4 will show that marked progress is being made in

eradication of pullorum disease in Massachusetts. There are thirteen

times as many birds in non-reacting flocks in the State as there were in

1923-24, while nearly four and a half times as many birds have been

tested. There were nearly four times as many birds in non-reacting flocks

in 1928-29 as in 1926-27, while only twice as many birds were tested.

Likewise there were nearly twice as many birds in non-reacting flocks,

and one and one-fourth times as many birds tested as in 1927-28. It will

also be noted by comparing the results recorded in Table VIII that the

percentage of total tests made in the non-reacting group is nearly double

that of 1926-27.

A further indication that progress is being made is the increase in num-
ber of poultrymen testing their entire flock annually. Only when all

poultrymen realize this necessity, will the maximum progress be noted.

Table IX summarizes the progress that has been made by annual testing.

It will be noted that the average percentage of infection in the flocks

tested for the first time is over twice as great as that in the flocks tested

for three or more consecutive years, and nearly twice as great as that
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Figure 4. Progress in Eradication of Pullomm Disease in Massachusetts

Based on 1925 Poultry Population.
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in tlie flocks tested for two consecutive years. Furtliermore, the flocks

that are following an intermittent plan of testing,—that is, testing once

in two or tliree years,—show more infection than the groups testing

consecutively.

Results of Buying Replacements from Various Sources

Table X is a summary of the results of buying replacements from

various sources. Flocks tested for the first time furnished the basis of

this summary. The information was obtained from the blood collectors'

flock reports, and from replies to a questionnaire sent to the poultrymen

at the end of the season. There were 145 new flocks tested, but only

106 of these were considered, as the information on the remaining ^9 was

indefinite.

Table X. Results of Buying Replacen-.ents from Various Sources

Source
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were laying. Such a plan is not conducive to eradication, according to

data collected in Massachusetts during the past few years. On page 13

of Control Bulletin 43 (the 1927-28 report), is reported a preliminary

project on the i)rt)j)er age to start testing birds.

The progeny of the flock used in that project, together with a portion

of the same birds, were tested three times from September 14, 1928 to

December 31, 1928. At no time did this group of birds yield any reactors

to the agglutination test. At the second test on October 27th the flock

had been reduced from 155 birds (44 males and 111 females) to 113

birds (26 males and 87 females), and about 10 per cent of the females

were laying. On December 31, all the females were laying. Thus the

disease has been successfully eliminated from this flock.

On August 20, 1928, the first test on another flock of four to five

months old pullets was made. At the first test on 326 pullets, none of

wliich were laying, 78 reactors (23.93 per cent) were detected. The flock

was then tested monthly until February 27, 1929, with the exception of

November, when the flock was suffering from a severe outbreak of chicken

pox. Five reactors were detected on the second test, five on the third

test, and one on each of the next two tests. At the February 27, 1929

test no reactors were detected.

Thus, 78 (86.66 per cent) of the total 90 reactors were removed when

the birds were from four to five months of age. In the flock tested last

year and referred to above, 82.61 per cent of the reactors were detected on

the original test. The total reactors detected in the two flocks were 113,

and 97 or 85.86 per cent of these were detected on the original tests a

month before the pullets M'ere laying.

One flock which has been under observation during the past year will

give some comparative data. This flock of 562 birds was tested for the

first time in November, and at that time was in about 45 per cent pro-

duction. Fifty-five reactors were found at the first test, and six weeks

later eight more reactors were detected. A third test on February 6

detected four reactors, and two tests on February 23 and March 19,

respectively, yielded no reactors. The flock was in from 50 to 65 per

cent production after the first test. Out of the 67 reactors detected in

the five tests, 55 or 82.09 per cent were eliminated by the first test.

Many more flocks of both groups must be tested before definite con-

clusions can be made, but from the preliminary results obtained to date

it appears that one can eradicate the disease from a flock when the

testing is started before laying, just as efficiently as when the testing is

not started until the flock is in production.

Some investigators maintain that many of the reactors detected among
birds that have not matured will become non-reactors, and therefore

advise waiting until all birds are fidly matured, and all females laying

before testing. This has been found to be true in a few cases under

observation, but the authors believe that from the standpoint of eradication

a small percentage of such reactors should be sacrificed, since they are

nearly always questionable, and therefore dangerous birds to have in

the flock. Furthermore, every poultryman has observed that pullets just

starting to lay are likely to lay eggs on the floors, dropping boards,

etc. In addition, a large number of soft-shelled eggs are laid on the

dropping boards during the night and early morning. Leaving infected

birds in the flock until they start to lay, increases the chance for infection
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eggs are one of the most important means of transmission of the disease

if eaten by healthy birds.

Because of this danger alone, it is advisable to cull as many as possible

of the reactors from the flock before they start to lay. Poultrymen are

urged to observe these suggestions and have their flocks tested as early

in the season as is convenient. This will allow plenty of time for retests

if the flock is found to be infected.

The Efficiency of the Agglutination Test

Because of the attempts that are being made to discredit the agglutina-

tion test, it may be proper to discuss here its value. Many of these at-

tempts are made by propagandists who have little technical knowledge of

the subject which they try to discuss, and therefore much harm is being

done. No investigator who is interested in eradication of pullorum dis-

ease will dispute the fact that the agglutination test can be used suc-

cessfully to detect carriers of the infection, and thus aid in its eradication.

Too much emphasis has been placed on a few attempts to study the

efficiency of the test, by sending blood samples to various laboratories.

It is true that discrepencies have occurred in such tests, but it is also

true that there were marked discrepancies in the samples tested in some

of these instances.

The only logical method of determining the efficiency of any test is

to study the results being obtained in the field following the application

of that test. Such a procedure is being used in Massachusetts and the

results recorded in this report are evidence that the agglutination test is

as reliable, if not more reliable, than many other diagnostic tests. The

reader is referred to the sections on "Progress in Eradication" for defi-

nite information of this nature.

In Massachusetts the agglutination test is being used to locate disease-

free sources and also as an aid in the elimination of infection from dis-

eased flocks. A common mistake made is that of testing infected flocks

once annually in the hope of eradication of the disease. Wiiy this pro-

cedure has been substituted for the natural method for eradicating any

infectious disease, namely, that of an intensive retesting program, is not

known; but herein lies one of the chief reasons for failure to obtain results

in eliminating pullorum disease from infected premises.

The experience in Massachusetts has been that pullorum disease can

be eliminated from infected flocks in a single season if the cooperation

of the poultryman can be secured. Furthermore, it matters little whether

the infection is 35 or 2 per cent. By making the original test on the

flock when the birds are four to five months of age, removing the reactors,

cleaning and disinfecting the houses, and then retesting the entire flock

every month or six weeks until a non-reacting test is obtained, the disease

can be successfully eliminated after from two to five retests. The num-

ber of retests will depend on the virulency of the germ infecting the flock

and upon the management, as much as upon the efficiency of the test, if

the latter is made by properly trained technicians.

(3ne way to estimate the efficiency of the agglutination test is to deter-

mine the percentage of total reactors detected by the original test on

a flock where the disease has been eliminated bv an intensive retesting
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])rograin. Such an estimate is not of the efficiency of the test alone, but

the efficiency of the poultrymen, the test and all factors involved. Most

of these factors are discussed under "Some Reasons for Failure".

During the past two seasons 22 flocks, (16,558 birds) vi^hich have been

successfullj' made non-reacting by use of the agglutination test and co-

operation of the poultrymen, have had a total of 1203 reactors and 1068

of these were found in the original test. Thus 90.28 per cent of all the

reactors detected in these flocks were determined at the first test. There-

fore, under conditions which exist in Massachusetts one can expect to

detect about 90 per cent of the infected birds by the original test.

This average percentage is somewhat higher than that obtained in the

"pullet testing project", and is due to the fact that several flocks in the

group were non-reacting on the first retest. It should not be understood

that an average of 10 per cent were diseased at the first test, but not

detected. As has been emphasized before, and in the next section on

"Some Reasons for Failure", pullorum disease is of an infectious nature

and the germ must be removed from the premises before eradication can

Ke accomplished. As long as infection exists, some birds will become

diseased, and monthly tests will remove these and prevent further spread

of the disease.

The agglutination test is not 100 per cent efficient, but it appears that

it is often more efficient than the poultryman who tries to benefit by its

use. Standardization of the test is being accomplished, and probably more

is being done in this connection than has been, or is being done with most

similar diagnostic tests. Attention is called to the conference of labora-

tory workers engaged in pullorum disease eradication which met at

Amherst, April 24, 25, and 26, 1928, and to a similar conference held at

Yale University, New Haven, Connecticut, May 1, 2, and 3, 1929. At

these conferences everything possible has been done to improve testing

methods, standardize technic, and to study problems in eradication in a

cooperative manner. Ten United States and two Canadian laboratories

(the Dominion Experimental Farms and Ontario Veterinary College) were

represented at tlie New Haven conference.

A committee which will study test fluids was appointed by the conference

and the states and provinces represented will follow the recommendations

of this committee for the coming season. Yearly meetings of the labora-

tory workers are planned and everj'thing possible will be done to improve

methods of eradication. In the meantime, poultrymen are urged to base

their conclusions on the efficiency of the test on the results being obtained

by its application in the field rather than on criticisms written by propa-

gandists.

Some Reasons for Failure to Eradicate Pullorum Disease

Success in eradication of pullorum disease in Massachusetts has depended

primarily on the cooperation of poultrymen in following instructions

given by the testing laboratory. The poultrymen are paying for the work,

and desire to get the greatest returns for their money. However, some

follow practices which, as %vell as being costly, are not conducive to

eradication.

The agglutination test is only one item in the eradication program.

Most poultrymen realize thi.s, and they are the ones who are most success-

ful in eliminating and keeping the disease from their flocks.
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During the past two years careful observations have been made to

determine the reasons for failure in eradication of the disease in certain

flocks. Some of these reasons are discussed below.

Failure to Test All Bir(1n an the Premises:—Great .stress has already been

placed on this subject, but much more emphasis is needed. Striking ex-

amples have been brought to our attention, but one of the best is that

of a flock owner who had 720 birds in his flock. In October, 1927, he had

180 birds tested, and they were non-reacting to the test. In December, he

had the remainder of his flock tested, and 3.75 per cent of the birds were

reactors. The first group was progeny from a tested non-reacting source

while the second M'as from an unknown source. If this man had not had

the second group tested, he probably would have considered his entire

flock non-reacting, and would have had infection among his chicks. His

flock was later retested, and no infection was found. Progeny of the birds

mentioned above have been tested during the past season, and no reactors

were found in his entire flock.

Failure to Retest at Intervals Within the Season:—Experience has taught us

that only in rare cases can one hope to eradicate pullorum disease by a

single test in a season. The disease is of an infectious nature, and until

all of the infection has been completely removed from the premises, it is

only natural that some birds become infected after the first test has

been made. Furthermore, as long as much infection exists, a few birds

can always be expected to be in a stage of the disease where no reaction

will occur until time has been granted for anti-bodies, upon which the

test is dependent, to develop in the blood stream.

Again, there is the problem of the non-reacting birds remaining in

contact with the reactors until the test has been completed, the reactors

removed, and the premises cleaned and disinfected.

The poultryman who cannot afford to have his entire flock retested

should plan to buy hatching eggs, or day-old chicks from known clean

sources, after cleaning and disinfecting if much infection is found in his

flock. If he has stock that will warrant paying for retests, there is no

doubt but that he can successfully eliminate the disease after from two

to five retests, at intervals of one month to six weeks. The number of

tests which will be required to obtain a non-reacting flock depends largely

upon the virulency of the germ infecting the flock, and the general man-

agement of the flock following the test.

A few flocks which had infection at the beginning of the season were

entirely free from the disease after on« retest. An outstanding example

was a flock of 1008 birds which was tested for the first time in 1927-28,

and 18.4.5 per cent infection recorded. The flock was retested in about

six weeks and no reactors were found. The progeny of that flock, con-

sisting of 959 birds, was tested during the past season, and no infection

was reported. During the 1928-29 season one flock having between two

and three hundred birds had over 30 per cent infection on the first test,

and no reactors on the first retest. These are, however, the unusual cases.

As has been mentioned earlier, an average of 90.28 per cent of all

reactors can be removed by a single test. Furthermore, the disease can

be eliminated from the flock having a high percentage of infection as well

as from the flock having a low percentage of Infection, provided coopera-

tion from the poultryman is assured. In such cases, the entire flock should

be retested at intervals of from one month to six weeks.
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In flocks where infection is known to be present, it is the best phin

to begin testing before the pullets have started to lay. This will eliminate

the possibility of disease-free birds becoming infected by eating eggs laid

by diseased pullets on the dropping boards, ground, etc.

Keeping Chicks Which Have Hatched Before the Test Has Been Completed:

A common mistake made by poultrymen, who wait until late in the season

before having their birds tested, is to keep chicks which have hatched

previous to the time the test has been comiileted. In every such case the

poultryman is cautioned to dispose of all chicks on the premises, provided

infection is found in the flock.

During the 1927-28 season, one poultryman spent approximately $150

on retests in order that his flock might be given a negative report, and in

the 1928-29 season the flock had 6.64 per cent infection on the first test.

A letter from this man stated that all of the reactors except two birds

were hatched before any testing had been done during the 1927-28 season.

There is little doubt that if he had disposed of all the chicks hatched

previous to the making of the test, he would have had a negative report

on original test in the 1928-29 season. He has spent $80 in 1928-29

retesting his flock in order to secure another negative report. In other

words, it cost him $80 to keep the chicks which were the cause of his

infection during the present season.

A similar experience was reported by another flock owner who had
13.28 per cent infection in the original test on 340 birds in 1927-28, and

was given a negative report at the end of the season, after an inten.sive

retesting program. On the original test in 1928-29, 3.44 per cent reactors

were reported. He also informed us that with the exception of a few-

birds, all the reactors were hatched previous to the first test during the

1927-28 season.

PaUure to Remove Reactors:—Table XI gives a summary of flock owners

known to have left reactors in their flocks from jjrevious tests. It will

be noted that 26 flock owners failed to remove all of the reactors at the

Table XI. Number of Flock Owners Known to Have Left Reactors from Previous Tests

in Their Flocks
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time they were reported to them. Tlie information in this table was

obtained by comparing the agglutination test report of one test with the

preceding one. One himdred and nine (109) reports were studied, and a

total of 84 reactors were found to have been left in the flocks from one

test to another by 26 poultrymen. The number of birds in the 26 flocks

was 24,920.

Six of the 26 flock owners also left reactors in the flocks either from the

IJ*26-27 test until the 1927-28 tests, or from one test to another during

the 1927-28 season. It is not surprising that these poultrymen are having

difficulty in eliminating the infection from their premises.

One poultryman failed to remove 15 reactors from his flock during the

1927-28 season, and the 1928-29 test showed seven of these were still

in the flock. Five of the seven were left in the flock for three successive

tests. Through the efforts of the County Agent this poultryman has now
realized the mistake in following such a plan, and no doubt will begin to

get results. It is useless to spend money for testing if all the reactors are

not removed after each test.

Faiiure to Hum Offal From Reactors Kci>t fur Home Consumption:—

A

mistake which is sometimes made by poultrymen, is the keeping of reactors

for home consumption. Such birds are suitable for meat purposes, but for

the good of the eradication program, it would be better to sell them to

the market. Reactors are killed and often very little attention is paid

to the disposal of the ofl"al (feathers, intestines, ovaries, etc.). Many
times these waste products are given to hogs, or thrown on the manure pile,

or if buried, not deep enough to prevent dogs or other animals digging

them up. Such waste products constitute one of the most dangerous

sources of transmission of infection, and if carried to the poultry yards

are likely to cause infection to spread rapidly among the adult birds.

If it is necessary to keep reactors for meat purposes at home, we sug-

gest that all offal be burned so as to prevent any possible chance of trans-

mission of the disease to the non-reactors.

Failure to Clean and Disinfect:—Unless tiie poultry houses arc tliorouglilv

cleaned and disinfected following the removal of reactors, there is danger

of disease-free birds becoming infected by the germs causing pullorum

disease, which may be in the litter and on the dropping boards. This is

especially true in flocks where the birds are in the habit of laying eggs on

the dropping boards or on the floor, since eggs laid by reactors to the

agglutination test may be teeming with the germs causing the infection.

This is one of the most common methods of transmission of the disease

from adult to adult.

At the end of the 1927-28 season, and also at the end of the past test-

ing season, a question regarding cleaning and disinfection was included

in the questionnaire sent to all poultrymen for whom testing was done.

In the replies received, 14 persons in 1927-28 and 34 in 1928-29 who had

infection on the premises reported that they did not clean and disinfect

following the removal of reactors. It is difficult to clean and disinfect

during the winter months, but whenever possible an empty pen should be

provided in order that birds may be moved from pen to pen, and thus

permit thorough cleaning and disinfection.

In the replies from the questionnaires sent to the poultrymen during

the i)ast season, 36 different disinfectants were reported. Many of these

lire of doubtftil value, and all poultrymen are advised to consult either their
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local veterinarian or county agent regarding reliable disinfectants. For

instance, seven poultrymen reported the use of kerosene in an attempt

to disinfect the houses, while four used either transmission oil, or crude

oil. These products are probably of value for controlling lice and mites,

but not for killing the germ causing pullorum disease.

Keeping Reactors for Egij-Laymg Purposes:—For the past two years, poul-

trymen have been advised not to keep reactors in quarantine for egg

producing jjurposes. However, a few flock owners still continue to follow

this practice.

The questionnaire sent to all flock owners for whom testing was done

during the 1928-29 season yielded the following information on this sub-

ject. Of 126 replies received, 23 or 18.25 per cent reported that they

had kept at least part of the reactors on the premises. Last season (1927-

28), out of 170 replies to a similar questionnaire, 46 or 27.0-5 per cent

reported that they had kept reactors on the premises. Ten of the 2-3

flocks were tested for the first time in 1928-29. Ten of the flocks were

tested in 1927-28, while three had been tested previous to 1927-28, but not

in that year. Five of the group who kept reactors in the 1927-28 season,

also reported keeping them during the 1928-29 season. Fifteen of the

1927-28 group were not tested in 1928-29.

Although some improvement is noted the danger of keeping reactors on

the premises should still be emphasized. Such birds are a potential source

of transmission of infection and may become the cause of heavy losses

among the chicks, and a high percentage of infection on next year's report.

Feeding Eggs From Unknoivii Sources:—Often it is difficult to determine

why a non-reacting flock suddenly becomes a reacting flock. One reason

is because infection is introduced to healthy birds through feeding infer-

tile eggs from diseased sources. A few examples are on record of poul-

trymen feeding eggs from unknown sources to adult birds. These eggs

are usually infertile eggs obtained from hatcheries, and in many cases

have proven to be the source of Infection in flocks.

A good example of a flock becoming infected in this manner occurred

during the past season. A poultryman who had a flock of about 2,000

birds had his hens tested early in the 1927-28 season. There was no in-

fection in this group of birds. Later he had the pullets tested, and found

several reactors. Retesting the hens proved them to be infected, in spite

of the fact that they had previously been non-reacting. This man had

been feeding uncooked, infertile eggs from a nearby hatchery, which paid

little attention to the source of stock from which eggs were obtained.

It was proven beyond question that this man's flock was infected by feed-

ing these eggs.

If infertile eggs are fed at all, they should be obtained from sources

known to be non-reacting to the agglutination test,—that is, from flocks

that have had no infection reported for at least one year. To insure

freedom, it would be well, even then, to boil the eggs for at least thirty

minutes before they are fed to the birds.

Custom Hatching:—It is a well-known fact that pullorum disease can be

spread from diseased chicks to healthy chicks in incubators. Therefore,

poultrymen who have non-reacting flocks should not do any custom

hatching except for flock owners who have similar flocks. Furthermore,

poultrymen should refrain from having hatching eggs incubated by hatch-

eries that do custom hatching for other than persons having non-reacting

flocks.
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Buy'uuj Stock from Diaeiued iS'aitrt-e.v:—With the hirge number of non-re-

acting sources now available in the State, there is little excuse for poul-

trynien buying either from unknown sources or from flocks known to

have pullorum disease. Poultrymen should be extremely careful to de-

termine the exact status of flocks where intended purchases are to be

made, regardless of whether the flocks are located in Massachusetts or

elsewhere. Such statements as "State Accredited", "Double Tested", and

"Super-tested", should be examined carefully to determine what they

mean before taking it for granted that the stock is disease-free. The

word "accredited", especially, should be looked upon witli skepticism,

since it has so many meanings in different parts of the United States. In

the eastern section of the country "accredited" usually stands for dis-

ease-free, while in many of the mid-western states tlie term "accrectited"

may or may not mean tested and non-reacting.

When buying replacement stock it would be a good investm.ent to pay

a premium for hatching eggs or chicks that are known to come from

flocks where no infection has been found for one or more years. Also, it

would be well to inquire as to whether the entire flock, or only part of

the flock from which intended purchases are to be made, has been tested.

Best results can only be assured by buying from sources that have had

no infection, or that have had the infection reduced to 0.00 per cent b}' an

intensive retesting program during the season. Many examples of the

results of buying from unknown and infected sources are included under

other headings in this report.

Returning Birds to Flock From Ec/g-Laymg Contests Without Quarantining

and Testing:—Birds taken from the premises for any reason should not be re-

turned to the flock without first being placed in quarantine, for at least

two weeks, and being tested to determine freedom from pullorum disease.

This process will not only insure freedom from possible transmission of the

disease to a non-reacting flock, but will also help to prevent the spread

of many other diseases, since the quarantine period will allow time enough

for the birds to show indications of any disease they might have been ex-

posed to while away from the farm.

This is equally true of all birds which are purcluised, unless they come

directly from recently tested and non-reacting flocks. During the past

season, one poultryman who had a non-reacting flock, bought a pen of

birds which had made a good record at an egg-laying, contest. At our

suggestion he placed this pen of birds in quarantine and had them tested.

One of the ten birds was a reactor to the agglutination test. This man
thought he was buying birds from a disease-free flock because the former

owner had told him that they were from tested stock. Later we learned

that the stock was tested, but there was approximately 5 per cent in-

fection reported. If this pen of birds had been added to the flock without

being tested, the one reactor might have caused heavy losses nniong the

chicks, and a high percentage of infection on next year's test.

The damage that a single reactor may cause in a flock is illustrated

by a flock with which the senior author had experience a few years ago.

This was as follows: A pen of 12 birds was added to a flock under super-

vision of the testing laboratory after the test had been made on the flock.

The flock owner did not think it was necessary to have this pen of birds

tested because they were progeny from a tested, but not a disease-free flock.

In the first five hatches that spring, a 25 to 40 per cent pullorum disease
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mortality occurred. After this experience, the flock owner reported that

he had added the pen to his floclv, and asked that it be tested. Two
reactors were detected among the 12 birds. One of the reactors was not

layinir, while the other had laid 17 eggs in three weeks previous to the

time it was removed from the pen. Salmonella pullorum, the causative

organism, was isolated at autopsy from both birds and from 14 of the 17

eggs laid by one of the birds. After removal of these two reactors,

cleaning and disinfecting of the pens, no more losses from pullorum dis-

ease were experienced, and the chick mortality dropped to less tlian 5

per cent for the remainder of the breeding season.

Lack of Attention to Detaih in the Field:—The blood collector is resi)onsible

for collecting the blood samples, and seeing that they are properly packed

and shipped to the laboratory. To a certain extent he is responsible for

the pro]ier numbering of blood vials, checking of the leg band numbers,

and proper banding of the birds, but part of this responsibility lies with

the poultrymen.

The owner of the flock should hold himself responsible for seeing that

the assistants he furnishes are capable of putting on leg bands securely

and numbering blood vials accurately. Personal investigations in visiting-

flocks where the blood collectors were working, have shown that there is

a tendency on the part of the poultrymen and their assistants to carry

on a conversation during the blood collecting operations. Less trouble

would be experienced with duplicate numbers, missing numbers, etc., if

more attention were paid to seemingly minor details. It is only by a

combination of the maximum efficiency of the laboratory workers and

poultrymen that the best results will be obtained.

The 1929-30 Testing Plan

Very few changes in the 1928-29 testing plan will be made for the

coming testing season. The reader is referred to page 14 of Control Bul-

letin No. 43, where will be found descriptions of the various forms used

in connection with the testing program.

One minor change will be made in the method of handling applications.

In order that the work may be placed on a better financial basis, and that

the present price for testing may be maintained, it has become necessary

to change the 30 day payment privilege to a cash payment plan. This

necessitates a new application card which will be similar to the one used

in 1928-29, with the exception of the statement regarding payment, which

will read as follows on the new card:

1 promise to pay for service rendered at the rate of 10 cents lor

each bird tested and 1 cent for each leg band furnished immediately
upon receipt of bill. It is understood that no report will be sent

to me until the hill is paid in full.

In order that as much time as possible may be saved in reporting re-

actors, bills for testing will be mailed as soon as all the blood samples reach

the laboratory, and if the check for the amount of the bill is sent im-

mediately very little time will be lost.

Another ])lan, which is optional, is to be printed on the back of the

new application card, and is as follows:

To faci'itate the promjit send'ng of rejiorts and eliminate delay
caused by the agreement th;it no rejiorts shall he sent until the bill
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for services is paid, it is suggesteil tliat a deposit be made at the
time of signing- tiiis contract sut!'icient to cover the estimated cost
of the contract. In ail cases wiiere sucii deposit is made, a ciieck

to cover the balance over the amount of the bill actually rendered
will accompany the report.

It is hoped that this new plan will not work hardship on the poultrymen

and that it will be the means, in time, of actually reducing the cost of

testing, because it will do away with losses resulting from non-payment

of bills. Every effort will be made by the laboratory to get the reports

to the owner as soon as the checks have been received, thus preventing

the possibility of reactors being left in the flock because of delay in re-

ceiving the report. A satisfactory method for handling telephone reports

will be worked out before the next testing season starts.

This pre-payment plan necessitates one other change in the forms used.

This is in 3 (e) of the "Information Sheet" (page 16" of Control Bulletin

No. 43), which will be changed to conform with the new system of payment
for services.

Cooperation of Poultrymen

The cooperation of most of the poultrymen in the past season has

been largely responsible for the progress made in the elimination of

pullorum disease.

The immediate return of application and verification cards, 100 per

cent testing of the birds on the farm at each test, prompt removal of re-

actors, and the early testing of birds to be retested within the season,

have been the channels through which progress has been made, both by

increasing the number of birds tested and decreasing the percentage of

infection.

However, a few poultrymen who did not cooperate caused much in-

convenience and unnecessary expense. This refers especially to those

who waited until the blood collector reached the farm before they decided

to give notification of cancellation. Many times it has cost the depart-

ment from five to ten dollars in telephone calls and express charges for

return of equipment, because of thoughtlessness on the part of the poul-

tryman. With very few exceptions, poultrymen were given ample notice

of the time when the blood collector was expected to arrive, and there was
little necessity of delay in notifying the department of change in plans.

One example which occurred last year will serve as an illustration. A
poultryman made plans for testing 3,700 birds. A verification card was
sent to him and it was returned stating the number was correct. Flans

were made for the blood collector to bleed that many birds. On arrival

he found that the poultryman did have 3,700 birds, but only 2,900 were
to be bled at that time. This necessitated the blood collector calling the

laboratory to have arrangements made for more work. The laboratory in

turn had to call five different poultrymen, besides putting in another call

for the blood collector, before arrangements could be made for him to

complete his week's work. The pails had to be reshipped from the farm
to which they were originally sent, to another farm, and, in addition, a

letter confirming the telephone call had to be written to the blood collector

and sent special delivery to insure its arriving in time for him to make
preparation for his new schedule. The total cost to the department, not

including the time of the persons involved, was $5.75. In other words, if
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this poultryman had noted on the returned verification card that he de-

sired 2,900 birds instead of 3,700 tested, he would have saved the depart-

ment at least $5.75. The time and worry involved in such cases cannot

be accurately estimated, but amount to many times the actual cost. Such

uncalled for expenses are in the end paid by the poultrymen, and tend to

keep the cost of testing from being reduced.

The average cost of making new arrangements following cancellations

such as recorded above, is from five to ten dollars, without considering

the time and worry of the laboratory workers. Such cancellations always

involve telephoning to find flocks which can be bled on short notice, and

usually several poultrymen have to be called before one job can be found.

Often equipment has been sent to the farm, and arrangements have to be

made for its return to the laboratory, or shipment to another place.

Telephone calls have to be made to the blood collector, and at times new

equipment has to be sent from the laboratory.

Some complaints have been sent to us by blood collectors regarding

poor cooperation by poultrymen. Lack of help, inefficient help, and lack

of responsibility on the part of the poultrymen, all hinder progress. On

the other hand, if the blood collector does not cooperate sufficiently, we

will appreciate an immediate report of such lack of cooperation. If birds

bleed profusely, or if they die from hemorrhage following the collection

of blood samples, the laboratory should be notified immediately by tele-

phone and arrangements will then be made to investigate such cases.

As was stated in last year's report, the blood collector is an official

agent of the department. His duty is to collect blood samples and not

to give advice on diseases of poultry, or on husbandry problems.

Poultrymen are urged to visit the testing laboratory to discuss their

individual problems. It is only by personal contact with poultrymen that

the best service can be given. Complaints and suggestions will be given

consideration and questions regarding the testing will be gladly answered.

Application cards will be mailed to all persons for whom testing was

done during the past season, and an early return of these cards is urged.

Service cannot be guaranteed unless cards are received before September

1. Early testing is advised, especially in those flocks where infection is

suspected. If such flocks are tested in August or September, there will

be ample opportunity to have retests made before the end of the season.

Summary

During the 1928-29 testing season 304,092 tests were made on 254,512

birds in 413 flocks. There were 228 (55.21 per cent) non-reacting flocks

having a total of 153,334 (60.25 per cent) birds tested; 157 of these flocks,

totaling 121,277 birds, were 100 jier cent tested, while the remaining 71

flocks were partiallj^ tested.

Indications that progress in eradication is being made are supported by

an increase of 92 flocks and 63,861 birds tested, and by the fact that

there were 90 more non-reacting flocks and 72,505 more birds in such

flocks than in 1927-28. The percentage of poultry population in non-

reacting flocks has increased from 3.98 per cent in 1927-28 to 7.55 per

cent in 1928-29.

Publication of this document approved by

the Commis.sion on Administration and Finance

4 M-6 '29. No. 5798.
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SEED INSPECTION

Philip H. Smith, in Charge, Oliver W. Kelly, Seed Analyst, Clarice L.

Beane, Assistant Seed Analyst.

This report contains the results of the inspection of agricultural seeds for the

period from October 1, 1928, to October 1, 1929. There were 485 samples col-

lected throughout the State. These were analyzed and tested and the results

mailed to the retail dealers. In addition to the purity analyses and germination

tests made in the laboratory, there were 16 samples of Red Clover, 11 samples of

Alfalfa, and 4 samples of Sweet Clover tested for trueness to type and variety,

and 93 samples of onion seed tested for the same purpose. These two projects

were conducted by the Agronomy Department and Vegetable Gardening Depart-

ment, respectively. Their reports will be found later in the bulletin. In addi-

tion to the official samples collected by the inspectors, 386 unofficial samples

have been tested for purity or germination or both.

Explanation of Tables

The seeds are classified into three groups: (1) Field crops, (2) forage plants,

and (3) vegetable seed. The seeds of each class are arranged alphabetically by

their common name. The number which precedes each sample is the laboratory

file number and is for identification purposes. In case any question arises regard-

ing an analysis or test, it is requested that the sample always be referred to by

this number. Under each sample, the name and address of the retailer is given.

The wholesaler's name and address appears below that of the retailer in all cases

where it could be obtained.

The line to the right of the letter "L" gives the information copied from the

label; that to the right of "F" is what was found by analysis at the Seed Labora-

tory.

In the table designated "Occurrence of Weed Seeds in 323 Official Samples

Analyzed During the Period from November 1, 1927, to October 1, 1929," the

number on the line with the various weed seeds indicates the number of samples

of agricultural seeds which contained that weed. Species of weed seeds found

in not more than two samples of any one variety of agricultural seeds are grouped

together as miscellaneous.
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40 CONTROL SERIES No. 49

1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

Lab.

No.

Kind of Seed, Brand, Name and Address of Dealer,

Name and Address of Wholesaler

Duration

j

of Test

(Days)

Germi-

nation

370-319

347-299

34.5-297

237-200

236-199

20C-166

172-139

171-138

472-417

107-79

476-421
1

419-367

418-366

378-327

377-326

VEGETABLES
Beans (Golden Wax)

Balch Bros., Southwick (L.

Thos. W. Emerson, Boston, Mass. (F.

Beans (Improved Golden Wax)
L. E. Whittaker, East Longmeadow (L.

Leonard Seed Co., Chicago, 111. (F.

Beans (Pencil Pod Black Wax)
L. E. Whittaker, East Longmeadow (L.

Leonard Seed Co., Chicago, 111. (F.

Beans (Pea)

Hanscom Hardware Co., Haverhill (L.

(F.

Beans (Horticultural Pole Beans)

C. F. Glennon, Dalton (L.

S. D. Woodruff & Sons, Orange, Conn. (F.

Beans (Long Yellow Six Weeks)
C. F. Glennon, Dalton (L.

S. D. Woodruff & Sons, Orange, Conn. (F.

Beans (Pencil Pod Black Wax)
Chicopee Hardware & Pamt Co., Chicopee (L.

S. D. Woodruff & Sons, Orange, Conn. (F.

Beans (Horticultural Pole)

J. Russell Hardware Co., Inc., Holyoke (L.

Chas. C. Hart Seed Co., Wethersfield, Conn. (F.

Beans (Kentucky Wonder Vellow)

J. Russell Hardware Co., Inc., Holyoke (L.

Chas. C. Hart Seed Co., Wethersfield, Conn. (F.

Beet (Extra Early Egyptian Blood Turnip)

Frank R. Boyd, Est., Southampton (L.

Lake Shore Seed Co., Dunkirk, N. Y. (F.

Beet (Early Wonder)
Grange Grocery Store, Amherst (L.|

Chas. C. Hart Seed Co., Wethersfield, Conn. (F.i

Beet (Detroit Dark Red)
I

H. P. Chamberlain, Orange (L.j

Budd D. Hawkins, Reading, Vt. (F.[

Beet (Detroit Dark Red) i

Thos. J. Grey Co., Boston (L.j

Thos. J. Grey Co., Boston, Mass. (F.i

Beet (Crosby's Egyptian Connecticut Strain)
]

Thos. J. Grey Co., Boston (L.i

Thos. J. Grey Co., Boston, Mass. (F.

Cabbage (Early Jersey Wakefielcs)

Frank R. Boyd, Est., Southampton (L.

Lake Shore Seed Co., Dunkirk, N. Y. (F.

Cabbage (Danish Ball Head)
Thos. W. Emerson Co., Boston (L.

Thos. W. Emerson Co., Boston, Mass. (F.

Cabbage (Copenhagen)
Thos. W. Emerson Co., Boston (L.

Thos. W. Emerson Co., Boston, Mass. (F.

Cabbage (Danish Ball Head)
R. &. J. Farquhar Co., Boston (L.

R. & J. Farquhar Co., Boston, Mass. (F.

Cabbage (Copenhagen)
R. & J. Farquhar Co., Boston (L.

R. & J. Farquhar Co., Boston, Mass. (F.

10

97

99

99

78

91

93

99

40

78

95

95

90

75

92

85

90

83

5 90



SEED INSPECTION 41

1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

Kind of Seed, Brand, Name and Address of Dealer,

Name and Address of Wholesaler

Duration

of Test

(Days)

Germi-

nation

Date
of

Test

VEGETABLES—Continued
Cabbage (Early Jersey Wakefield)

S. S. Kresge, Springfield

American Seed Co., Detroit, Mich.

Cabbage (Copenhagen Market)

J. J. H. Gregory & Son, Inc., Marblehead

J. J. H. Gregory & Son, Inc., Marblehead, Mass.

Cabbage (Danish Ball Head)
J. J. H. Gregory & Son, Inc., Marblehead

J. J. H. Gregory «& Son, Inc., Marblehead, Mass.

Cabbage (Golden Acre)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Cabbage (Danish Ball Head)
Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Cabbage (Copenhagen Market)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Cabbage (Danish Ball)

Bartlett & Dow Co., Lowell

Bartlett & Dow Co., Lowell, Mass.

Cabbage (Copenhagen)
Bartlett & Dow Co., Lowell

Bartlett & Dow Co., Lowell, Mass.

Cabbage (Danish Ball Head No. 1)

J. Russell Hardware Co., Inc., Holyoke

Chas. C. Hart Seed Co., Wethersfield, Conn.

Cabbage (Danish Ball Head No. 2)

J. Russell Hardware Co., Inc., Holyoke

Chas. C. Hart Seed Co., Wethersfield, Conn.

Cabbage (Late Flat Dutch)
Osborne Hardware Co., Holyoke

Jerome B. Rice Seed Co., Cambridge, N. Y.

Cabbage (Danish Ball Head)
Ross Bros. Co., Worcester

Ross Bros. Co., Worcester, Mass.

Cabbage (Copenhagen)
Thos. J. Grey Co., Boston

Tlios. J. Grey Co., Boston, Mass.

Cabbage (Danish Ball Head)
Thos. J. Grey Co., Boston

Thos. J. Grey Co., Boston, Mass.

Carrot (Danvers Half Long Orange)
J. W. Ferry, Lee

Budd D. Hawkins, Reading, Vt.

Carrot (Danvers Half Long Stump Rooted)
Grange Grocery Store, Amherst

Chas. C. Hart Seed Co., Wethersfield, Conn..

Carrot (Chantenay)
Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

Carrot (Danvers Half Long)
Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

Carrot (Hutchinson)
Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.
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1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

Lab.

No.

Kind of Seea, Brand, Name and Address of Dealer,

Name and Address of Wholesaler

Duration

of Test

(Days)

Germi-

nation

%

381-330

380-329

379-328

332-285

325-278

324-277

293-249

292-248

291-247

267-228

191-157

181-148

179-146

185-152

144-114

111-83

110-82

471-416

425-373

VEGETABLES—Continued
Carrot (Danvers Half Long)

R. & J. Farquliar Co., Boston .• (L.

R. & J. Farquhar Co., Boston, IMass. (F.

Carrot (Chantenay)

R. & J. Farquhar Co., Boston (L.

R. & J. Farquhar Co., Boston, Mass. (F.

Carrot (California Grown Hutchinson)

R. & J. Farquhar Co., Boston (L.

R. & J. Farquhar Co., Boston, Mass. (F.

Carrot (Chantenay)

J. J. H. Gregory & Son, Inc., Marblehead (L.

J. J. H. Gregory & Son, Inc., Marblehead, Mas.s. (F.

Carrot (Hutchinson)

J. J. H. Gregory & Son, Inc., Marblehead (L.

J. J. H. Gregory & Son, Inc., Marblehead, Mass. (F.

Carrot (Danvers)

J. .1. H Gregory & Son, Inc., Marblehead (L.

J. J. H. Gregory & Son, Inc., Marblehead, Mass. . (F.

Carrot (Danvers Half Long)
Perry Seed Co., Boston (L.

Perry Seed Co., Boston, Mass. (F.

Carrot (Hutchinson)

Perry Seed Co., Boston (L.

Perry Seed Co., Boston, Mass. (F.

Carrot (Chantenay)

Perry Seed Co., Boston (L.

Perry Seed Co., Boston, Mass. (F.

Carrot (Hutchinson)

Bartlett & Dow Co., Lowell (L.

Bartlett & Dow Co., Lowell, Mass. (F.

Carrot (Danvers Half Long)

Geo. IMethe Co., Inc., Springfield (L.

Ross Bros. Co., Worcester, Mass. (F.

Carrot (Danvers Half Long Stunrip Rooted)

J. Russell Hardware Co., Holyoke (L.

Chas. C. Hart Seed Co., Wethersfield, Conn. (F.

Carrot (Oxheart)

F. W. Woolworth, Greenfield (L.

Northrup, King & Co., Minneapolis, Minn. (F.

Carrot (Improved Long Orange)

Osborne Hardware Co., Holyoke (L.

Thos. W. Emerson Co., Bo,ston, Mass. (F.

Carrot (Chantenay)

Ross Bros. Co., Worcester (L.

Ross Bros. Co., Worcester, Mass. (F.

Carrot (Danvers Half Long)

Thos. J. Grey Co., Boston (L.

Thos. J. Grey Co., Boston, Mass. (F.

Carrot (Hutchinson Connecticut Grown)
Thos. J. Grey Co., Boston (L.

Thos. J. Grey Co., Boston, Mass. (F.

Celery (Golden Self Blanching)

Geo. Methe Co., Inc., Springfield (L.

Ross Bros. Co., Worcester, Mass. (F.

Celery (Boston Market)

Thos. W. Emerson Co., Boston (L.

Thos. W. Emerson Co., Boston, Mass. (F.

14

14

14

68

71 7- '29

52

80

86

61

81

64

83

64

76

62

75

48

63

68

61

98

57



SEED INSPECTION 43

1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

Lab.

No.

Kind of Seed, Brand, Name and Address of Dealer,

Name and Address of Wholesaler

Duration

of Test

(Days)

Germi-

nation

%

Date

of

Test

424-372

423-371

384-333

383-332

382-331

336-289

335-288

296-252

295-251

294-250

113-85

112-84

485-430

460-405

426-374

350-302

298-254

VEGETABLES—Continued
Celery (Golden Self Blanching)

Boston

Boston, Mass.

Boston

Boston, Mass.

Boston

Boston, Mass.

Boston'

, Boston, Mass.

Thos. W. Emerson Co.,

Thos. W. Emerson Co.,

Celery (Giant Pascal)

Thos. W. Emerson Co.,

Thos. W. Emerson Co.,

Celery (Easy Blanching)

R. & J. Farquhar Co.,

R. & J. Farquhar Co.,

Celery (Giant Pascal)

R. & .J. Farquhar Co.,

R. & J. Farquhar Co.

Celery (Paris Golden Blanching)

R. & J. Farquhar Co., Boston

R. & J. Farquhar Co., Boston, Mass.

Celery (Easy Blanching)

J. J. H. Gregory & Son, Inc., Marblehead

.1. J. H. Gregory & Son, Inc., Marblehead, Mass.

Celery (Giant Pascal)

J. J. H. Gregory it Son, Inc., Marblehead

J. J. H. Gregory & Son, Inc., Marblehead, Mass.

Celery (Easy Blanching) '

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Celery (Paris Golden)
Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Celery (Giant Pascal Spr.cial)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Celery (Golden Plume)
Thos. J. Grey Co., Boston

Thos. J. Grey Co., Boston, Mass.

Celery (Easy Blanching)

Thos. J. Grey Co., Boston

Thos. J. Grey Co., Boston, Mass.

Celery (Giant Pascal)

Thos. J. Grey Co., Boston

Thos. J. Grey Co., Boston, Mass.

Cucumber (Green Prolific or Everbearing)

H. P. Chamberlain Hardware Co., Orange
Budd D. Hawkins, Reading, Vt.

Cucumber (Improved White Spine)

Frank R. Boyd P^st., Southampton
Chas. C. Hart Seed Co., Wethersfield, Conn.

Cucumber (Boston Pickling)

The Mutual Plumbing Co., Amherst
Chas. C. Hart Seed Co., Wethersfield, Conn.

Cucumber (White Spine)

Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

Cucumber (Improved Long Green)
L. E. Whittaker, East Longmeadow
Leonard Seed Co., Chicago, 111.

Cucumber (Davis Perfect)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

(L

(F

(L

(F,

(L.

(F.

(L.

(F.

(L.

(F.

(L

(F

(L

(F,

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.:

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

21

21

21

21

21

21

21

75

79

31

70

9-'28

7-'29

9-'28

7-'29

7-'29

7-'29

7-'29

7-29

82
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1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

Lab.

No.

297-2.53

180-147

178-14.-

479-424

461-406

429-377

428-376

427-375

387-336

386-331

385-334

328-281

327-280

326-279

301-257

300-256

299-25.5

269-230

Kind of Seed, Brand, Name and Address of Dealer,

Name and Address of Wholesaler

Duration

I

of Test

(Days)

VEGETABLES—Continued
Cucumber (White Spine)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Cucumber (Green Cluster)

Osborne Hardware Co., Holyoke

Thos. W. Emerson Co., Boston, Mass.

Cucumber (Improved White Spine)

J. Russell Hardware Co., Holyoke

Chas. C. Hart Seed Co., Wethersfield, Conn.

Cucumber (Improved Long Green)

F. W. Woolworth, Greenfield

Northrup, King & Co., Minneapolis, Minn.

Lettuce (Prize Head)

J. W. Ferry, Lee

Chas. C. Hart Seed Co., Wethersfield, Conn.

Lettuce (Big Boston Lot 61d)

The Mutual Plumbing Co., Amherst

Ross Bros Co., Worcester, Mass.

Lettuce (Big Boston)

Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

Lettuce (Black Seeded Tennis Ball)

Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Ma.ss.

Lettuce (May King)

Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

Lettuce (May King)
Boston

Boston, Mass.

Boston

Boston, Mass.

R. & J. Farquhar Co.

R. & J. Farquhar Co.

Lettuce (Big Boston)

R. & J. Farquhar Co.,

R. & J. Farquhar Co.,

Lettuce (Black Seeded Tennis Ball)

R. & J. Farquhar Co., Boston

R. & J. Farquhar Co., Boston, Mass.

Lettuce (May King)

J. J. H. Gregory & Son, Inc., Marblehead

J. J. H. Gregory & Son, Inc., Marblehead, Mass.

Lettuce (New York)

J. J. H. Gregory & Son, Inc., Marblehead

J. J. H. Gregory & Son, Inc., Marblehead, Mass.

Lettuce (Black Seeded Tennis Ball)

J. J. H. Gregory & Son, Inc., Marblehead

J. J. H. Gregory & Son, Inc , Marblehead, Mass.

Lettuce (Black Seeded Tennis Ball)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Lettuce (Big Boston)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Lettuce (May King)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Lettuce (Black Seeded Tennis Ball)

Bartlett & Dow Co., Lowell

Bartlett & Dow Co., Lowell, Mass.

(L,

(F.

(L.

(F.

(L

(F,

(L,

(F

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

i

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

Germi-

nation

%

96

95

64

86

82

97

61

97

97

61

91

Date
of

Test

l-'29

6-'29

6-'29

6-'29

6-'29

7-'29

6-'29

90



SKED INSPECTION 4o

1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS -Continued

Lab.

No.

268-229

484-429

47.'>-420

480-425

478-423

Kind of Seed, Brand, Name and Address of Dealer,

Name and Addrc.-i? of Wholesaler

i
i

!

Duration Gernii- i Date
of Test

I

nation • of

(Days)
I

%
1

Test

430-378

388-337

304-260

184-1.51

182-149

348-300

23.5-198

229-193

218-183

201-167

VEGETABLES— Con ti n ned

Lettuce (May King)

Hartlett & Dow Co., Lowell

Bartlett & Dow Co., Lowell, Mass.

Muskmelon (Famous Rocky Ford)

H P. Chamberlain Hardware Co., Oranse

Budd D. Hawkins, Reading, Vt.

Parsley (Double Curled)

Frank R. Boyd, Est., Southampton

Lake Shore Seed Co., Dunkirk, NY
Parsnip (Hollow Crown)

.J. W. Ferry, Lee

Chas. C. Hart Seed Co., Wether^field. Conn.

Parsnip (Improved Hollow Crown)
.1. W. Ferry, Lee

Budd D. Hawkins, Reading, Vt.

Parsnip (Hollow Crown)
Grange Grocery Store, Amherst .

Chas. C. Hart Seed Co., Wethersfield, Conn.

Parsnip (Hollow Crown Lot 23)

Mutual Plumbing Co., Amherst

Ross Bros. Co., Worcester, Mass.

Parsnip (Hollow Crown)
Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

Parsnip (Hollow Crown)
R. & .1. Farquhar Co., Boston

R. & .J. Farquhar Co., Boston, Mass.

Parsnip (Hollow Crown)
Perry Seed Co., Boston.

Perry Seed Co., Boston, Mass.

Parsnip (Hollow Crown)
Osborne Hardware Co., Holyoke

Thos. W. Emerson Co., Boston, Mass.

Parsnip (Long Smooth)
Osborne Hardware Co., Holyoke

Thos. W. Emerson Co., Boston, Mass.

Parsnip (Hollow Crown)
J. Russell Hardware Co., Holyoke
Chas. C. Hart Seed Co., Wethe sfield. Conn.

Parsnip (Hollow Crown)
Ross Bros. Co., Worcester

Ross Bros Co., Worcester, Mass
Peas (Nott's Excelsior)

L. E. Whittaker, East Longmeadow
Leonard Seed Co., Chicago, 111.

Peas (Gradus)

C. F. Glennon, Dalton

S. D. Woodruff & ."^ons, I'raiiac, Conn.

Peas (American Wonder •

Ford & Parker, Dali.in

Page Seed Co., Greene. \. V

Peas (Sutton's Excelsior)

Berksnire Coal & Grain Co., Pittstield

Whitney-Eckstein Seed Co., Buffalo, N. Y.

Peas (North Excelsior)

Chicopee Hardware & Paint Co., Chioopee .

S. D. Woodruff & Son?, Orange, Conn.

(L.!

(F.i

(L.'

(F.j

i

(L.'

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

I

(L.!

(F.;

(L.!

(F.i

(L.j

(F-l

93
I

6- '29

76 7-'29

2.5 7-'29

2.5 1
7-'29

(L.



46 CONTROL SERIES No. 49

1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

Lab.

No.

Fvind of Seed, Brand, Name and Address of Dealer,

XMiiif and Address of Wholesaler

VEGETABLES—Continued
463-408 Radish (Early Round Scarlet White Tipped

Tbe Mutual Plumbing Co., Amnerst

Ross Bros. Co., Worcester, Mass.

167-134 Radish (Early Scarlet)

Osborne Hardware Company, Holyoke.

Jerome B. Rice Seed Co., Cambridge. N. Y
481-426 Spinach (Improved Thick Leaved)

S. S. Kresge, Springfield

American Seed Co., Detroit, Mich.

433-381 Spinach (Princess Juliana)

Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

433-380 Spinach Round Thick Leaf)

Thos. W. Emerson Co., Boston

Thos. W, Emerson Co., Boston, Mass.

431-379 Spinach (King of Denmark)
Thos. W. Emerson Co., Boston .

Thos. W. Emerson Co., Boston, Mass.

31' 1-340 Spinach (Princess Juliana)

R. & J. Farquhar Co., Boston

R. & J. Farquhar Co., Boston, Mass.

390-339 Spinach (King of Denmark)
R. & J. Farquhar Co., Boston . . .

R. & J. Farquhar Co., Boston, Mass.

389-338 Spinach (Savoy Leaf)

R. & J. Farquhar Co., Boston

R. & J. Farqunar Co., Boston, Mass.

306-262 Spinach (Princess Juliana)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

30.5-261 Spinach (Bloomsdale Savoy)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

Spinach (Round Thick Leaf)

Perry Seed Co., Boston

Perry Seed Co., Boston, Mass.

302-258 Spinach (King of Denmark)
Perry Seed Co., Boston

Perry Seed Co., Boston,- Mass.

283-239 Spinach (Princess Juliana)

Hanscom Hardware Company, Haverhill . . .

I Jerome B. Rice Seed Co., Cambridge, N. Y
282-238 Spinach (King of Denmark)

Hanscom Hardware Company, Haverlull

Jerome B. Rice Seed Co., Cambridge, N. Y.

271-232 Spinach (Round Thick Leaf)

Bartlett & Dow Co., Lowell

Bartlett & Dow Co., Lowell, Mass.

270-231 Spinach (King of Denmark)
Bartlett & Dow Co., Lowell

Bartlett & Dow Co., Lowell, Mass.

Spinach
Thos. J. Grey Co., Boston

Thos. J. Grey Co., Boston, Mass.

Spinach (Round Thick Leaf)

Thos. J. Grey Co., Boston

Thos. J. Grey Co., Boston, Mass.

Lot6I«)

- (L.

(F.

(L.

(F.

- (L.j

(F.

(L.l

(F.I

Duration Germi-

of Test nation

(Days) %

(Li

(F.I

(L.

(F.

(L.

(F.I

(L.l

(F.!

(L.l

(L.l

(F.|

(L,

(F.

(L.l

(F.j

(L.

(F.

(L.

(F.

10

90

66

90

70

89

9.5

90

10 ' 84

10
I

83

93

81

80

10 I 82

83

10 !

(L-
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1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

Lab.

No.

Kind of Seed, Brand, Name and Address of Dealer,

Name and .Address of Wholesaler

Duration

of Test

(Days)

VEGETABLES—Continued

;J31-284
i

Squash (Blue Hubbard)
' J. J. H. Gregory & Son, Inc., Marblehead

J. J. H. Gregory & Son, Inc., Marblehead, Mass.

.307-263 Squash (Blue Hubbard)
Perry Seed Co., Boston

Perry Seed Co., Boston, Maes.

4.59-404 Sweet corn (Golderi Bantam)
W. H. Danahar Est., Williamstown

Jerome B. Rioe Seed Co., Cambridge, N. Y.

4,").')-400 Sweet corn (Golden Bantam)

B. J. Haggirty, Adams
Page Seed Co., Greene, N. Y.

4.54-399 Sweet corn (Golden Bantam)
P. J. Vrabel, Adams
Chas. C. Hart Seed Co., Wethersfield, Conn.

43.5-383 Sweet corn (Whipple's Yellow)

Thos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

434-382 Sweet corn (Golden Bantam)
Tnos. W. Emerson Co., Boston

Thos. W. Emerson Co., Boston, Mass.

:J93-342 Sweet corn (Golden Giant)

R. & J. Farquhar Co., Boston

R. & J. Farquliar Co., Boston, Mass.

392-341 Sweet corn (Golden Bantam)
R. &. J. Farquhar Co., Boston

R. &. J. Farquhar Co., Boston, Mass.

372-321 Sweet corn (Golden Bantam)
A. W. Thayer, Southampton

Chas. C. Hart Seed Co., Wethersfield, Conn
371-320 Sweet corn (Evergreen)

Balch Bros., Southwiok

Thos. W. Emerson Co., Boston Mass.

346-298 Sweet corn (Golden Bantam)
L. E. Whittaker, East Longmeadow
Leonard Seed Co., Chicago, 111.

344-296 Sweet corn (Bantam Evergreen)

L. E. Whittaker, East Longmeadow
Leonard Seed Co., Chicago, 111.

343-295 Sweet corn (Whipple's Early Yellow)

L. E. Whittaker, East Longmeadow
Leonard Seed Co., Chicago, 111.

.342-294 Sweet corn (Whipple's Early)

Frank—The Seedman, Springfield

F. H. Woodruff & Sons, Milford, Conn.

341-293 Sweet corn (Bantam Evergreen Scott)

Frank—The Seedman, Springfield

F. H. Woodruff & Sons, Milford, Conn.

Sweet corn (Golden Bantam)
Frank—The Seedman, Springfield

F. H. Woodruff & Sons, Milford, Conn.

322-275 Sweet corn (Whipple's Giant Yellow)

.1. J. H. Gregory & Son, Inc., Marblehead

J. .1. H. Gregory & Son, Inc., Marblehead, Mass.

321-274
!
Sweet corn (Golden Bantam)

1 J. .1. H. Gregory & Son, Inc., Marblehead

!
J. J. H. Gregory & Son, Inc., Marblehead, Mass.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L-i

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.

(L.

(F.i
I

(L.

(F.;

(L.|

(F.

Germi-

nation

%

86

91

79

93

98

94

79

95

93

90

9.5

83

Date

of

Test

6-'29

l-'29

6-'29

ll-'28
7-'29

96
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1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

Lab.

No
Kind of Seed, Brand, Name and Address of Dealer,

Name and Address of Wholesaler

Duration

j
of Test

(Days)

Germi- Date
nation

%
of

Test

VEGETABLES—Continued
309-263 Sweet corn (Whipple's Yellow)

Perry Seed Co., Boston (L.

Perry Seed Co., Boston, Mass. (F.'

308-264 Sweet corn (Golden Bantam)
Perry Seed Co., Boston (L.

Perry Seed Co., Boston, Mass. (F.l

Sweet corn (Golden Bantam) I

Hanscom Hardware Co., Haverhill (L.

Win. B. Evans, Georgetown, Mass. (F !

280-236 Sweet corn (Golden Sunshine) ;

Hanscom Hardware Co., Haverhill . (I..1

Jerome B. Rice Seed Co., Cambridse, .N. V. (F.'

Sweet corn (Whipple's Yellow) !

Bartlett & Dow Co., Lowell . ()..}

Bartlett & Dow Co., Lowell, Mass. a'".[

272-233 Sweet corn (Golden Bantam)
Bartlett & Dow Co., Lowell . (L.j

Bartlett & Dow Co., Lowell, Mass. (F.'

220-185 Sweet corn (Golden Bantam)
j

Berkshire Coal & Grain Co., Pittstield (L.!

F. H. Woodruff & Sons, Milford, Conn. (F.

199-165 Sw^eet corn (Country Gentleman)
Chicopee Hardware & Paint Co., Chicopee (L.i

S. D. Woodruff & Sons, Orange, Conn. (F.

198-164 Sweet corn (Golden Bantam)
Chicopee Hardware & Paint Co., Chicopee (L.

S. D. Woodruff & Sons, Orange, Conn. (F.

170-137
I

Sweet corn (Golden Bantam)
j

J. Russell Hardware Co., Holyoke (L.

I Chas. C. Hart Seed Co., Wethersfield, Conn. (F.

Sweet corn (Whipple's Yellow)

Foster-Farrar Co., Northampton (L.

Comstoek, Ferre & Co., Wethersfield, Conn. (F.

133-105 Sweet corn (Golden Glint)

Ross Bros. Co., Worcester (L.

Ross Bros. Co., Worcester, Mass. (F.

Sweet corn

Joseph Breck «& Sons Corp., Boston (L.

Joseph Breck «& Sons Corp., Boston, Mass. (F.

1 18-90 Sweet corn (Whipple's Yellow;

Thos. J. Grey Co., Boston (L.

Thos. J. Grey Co., Boston, Mass. (F.

117-89 Sweet corn (Golden Bantam)
Thos. J. Grey Co., Boston (L.

[

Thos. J. Grey Co., Boston, .\Lis8. (F.

482-427 Swiss Chard (Sea Kale)

S. S. Kresge, Springfield (L.

American Seed Co., Detroit, Mich. (F.

473-418
I Swiss Chard (Sea Kale Beet)

Frank R. Boyd, Est., Southampton (L.

Lake Shore Seed Co., Dunkirk, N. Y. (F.

465-410 Swiss Chard (Dark Green)

;
Grange Grocery vStore, Amherst (L.

Chas. C. Hart Seed Co.. Wethersfield, Conn. (F.

376-325 Swiss Chard (Dark Green)

J. W. Ferry, Lee (L.

Chas. C. Hart Seed Co., Wetberafield, Conn. (F.

10

10

m
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1929 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS-^Concluded

Lab.

No.
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OCCURRENCE OF WEED SEEDS IN 323 OFFICIAL SAMPLES OF COM-
MERCIAL SEED ANALYZED DURING THE PERIOD FROM NOVEM-
BER 1, 1927, TO OCTOBER 1, 1929



SEED INSPECTION 51

SUMMARY OF SAMPLES ANALYZED AND TESTED

From October 1, 1928, to October 1, 1929

Total

Purity analysis onh- ...
Germination test only ....
Roth purity and germination required

Total number private and official sam-
ples examined 386 485 871

Class of Seeds
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tive of the bulk lot of seed from which they are taken. (See directions for

sampling, page 2, RULES FOR SEED TESTING, United States Department of

Agriculture, Circular 406.)

(3) Only samples which are of sufficient size for taking a re|)resentative test-

sample wiU be analyzed or tested.

The minimum weight of seed forwarded for purity analysis and germination

test should be:

(a) Two ounces of grass seed of any kind or of white or alsike clover.

(b) Five ounces of red clover, crimson clover, alfalfa, millet, flax, or seecJ of

like size.

(c) One pound or more of cereals, or seed of hke size.

The minimum weight forwarded for germination test alone should be:

(a) One-half ounce of grass seed of any kind or of white or alsike clover, or

vegetable seeds.

(b) One ounce of red clover, crimson clover, alfalfa, millet , flax, or seed of likr

size.

(c) Eight ounces or more of cereals or seed of like size.

(d) Two hundred seeds or more of any flower seeds.

(4) Each sample should bear an identification mark, the name of the kind of

seed, and the name and address of the vendor. Also the sample should be ac-

companied by a letter stating exactly what is desired,—whether a purity analysis,

a germination test, or both.

(5) Tests and analyses made under the provision of the Massachusetts seed law

are conducted under the supervision of the Director of the Massachusetts Experi-

ment Station. The name of the Experiment Station, the Seed Laboratory,

or of any individual associated therewith, must not be used for' advertising

purposes in connection with the report issued upon any sample. The informa-

tion given on the report may be copied onto a tag or label for purpose of declara-

tion of sale, but the party doing this is thereby guaranteeing that the quaHty

of the seed to which this label is attached is equal to that indicated bj' the label.

(6) Samples sent by mail or express nmst be fully i^reijaid, and should be

carefully put up and securely wrapped to insure their arrival without damage.

Each sample should be plainly addressed to the State Seed Testing Laboratory,

Amherst, Massachusetts.

(7) The fees to be charged for seed tests made at this laboratory are as follows:

Germination test except for grasses other than timothy, but including doA'^ers

and alfalfa, thirty cents each.

Germination tests of grasses except timothy, fifty amts each.

Purity analyses of cereals, fifty cents each.

Purity analyses of timothy, and all other kinds of crop seeds, except grasses,

seventy-five cents each.

Purity analyses of grasses and of all mixtures of not, more than two kinds of

agricultural seeds, one dollar each.

Purity analyses of special mixtures, including lawn grasses and pasture mix-

tures, a charge sufficient to cover the actual cost of working the sample, the

amount of such fee depending entirely upon the character of the sample sub-

mitted for test, minimum charge one dollar and twenty-five cents.

In no case will final report be rendered until all fees are paid.
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(8) The methods and rules of testing in this laboratory will be in practically-

all cases those rules recommended and followed by the Association of Official

Seed Analysts of North America. In order to prevent wide variations due to

use of different methods of testing, it is advised that seedsmen and others doing

their own testing employ the rules and methods followed by the State Seed

Testing Laboratory. A copy of Ruhs for Seed Testing, Circular No. 406, may
be obtained upon request from the United States Department of Agriculture.

REPORT OF FIELD TESTS OF CLOVER AND ALFALFA SEEDS OFFI-
CIALLY COLLECTED IN 1928

Acting in co-operation with the Department of Agronomy of the Massachusetts

Agricultural College, field tests have been made upon a number of samples of

clover and alfalfa in order to determine if they were of true name and variety.

Dr. M. H. Cubbon makes the following report:

These seeds were planted in rod rows June 4, 1928, and the plants made very

good growth during the season. All plants came through the winter of 1928-29 in

good condition. Prior to the first cutting in 1929, examination of the various

groups of plants indicated them to be of the following types:

Lab. No.
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ONION SEED PROJECT CONDUCTED BY THE MASSACHUSETTS SEED TESTING
LABORATORY IN CONNECTION WITH THE DEPARTMENT OF VEGETABLE GAR-

DENING, M. A. C, 1929

Test
No.

61
62
6.3

102

110
111
112
113
114

Name and Address of Wholesaler;
Variety of Onion

D. V. Burrell, Rocky Ford, Colo.
Yellow Globe Danvers
Southport Yellow Globe
Burrell's Mt. Danvers
Ohio Yellow Globe

Comstock, Ferre Co., Wethersfield, Conn.
Southjtort Yellow Globe 117
Early Medium Yellow 117
Ohio Yellow Globe 116
Early Medium Yellow 118
Yellow Globe Danvers 247
Sweet Spanish 268
Ohio Yellow Globe 426
Southport Yellow Globe 427
Early Medium Yellow 688
Southport White Globe 811

Farmer Seed and Nursery Co., Faribault, Minn.
Mt. Danvers

D. M. Ferry & Co., Detroit, Mich.
Yellow Globe Danvers
Yellow Danvers
Michigan Yellow Globe

Alexander Forbes & Co., Newark, N. J.

Selected Yellow Globe Danvers
Southport Yellow Globe
INIichigan or Ohio Yellow Globe
Ebenezer

J. J. H. Gregory & Son, Inc., Marblehead, Mass.
Gregory's Imp. Yellow Globe 988
Early Round Yellow Danvers
Southport Yellow Globe
Cracker

Thos. Griswold & Co., South Wethersfield, Conn
Southport Yellow Globe
Yellow Danvers
Perfect Yellow Globe Danvers
Yellow Globe Danvers

Joseph Harris Co., Coldwater, N. Y.
Southport Yellow Globe No. 488
Ebenezer .508

Yellow Globe Danvers 487
Round Yellow Danvers 491
Yellow Globe 486 ... ;

Mt. Danvers

Chas. C. Hart Seed Co., Wethersfield, Conn.
Wethersfield Larpe Red
Yellow Globe Danvers •

Yellow Prizetaker
.Japanese or Ebenezer
Southport Yellow Globe

Holmes-Lethermore Seed Co., Canton, Ohio
Southport Yellow Globe
Prizetaker
Mountain Danvers
Yellow Globe Danvers
Ohio Yellow Globe

S. M. Isbell Co., Jackson. Mich.
Yellow Flat Danvers
Isbell's Prizetaker
Yellow Globe Danvers
Southport Yellow Globe
Riverside Sweet Spanish
Ohio Yellow Globe
Mountain Danvers
TsbeD's Yellow Globe
Ebenezer or Japanese

Number of

Seeds per
Ounce

7,82,5

7,910
7,966
7,910

7,881
6,889
8,33.5

6,747
7,470
9,412
7,684
8,250
6,365
8,222

7,201

7,126
8,165
7,711

9,696
8,264
7,683
8,094

8,319
7,809
8,199
7,512

8,063
7,986
8,674
8,194

8,027
7,689
8,108
8,760
8,278
7,655

7,328
7.328
7,314
7,229
7,640

7,768
8,562
8,037
7,2.=^S

8,406

,074
,683
,757
,.542

,078
,725
,755
,537
,910

Laboratory
Germination
Per cent
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ONION SEED PROJECT CONDUCTED BY THE MASSACHUSETTS SEED TESTING
LABORATORY IN CONNECTION WITH THE DEPARTMENT OF VEGETABLE GAR-

DENING, M. A. C, 1929—Concluded

Name and Address of Wholesaler;
Variety of Onion

Number of

Seeds per
Ounce

Laboratory
Germination
Per cent

Johnson's Seed Store, Cleveland, Ohio
Selected Ohio Yellow Globe

The Livingston Seed Co., Columbus, Ohio
Ohio Yellow Globe 777

C. C. Morse & Co., San Francisco, Calif.
Squires Str. Yellow Globe Danvers
Ohio Yellow Globe
Southport Yellow Globe

L. L. Olds Seed Co., Madison, Wis.
Olds Y'ellow Globe Danvers 1.31

Olds Select Ohio Y'ellow Globe V32

The Frank S. Piatt Co., New Haven, Conn.
Southport Yellow Globe Onion
Danvers Yellow Globe

Walter S. Schell, Inc., Harrisburg, Pa.
Schell's New American Beauty

Francis C. Stokes & Co., Philadelphia, Pa.
Mt. Danvers

G. E. Stout, East Lansing, Mich.
Danvers

Vaughan's Seed Store, New York City
Vaughan's Special Yellow Globe 755D. . . .

Ohio Yellow Globe 7620
Southport Red Globe Eastern Grown 78()K
Southport Large Yellow Globe
Ohio Yellow Globe 7960
Vaughan's Special Yellow Globe 755D ....

James Vicks Sons, Inc., Rochester, N. Y.
Mt. Danvers
Danvers Yellow Globe

The Western Seed Co., Denver, Colo.
Ohio Yellow Globe A2o
Mt. Danvers A245
Southport Yellow Globe S36
David Crocket A28
Y'ellow Globe Danvers S3S

Oscar H. Will & Co., Bismark, No. Dak.
Will's Dakota Globe
Yellow Globe Danvers

F. H. Woodruff & Sons, Milford, Conn.
Japanese
Yellow Strassburg
Extra Early Yellow
Ohio Yellow Globe '

Southport Yellow Globe Selected
Yellow Globe Danvers
Colorado Mt. Danvers

S. D. Woodruff & Sons, Orange, Conn.
Yellow Globe Danvers
Southport Red Globe
Southport White Globe
Southport Yellow Globe

8,136

8,192
7,481
8,091

7,541
8,317

9,469
7,215

7,910

7,7.54

8,080

98
96
93

70

77
84

89

87

86

8,2.50
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Inspection of Commercial

Feedstuffs

By PHILIP H. SMITH

This is the thirty-fifth report of the work of feeding stuffs inspection
and presents the results of the chemical and microscopic analyses on
1,670 samples of feeding stuffs intended for live stock and poultry con-
sumption, collected during the year ending September I, 1929.
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INSPECTION OF COMMERCIAL FEEDSTUFFS
By Philip H. Smith^

In the enforcement of the Feeding Stuffs Act the inspector thoroughly covers

the State at least twice each year, not only to seciu-e a comprehensive collection

of feeding stuffs intended for subsequent analysis, but also to make sure that goods

in dealers' warehouses are properly tagged and guaranteed. During the past

year the inspector's activities comprised the collection of 1,670 samples of feeding

stuffs. In order to make this collection, 216 dealers located in 117 towns were

visited at least once.

The following table shows the kind and number of samples and brands collected:
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Feeds Not Conforming to Guarantees.

(Shortages of less than one per cent in protein or fat or an excess of less than

one per cent fiber are not listed.)

1
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Feeds Not Conforming to Guarantees—Continued.

T3

o
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Feeds Not Conforming to Guarantees—Continued.

13
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Feeds Not Conforming to Guarantees—Continued.

Manufacturer and Brand

OPL,

Pecos Valley Alfalfa Mill Co.
f
Alfalfa Leaf .Meal ,

I
Alfalfa Leaf Meal .

[ Alfalfa Leaf Meal .

Postum Co., Inc.
Burt's Dairy Feed 24% .

Burt's Dairy Feed 24% .

,
Burt's Dairy Feed 24% .

[ Burt's Dairy Feed 24% .

Pratt Food Co.
Pratt's Victory Laying Masti with Buttermilk

Quaker Oats Co.
( Bell Cow Bran
1 Bell Cow Bran
White Hominy Feed
Quaker Boss 24% Dairy Ration
Quaker 16% Protein Dairy Feed
Quaker Ful-0-Pep Egg Mash

E. Rauh & Sons Animal Feed Co.
Rauh's Meato ....

John Reardon & Sons Co.
Reardon's Meat Scraps 60%
Reardon's Meat Scraps 55%

Reuben W. Ropes
[
Ropes Poultry Hash

I Ropes Poultry Hash
Ropes Poultry Hash
Ropes Growing Feed
Ropes Growing Feed

Russell & Macaulay
( Chickfalfa .

I Chickfalfa .

St. Albans Grain Co.
Wirthmore Wheat Feed
Hygrade 24% Dairy Feed Sweetened
Wirthmore Dairy Feed with Beet Pulp Sweet

ened ......
W^irthmore Laying Mash with Buttermilk
(Wirthmore Poultry Greens
Wirthmore Poultry Greens
Wirthmore Poultry Greens
Wirthmore Poultry Greens

I

Wirthmore Poultry Greens
[ Wirthmore Poultry Greens
Wirthmore Buttermilk Baby Chick Food

A. W. Scott Co.
f Atlas Poultry Greens
\ Atlas Poultry Greens

Sheffield Elevator Co.
Alpine Bran .....

Sherwin-Williams Co., of Canada, Ltd,
/ Old Process Oil Meal
\ Old Process Oil Meal

Standard Milling Co. of Canada, Ltd.
Wheat Bran .....

Stratton & Co.
( Stratton & Co.'s Mixed Feed .

1 Stratton & Co.'s Mixed Feed .

1.5

2.3
1.7

2.1

1.8

1.8

1.9

2.1

1.3

1.6

5.0
3.7

3.4
1.0

1.3

1.1

1.3

1.1

1.7

2.2
2.8
4.2
5.2
2.0
1.8

1.7

1.0

1.0

1.7

1.1
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Feeds Not Conforming to Guarantees—Concluded.

73
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Results of Inspection

Of the 1,670 samples of feed collected, 53 per cent were straight by-products

and 47 per cent mixtiires containing two or more ingredients. It might be sup-

posed that mixtures of feeding stuffs made under careful supervision would con-

form more closely to guarantee than the by-product feeds resulting from a single

mining process where the primary interest is to secure a satisfactory product for

human consumption. The following table indicates that blended feeds- as a

whole are Uttle better than the ingredients which go into them in maintaining

consistent uniformity for protein, fat and fiber content, and that there is a lack

of care in properly blending the components of a mixed feed so as to maintain

a uniform product at all times.
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developed the fact that this was due very largely to dimatic conditions which

affected the wheat crop. As the Canadian wheat offals are free from screenings

and of general good quality, no attempt was made to have the goods re-guaran-

teed. The condition was temporary and will no doubt correct itself.

The standards for Alfalfa Products, adopted by the Association of Feed Control

Officials, are:

—

Alfalfa Meal is the product obtained from the grinding of the entire alfalfa

hay, without the addition of any alfalfa stems, alfalfa straw or foreign material,

or the abstraction of leaves. It must be reasonably free from other crop plants

and weeds, and must not contain more than 33 per cent of crude fiber.

Alfalfa Leaf Meal is the ground product consisting chiefly of leafy materials

separated from alfalfa hay. It must be reasonably free from other crop plants

and weeds and must not contain more than 18 per cent of crude fiber.

Alfalfa Stem Meal is the ground product remaining after the separation of

the leafy material from alfalfa hay or meal. It must be reasonably free from

other crop plants and weeds.

The relation of guarantee to actual analysis for the alfalfa products was far

from satisfactory. Of the thirty-six samples reported, sixteen showed either a

deficiency in protein or an excess of fiber, or both. Six samples of Wirthmore

Poultry Greens collected were all deficient. In justice to the jobbers it may be

said that the goods were bought in good faith and when attention was called to

the quahty of the product new guarantees were attached and the brand discon-

tinued.

The Federal Department of Agriculture, acting under the authority of the

Food and Drugs Act, have drawn numerous samples of so-called alfalfa leaf

meal and have also made many prosecutions which should have the effect of plac-

ing its sale on a better basis. It is quite evident that milHng processes are faulty

or that the demand for alfalfa leaf meal exceeds the supply.

The table of deficiencies is worthy of careful study both by the purchaser and

by the manufacturers and jobbers whose names appear therein. While a defi-

ciency of one per cent in protein, one per cent in fat, or an overrun of one per

cent in fiber is not necessarily serious and should not in every case be made the

basis for prosecution, it is believed that especially for feeds containing several

ingredients it is possible without undue hardship to make products which will

not vary from the limits set.

Microscopic Examination

Five hundred and eighty-three samples of feeding stuffs were submitted to

microscopic analysis, of which only nine showed a variation from guaranteed

components. In most instances these variations could be attributed to acci-

dental rather than intentional adulteration. The feeds in which the listed

ingredients do not correspond to microscopic analysis follow:

King Dairy Feed with Beet Pulp Cutler Co. A small amount of brewers grains

found; not declared.

White Stock Feed J. B. Garland & Son Salt and calcium carbonate de-

clared; not detected.

Greene's Grofast Chick Mash and Greene Chick Feed Co. Cocoa shells found; not declared.

Greene's Laymor Mash These feeds are no longer manu-

factured.

M. G. C. Laying Mash Marshall Grain Co., Inc. Kaffir corn meal found; not de-

clared.

R-Own Dairy Ration (2 samples) Rockdale Mills Brewers grains found; not de-

clared.



28 CONTROL SERIES No. 50

Shea's Mash Feed

Advance Stock Feed

John Shea

Vitality Mills, Inc.

Charcoal found; not declared.

Trace of gluten feed or gluten meal

found; not declared.

The feeds listed below contained an appreciable content of unground weed

seeds. Germination tests were not made in order to determine if their power of

growth had been destroyed.

Milker Ready Ration

Producer 20% Ready Ration

Climax Laying Mash (2 samples)

Perfect Dry Mash (2 samples)

Elmore Stock Feed

Otsego Economy Ration

Conestoga 18 Dairy Feed

Lancaster Mixing Feed

Bull Brand Dairy Ration (2 samples)

Hi-Test Dairy Feed (Sweetened)

Jersey Dry Mash
Marmico Dairy Feed with Molasses (2 .samples)

Quaker 16% Protein Dairy Ration

Arcady Farms Milhng Co.

Butman Grain Co.

J. B. Cover & Co.

Elmore Milling Co., Inc.

John W. Eshelman & Sons

Maritime Milling Co., Inc.

Quaker Oats Co.

The microscopic examinations made serve to emphasize the fact that prepared

feeds are as a whole dependable.

Stock Remedies or Conditioners

From time to time there have been sold in Massachusetts certain live-stock

remedies which, in addition to any small merit they may possess, carry as a

further inducement to promote their sale certain features such as insurance

against disease or a guarantee to furnish free veterinary service during the period

when the remedy is being used. So far as noted, no guarantee, expressed or im-

plied, as to just what the use of these materials will accomplish is attached to

the package or container. The statements of guarantee are so intangible and
general in their nature that their meaning is difficult to interpret, and therefore

conviction under the Federal Food and Drugs Act or State Law is practically

impossible. The guarantees do, however, state the name of the material, the

ingredients of which it is composed (but not the percentage of each ingredient),

the net weight of the package, and the name and address of the manufacturer.

Apparently all statements relative to the efficacy of the remedies are made orally

by a ghb salesman or through correspondence.

In September, 1928, notice came to the Experiment Station from a dealer in

Franklin County who had in stock 156 twenty-five pound sacks of a remedy

which he had purchased at the rate of twenty-five cents a pound, giving his note

in payment. This shipment carried an agreement in which each user was guar-

anteed free veterinary service while the feed was in use. The feed purported to

contain sulphur, sulphate of iron, magnesium sulphate, fenugreek seed, charcoal

and sodium chloride (common salt). A partial analysis gave the following

results:

Water .........
Common salt .......
Magnesium sulphate ......
Insoluble matter (charcoal, sulphur, fenugreek seed, etc.)

Sulphate of iron .......

Per cent

2.8

90.0

1.2

6.0

trace
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According to figures taken from a wholesale drug list, the price of these ingre-

dients is approximately:

Per Pound
ouipiiui .....
Sulphate of iron ....
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Average Analyses and Retail Prices of Unmixed By-Products.
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Directory of Manufacturers Who Registered Feeding Stuffs for Sale in

the State in 1929.

Albers Bros. Milling Co., Tacoma, Wa.sh. (Registered for Ernest W. Fry & Son.)
Alfalfa Products Co., Toppenish, Wash.
E. T. Allen Co., P. O. Box 9.)1, Atlanta, Ga.
American Maize-Products Co., 41 East 42nd St., New York, N. Y.
American Milling Co , Peoria, 111.

A. P. Ames Co., 10 Walnut St., Peabody, Mass.
Arcady Farms Milling Co., 223 West Jackson Blvd., Chicago, III.

Archer-Daniels-Midland Co., Minneapolis, Minn.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Atkinson Milling Co., Minneapolis, Minn.
Aunt Jemima iNIills Branch, Quaker Oats Co., St. Joseph, Mo.
E. W. Bailey & Co., Montpelier, Vt.
H. J. Baker & Bro., 271 Madison Ave., New York, N. Y.
Bay State Milling Co., Winona, Minn.
Beach Soap Co., Lawrence, Mass.
Beacon Milling Co., Inc., Cayuga, N. Y.
Ben-Ford Co., South Deerfield, Mass.
Berkshire Coal & Grain Co., Inc., North Adams, Mass.
Big Diamond Mills Co., Minneapolis, Minn.
Black Rock Milling Corp., 3.56 Hertel Ave., Buffalo, N. Y.
Blatchford Calf Meal Co., Waukegan, 111.

Bradlev & Baker, 420 Lexington Ave., New York, N. Y. (Registered for Universal Products
Sales Co.)

F. W. Brode Corp., Memphis, Tenn.
A. H. Brown & Bros., Boston, Mass. (Registered by Mellin's Food Co. of North America.)
C. E. Buell, Inc., 131 State St., Boston, Mass.
Buffalo Flour Mills Corp., 731 Chamber of Commerce, Buffalo, N. Y.
Butchers Rendering Co., Fall River, Mass.
Butman Grain Co., Lynn, Mass.
Caledonia Mills, Inc., St. Johnsbury, Vt.
California Hawaiian Milling Co., 330 Ritch St., San Francisco, Cal.
Canada Linseed Oil Mills, Ltd., Montreal and Toronto, Canada.
A. B. Caple Co., Station A, Toledo, Ohio.
Chapin & Co., 327 South LaSalle St., Chicago, IlL
Clinton Corn Syrup Refining Co., Clinton, Iowa.
CoUis Products Co., Clinton, Iowa.
Commander Milling Co., Minneapolis, Minn.
G. E. Conkey Co., Cleveland, Ohio.
Consolidated Rendering Co., Boston, Mass.
Copeland Flour Mills, Ltd., Midland, Ont., Canada.
Corn Products Refining Co., 17 Battery PL, New York, N. Y.
J. B. Cover & Co., Lowell, Mass.
E. A. Cowee Co., Fitchburg, Mass.
Clarence A. Cowles, Plantsville, Conn.
Chas. M. Cox Co., Boston, Mass. (Registered for Lake-of-the-Woods Milling Co., Ltd., Maple

Leaf Milling Co., Ltd., Sherwin-Williams Co. of Canada, Ltd., and Western Canada Flour
Mills Co., Ltd.)

Crosby Milhng Co., Brattleboro, Vt.
H. A. Grossman Co., Needham, Mass. (Registered by J. Cusning Co.)
Cunningham Grain Co., Maiden, Mass.
J. Gushing Co., Fitchburg, Mass. (Registered also for H. A. Grossman Co., and Wetherbee Grain

Store.)
J. Gushing Co., Lexington, Mass.
Cutler Co., North Wilbraham, Mass. (Registered by St. Albans Grain Co.)
G. C. Davison Milling Corp., Geneva, N. Y.
J. W. Day & Co., 14."> Oxford St., Lynn, Mass.
Decatur Milling Co., Decatur, 111.

Delaware Mills, Inc., Deposit, N. Y.
Denver Alfalfa Milling and Products Co., Lamar, Colo.
Dewey Bros. Co., Blanchester, Ohio.
F. Diehl & Son, Inc., Wellesley, Mass.
P. A. Doherty, 20 Central St., Peabody, Mass.
Dominion Flour Mills, Ltd., 300 St. Ambroise St., Montreal, Que., Canada.
Dominion Linseed Oil Co., Ltd., 31 Mill St., Montreal, Que., Canada.
Jotin C. Dow Co., 121 Beverly St., Boston, Mass.
Duluth-Superior Milling Co., Duluth, Minn.
Duluth Universal Milling Co., Duluth, Minn.
J. Ij. Dunnell & Son, Bernardston, Mass.
Eagle Roller Mill Co., New Ulm, Minn.
East Bridgewater Farmers' Exchange, Inc., East Bridgewater, Mass.
Eastern Grain Co., Bridgewater, Mass.
Eastern States Farmers' Exchange, Box 1482, Springfield, Mass.
S. T. Edwards & Co., Inc.. 110 North Frankhn St., Chicago, 111.

Elmore Milling Co., Inc., Oneonta, N. Y.
Empire Milling Co., Minneapolis, Minn.
John W. Eshelman & Sons, Lancaster, Penn.
Evans Milling Co., Indianapolis, Ind.
Everett, Aughenbaugh & Co., Minneapolis, Minn.
Fairmont Creamery Co., Omaha. Neb.
F. A. Fales & Co., Norwood, Mass.
Farmers Feed Co., .'532 East 76th St., New York, N. Y.
Federal Mill & Elevator Co., Inc., Lookport, N. Y.
Fleischmann Co., Chicago, 111.

Flory Milling Co., Inc., Bangor, Penn.
Flynn-Winslow Co., Washington, N. C.
Fred A. Fountain, 35.5 Tremont St., Taunton, Mass.
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Fraser Milk Products Co., Inc., Fraser, N. Y.
Ernest W. Fry & Son, Prosser, Wash. (Registered by Albers Bros. Milling Co.)
E. & A. M. Fullerton, Inc., Brockton, Mass.
J. B. Garland & Son, Worcester, Mass.
General Mills, Inc., Minneapolis, Minn. (Registered for Washburn Crosby Co.)
Gilmore Grain Co., 19 Walnut St., Peabody, Mass.
W. K. Gilmore & Sons, Inc., Walpole, Mass.
Glen Mills Cereal Co., Newburyport, Mass.
Gorton-Pew Fisheries Co., Ltd., 327 Main St., Gloucester, Mass.
D. H. Grandin Milling Co., Jamestown, N. Y.
Hales & Hunter Co., Chicago, 111.

Frank B. Ham & Co., Ltd., 1506 Royal Bank Bldg., Toronto 2, Ont., Canada.
William Hamilton & Son, Inc.,Honeoye Falls, N. Y.
Hecker-H-O Co., Inc., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 503 Seneca St., Buffalo, N. Y.
Hecker-Jones-.Iewell Milling Co., 40 Corlears St., New York, N. Y.
Hershey Creamery Co., Harrisburg, Penn.
W. D. Higgins Co., Framingham, Ma.ss.

Hinckley Rendering Co., Somerville, Mass.
Hirst &'Begley Linseed Works, 2013 Mendel St., Chicago, III.

D. B. Hodgkins' Sons, Manchester, Mass.
D. B. Hodgkins' Sons, Gloucester, Mass.
Home Soap Co., 103 Webster St., Worcester, Mass.
Horvitz Grain Co., 405 Earl St., New Bedford, Mass.
R. B. Howlett, Amnerst, Mass.
Hubbard Milling Co., Mankato, Minn.
J. C. Hubinger Bros. Co., Keokuk, Iowa.
Humphreys-Godwin Co., Memphis, Tenn.
International Glue Co., East Boston, Mass.
International Milling Co., Minneapolis, Minn.
Jaquith & Co., Woburn, Mass.
Jersee Co., Minneapolis, Minn.
Judith Milling Co., Lewistown, Mont.
Kansas Flour Mills Corp., Kansas City, Mo.
Kellogg Co., Battle Creek, Mich.
Spencer Kellogg & Sons, Inc., Buffalo, N. Y.
Kelloggs & Miller, Inc., Amsterdam, N. Y.
H. H. King Flour Mills Co., Minneapolis, Minn.
King Midas Mill Co., Minneapolis, Minn.
Chas. A. Krause Milling Co., Milwaukee, Wis.
Lake-of-the-Woods Milling Co., Ltd., Montreal, Que., Canada. (Registered by Chas. M. Cox Co.)
Larabee Flour Mills Co., Kansas City, Mo.
Larrowe Milling Co., Box 68, North End Station, Detroit, Mich.
Louisville Milling Co., Inc., Louisville, Ky.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Rendering Co., North Billerica, Mass.
Mansfield Milling Co., P. O. Box 54, Mansfield, Mass.
Maple Leaf Milling Co., Ltd., Toronto, Ont., Canada. (Registered by Chas. M. Cox Co.)
Marble Ridge Grain Co., North Andover, Mass.
Marianna Sales Co., IMemphis, Tenn.
Maritime Milling Co., Inc., Buffalo, N. Y.
A. G. Markham & Co., 20 Stockbridge St., Springfield, Mass.
Geo. E. Marsh Co., 393 Chestnut St., Lynn, Mass.
Marshall Grain Co., Inc., 49 Central St., Salem, Mass.
C J. Martenis Grain Co., L-3 Produce Exchange, New York, N. Y. (Registered also for Spillers

Canadian Milling Co.)
W. T. McLaughlin Co., 16 Railroad St., West Roxbury, Mass.
Meech & Stoddard, Inc., Middletown, Conn.
Mellin's Food Co. of North America, 177 State St., Boston, Mass. (Registered for A. H. Brown

& Bros.)
Memphis Cottonseed Products Co., Memphis, Tenn.
Mennel Milling Co., Toledo, Ohio.
Middleport Flour Mills, Inc., Middleport, N. Y.
Midland Flour Milling Co., Kansas City, Mo.
Miner-Hillard Milling Co., Wilkes-Barre, Penn.
Minneapolis Milling Co., Minneapolis, Minn.
Geo. Q. Moon & Co., Inc., Binghamton, N. Y.
Jas. F. Morse & Co., Boston, Mass.
Moseley & Motley Milling Co., JMill St., foot of Brown St., Rochester, N. Y.
Mt. Vernon Milhng Co., Mt. Vernon, Ind.

Narragansett Milling Co., East Providence, R. I.

National Milling Co., 2221 Front St., Toledo, Ohio.

Nebraska Consohdated Mills Co., 1513 Sherman Ave., Omaha. Neb.
New England By-Prdoucts Corp., Lawrence, Mass.
New England Rendering Co., Rear 39 Market St., Brighton, Mass.
New Richmond Roller Mills, New Richmond, Wis.
Newsome Feed & Grain Co., Pittsburgh, Penn.
Niagara Falls Milling Co., Niagara Falls, N. Y.
Northwestern Consolidated Milhng Co., Minneapolis, Minn.
Willis Norton Co., Topeka, Kans.
Nowak Milhng Corp., Hammond, Ind.

Ogilvie Flour Mills Co., Ltd., Montreal, Que., Canada.
Ontario Mining Co., Inc., Oswego, N. Y. .,,,,, ,,.,.. ^ v

Louis E. Page, 469 Rutherford Ave., Boston, Mass. (Registered for Sunnyside Alfalfa Milling Co.)

Park & Pollard Co., 3.56 Hertel Ave., Buffalo, N. Y.
Patent Cereals Co., Geneva, N. Y.
Pawtucket Rendering Co., Pawtucket, R. I.

Pecos Valley Alfalfa Mill Co., Hagerman, N. M.
Penick & Ford Ltd., Inc., Cedar Rapids, Iowa.

Pillsbury Flour Mills Co., Minneapolis, Minn.
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Postum Co., Inc., Battle Creek, Mich.
W. N. Potter & Sons, Inc., Greenfield, Mass.
Prairie State Milling Co., Chicago, 111.

Pratt Food Co., Haniinond, Ind.

H. C. Puffer Co., Springfield, Mass.
Purina Mills. (Registered by Ralston Purina Co.)
Quaker Oats Co., Chicago, 111.

Ralston Purina Co., St. Louis, Mo. (Registered for Purina Mills.)
John Reardon & Sons Co., Cambridge, Mass.
Red Wing Milling Co., Red Wing, Minn.
George H. Reed, South Acton, Mass.
Robin Hood Mills, Ltd., Moose Jaw and Calgary, Canada.
Rogers & Hubbard Co., Portland, Conn.
Reuben W. Ropes, 5 Hobart St., Danvers, Mass.
N. Roy & Son, Rear 618 Newport Ave., Attleboro, Mass.
Royal Milling Co., Great Falls, Mont.
Russell & Macaulay, Sacramento, Cal.
Russell-Miller Milling Co., Minneapolis, Minn.
Russia Cement Co., Gloucester, Mass.
Ryde & Co., Chicago, 111.

Ryther & Warren, Belchertown, Mass.
St. Albans Grain Co., St. Albans, Vt. (Registered also for Cutler Co., North Wilbraham, Mass.)
St. Lawrence Flour Mills Co., Montreal, Que., Canada.
A. W. Scott Co., San Francisco, Cal.
John Shea, 201 Lowell St., Lawrence, Mass.
Sheffield Elevator Co., Minneapolis, Minn.
Sherwin-Williams Co., 601 Canal Road, Cleveland, Ohio.
Sherwin-Williams Co. of Canada, Ltd., Winnipeg, Man., Canada. (Registered by Chas. M. Cox

Co.)
Shredded Wheat Sales, Inc., Niagara Falls, N. Y.
W. H. Shurtleff Co., 2K> Union Wharf, Portland, Maine.
W. G. Slugg, Milwaukee, Wis.
Allen V. Smith, Inc., Marcellus Falls, N. Y.
Southwestern Milling Co., Inc., Kansas City, Mo.
H. C. Southworth, West Stoughton, Mass.
Spillers Canadian MilUng Co., Ltd., Calgary, Alta., Canada. (Registered by C. J. Martenia

Grain Co. )

Spratt's Patent Ltd., Newark, N. J.

Springfield Rendering Co., Springfield, Mass.
A. E. Staley Manufacturing Co., Decatur, 111.

Standard Milling Co. of Canada, Ltd., 67 Yonge St., Toronto, Ont., Canada.
Star and Crescent Milling Co., Minneapolis, Minn.
D. A. Stickell & Sons, Inc., Hagerstown, Md.
Stratton & Co., Concord, N. H.
Chas. M. Struven & Co., 114-116 South Frederick St., Baltimore, Md.
J. A. Sturges & Co., Easthampton, Mass.
Sunnyside Alfalfa Milling Co., Sunnyside, Wash. (Registered by Louis E. Page.)
Swift & Co., Union Stock Yards, Chicago, lU.

C. H. Symmes, Winchester, Mass.
Syracuse Milling Co., Box 1141, Syracuse, N. Y.
Tioga-Empire Feed Mills, Inc., Waverly, N. Y.
Toledo Grain & MiUing Co., Toledo, Ohio.
Torrence, Vary & Co., 45 Alley St., Lynn, Mass.
Traders Feed & Grain Co., Chamber Commerce, Buffalo, N. Y.
Jacob Trinley & Sons, Linfield, Penn.
Troy Dairy Products Corp., Troy, Penn.
Ubiko Milling Co., Cincinnati, Ohio.
Union Sales Corp., Columbus, Ind. (Registered for Union Starch & Refining Co.)
Union Starch & Refining Co., Columbus, Ind. (Registered by Union Sales Corp.)
United Chemical & Organic Products Co., 4100 South Ashland Ave., Chicago, 111.

Universal Products Sales Co., New York, N. Y. (Registered by Bradley & Baker.)
Upper Hudson Rye Flour Mills, Inc., Troy, N. Y.
Victor Flour Mills, Inc., Pittsford, N. Y.
Vitahtv Mills, Inc., Chicago, 111.

Wabasha Roller Mill Co., Wabasha, Minn.
C. P. Washburn Co., Middleboro, Mass.
Washburn Crosby Co. (Registered by General Mills, Inc.)

Wayland Grain Co., Inc., Wayland, ^Iass.

Wayne County Grangers Feed Corp., Clyde, N. Y.
H. K. Webster Co., I^awrence, Mass.
F. S. Wertz & Son, Reading, Penn.
Western Canada Flour Mills Co., Ltd., Toronto, Canada. (Registered by Chas. M. Cox Co.)
West-Nesbitt, Inc., 30-32 Market St., Oneonta, N. Y.
Wetherbee Grain Store, Gardner, Mass. (Registered by J. Cushing Co.)
Arthur N. Whittemore & Co., Worcester, Mass.
Whittemore Co., 35 Harrison St., Roslindale, Mass.
Wilkinson Grain Co., Ltd., Montreal, Que., Canada.
Estate of M. G. Williams, Taunton, Mass.
Wilmington Packing Co., Eames St., Wilmington, Mass.
Wilson & Co., 4200 South Ashland St., Chicago, lU.

Wisconsin Milling Co., Menomonie, Wis.
Wolverton Flour Mills Co., Ltd., St. Marys, Ont., Canada,
Stanley Wood Grain Co., Taunton, Mass.
Worcester Rendering Co., Auburn, Mass.
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guarantees.
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INSPECTION OF COMMERCIAL FERTILIZERS

FOR THE SEASON OF 1929

By H. D. Haskins, Official Chemist, assisted by H. Robert DeRose, M. W.
Goodwin, and John W. Kuzmeski.

MANUFACTURERS AND BRANDS

Since January 1, 1929, 104 firms or individuals have registered for sale in

Massachusetts 604 brands of mixed fertilizers and fertilizing materials. The
following classification shows the general nature of these products:

Complete fertilizers 365

Ammoniated superphosphates 2

Superphosphates with potash 2

Ground bone, tankage, and dry ground fish 66

Fertilizer simples, including organic nitrogen compounds 147

Pulverized maniu-es 17

Wood ashes 2

Peat products 2

Stone meal 1

Total 604

The sampUng agents were not successful in securing samples of the following

brands:

1 John B. Ziflin«ki, Jr., assisted in the nitrogen laboratory about two months. SampUng
agents: James T. Howard, George H. Kelton, R. G. Tonseth and C. L. Whiting. Clerk:
Cora B. Grover.
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Brands of Fertilizer Registered but Not Sampled.

Manufacturer and Brand. | Grade, (a) Manufacturer and Brand. Grade, (a)

American Cyanamid Co.
Ammo-Phos-Ko No. 3

Anglo-Chilean Nitrate
Sales Corp.

Nitrate of Soda

Apothecaries Hall Co.
Liberty Potato and Vege-

table 2-8-10

Carbonate of Potash

Armour Fertilizer Works
Armour's Big Crop 5-8-5 .

Armour's Big Crop 7-12-7

NPK 9-27-9 .

Ground Tankage

F. A. Bartlett Tree Expert
Co. ^ ,

Bartlett Green Tree Food

Collins Seed Service Co.
Anti-Clover Manure
General Purpose Manure .

Collins Sheep Manure

Consolidated Rendering
Co.

Blood Tankage 12%

Davey Tree Expert Co.
Davey Shredded Cattle

Manure

Eastern States Farmers'
Exchange

E. S. Open Formula 8-16-16,

Potash from Sulphate .

E. S. Basic Slag Phosphate
E. S. Calcium Nitrate

Coding & Edwards, Inc.

Domestic Fertilizer .

Hyper-Humus Co.
Hyper-Humus

International Agricultural
Corp.

I. A. C. Onion & Vegetable

Kelloggs & Miller, Inc.

K & iSI Pure Old Process

Linseed Oil Meal .

Maine Farmers Exchange
M F.E. Produce-More 4-6-

10 . . • •

M.F.E. Produce-More .50%
Muriate of Potash

Mapes Formula & Peruvian
Guano Co.

Pure Ground Bone .

Miller Fertilizer Co.
Miller's Crop Grower 5-8-7

Miller's Top Dresser 8-6-6.

Bone Meal
Nitrate of Soda

10 (12.16)-30-10

15.5 (18.24)-0-0

1.64 (2)-8-10
0-0-60

4.11 (5)-8-5

5.76 (7)-12-7
9 (10.94)-27-9
7.4 (9)-6.87-0

4.94 (6)-7-4

6.58 (8)-5-l

2.47 (3)-10-2
1.65 (2)-l-2

9.87 (12)-0-0

1 (1.22)-1-1

8 (9.73)-16-16
0-14.4-0

15 (18.24)-0-0

4.94 (6)-8-2

.5 (.61) -0-0

2.47 (3)-8-6

5.44 (6.61)-0-0

3.3 (4)-G-10

0-0-50

3.29 (4) -20-0

4.11 (5)-8-7

6.58 (8)-6-6

2.47 (3)-22.88-0
15 (18.24)-0-0

Miller Fertilizer Co.—Con
Sulphate of Ammonia
Miller's Superphosphate
16% .

Old Deerfield Fertilizer Co
Inc.

Carbonate of Potash

Pawtucket Rendering Co.
Animal Brand 3-8-4

Pawtucket 8-6-6

Piedmont-Mt. Airy Guano
Co., Inc.

Harvest Brand 5-8-7

Rogers & Hubbard Co.
Cranberry Grower .

F. S. Royster Guano Co.
Royster's Top Dresser
Royster's Nitrate of Soda.
Royster's 16% Superphos-

phate ....
Standard Wholesale Phos-

phate & Acid Works,
Inc.

High Analysis .

Jumbo Potato Grower
Mammoth Potato Grower
Rainbow Brand
Royal Potato Grower
Truckers Fish Guano
Wonder Brand
5 X 12 X 7
Raw Bone Meal
Sulphate of Ammonia
Animal Tankage
Animal Tankage

William Thomson & Sons,
Ltd.

Thomson's Special Top-
dressing Manure .

Thomson's Vine, Plant &
Vegetable Manure

Uniform Products Co., Inc.
Green Life

Victory Fertilizer Corp.
Victory Humus

Virginia-Carolina Chemi-
cal Corp.

V-C Aroostook Potato
Grower

V-C Tip-Top Top Dresser
Sheep & Goat Manure

Wessel, Duval & Co.
Nitrate of Soda

Wilcox Fertilizer Co.
Nitrate of Soda

Worcester Rendering Co.
Prosperity Brand Complete

Dressing

20.56 (25)-0-0

0-16-0

0-0-65

2.47 (3)-8-4
6.58 (8)-6-6

4.11 (5)-8-7

4.93 (6) -6-4

6.58 (8)-6-6
15 (18.24)-0-0

0-16-0

3.3 (4)-16-4
5.76 (7)-6-5
1.65 (2)-8-10
1.65 (2)-12-2
3.3 (4)-8-7
2.47 (3)-8-3
3.3 (4)-8-8
4.11 (5)-12-7
3.7 (4.5)-22-0
20.56 (25)-0-0
8.22 (10)-4.57-0
5.76 (7)-9.15-0

4 (4.86)-7-2.5

3 (3.65)-7-4

2.07 (2.52)-.2.5-4

.5 (.61)-0-0

4.11 (5)-8-7

5.76 (7)-6-5

1.35 (1.64)-l-2

15.25 (18.54)-0-0

14.8 (18)-0-0

4.92 (6)-6-4

(a) Grade is expressed in terms of nitrogen, ammonia (figures in parentheses) , available phc

phoric acid, and potash.
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COLLECTION OF SAMPLES.

For about ten weeks, beginning April 1, four sampling agents were employed in

drawing representative samples for inspection and analysis. As only a limited

time is available for drawing samples before the fertilizers are used on the soil, and
as a large percentage of the selUng agents are located in country districts not

conveniently accessible except by automobile, the four sampling agents are as-

signed to sections that can be conveniently covered, thus increasing the prospect

of securing representative samples of all the fertilizing materials that are offered

for sale. The counties covered by each sampUng agent this season were as follows

:

James T. Howard, Berkshire, Franklin, Hampshire and Hampden; George H.
Kelton, Worcester; R. G. Tonseth, Norfolk, Bristol, Plymouth and Barnstable;

C. L. Whiting, Essex, Middlesex and Suffolk.

The following statistics are recorded with reference to secimng fertihzer sam-
ples: 21,074 sacks were sampled, representing 6,804 tons of fertilizer; 216 town-

ships were visited; 1,772 samples, representing 546 distinct brands, were drawn
from stock in the possession of 565 agents or owners; 378 other agencies, or former

agencies, were visited where no samples were secured.

COMPARATIVE COST OF FERTILIZER CHEMICALS AND UNMIXED
FERTILIZER PRODUCTS.

AU of the ammoniates showed a fluctuation in wholesale cost during the six

months preceding March 1, 1929. There was a lack of consistency noted in the

average cost of both mineral and organic forms. The average declines or advances

noted in ton costs, as compared with the same period for 1928, are as follows:

ammonium sulfate, decline $1; nitrate of soda, dechne $4.70; nitrate of hme,
advance $2.62; ammonium sulfate-nitrate, advance 75c; dried blood, decline

$3.1.3; tankage, decline $1.90; dry ground fish, advance $10.86; cottonseed meal,

advance $3.90.

Ground bone (2.47% N, 22.88% P2O5) showed a decUne of $4. Superphosphate

16% held steady at $10 per ton f.o.b. Baltimore, in bulk, which was an advance of

$1.29 over the average for 1928.

Potash salts held steady and showed no variation from quotations for the same
period during the previous year.

The following average quotations were comi)iled from data secured from the

Oil, Paint and Drug Reporter.
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Wholesale Quotations on Chemicals and Unmixed Materials.
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FERTILIZER TONNAGE.

Tonnage of Mixed and Unmixed Fertilizers Sold in Massachusetts.



CONTROL SERIES No. 51

(a) Tonnage of Mixed Fertilizers.

Complete Fertilizers.

High-Analysis {I4 per cent or more of Nitrogen, Available Phosphoric Acid

and Potash.)

Grade (a).
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(b) Tonnage of Unmixed Fertilizing Materials.

Material.
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The 3.29 (4)-6-10 and the 4.11 (5)-4-5 grades showed the fifth and sixth largest

tonnage, the same as in the prevoius year. The 5.76 (7)-6-5 grade was advanced

from fourteenth place in 1928 to seventh place this season, and the 3.29 (4)-8-7

grade was advanced from ninth to eighth position. The 5.76 (7)-3-7, another

tobacco grade and a much more economical one to purchase than either the 4.11

(5)-3-5 or the 4.11 (5)-4-5 grade, was demoted from eighth to ninth place with a

reduction of 426 tons.

It is evident that the consumption of the double-strength grades is in an ex-

perimental stage and this is likely to continue until an efTective, medium priced

machine is perfected for their proper distribution to the soil. The following

comparisons in tonnage are noted: the 8.23 (10)-16-14 grade was reduced from

fourteenth place in 1928, with 548 tons, to thirty-first place with only 177 tons;

the 6.58 (8)-16-8 was reduced from 89 tons to almost a negligible quantity this

season; the same may be said of the 6.58 (8)-16-20 grade, although a new grade

8 (9.73)-16-16, has evidently taken its place, 247 tons having been sold. The

total tonnage of grades that may be classed as double-strength or better is 683 for

this season as compared with 1,023 for the previous year.

A further study of the tonnage tables gives the following information:

1. Of the total tonnage sold, about 66.5 per cent was mixed fertilizer and 33.5

per cent unmixed materials. This is about the same proportion that existed in

1928.

2. Of the 41,529 tons of mixed goods sold, 99.8 per cent were complete ferti-

lizers and .2 per cent were ammoniated superphosphates and superphosphates

with potash.

3. Of the 41,452 tons of mixed complete fertilizers, about 83 per cent were high-

analysis and 17 per cent low-analysis (containing less than 14 per cent of available

plant food.) This lacks 10 per cent of being as good a showing for the high-

analysis goods as in 1928. It should be recalled that the adoption of nitrogen in

expressing the fertilizer grade (minimum guarantee) is largely responsible for this

increase in low-analysis tonnage. The ratio of nitrogen to ammonia is .82 to 1.00,

and on those grades where formerly the sum of the ammonia, available phosphoric

acid and potash just equalled 14 per cent, the adoption of the nitrogen reduces the

total of the three plant foods below 14 per cent and throws them into the low-

analysis group.

4. Of the 34,538 tons of high-analysis complete fertilizers, about 82 percent

were furnished by 11 grades and 171 brands, and 89 per cent were furnished by 19

grades and 189 brands.

5. There were 3,634 tons more of low-analysis complete fertilizers sold than

during the previous year. About 45 per cent of the tonnage of low-analysis com-

plete fertihzers was furnished by one grade, 4.11 (5)-3-5, comprising 16 brands;

62 per cent was furnished by two grades, comprising 20 brands; and 77 per cent

was furnished by four grades, comprising 23 brands.

6. Only 75 tons of ammoniated superphosphates and superphosphates with

potash were sold. Only four grades and four brands contributed to this tonnage.

7. The tonnage of the unmixed materials was distributed as follows: nitrogen

products, 37.5 per cent; phosphoric acid products, 27.2 per cent; potash products,

6.6 per cent; tankage, fish, bone, and wood as es, 18.4 per cent; animal manures,

10.3 per cent.
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Distribution of Tonnage as Related to the Present "New England Stand-
ard Nine" Grades.

The following table shows the actual distribution of tonnage in Massachusetts
as related to this revised list:

Revised
"New Engl.\nd Standard Nine" Grades.
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MIXED FERTILIZERS

Deficiency Statistics for Mixed Fertilizers.

Manufacturer.

Number of
Brands.

\moncaii Agricultural Chemical
Co

American Chemical Specialties Co
Inc. ....

American Cyanamid Co.
American Soda Products Co.
Apothecaries Hall Co.
Armour Fertilizer Works
Barrie Laboratories, Inc.

Beach Soap Co.
Berkshire Chemical Co.
Bon Arbor Chemical Co., Inc.

.Joseph Breck & Sons Corp.

.

C. & R. Sales Co.
Lyman Carrier
E. D. Chittenden Co..
Clay & Son
Collins Seed Service Co.
Consohdated Rendering Co.
Davey Tree Expert Co.
.John C. Dow Co.
Eastern States Farmers' Exchangi
Essex Fertilizer Co. .

Excell Laboratories .

H. L. Frost & Co. .

Grasselli Chemical Co.
James J. H. Gregory & Son, Inc.

Thomas Hersom & Co.
International Agricultural Corp.
Henry James & Son, Inc.

Little Tree Farms
Lowell Fertilizer Co. .

Maine Farmers Exchange .

Leon C. Mansfield
Mapes Formula & Peruvian Guano

Co
A. G. Markham & Co.
McCallum Co., Inc. .

Meyer & Mendelsohn, Inc.

Miller Fertilizer Co. .

Mitchell Fertilizer Co.
New England Fertilizer Co.
Old Deerfield Fertilizer Co., Inc.

Olds & Whipple, Inc.

Parmenter & Polsey Fertilizer Co
Pawtucket Rendering Co. .

Piedmont-Mt. Airy Guano Co., Ine

Plant Products Co.
Rogers & Hubbard Co.
Rose Manufacturing Co.
Ross Brothers Co.
F. S. Royster Guano Co.
M. L. Shoemaker & Co., Inc.

Smith Agricultur.al Chemical Co.
Springfield Rendering Co. .

Standard Wholesale Pho.sphate &
Acid Works, Inc.

.

Stimuplant Laboratories, Inc.

Swift & Co. Fertilizer Works
Synthetic Nitrogen Products Corp
Henry J. Taubert Co.

68

1

2
6
13
S
7
2
2
1

20
1

3
5
3
1

7

n
1

1

2
1

c2 a)>.

5t%

ftoa

68

2
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Deficiency Statistics for Mixed Fertilizers. — Concluded.
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Deficiencies between H and ^ per cent, 12.

Deficiencies more than % per cent, 14.

Of the total number of brands analyzed, about 12.9 per cent failed to meet the

nitrogen guarantee, 15 per cent faUed to meet the available phosphoric acid

guarantee, and 12 per cent failed to meet the potash guarantee. This is 26 less

nitrogen, 25 more available phosphoric acid, and 14 less potash shortages than

were recorded in 1928.

Mixing Efficiency Table.
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mercial valuation per ton" gives the sum of the valuation of each plant food

element computed from the analysis by use of the trade values adopted by the

Massachusetts Fertilizer Control for 1929, which appear on a preceding page of

the bulletin.

Under the heading "Approximate commercial shortage per ton" is shown the

commercial valuation of the deficiencies or tests found below the guarantee after

allowance is made for the value of overruns or tests above the guarantee.

Deficiencies are emphasized by boldface type.

Mixtures Showing No Commercial Shortage. This table gives the analy-

sis of those fertihzers substantially complying with the guarantee and includes

also those mixtures that are more or less out of balance, that is, having deficien-

cies in one or more plant food elements, but having overruns which largely

offset the value of the deficiencies. Fortunately, only a very few of these were

found, and as the analyses are given in sufficient detail so that they may be

readily discovered, they are not placed in a group by themselves as formerly,

when the more abbreviated tables were used.

"Number of samples" indicates the number of samples included in the composite

which was analyzed.

Inferior Nitrogen. The presence of inferior forms of organic nitrogen is indi-

cated by footnotes.

Potash Forms. Wherever tests for chlorine showed a sufficient amount present

to unite with all of the potash found, the source of the potash is designated as

muriate. Wherever insufficient chlorine was found to account for all of the

potash it is evident that forms of potash other than muriate were used. In such

cases, the figures under the sub-heading "As muriate" do not imply necessarily

that muriate of potash was actually added to the mixture, but that chlorine was

present, probably from impurities in the fertilizer chemicals, in amounts to

account for the percentage of potash indicated. The balance of the potash found

is fisted under the sub-heading "In forms other than muriate" and may be derived

from sulfate, nitrate, or carbonate, as the case may be.
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CHEMICALS AND RAW PRODUCTS

Summary of Results of the Inspection of Fertilizer Simples and Raw
Products.
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Nitrogen Compounds.

Under this heading will be found the fertihzer chemicals and unmixed materials

valued chiefly for their nitrogen. Averages are given where more than one
analysis has been made of the same brand; these are indicated by footnotes.

Brands showing a commercial shortage of one dollar or more per ton are listed in a
separate group and deficiencies are emphasized by boldface type.

Nitrate of Soda and Sulfate of Ammonia.
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Synthetic Urea, Calurea and Calcium Nitrate.



44 CONTROL SERIES No. 51

Cottonseed Meal and Castor Pomace.



INSPECTION OF COAOIl^RCIAL FERTILIZERS a:

Dried Blood, Blood Tankage and Hoof Meal.
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Phosphoric Acid Compounds.

The following table gives the analyses of those fertilizer simples valued chiefly

for their phosphoric acid:

Superphosphate (Acid Phosphate), Precipitated Bone, Basic Slag Phos-
phate and Phosphate Rock.
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Potash Compounds.

The tables under this heading give the composition of those salts valued chiefly

for their potash.

Muriate and High Grade Sulfate of Potash.
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Raw Products Supplying Nitrogen and Phosphoric Acid.

Dry Ground Fish.
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Ground Bone.
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Pulverized Animal Manures.
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the first year, a plant food valuation of only 69 cents could be given on a ton of the

product. The ton cost varied from $35 to $45.

Colloidal Phosphate.

This product was temporarily registered in Massachusetts as Florida Phosi)liate

with Colloidal Clay. Later, through mechanical separation of the product supple-

mented by a chemical analysis of the varioiis separated portions, both made at this

institution, it was determined that the material was largely of a colloidal nature

(having diameter of particles from .005 to .0001 mm.). Registration has since

been completed under the name Colloidal Phosphate.

This product is a low-analysis natural Florida phosphate known to the industry

as "pond phosphate," a by-product in mining Florida rock phosphate. In the

recovery of this Florida rock phosphate, water is used. The soft, finely divided phos-

phate, with more or less clay and silt, is washed into ponds or basins, the finer

material separating more abundantly at points farthest from the washer. When
the water evaporates, the very finely divided deposit reinains, and this is the source

of the product under discussion.

The material is not sufficiently rich in phosphoric acid and, moreover, contains

too much iron and alurnina to warrant its use in the manufacture of superphos-

phate. Its use as a fertihzer is therefore restricted at present to direct application

to the soil. The product is in no sense a complete fertilizer as it contains no

nitrogen or soluble potash, but furnishes phosphoric acid in the form of tri-

calcium, iron and alumina phosphate, forms considered unavailable according to

official methods of analysis.

With reference to its purchase as a source of phosphoric acid, without considera-

tion of the claims of the producers as to merits based on its colloidal nature or any

unique feature of its chemical composition, it might be compared to superphos-

phate. The more common grade of superphosphate sold in Massachusetts

contains 16 per cent available phosphoric acid of which from 9 to 11 per cent is

in water soluble form. This product cost on the average during 1929, $20 per ton,

deUvered, thus making the unit cost of available phosphoric acid from this source

$1.25, which is at the rate of 6)^ cents per pound. The colloidal phosphate

is guaranteed 22 per cent total phosphoric acid, no claim being made for either

water soluble or available phosphoric acid. The ton price quoted for the product

is $55, f.o.b. Boston, thus making the unit cost for (otai phosphoric acid $2.50,

which is at the rate of 12^/2 cents per pound, or more than double the cost from

superphosphate.

This Station has made two analysis of the colloidal phosphate, with results as

follows: •

•
,

Total phosphoric acul.

Sample received from Natural Products Corp. 20.40

Sample received from Market Garden Field Station 21.18

The product was registered under a guarantee of 22 per cent total phosphoric

acid, no claim being made for water soluble or available phosphoric acid, nitrogen

or potash. Our analyses, therefore, did not include these determinations. The
variations noted in the composition of the two samples as compared with the

guarantee are not surprising, as such a product is hkely to vary in composition, and
it would hardly be an economical proposition to attempt its standardization.

DEFINITIONS AND INTERPRETATIONS REGARDING
FERTILIZERS.

The following definitions and interpretations were adopted as official by vote of

the Association of Official Agricultural Chemists at a recent meeting held in

Washington.
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Muriate of Potash (Commercial Potassium Chloride)

Muriate of potash is a potash salt containing not les.s than forty-eight per cent

(48%) of potash (K2O) chiefly as chloride.

Sulfate of Potash (Commercial Potassium Sulfate)

Sulfate of Potash is a potash salt containing not less than forty-eight i)er cent

(4S'^'c) of potash (K2O) chiefly as sulfate, and not more than two and one-half per

cent (2.5%) of chlorine.

Ground Steamed Bone

Ground steamed bone is a product resulting from grinding animal bones that

have been previously steamed under pressure.

Ground Raw Bone

Ground raw bone is a product resulting from drying and grinding animal bones

that have not been previously steamed under pressure.

Tankage

This term (without qualification) shall be restricted to meat and bone tankage

derived from the rendered, dried, and ground by-products from the slaughter of

animals, or from carcasses of animals that have died otherwise than by slaughter.

Fish Tankage, Fish Scrap, Dry Ground Fish, Fish Meal Fertilizer Grade.

Fish tankage, fish scrap, dry ground fish, fish meal fertilizer grade, is

the dried ground product derived from rendered or unrendered fish.

Garbage Tankage

Garbage tankage is the rendered, dried, and groimd product derived from

\vaste household food materials.

Crude, Inert, or Slow-Acting Nitrogenous Materials

Crude, inert, or slow-acting nitrogenous materials are unprocessed organic

substances relatively high in nitrogen but having a very low value as plant food

and showing a low activitj- by both the alkaline and neutral permanganate methods

(below fiftv per cent (50%) and eighty per cent (80%) respectively).

Hoof and Horn Meal

Hoof and horn meal is a product resulting from tlie processing, drying, and

grinding of hoofs and horns.

Superphosphate

Superphosphate is the product resulting froin mixing rock phosphate and

sulfuric acid and or phosphoric acid. The grade shoukl always be used as a prefix

to the name. Example: 16% Superi)hosphate.

It is recommended that the use of the term "Acid Phosphate" be discontinued.

VEGETATION POT EXPERIMENT TO DETERMINE NITROGEN AVAIL-
ABILITY OF PROCESSED LOW-GRADE MATERIALS, ACTIVATED

SEWAGE AND OTHER ORGANIC FERTILIZERS.

This is a report of results of a vegetation pot experiment and is a continuation of

work begun five years ago in an efTort to study the actual availability of the nitro-

gen in processed low-grade fertilizing materials valued chiefly for their content of

organic^ nitrogen. For those materials under experiment for more than one year,

the samples employed the previous season were not used in 1929 : new samples were

secured which in most cases represent the products as manufactured in January or

Februarv of 1929.
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Composition of the Products under Experiment

53

Nitrogen.

Name of Product.
Total.

In Am-
moniacal
rorins.

In
Nitrate
Forms.

Water
Soluble
Organic,

Water
InsolubTe
Organic.

Dried Red Blood (a) ....
Grade used for feeding domestic animals.
This is the standard by which the other

products are rated.

Dark Dried Blood (6) .

Fertilizer grade.

Mowrah Meal (c) .

By-product from Dimorjihandia Excelsa, a
tree belonging to the legume family and
growing in Guiana and Trinidad.

Sample furnished by Eastern Cotton Oil

Co., Norfolk, Va.

Hoof and Horn Meal (';)

Process Tankage (6)

Manufactured by Sniitl

Norfolk, Va.
Ueduction Co.,

Process Tankage "Smirow" .

Manufactured by Smith Rowland Co., Inc.

Norfolk, Va.
Sample furnished by manufacturer.
Said to be superior in quality to their regu-

lar product.

Garbage Tankage (6) .

Omega Tankage .....
Manufactured by International Agricul-

tural Corp.
Sample furnished bj' manufacturer.

Nitrolene ......
Manufactured by F. S. Royster Guano Co.
Sample furnished by manufacturer.

Milorganite (b) . . .

Manufactured by Sewerage Commission
of Milwaukee, Wis.

Rape Seed Meal (b) . . . .

Whale Guano (h)

Nitrogenous Tankage (h)

Manufactured by ^Ionroe & Co., Gla.sgow,
Scotland.

Agrinite (6) .

Manufactured by American Agricultural
Chemical Co.

Hynite (6) .

Manufactured by United Fertilizer Co.,
Milwaukee, Wis.

Avail Tankage .....
Manufactured by Western Fertilizer Prod-

ucts Co., Granite City, 111.

Sample furnished by manufacturer.

Peruvian Guano
Imported by Nitrate Agencies Co., New
York, N. Y.

Sample furnished by importer.

Darling's Tankage (h) .

Manufactured by Darling & Co., Union
Stock Yards, Chicago, 111.

Supernite Tankage (6) .

Uric Acid ......
Purchased through Eastman Kodak Co.,

Rochester, N. Y,

1.3.70

13.90

2.79

15.08

7.40

8.67

2.65

8.24

8.54

5.48

5.66

8.42

6.99

7.45

9.29

5.89

15.83

5.42

11.81

33.02

.19

.09

.03

.15

.59

.05

.04

.86

.19

.14

,12

2.07

.24

.20

none

none

none

none

none

.09

none

none

none

none

.13

.33

1.20

.34

.39

1.42

1.12

2.35

3 . 26

2.13

none 1.72

none 1.0]

3.89

1.73

1.28

.07

13.24

13.60

2.46

13.68

6.81

7.94

2.23

6.67

3.01

4.41

5.21

3.54

7.43

4.76

3.45

10.33

32.95

(o) This product also contained .66% total phosphoric acid.
(b) Sample secured through trade channeLj.
(c) This product also contained .85% total phosphoric acid, 1.93',' total potash. AS% calcium

oxide, .33%, magnesium oxide.
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Outline of the Experiment

Each pot received 38 pounds of soil mixture (one part loam from nitrogen

deficient soil, Plot 9, North Soil Test, West End, and three parts of sifted sand).

The fertihzers were mixed with the entire amount of soil in each pot, the amount of

each material used being as follows: 14 grams of fine ground limestone, 5 grams

each of muriate of potash and potash-magnesium sulfate, 23^ grams of high-grade

sulfate of potash, 18 grams each of 16% superphosphate (acid phosphate) and

basic slag phosphate. The nitrogen containing materials were applied in unit

quantity sufficient to supply .42 grams of nitrogen.

The experiment was run in two series to show (1) the availability of the total

nitrogen and (2) the availabihty of the water insoluble nitrogen. Necessary checks

were run mth double the amount of nitrogen from dried red blood, the standard

nitrogen source, in order to prove that in the minimum nitrogen applications the

full effect of the nitrogen would be secured. Checks were also run by using

increased amounts of the basic fertilizer appUcation (phosphoric acid and potash)

.

Water was supplied by both sub-irrigation and surface appUcation in amounts

representing 50 per cent of the water holding capacity of the soil mixture until hot

weather when it was increased to 60 per cent.

Japanese millet was the crop grown. All pots had ten plants when harvested

with the following exceptions, aU of which had only nine plants per pot : 17, 26, 56,

62, 65, 76, 83, 96. In early August the lower leaves of all of the plants turned

yellow. This did not prevent the further growth of the main stallc and upper

leaves, but may have resulted in less dry matter yield and nitrogen recovery. As

this condition appeared to be uniform on all pots, however, it probably would not

interfere in making relative comparisons of both the dry matter yields and the

nitrogen recovered.

With the exceptions noted above, the experiment was conducted the same

as described on pages 11 and 12, Control Bulletin 25.

In the preparation of the soil, fertilizer appUcation, and general care of the

experiment, including the harvesting of the crop, credit should be given to George

J. Larsinos, a graduate student in the Department of Agronomy of the Massa-

chusetts Agricultural College.

The following table shows the yield of dry matter and the nitrogen recovered in

the above-ground parts of the plant; the nitrogen availability of each product,

from the standpoint of both total and water insoluble nitrogen and on the basis of

yield of dry matter and nitrogen recovered from dried red blood being placed at

80. The activity of the total and water insoluble nitrogen in each product as

shown by the two laboratory methods is also given.
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Series I.

—

Unwashed, (a)
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Series II.

—

Washed (a)
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Conclusions Drawn from the Experiment.

Dark Dried Blood. Assuming that this material is the usual fertilizer grade

of dried blood, its behavior is rather unexpected, both in the vegetation test and

when studied by the laboratorj^ methods, and does not check with the uniformly

good showing on the sample used in the 1928 experiment. The unusual features

noted in the present case are the relatively low nitrogen activity by the neutral

permanganate laboratory method and the low nitrogen availability of the water

insoluble portion of the product as measured by both dry matter yield and nitro-

gen recovered. It is hoped that further studies can be made on this product.

Mowrah Meal. This is the first year's experiment with this material which

is being sold largely as a worm eradicator on golf greens, claims also being made
for its value as a source of plant food. Both the total and water insoluble nitro-

gen show a low availability by the vegetation test and low activity by both

laboratory methods.

Horn and Hoof Meal. The results obtained this year confirm the results

secured on other samples for the past three years and class the nitrogen as of good

quahty.

Process Tankage. About 92 per cent of the total nitrogen is in water in-

soluble form. This completes three years' experiments with this product, all

showing the water insoluble nitrogen to be of passing quality, but about 20 per

cent less available than that from animal tankage and fish.

Process Tankage "Smirow." This is the first year's experiment with this

material. About 91 per cent of the total nitrogen is in water insoluble form.

Judged by either the vegetation test or the laboratory methods, it is of fair qual-

ity, but somewhat under that derived from fish and animal tankage.

Garbage Tankage. This is the first year's experiment with this product.

About 84 per cent of the total nitrogen is in water insoluble form and all of the

tests, both vegetation and laboratory^ show the nitrogen to be of inferior quality.

Omega Tankage. This is the third year that this product has been under

experiment. About 80 per cent of the total nitrogen is in water insoluble form,

and its availability is below the passing mark of 50. These results confirm those

secured in the 1927 experiment. On the sample tested in 1928, the availabiUty

of the water insoluble nitrogen was a little over 53 per cent. The laboratory

methods for the three years class the insoluble nitrogen as of passing quality,

although in one instance, 1927, the alkaline method showed an activity below 50

and the neutral method an activity of only 80, the passing mark.

Nitrolene. About 35 per cent of the nitrogen is in water insoluble form and of

inferior quality as measured by the vegetation test. The alkaline method indi-

cates an activity above the passing mark; the neutral method indicates inferior

quaUty. When judged by the content of total nitrogen, quite satisfactory yields

are obtained. This completes three years' experiments on this product.

Milorganite. This test completes three years' experiments with this product.

The three samples employed for the three years have shown a reasonably uniform

composition, and the nitrogen availability has been consistent and quite satis-

factory, although averaging a little below that of fish and animal tankage..

Rapeseed MeaL This is the first year's experiment with this material. About

78 per cent of the total nitrogen is insoluble in water. The availability noted is a

little under but compares favorably with results secured in 1928 on cottonseed

meal and castor pomace.

Whale Guano. About 62 per cent of the total nitrogen is in water insoluble

form. The availability noted compares favorably with results secured in 1928 on

a similar sample and with results secured on fish and animal tankage. This

completes two years' experiments on this product.
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Nitrogenous Tankage. About 51 per cent of the total nitrogen is in water

insoluble form. Although the nitrogen activity is above the passing mark by the

laboratory methods, the vegetation test shows the water insoluble nitrogen to be of

inferior quality. In 1928 it was found to be of passing quahty, although about 20

per cent less available than the water insoluble nitrogen from animal tankage.

This completes two years' experiments with this material.

Agrinite. About 69 per cent of the total nitrogen is in water insoluble form.

This completes three years' experiments with this product. All of the tests have

shown the water insoluble nitrogen to be of passing quahty, but from 10 to 20 per

cent below that recorded for fish and animal tankage. '

Hynite. About 80 per cent of the total nitrogen is in water insoluble form and

shows an availability of about 50 per cent, which is about 13 per cent under re-

sults recorded for 1928. In 1927 and 1926 the water insoluble nitrogen was classed

by the vegetation tests as of inferior quality. The availability of the total nitro-

gen is about 61 per cent, as compared with dried red blood at 80 per cent.

Avail Tankage. About 81 per cent of the total nitrogen is in water insoluble

form and of inferior quaUty, as measured by both the vegetation test and both

laboratory methods, being about 30 per cent imder that for fish. This completes

three years' experiments with this material during which consistent results have

been secured. In only one year was the water insoluble nitrogen found of passing

quality (50 per cent available). The availabiUty of the total nitrogen is only

about 46 per cent, as compared with about 50.5 and 58 per cent for 1927 and 1928,

respectively.

Peruvian Guano. About 63 per cent of the total nitrogen is in water insoluble

form. The availability of both the total and the water insoluble nitrogen is

higher than for dried i*ed blood which is used for the standard. These results

confirm those secured in 1928 on a similar sample. It would seem that the alka-

Une laboratory method was not reliable in measuring the activity of the water

insoluble nitrogen in this material as it has shown results below 50 per cent each

year. The neutral laboratory method gives satisfactory results on this product.

Darling's Tankage. This completes two years' experiments on this product.

About 64 per cent of the total nitrogen is in water insoluble form, and in quality

from 15 to 17 per cent under fish and animal tankage.

Supernite. About 87 per cent of the total nitrogen is in water insoluble form.

The availability of both the total and the water insoluble nitrogen is satisfactory

and confirms results secured in 1928 on a similar sample.

Uric Acid. This years' results confirm the availabiUty secured in the 1928

experiment on the same sample, the quality of the nitrogen surpassing that from

dried red blood used as the standard.

The Effect of Manganese Salts on Yield of Dry Matter and Recovery of

Nitrogen.

In order to obtain data as to the effect of varying amounts of manganese sulfate

on yield of dry matter and nitrogen assimilated, as well as a comparison of the

effect of manganese carbonate with manganese sulfate, ten additional pots were

included in the experiment. All of these pots received the unit quantity of nitro-

gen (.42 gram) in the form of dried red blood. The same basic fertilizer used in

the main experiment was used in these pots also, except that in the case of the pots

receiving manganese carbonate and one pair of pots receiving manganese sulfate,

all the phosphoric acid was derived from 16% superphosphate instead of from

equal parts of superphosphate and basic slag phosphate.

One pair of pots received 2.6 grams of a mineral containing 36.65% Mn304 in

the form of manganese carbonate with some manganese silicate. This mineral

was the same product that was used in the 1928 experiment in two, four and six-
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gram applications per pot, with the result that no appreciable increase in either

yield of crop or recovery of nitrogen was noted. The present experiment differed

from that of 1928 only in the use of 16% superphosphate to supply all of the phos-

phoric acid, whereas equal amounts of superphosphate and basic slag phosphate

were used in 1928. The basic slag phosphate was eliminated because it is known
to carry some manganese.

The following table shows average yields and nitrogen recovered per pot.The

pots receiving dried red blood with the regular basic fertilizer are included in the

table as a basis for comparison.
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DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILl-
ZERS FOR SALE IN MASSACHUSETTS IN 1929.

American Agricultural Chemical Co., 89 Broad St., Bo.-ston, Mass.
American Cyanamid Co., 535 Fifth Ave., New York, N. Y.
American Soda Products Co., 322 Chestnut St., Moorestown, N. J.
Anglo-Chilean Nitrate Sales Corp., 120 Broadway, New York, N. Y.
Apothecaries Hall Co., Waterbury, Conn.
Armour Fertilizer Work.s, 10 East 40th St., New York, N. Y.
Ashcraft-Wilkin.-ion Co., Atlanta, Ga.
Baker Castor Oil Co., 120 Broadway, New York, N. Y.
Barrett Co., 40 Rector St., New York, N. Y.
Barrie Laboratories, Inc., 6 Beacon St., Boston, Mass.
F. A. Bartlett Tree Expert Co., Inc., 60 Canal St., Stamford, Conn.
Beach Soap Co., Cor. Maple and Lawrence Sts., LawTence, Mass.
Berkshire Chemical Co., 92 Howard Ave., Bridgeport, Conn.
Bon Arbor Chemical Co., Inc., 390-2 Straight St., Paterson, N. J.
.Joseph Breck & Sons Corp., 85 State St., Boston, Mass.
Butchers Rendering Co., Fall River, Mass.
C & R Sales Co., Box 835, Worcester, Mass.
Lyman Carrier, Granger, Ind.
E. D. Chittenden Co., 1115 Main St., Bridgeport, Conn,
(^lay & Son, Temple Mill Lane, Stratford, London, England.
Collins Seed Service Co., (iO Congress St., Boston, Mass.
Consolidated Rendering Co., 40 North Market St., Boston, Ma.ss.
Davev Tree Expert Co., Kent, Ohio.
.Jacob Dold Packing Co., 745 WilUam St., Buffalo, N. Y.
.John C. Dow Co., 121 Beverly St., Boston, Mass.
Eastern Cotton Oil Co., 600 Board of Trade Bldg., Norfolk, Va.
Eastern States Farmers' Exchange, Box 1482, Springfield, Mass.
Thomas W. Emerson Co., 213 State St., Boston, Mass.
Essex Fertilizer Co., 39 North Market St., Boston, Mass.
Excell Laboratories, 4535 Ravenswood Ave., Chicago, lU.
R. & J. Farquhar Co., 6 and 9 South Market St., Boston, Mass.
Ford Motor Co., Fordson, Mich.
H. L. Frost & Co., 20 Mill St., Arlington, Mass.
Coding & Edwards, Zellwood, Fla.
Grasselli Chemical Co., Cleveland, Ohio.
.James J. H. Gregory & Son, Inc., 198 Oxford St., Lynn, Mass.
Thomas Hersom & Co., New Bedford, Mass.
Humphreys-Godwin Co., Memphis, Tenn.
Hyper-Humus Co., Newton, N. J.
International Agricultural Corp., 38 Chauncy St., Boston, Mass.
Henry James & Son, Inc., Somerville, Mass.
.John Joynt, Lucknow, Ontario, Canada.
Spencer Kellogg & Sons, Inc., 98 Delaware Ave., Buffalo, N. Y.
Kelloggs & Miller, Inc., Amsterdam, N. Y.
JJttle Tree Farms, Pleasant St., Framingham Centre, Mass.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Fertilizer Co., 40 North Market St., Boston, Mass.
Maine Farmers Exchange, 801 Chapman Bldg., Portland, Maine.
Leon C. Mansfield, 12 Valley St., Maiden, Mass.
Mapes Formula & Peruvian Guano Co., 270 Madison Ave., New York, N. Y.
A. G. Markham & Co., 20 Stoekbridge St., Springfield, Mass.
Geo. E. Marsh Co., 393 Chestnut St., East Lynn, Mass.
McCallum Co., Inc., 133 Seventh St., Pittsburgh, Penn.
William N. McCrillis, 89 State St., Boston, Ma.ss.
Merrimac Chemical Co., 14S .State St., Boston, Mass.
Meyer & Mendelsohn, Inc., 169 Water St., New York, N. Y.
Middlesex County J'arni Bureau, 740 Main St., Waltham, Ma.'s.s.

Miller Fertilizer Co., Baltimore, Md.
Milwaukee Sewerage Commission, .508 Market St., Milwaukee, Wi.^.

Mitchell FertiUzer Co., 26 South Water St., Providence, R. I.

Natural Guano Co., Aurora, 111.

Natural Products Corp., Ocala, Fla.
New England Dressed Meat & Wool Co., 174 Somerville Ave., Somerville, Mass.
New England Fertilizer Co., 40-A North Market St., Boston, Mass.
New England Rendering Co., R. 39 Market St., Brighton, Mass.
Old Dcerfield Fertilizer Co., Inc., 28 Sugarloaf St., South Deerfield, Mass.
Olds & Whipple, Inc., 168 State St., Hartford, Conn.
Pacific Manure & FertiHzer Co., 429 David St., San Francisco, Cal.
Carroll S. Page Co., Inc., Hyde Park, Vt.
Parmenter & Polscy FertiUzer Co., 41 North Market St., Boston, Mass.
Pawtucket Rendering Co., Rear 654 Mineral Spring Ave., Pawtucket, R. I.

Piedmont-Mt. Airy Guano Co., Inc., Baltimore, Md.
Plant Products Co., Biddle and Morton Sts., Baltimore, Md.
Premier Poultry Manure Co., 308 West Washington St., Chicago, HI.
Pulverized Manure Co., 828 Exchange Ave., Union Stock Yards, Chicago, 111.

Rogers & Hubbard Co., Portland, Conn.
Ro,se Manufacturing Co., S. E. Cor. 37th and Filbert Sts., Philadelphia, Penn.
Ross Brothers Co., Worcester, Mass.
N. Roy & Son, 618 Newport Ave., Attleboro, Mass.
F. S. Royster Guano Co., Baltimore, Md.
Ruhm Phosphate & Chemical Co., Mt. Pleasant, Tenn.
F. Rynveld & Sons, 350 Greenwich St., New York, N. Y.
G. M. Seidel, 10 Allen PI., Northampton, Mass.
M. L. Shoemaker & Co., Inc., 3600 North Delaware Ave., Philadelphia, Penn.
Smith Agricultural Chemical Co., Columbus, Ohio.
Springfield Rendering Co., Springfield, Mass.
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.Standard WLok-salu Phosphate & Acid Works, Inc., Baltimore, Md.
Stimuplant Laboratories, Inc., Nelson Ave. and Rawson St., Long Island City, \. V.
Swift & Co., Fertilizer Works, Baltimore, Md.
Synthetic Nitrogen Products Corp., 28.5 Madison Ave., New York. N. Y.
Henry J. Taubert Co., Cochituate, Mass.
Tennessee Copper & Chemical Corp., Lockland, Ohio.
William Thomson & Sons, Ltd., Tweed Vineyards, Clovenfords, Scotland.
Triton Oil and Fertilizer Co., 101 Beekman St., New York, N. Y.
Uniform Products Co., Inc., Ill Fifth Ave., New York, N. Y.
Vex Sale.s Corp., 1735 Armitage Ave., Chicago, 111.

Victory Fertihzer Corp., 113 State St., Boston, Ma.ss.
Virginia-CaroUna Chemical Corp., 120 Broadway, New York, N. Y.
Virginia-CaroUna Chemical Corp., Richmond, Va.
C. P. Washburn Co., Cambridge St., Middleboro, Mass.
Wessel, Duval & Co., 1 Broadway, New York, N. Y.
Wilcox Fertilizer Co., 56 West Main St., Mystic, Conn.
W. W. Windle Co., 95 West Main St., Millbury, Mass.
Woodard Bros., Greenfield, Mass.
Worcester Rendering Co., Auburn, Mass.
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INSPECTION OF AGRICULTURAL LIME PRODUCTS
FOR THE SEASON OF 1929.

By H. D. Haskins, Official Chemist, assisted by H. R. DeRose.

Manufacturers and Brands.

Twenty-nine different brands of lime and two brands of gypsum were regis-

tered in Massachusetts in 1929 by 21 different firms. The nature of the products

is shown by the following list:

Hydrated or slaked lime 14

Ground limestone 11

Lime kiln ashes 2

Precipitated lime 1

Oyster shell lime 1

29

Gypsum or land plaster 2

The representative samples, analyses of which appear in the tables following,

were secured by four sampling agents who cover the state each spring when
drawing samjiles of fertilizer. Tlie lime samples were therefore drawn from a

wide area and with the same care that characterizes the sampling of fertilizers.

The samples should be fairly representative of the products registered, although

lime that has been burned and hydrated will absorb carbonic acid from the air,

and burned lime that has not been completely hydrated by artificial means will

take on moisture from the atmosphere. The amount of exposure to which such

limes are subjected determines the extent of changes which have occurred. If

the lime is in tight paper sacks, the tops of which are securely tied or fastened,

the changes resulting during a reasonable length of storage are not great; and

any change due to absorption of either water or carbonic acid does not seriously

diminish the effectiveness of the lime product as it simply makes the package

that much heavier.

All of the lime products registered in Massachusetts during 1929 were sampled

and analyzed with one exception. No sample was secured of Producto Agri-

cultural Limestone, registered by Brewer & Co., Inc., Worcester, Mass.

Variations and Deficiencies in the Composition of Lime Products.

Among the hydrated, air-slaked, and precipitated limes and lime ashes re-

ported in Table I no serious deficiencies are found; in fact only one test out

of 17 brands analyzed showed a deficiency. This was in the calcium oxide found

in the Producto Agricultural Hydrate, sold by Brewer & Co., Inc., Worcester,

Mass., and in this case the 1.53 per cent calcium oxide deficiency was more than

made up by the overrun of 2.45 per cent magnesium oxide. A common char-

acteristic of all the products listed in this group is the very substantial over-

runs in both calcium and magnesium oxides, as compared with the minimum

guarantee.

Among the ground limestones listed in Table II only one brand is noted where

the sum of the calcium and magnesium oxides found did not substantially meet

the sum of the guarantees. This was the Monarque Brand, sold by the Miller

Lime Products Corporation. The analysis, representing cores taken from 70

sacks out of 351/2 tons found at three dift'erent warehouses, shows the presence of

7.55 per cent insoluble matter, which might indicate that these lots were from
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stone near tlie surface where contamination by earthy matter is not unusual. Tlie

raw ground limestones sold in Massachusetts are as a whole in a satisfactory

mechanical condition, only one brand out of 11 sold showing less than 70 per

cent that would pass through a 100-mesh sieve. The exception noted was the

product made by the Hoosac Valley Lime Co., Inc. Only 42 per cent of this

passed a 100-mesh sieve. About 80 per cent should pass a 100-mesh sieve to be

equally effective with the hydrated products.

No deficiencies were noted in case of the gypsum products, although the one

put out by the Atlantic Gypsum Products Co. carried a relatively large amount
of carbonate of lime, which reduced in proportion the amount of calcium sulfate

present.

Explanation of Tables of Analyses.

Table I, "Proportion of total oxides as carbonates." The data furnished in this

column are calculated from an actual determination of carbon dioxide (CO2).

Calcium or magnesium not in the form of carbonate is present either as hydrated

(water- or air-slaked) or as burned lime (caustic or unslaked). It should be

understood that all of the products listed in this table have at some time been

burned, and the proportion of oxides present as carbonates indicates to what

extent the product has absorbed carbonic acid from the air.

"Pounds of effective oxides in one ton" represents the sum of the calcium and

magnesium oxides in one ton of the lime product, assuming that both ingredients

from this source will become readily available.

The calculations found in column "Cost of 100 pounds of eflPective oxides"

are based on prices furnished by the producers.

Table II, "Pounds of effective oxides in one ton." In securing these data the

degree of fineness to which the limestone has been ground is taken into con-

sideration. On those products which are finely ground so that all of the material

will pass through a 20-mesh sieve, it is assumed that all of the calcium and mag-
nesium oxides will become available in the soil within a five-year period. On
those products which will not wholly pass a 20-mesh sieve, it is assumed that the

oxides in that portion which is coarser than 20-mesh will be only 50 per cent

effective during the same period.

Under "Mechanical analysis" the figures represent in round numbers the

percentage of product that would pass the various meshed sieves mentioned.

In both tables the figures in parenthesis following the brand name show the

number of samples collected and analyzed.



Table I.—Hydrated or Slaked, Air-Slaked and Precipitated Limes and Lime
Ashes.
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Table III. Gypsum or Land Plaster.
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furnishes an active base for the formation of the resulting nitrate salt. Liming

is very favorable to bacteria found in the nodules on roots of various leguminous*

plants. The presence of a liberal amount of lime in soils is unfavorable to

certain parasitic organisms vi^hich cause club root of cabbage and a similar

trouble with turnips known as finger and toe disease. Although lime decreases

the tendency to these diseases, it favors the development of scabby fungus of

potatoes and black root rot of tobacco, and should be used with great care and

in moderate quantities on soils that will be devoted to these crops.

The more active forms of lime will improve the physical condition of heavy

clay soils, making them more open and porous and thus easier of tilth.

Lime Recommendations.

It is a relatively simple matter to determine the lime absorption capacity of

a given soil by any one of the laboratory methods. It is equally simple to esti-

mate the hydrogen ion concentration or pH value of soils by any one of the

colorimetric methods or by direct reading with the potentiometer which meas-

ures the electrical resistance of the soil solution. It is an entirely different

matter, however, to make exact recommendations as to lime applications based

upon results secured. In fact, there are so many varying factors which enter

into the problem that at best we can only offer suggestions which may apply to

the majority of medium to fine sand and silt loams.

It should be borne in mind that the amount of lime to be applied to any given

soil must vary according to the crop grown, the type of soil, and the character

of lime i^roduct used. Sufficient data may never be accumulated to cover all con-

ditions, and the grower must to a considerable degree make his own interpreta-

tion. The following table has been prepared as a rough guide in liming soils on

the basis of their hydrogen ion concentration or pH value only.

A hydrogen ion concentration (pH) of 7 denotes a neutral reaction, being

neither acid nor alkaline; above 7, an alkaline condition. With average Massa-

chusetts soils, therefore, reactions such as these (and they are few in number)

indicate that the use of lime is unnecessary. A pH below 7 denotes acidity; and

the stronger the acid reacting matter in the soil, the lower becomes the reading,

and the more lime is needed to correct the condition. A pH of 4 or less indicates

an exceptional concentration of acid reacting medium and usually calls for a

relatively heavy lime application for most crops and soils. A reaction ranging

between 4 and 5 would be called very acid ; between 5 and 6, moderately acid

;

and between 6 and 7, slightly acid.



Suggestions as to Lime Applications.
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Tenth Annual Report on

Eradication of Pullorum Disease

in Massachusetts

1929-1930

By H. Van Roekel, K. L. BuUis, and G. L. Dunlap.

This bulletin reports the progress of the pullorum disease eradication

program in Massachusetts. The objective of the program is to encourage

poultrymen to adopt the following eradication measures:—(1) early test-

ing of entire flocks, (2) if infected, elimination of reactors and retesting

of the flock within the same season until there are no reactors, or replace-

ment with stock from 100 per cent tested non-reacting flocks, (3) annual

100 per cent testing to maintain a non-reacting flock. The data compiled

show an encouraging increase in the number of birds tested and in the

percentage of poultry population in non-reacting flocks.

Requests for bulletins should be addressed to the

AGRICULTURAL EXPERIMENT STATION

AMHERST, MASS.



TENTH ANNUAL REPORT ON
ERADICATION OF PULLORUM DISEASE

IN MASSACHUSETTS

1929-1930

H. Van Roekel, K. L. Bullis, and G. L. Dunlap'

During the 1929-30 testing season under the Poultry Disease Elimination

Lyaw furtiher progress was made toward eradication of pullorum disease.

These encouraging results are the effects of soimd disease eradication meas-

ures as adopted by an increasing number of pouJtrymen.

Credit is due to Dr. \V. R. Hinshaw and Dr. E. F. Sanders (now of the

University of California and the University of Missouri, respectively) for

leaving the work so well established; and also to the various agencies which

cooperated in the eradication program.

Service Rendered During the Season

Marked increases are observed in the number of tests and the number of

autopsies of doubtful reacting birds. An effort was made to obtain more

information on early pullet testing and intensive retesting. Further informa-

tion in regard to pullorum disease in fowls otl^er than chickens was obtained.

Summary of Service Bendeied

Applications received 475

Applications cancelled 14

Flocks tested 46 1

*

Tests made 386,682

Routine 377,152

Experimental 9,530t

Autopsies of doubtful reactors 228

Personal conferences from March 1, 1929 to March 1, 1930 125

* Includes one flock of pheasants.

t Includes 584 fowls other than chickens.

Distribution of Tests and Reactors

Classified According to County and Breed.—Table 1 shows the distribution

of total tests and positive tests by counties in each of ten breeds, with other

breeds grouped as miscellaneous because of the small numbers tested. Rhode

Island Reds, White Leghorns, Barred Plymouth Rocks, and AVhite Plymouth

Rocks were the predominating breeds and were represented by tested birds

in every county, with the exception of White Leghorns in Barnstable and

Franklin Counties and Barred Plymouth Rocks in Berkshire County. The

^ Respectively Chief of Laboratory and Assistant Veterinary Pathologists. Consider-

ation is extended to Dr. J. B. Lentz, Head of the Veterinary Science Department, and

Miss Miriam Clarke, technical assistant, for their assistance in the work and in the

preparation of the report.
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percentage of positive tests was smallest in tlie predominating breeds which

had been tested o\'er a longer period, thereby decreasing the amount of in-

fection. Among the leading breeds the smallest number of positive tests was

found in the Barred Plymouth Rocks.

The total number of tests was 386,098, of which 2.17 per cent were positive.

Plymouth County led in the number of tests made for the year. Three

counties had less than 1 per cent positive tests. The largest percentage of

positive tests was found in Hampden County.

Classification of Tested Fowls Other Than Chickens

Information is being gathered on fowls other than chickens to determine if

they play a role in the eradication of pullorum disease. During the 1928-29

testing season, 264 such fowls were tested. Three turkeys were detected as

positive reactors to the agglutination test, but upon autopsy the causative

organism of the disease was not isolated.

In Table 2 a brief sununary is given of the fowls tested during the past

season. No reactors were detected among the 584 fowls which included ducks,

geese, guinea fowls, pheasants, turkeys and pigeons. According to the findings,

fowls other than chickens do not harbor the causative organism of pullorum

disease. However, these results are not conclusive since only a small number

of birds was tested. Poultrymen raising fowls other than chickens should

cooperate in having such birds tested in order to determine their susceptibil-

ity to pullorum disease.

Table 2.—Classification of Fowls Other Than Chickens.

Fowls
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First Tests and Retests of 69 Flocks.—Sixty-nine flocks were retested dur-

ing the season. Some flock owners retested by the pen method, whereas others

retested all the birds in the flock. The latter plan is to be recommended for

eradication because the true status of the floct can be determined only if all

the birds on the premises are retested.

The range in percentage of infection among the 69 flocks at the time of

the first test and subsequent retests is summarized in Table 4. In the dis-

cussion these flocks are considered in groups classed according to the per-

centage of infection.

In the no infection group six flocks were non-reacting on the first and
second tests. Among the six flocks, two were experimental pullet flocks which

had infection last season but were non-reacting before the end of that season.

This indicates that the infection was successfully eliminated from the prem-
ises. The remaining four flocks were subjected to additional tests to deter-

mine the exact status of the birds.

Thirteen flocks, representing 20,048 birds, revealed less than 1 per cent in-

fection. On second test ten flocks, representing 3,117 birds were non-reacting.

The remaining three were positive. Two of these were tested the third time

and found non-reacting.

In the 1 to 5 per cent infection group there were 29 flocks, representing

28,472 birds. Seven flocks were non-reacting on second test. Of the 22 posi-

tive flocks 3 were non-reacting on the third test, 4 were positive, and 15 did

not test.

Eight flocks, representing 12,277 birds, revealed from 6 to 10 per cent in-

fection. One flock was non-reacting on second test and seven were positive;

only two tested the third time, both revealing reactors.

One flock had 11 to 15 per cent infection and upon retest remained posjtive.

In the 16 to 20 per cent infection group there were three flocks; one was

non-reacting on second test, the other two positive. One revealed no reactors

on third test and the other did not test.

Five flocks in the 21 to 25 per cent infection group were positive on second

test. Only two tested more than twice, one being non-reacting on third test

and the other on fifth test.

In the four groups having more than 25 per cent infection, four flocks were

positive on the second test, of which three were non-reacting on third test,

while one did not test the third time.

One non-reacting flock classified under the fourth test was negative on the

third test, and one flock classified under the fifth test was negative on fourth

test.

Of the 69 flocks retested, 36 became non-reacting. Of this number 25 were

successful in obtaining a non-reacting report on the second test, while 11 re-

quired three or more tests.

Consecutive Annual Testing Versus Single and Intermittent Testing

More poultrymen are beginning to realize that annual testing is necessary

in the eradication of pullorum disease. Moreover, there is no assurance that

a flock once free of infection will remain so, except by annual testing and

careful preventive measures. This may be determined from the data in Table
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5. Among the 460 tested flocks the majority had been tested for two or more
consecutive years. Twenty-five flock owners employed intermittent testing,

and 122 tested for the first time. Approximately 80 per cent of all the birds

tested were in the flocks tested annually, and the percentage of positive tests

in this group was noticeably smaller than in the groups tested for the first

time, or intermittently. The group with intermittent testing history had ap-

proximately the same percentage of positive tests as the group tested for

the first time, 5.50 and 5.63 respectively, indicating that little benefit is de-

rived from intermittent testing. The percentage of positive tests in the group

tested for two consecutive years was 2.46, and 1.18 in the groiip tested for

three or more consecutive years. These percentages indicate that annual test-

ing is far more effective in eradicating pullorum disease.

The total number of non-reacting flocks was greater than the number of

positive flocks. The groups testing annually had a greater number of non-

reacting flocks in proportion to the number of positive flocks than the first

two groups.

The infection in the positive flocks listed under the annually tested groups

can be accounted for by the employment of faulty eradication measures.

Number of Birds in Tested Flocks and Tested Non-Reacting Flocks

in Relation to Poultry Population in Each County*

Figure 1 represents the poultry population and the number of birds in

tested flocks and tested non-reacting flocks in each county. A study of this

figure reveals that the number of tested birds is approximately one-seventh

of the poultry population. Middlesex, Worcester, and Bristol Counties rank

first in poultry population, whereas Middlesex, Plymouth, and Norfolk lead

in the number of birds tested. Bristol, Norfolk, and Middlesex Counties

rank first in number of birds in tested non-reacting flocks. Berkshire and

Hampden Counties have the smallest number of tested birds. The number of

imtested birds is exceedingly large compared with the number tested. This

shows^ that untested flocks exist among tested non-reacting flocks and com-

plete eradication is more difficult as long as that condition prevails. Owners

of non-reacting flocks can cooperate in developing disease-free areas by in-

teresting owners of infected flocks to eradicate the disease from their premises.

Poultry associations can strive to attain a record of members who own 100

per cent 'tested non-reacting flocks. Through the continued efforts and assist-

ance of the extension services and poultry associations, eradication of pull-

orum disease may be further expedited.

The geographical distribution of infected and non-reacting flocks is pre-

sented in Figures 2 and 3. The distribution in each group is rather general,

emphasizing the fact that known infected flocks are scattered among the non-

reacting flocks.

* The poultry population is based on the assessoi's figrure of November, 1928,
plus the allowance for fowls legally exempt and allowance for mortality and culling,

which total 50 per cent of the assessor's figure.
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Figure 1. A Comparison of the Number of Birds in Tested Flocks and
Tested Non-Reacting Flocks with Poultry Population in Each County.
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Figure 2- Geographical Distribution of Positive Flocksw

(Each dot represents one flock.)

Figure 3. Geographical Distribution of Non-Reacting Flocks.

(Each dot represents one flock.)
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Intensive Retesting of Infected Flocks Expedites Eradication

By the term intensive retesting is meant testing of a flock at intervals of

four to six weeks until one or two non-reacting reports are obtained. The
feasibility of intensive retesting has often been questioned by poultrymen,

their chief objection being the cost. It cannot be denied that more money
will have to be expended for intensive retesting if a clean flock is to be

established. However, the benefits and profits received from a non-reacting

flock must also be considered. These are based on increased egg production,

increased fertility and hatchability, and increased livability. The Virginia

Agricultural Experimental Station reports that in a flock of 100 birds with 12

reactors a loss of 5 to 10 dollars in egg production may be expected over a

period of eight months, when the average monthly egg price is 32 cents per

dozen. The losses experienced in maintaining an infected flock exceed the

costs of eradicating the infection from the premises.

Figure 4 illustrates the results of retesting in contrast with results of an-

nual testing. Group I represents 30 flocks tested annually for two consecutive

years. Group II represents 30 flocks tested twice the first year and once the

second year. The 60 flocks considered had infection at the beginning of the

two-year period. The birds tested during the second year were progeny of

the stock tested the first year. In Group I, 9 flocks were tested 100 per cent

the first year and 12 the second year. In Group II, 17 flocks were tested 100

per cent the first test during the first year. In the second test of the first

year, some flock ovioiers retested only the birds in the pens where infection

had be€!n detected. The second j'ear 24 flocks were tested 100 per cent. In

Group I, 13 flocks received a negative report during the second year. In

Group II, 22 flocks received a negative report after the second test the first

year, and in the second year 28 flocks (93.33 per cent) received a negative

report. At the end of the second year, there were 50 per cent more non-

reacting flocks in the second group than in the first group. There were 15

more flock owners in the second group who profited by non-reacting flocks.

This was accomplished in a large measure through one additional test during

the two-year period.

In comparing Groups III and IV, the results are similar to those in Groups

I and II. Group III represents 15 flocks tested annually for three consecutive

years. Group IV represents 15 flocks that were tested twice the first year,

once the second year, and once the third year. All flocks in both groups were

infected at the beginning of the three-year period. Not all flocks were 100

per cent tested on each test. In Group III, a negative report was issued on

eight flocks at the end of the second year. The third year nine received a

negative report. In Group IV a negative report was issued on twelve flocks

at the end of the first year. The second year the percentage remained the

same, but the flocks represented were not the same. Two of the three flocks

which were not negative at the end of the first year were negative the second

year. Of the three flocks found infected the second year, two had had only

the infected pens retested and one had not received a negative report during

the entire two-year period. The third year, infection was found in only one

flock, which had been positive on all previous tests. A comparison of the two

groups at the end of the second year shows that there were 26.67 per cent

more negative flocks in Group IV, and the third year a difference of 33.33
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per cent. The percentages of non-reacting flocks in Group III never exceeded

those of Group IV.

The results presented clearly demonstrate that intensive retesting will ex-

pedite eradication of the disease and consequently bring to the poultryman

the benefits and profits derived from a pullorum disease-free flock.

Pullet Testing Should Not Be Postponed Until Birds Reach Sexual Maturity

The age at which a pullet becomes eligible for testing has been questioned.

Some investigators are of the opinion that the eligibility is influenced by

sexual maturity. This phase in the eradication program has been given rela-

tively little attention. From the eradication viewpoint, the infection should

be detected and eliminated as early as possible. Therefore, if a flock of pullets

is known to be infected, eradication measures should not be postponed until

the birds attain sexual maturity or egg production. This pt-ocedure will de-

crease the potential amount of infection in the flock and consequently lessen

the spread to non-infected birds. Pullet testing can be carried on while

pullets are still on range so that only non-reacting birds may be placed in

the laying houses.

During the past season 10 infected flocks followed the 100 per cent intens-

ive testing plan. The number of pullets in the flocks varied from 214 to 2896.

The average percentages of infection on first test ranged from 0.18 to 28.29

per cent. Records of the percentage of pullets that had sexually matured

were obtained for each test. Some flocks were tested before the pullets had

laid or when they had just commenced to lay, and others were tested when

the majority of pullets were well in production. Figure 5 shows the number

of tests made on each flock, the percentage of the total reactors detected at

each test, and the percentage of sexually mature pullets. Flock A was tested

before any pullets were laying, and 68.24 per cent of the total reactors were

detected on first test which revealed 28.29 as the average percentage of in-

fection. Four tests were required to eliminate the infection from the flock

and upon fourth test 78.67 per cent of the pullets had laid. In flocks B and

C, all the reactors were detected on first test. Flock B revealed 4.21 per

cent infection, and 90 per cent of the pullets had laid on first test. Flock C

revealed 0.18 per cent infection and 15 per cent of the pullets had attained

isexual maturity. In flock E, 93.75 per cent of the total reactors were de-

tected on first test when only 14 per cent of the pullets had laid. The aver-

age percentage of infection was 2.07. The second test was negative and the

third revealed one reactor when 83 per cent of the pullets had laid. In flocks

D, F, G, H, I, and J, the average percentage of infection was 22.12, 0.97,

2.92, 1.86, 2.25, and 8.64 respectively. The number of pullets tested in each

of the flocks D, F, G, H, I, and J, was 330, 2896, 855, 2469, 579, and 822 re-

spectively. In flock J, the percentage of sexually mature pullets was 55 per

cemt on first test and 100 per cent on second test On the third test the in-

fection was still present. Similar results were obtained in flock I. There

appeajrs to be no correlation between the percentage of total reactors deiteot^

ed and the percentage of pullets that have laid. Further informtation will be

gathered from a practical eradication viewpoint to determine at what definite

age pullets can be subjected to puMonun disease eradication measures.
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In Figure 6 is illustrated the possibility of pullets becoming infected by
eating infective eggs laid by pullorum disease birds. Eggs are frequently

laid on the floor and dropping boards by pullets when they first attain pro-

duction. These eggs are likely to be eaten by the birds. Therefore, if pullets

are tested before they attain egg production, one source of spreading the in-

fection is eliminated.

Figure 6. Prevent Pullorum Disease Dissemination by Early Pullet Testing

Pullets may contract the disease by eating eggs laid on floor or dropping boards by
infected birds.

PULLLT NO.Z
NON-INFECTED /

-^_o_-^

Pullet No. 1 was infected during chickhood, and has become a carrier of the dis-

ease. It has laid an infective egg on the floor, and this egg was eaten by non-infected

pullet No. 2.

Two months later both pullets were detected as carriers of pullorum disease by tihe

agglutination test. Early pullet testing will permit elimination of birds such as pullet

No. 1 and prevent spread of the disease by means of their eggs.
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Early pullet testing permits the following:

1. Early elimination of infected birds which are a constant source of dan-

ger to other birds.

2. Prevention of the spread of infection among the flock through infective

eggs.

3. Placing only non-reacting birds into the laying houses.

4. Intensive testing within the same season if necessary.

5. Efficient cleaning and disinfecting of the pens during warm weather.

Progress in Eradication is Encouraging

In Table 6 are given the comparative results of the last two seasons of

testing. The majority of the counties show an increase in the number of

flocks tested and all but two show an increase in the niunber of birds tested.

Bristol and Middlesex Counties have the largest increase in the number of

flocks and birds tested. In all counties but two the average percentage of

reactors was reduced. Bristol, Middlesex, Norfolk, and Plymouth Counties

had increases of 16, 24, 14, and 13, respectively, among non-reacting flocks.

There was an increase of 47 in the total number of flocks tested. This figure

does not represent the total number of new flocks tested during the season,

since 122 flocks were tested for the first time and 25 flocks showed an inter-

mittent testing history. Of the 413 flocks tested during the 1928-1929 season,

102, representing 35,097 birds, were not tested this season. This means that

25 per cent of the flocks were either disposed of or not tested this season.

This is rather a large percentage. Poultrymen should realize the value of

annual and intensive testing as compared with intermittent testing which was

emphasized in the discussion of Table 5. If the testing of a flock has once-

been started it should be continued, provided the quality of the stock justifies

the expenditure and the effort. That a flock is free from infection does not

mean future testing should be discontinued. Such a flock may become re-

infected with pullorum disease if proper saaiitary and eradication measures

are not observed. Annual 100 per cent testing serves as a check upon the

observance of the prophylactic measures.
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Eradication Measures Apply to Disease-Free Flocks as Well as to

Diseased Flocks

In the annual report of 1928-29 there was considerable discussion of rea-

sons for failure to eradicate pullorum disease. As mentioned in that discus-

sion, the agglutination test is only one item in the eradication program.

Failure to carry out suggested eradication measures is in most cases the rea-

son why infection is not eliminated from the premises, and also explains why
some non-reacting flocks become re-infected. The following measures should

be strictly observed.

1. Assistants should be provided who can properly and accurately band

and record figures for the blood collector.

2. Field operations should not be disturbed by unnecessary conversation

nor be hastened at the expense of accuracy.

3. All birds on the premsies should be tested each year.

4. If infection is present, the entire flock should be retested within the

same season until a negative report is obtained.

5. Reactors should be remioved from the farm and sold for slaughter im-

mediately upon receipt of the report.

6. Offal from all birds dressed for market or home consumption, as well

as dead birds that are not fit for consumption, should be burned.

7. The poultry houses, runs, and equipment should be thoroughly cleaned

and disinfected immediately after removal of reactors.

8. Birds removed from the premises to egg-laying contests, exhibitions, etc.,

should be held in quarantine and tested before they are readmitted into the

flock.

9. Purchase of stock in the form of adults, chicks, and eggs should be from

known pullorum disease-free flocks.

10. Eggs should not be saved for hatching until after a flock has been test-

ed and all the infected birds removed. (Early pullet testing will permit

early hatching).

11. Fresh and infertile eggs from unknown or infected sources should not

be fed to chickens or exposed to an/imals, sudh as crows, sparrows, and skunks,

that may carry or spread the infection.

12. Poultrymen should not custom hatch for untested or infected flocks.

13. Owners of pullorum disease-free flocks should not have hatching done

where infected eggs or stock may be found.

14. Poultrymen should not buy feed in bags that have been used or ex-

posed to infection. (Such bags, if properly disinfected, will be safe for fur-

ther use.)

Suggestions for Poultrymen

The progress in eradication is greatly influenced by the number of poultry-

men who accept the recommendations given by the laboratory. Most poultry-

men have given excellent cooperation during the past season and have man-

ifested an eagerness to eradicate puUorum disease from their flocks.
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Some difficulty was experienced during the season through the poultrynien's

neglect to submit their applications before the first of September. If the

applications are returned prior to the specified date the work can be better

organized and consequently more efficient service can be rendered. Priority

of testing is based to some extent on the order in which the applications are

submitted. No one should expect inuuediate testing if his application was not

sent in prior to the first of September, because all applications then on hand

will have been scheduled for a testing date. Changes in the schedule cannot

always be effected and requests for immediate service always involve extra

expense and tune, which affects the poultrymen in the end. All poultrymen

who received testing service this past season will be sent an application card.

Others njay obtain an application card by request. An early application

assures better service. The return of verification cards which state the tenta-

tive date and number of birds for testing is often neglected or delayed. The
final routing is based on the verification cards that are returned and all flock

owTiers failing to return the card will l>e considered as having cancelled their

application for testing.

Ample and efficient assistance should be furnished to aid tlie blood collector

in collecting the samples, because experience has shown that most of the ir-

regularities responsible for errors can be traced directly to a lack of such

assistance. Occasional blood collectors' reports were received, stating that

children were the only assistants. One should not rely upon a child to do a

man's task. The owner or nuuiager sliould be sufficiently interested to secure

the type of help necessary to carry out the field operations of the testing

work accurately.

Unnecessary conversation during the process of collecting samples leads to

confusion and inaccurate work. The blood C((llector is instructed to carry

out the field operations of the testing work and is not to be considered as a

source of information on poultry husbandry or disease problems. In case

errors are detected in the field the blood collector is instructed to rectify

them before he leaves the premises. In such an event the poultryman should

lend his assistance because he will receive the direct benefit.

Most of the errors occurring in the field were found among flocks that were

retested within the season. When a flock is retested the birds are not re-

banded, but the old band number is recorded. In this way a complete testing

record of each bird is obtained. It also serves ;is a check to determine wheth-

er all reactors found in previous tests were removed from the flock. Poultry-

men retesting within the season should exercise every possible precaution

against errors by providing competent assistants. Accuracy should not be

sacrificed for speed.

Poultrymen are requested to cooperate in furnishing accurate information

concerning their flock history. This information will be considered confiden-

tial and is obtained for the purpose of aiding the flock owner in solving his

problems. Trustworthy recoumiendations cannot be built upon either inac-

curate or incomplete information.

Personal conferences are to be encouraged and an effort will be made to

establish more contacts with poultrjiiien through both group and personal

meetings.
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Summairy

The results of tlie 1929-30 season show tliat the mmiher of tested flocks

and the number of tested birds are steadily increasing. The average percent-

age of infection was reduced and the number of non-reacting 100 per cent

tested flocks was increased. No reactors were detected among the 584 tested

fowls other than chickens. Intermittent testing was not as effective in eradi-

cation as testing the entire flock each year. Early pullet testing was found

practical and expedited the elimination of infection from premises. Sexual

maturity of pullets did not appear to play a role in eradicating the disease.

Infection was eliminated from many flocks within the season through intens-

ive testing.

Publication of this Document Approved by the Commission on Administration
AND Finance.
3500-5-'30. No. 9158.
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Inspection of Commercial

Fertilizers

By H. D. Haskins

This is the fifty-seventh report of the Massachusetts Fertilizer Control,

made in accordance with Chapter 94, Sections 250 to 261, inclusive, of

Massachusetts General Laws 1920.

Requests for bulletins should be adclressed to the
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INSPECTION OF COMMERCIAL FERTILIZERS

FOR THE SEASON OF 1930

By H. D. Haskins, Official Chemist'

MANUFACTURERS AND BRANDS

During the season of 1930, 118 firms or individuals have rcfiistercd for sale in

Massachusetts 598 brands of mixed fertilizer and fertilizing materials. The
general nature of these products is shown below.

Complete fertilizers 361

Ammoniated superphosi)hates 2

Superphosphates with potash '.

,
• i

Ground bone, tankage and dry ground fish 59

Fertilizer simples, including organic nitrogen compounds .... 146

Pulverized manures 21

Wood ashes 1

Peat products 5

Stone meal 2

Total 598

1 Assisted by H. Robert DeRose, Albert F. Spelman, .John B. Zielinski, .Ir., and George J. Lar-
sinos, Chemists; James T. Howard, C. L. Whiting, A. G. Brigham and G. E. Taylor, Sampling
Agents; Cora B. Grover, Clerk.
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The Drawing of Samples for Analysis.

Four sampling agents were assigned to specific sections of the State where

by the use of automobiles, they were successful in visiting most of the agents

in their respective territories within the ten weeks' period available for this work.

The counties covered by each agent were as follows: James T. Howard, Berk-

shire, Franklin, Hampshire and Hampden; A. G. Brigham, Worcester; G. E.

Taylor, Norfolk, Bristol, Plymouth and Barnstable; C. L. Whiting, Essex,

Middlesex and Suffolk.

The following statistics will serve to show the immense amount of work in-

volved in this very important branch of the fertilizer control service work:

19,631 sacks were sampled, representing 5,875 tons of fertilizer; 188 towns were

visited; 1,788 samples, representing 532 distinct brands, were drawn from stock

in the possession of 659 agents or owners; 253 other agents, or former agents,

were visited where no samples were drawn, stocks having been sold out or not

received, or consisting only of brands of which a suitable tonnage had already been

sampled.

The sampling agents were not successful in securing samjiles of the following

brands

:

Brands of Fertilizer Registered but Not Sampled.

Manufacturer and Brand.

American Agricultural
Chemical Co.

A A Double Strength To-
bacco Fertilizer

American Cyanamid Co.
Ammo-Phos-Ko No. 2-A .

Amnio-Phos-Ko No. 3

Apothecaries Hall Co.
Liberty Onion Si)ecial (Pot

ash as Sulphate) 4-8-7 .

Liberty Top Dresser for

Grass & Grain, 10-3 > 2-8
8-.5-1.5 .

Carbonate of Potash
Cotton Seed Meal .

Muriate of Potash
Sulphate of Ammonia
Tankage

.

Archer-Daniels-Midland
Co.

Pure Old Process Linseed
Meal ....

Armour Fertilizer Works
Armour's Big Crop Fertili-

zer 5-9-5

Armour's Lawn & Garden
Grower

Armour's Special Turf 12-

8-6 .

Castor Pomace 5' 2%

Barrett Co.
Arcadian Nitrate of Soda.

Berkshire Chemical Co.
Berkshire High Grade To-

bacco Fertilizer

Nitrate of Soda

Collins Seed Service Co.
General Purpose Manure .

Grade.

8.23 (10)-6-10

9 (10.94)-18-18
10 (12.16)-30-10

3.29 (4)-8-7

8.22 (10)-3.5-8
6.58 (8)-5-15
0-0-60
6.58 (8)-0-0
0-0-50
20,58 (25)-0-0

7.4 (9)-3-0

5.92 (7.2)-0-0

4.11 (5)-9-5

5 ((i)-8-6

10 (12)-S-6
4..52 (5. 5) -0-0

16 (19.45)-0-0

4.93 (6)-3-6

15 (18.24)-0-0

3.3 (4)-10-2

Manufacturer and Brand.

Eastern States Farmers'
Exchange

Eastern States 8-4-8

Eastern States 8-16-16 Pot-
ash from Suli)hate

Eastern States 14-7-14
Eastern States Ground
Animal Tankage .

Eastern States Nitrate of

Potash

Thomas W. Emerson Co.
Sulphate of .\mmonia

International Agricultural
Corp.

I.A.C. Berrv & Fruit
I.A.C. Multiple Strength

8-16-8
LA.C. Special 5-1.5-5

LA.C. Tobacco Fertilizer .

I.A.C. Cottonseed Meal
36% Protein

Henry James & Son, Inc.
4-8-4 ....
5-8-7 ....

Kelloggs & Miller, Inc.
K & M Brand Pure Old

Process Linseed Meal

Mapes Formula & Peruvian
Guano Co.

Mapes Connecticut Valley
Special

Mapes Special Trucker SP
Mapes Tobacco Ash &

Starter
Mapes Tobacco Starter
Improved

Mapes Tobacco Starter
Special

Nitrate of Soda

Grade.

8 (9.73)-4-8

8 (9.73)-16-16
14 (17)-7-14

7.5 (9.12)-9.2-0

13 (15.81)-0-44

20.5 (25)-0-0

2.5 (3)-10-4

6.58 (8)-16-8
4.12 (o)-1.5-5

4.12 (5)-3-5

5.76 (7)-0-0

3.28 (4)-8-4

4.11 (5)-8-7

5.44 (6.61)-0-0

4.94 (6)-4-7
4.12 (5)-8-7

3.29 (4)-6-15

4.12 (5)-6-l

4.12 (,5)-6-3

14.81 (18)-0-0
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Brands of Fertilizer Registered but Not Sampled.—Continued.

M.\NUFACTURER AND BrAND.
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COMPARATIVE COST OF FERTILIZER CHEMICALS AND UNMIXED
FERTILIZER PRODUCTS

The followinji average quotations were compiled from data secured from the

Oil, Paint and Drug Reporter and Chemical Markets.

Wholesale Quotations on Chemicals and Unmixed Materials.

N.iTURB OF MaTERI.VL.
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The fertilizer trade values adopted by the Massachusetts Fertilizer Control

for 1980 are based on average wholesale quotations for the six months ending

March 1, 1930, ])lus 20 per cent for overhead. Proper allowance was made for

bags, labor and freight in case of bulk quotations and for shipping points outside

of New England or New York.

FERTILIZER TONNAGE.

Tonnage of Mixed and Unmixed Fertilizers Sold in Massachusetts.
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(a) Tonnage of Mixed Fertilizers.

Complete Fertilizers.

High-Annlysis {I4 per cent or more of Niirogen, Available Phosphoric Acid

and Potash.)

Grade.'
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(b) Tonnage of Unmixed Fertilizing Materials.

M.\TERI.\L.
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Of the 42,881 tons of mixed goods sold, 99.8 per cent were complete fertilizer

and 0.2 per cent ammoniated superj^hosphates and superphosphates with potash.

Of the 42,881 tons of mixed fertilizer sold, about 90 per cent were high-analysis

and 10 per cent were low-analysis (containing less than 14 per cent of available

plant food). This is 7 per cent more of the high-analysis goods than in 1929.

Of the 38,431 tons of high-analysis complete fertilizers, about 76 per cent were

furnished by 10 grades and 158 brands.

There were 2,552 tons less of low-analysis complete fertilizers sold than in 1929.

The 4.11 (5)-3-5 grade, comprising 16 brands, furnished about 45 per cent of

the tonnage of low-analysis complete fertilizers. About 72 per cent were fur-

nished by 3 grades, comprising 19 brands.

The tonnage of unmixed materials was distributed as follows: nitrogen prod-

ucts, 46.4 per cent; ]5hos{)horic acid jiroducts, 22.3 per cent; jjotash products,

5.2 per cent; tankage, fish, bone, wood ashes, and tobacco stems, 14.7 per cent;

animal maniu'es, 10.5 per cent.

Distribution of Tonnage as Related to the Present "New England Stand-
ard Nine" Grades

The following table shows the distribution of tonnage of comjslete fertilizers

sold in Massachusetts during 1930 as related to this revised list:

Revised
"New Engl.\nd .Stand.\rd Nine" (Irade.s.
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MIXED FERTILIZERS.
Deficiency Statistics for Mixed Fertilizers.

Manufacturer.

American Agricultural Chemical Co
American Cyanamid Co.
American Soda Products Co
Apothecaries Hall Co.
Armour Fertilizer Works
Barrie Laboiatories, Inc.
F. A. Bartlett Tree Expert Co., Inc
Berkshire Chemical Co.
C ct R Sales Co. .

T.yman Carrier
I 'entral Chemical Co.
( 'lay & Son .

Collins Seed Service Co.

.

Consolidated Kendeiing Co.
Davey Tree Expert Co.
John C. Dovv Co. .

Eastern States Farmers' Exch
Essex Fertilizer Co.
Excell Laboratories
H. L. Frost & Co.
(;loucester Products Co.
Coulard & Olena, Inc. .

Clrasselli Chemical Co., Inc.

Thomas Hersom & Co. .

International Agricultural Corp.
Henry James & Son, Inc.
M. L. Lansill
Little Tree Farms
Lowell Fertilizer Co.
Maine Farmers Exchange
Mapes Formula & Peruvian C

Co.
McCallum Co.
Miller Fertilizer Co.
Mitchell Fertilizer Co. .

New England Fertilizer Co.
Okl Deerfield Fertilizer Co., I

Olds & Whipple, Inc. .

Parmenter & Polsey Fertilizer Co.
Pawtucket Rendering Co.
Piedmont-Mt. Airy Guano Co., Inc
Plantabbs Corp.
Plantspur Products Co. .

Rogers & Hubbard Co. .

Rose Manufacturing Co.
Ross Brothers Co.
F. S. Royster Guano Co.
O. M. Scott & Sons Co..
M. L. Shoemaker & Co., Inc.

Smith Agricultural Chemical Co
Springfield Rendering Co.
Standard Wholesale Phosphate &

Acid Works, Inc.
Stimuplant Laboratories, Inc.
Swift & Co., Fertilizer Works
Synthetic Nitrogen Products Corp
Henry J. Taubert Co.
Tennessee Copper & Chemical Corp
William Thomson & Sons, Ltd.
t'niform Products Co., Inc.
Victory Fertilizer Corp.
Virginia-Carolina Chemical Corp
C. P. Washburn Co.
E. L. Winn, Inc. .

Worcester Rendering Co.

Number of
Brands.

3
1

2
11

1

1

1

1

1

18
5
1

9
1

3
3
<»

11
10
6
3
()

1

1

21
1

3

"g ID a

O rt —

.

£ S «
a--, -

1

10
15
1

1

9
1

1

7
1

2
3
1

2
11

(i

1

1

1

1

1

2
1(5

.5

1

9
1

3
3
9

11

10
G
3
(i

1

1

21
1

3

1

2
1

6

10
1

1

2
1

1

Number of Tests or Determinations

195

3
29
45
3
3

27
3
3

21
3

9
3
6

32
IS
3
3
3
3
3
6

5i
15
3
6

21
15

27
3

33
30
18
9
18
3
3

03
3
9

15
3

3
IS

30
3
3
()

3
3
G
3
6

12
9
3

IS

(a) Wherever several analyses have been made of the same brand, averages have been re-

corded for total number of tests and for deficiencies.
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Summary of Deficiencies in Mixed Fertilizers.
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Mixing Efficiency Table.

Manufacturer.
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Mixtures Substantially Complying with the Guarantee. In addition

to the analysis of those fertilizers substantially complying with the guarantee,

this table includes also those mixtures that are more or less out of balance; that

is, having deficiencies in one or more plant food elements, but having overruns

which largely offset the value of the deficiencies. Fortunately, only a very few

of these were found, and as the analyses are given in sufficient detail so that the}'

may be readily discovered, they are not placed in a group by themselves as for-

merly, when the more abbreviated tables were used.

"Number of samples" indicates the number of samples included in the com-

posite which was analyzed.

Inferior Nitrogen. The presence of inferior forms of organic nitrogen is indi-

cated by footnotes.

Potash Forrn,s. Wherever tests for clilorine showed a sufficient amount present

to unite with all of the ]iotash foimd, the source of the potash is designated as

muriate. Wherever insufficient chlorine was found to account for all of the potash

it is evident that forms of potash other than muriate were used. In such cases,

the figures under the sub-heading "As muriate" do not imply necessarily that

muriate of potash was actually added to the mixture, but that chlorine was

present, probably from impurities in the fertilizer chemicals, in amounts to ac-

count for the percentage of potash indicated. The balance of the potash found

is listed under the sub-heading "In forms other than muriate" and may be derived

from sulfate, nitrate, or carbonate, as the case may be.
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III
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CHEMICALS AND RAW PRODUCTS

Summary of Results of the Inspection of Fertilizer Simples and Rawr
Products.
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Nitrogen Compounds.

LTndei' this heading will be found the fertilizer chemicals and unmixed materials

valued chiefly for their nitrogen. Averages are given where inore than one

analysis has been made of the same brand; these are indicated by footnotes.

Brands showing a commercial shortage of one dollar or more per ton are listed

in a separate group and deficiencies are emphasized by boldface type.

Nitrate of Soda and Sulfate of Ammonia.
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Nitrate of Potash.
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Old Process Linseed Meal and Mowrah Meal.
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Phosphoric Acid Compounds.

The following table gives the analyses of those fertilizer simples valued chiefly

for their phosphoric acid.

Superphosphate, Precipitated Bone, Basic Slag Phosphate and Phos-

phate Rock.

Mandfactcrer.

American Agricultural
Chemical Co.

Apothecaries Hall Co.

Armour Fertilizer Works .

Berkshire Chemical Co.

Central Chemical Co.

Colloidal Phosphate Sales

Co
Consolidated Rendering Co.

Eastern States Farmers' E.x-

change

International Agricultural
Corp. ....

Middlesex County Farm Bu-
reau ....

Miller Fertihzer Co. .

Old Deerfield Fertilizer Co.,

Olds & Whipple, Inc.

Piedmont-Mt. Airy Guano
Co., Inc.

Rogers & Hubbard Co.
Ruhm Phosphate & Chemi-

cal Co.

Standard Wholesale Phos-
phate & Acid Works, Inc.

Virginia-Carolina Chemical
Corp ....

C. P. Washburn Co.

Br.\nd.

]6% Superphosphate

f Liberty Superphosphate
\ Liberty Precipitated Bone .

Big Crop 16% Superphosphate.
/ 16% Superphosphate
\ Precipitated Bone Phosphate
I Gro-All Dissolved Phosphate
\ Precipitated Bone

Colloidal Phosphate
16% Superphosphate .

20% Superphosphate .

16'7 Superphosphate
1 Precipitated Bone
[
16' (' Superphosphate

!
1S'( Superphosphate

[ Imported Basic Slag .

Basic Slag
16%; Superphosphate

/ 16% Superphosphate .

I Precipitated Bone
/ 16% Superphosphate
I Precipitated Bone Phosphate

16%, Superphosphate
16%: Superphosphate
Ruhm's Lime Phosphate

(Phosphate Rock Washed
and Ground) .

16% Superphosphate

16% Superphosphate
16%, Superphosphate

Num-
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Potash Compounds.

Tlie tables under this heading give the composition of those salts valued chiefly

for their jiotash.

Muriate and High Grade Sulfate of Potash.
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Raw Products Supplying Nitrogen and Phosphoric Acid.

Dry Ground Fish.
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Ground Bone.
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Pulverized Animal Manures.
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Stone MeaL

Manufactured by W. N. McCrillis & Co., Boston.

Pl.\nt Food Elements.
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VEGETATION POT EXPERIMENT TO STUDY NITROGEN
AVAILABILITY.

This is a report of results of a vegetation pot experiment to study the availa-

bility of the nitrogen in certain processed low-grade organic materials, garbage

tankage and other fertilizing materials valued chiefly for their content of organic

nitrogen. Some of these results terminate three years' experiments in which

new samples have been secured through trade channels each year. This method
was adopted in order to give credit for any improvement in the quality of product

due to improved methods of manufacture. Certain seeds of plants containing

varying amounts of nitrogen were included this season ujion request of members
of the fertilizer industry. These oil-extracted seed products are used largely

as the organic portion of the nitrogen content of tobacco fertilizers used in grow-

ing cigar wrapper and binder types of leaf.

The following table gives the average composition of the products under

experiment from a fertilizer standj^oint.

Outline of the Experiment.

The experiment was planned to show in Series I the availability of the total

nitrogen in each product tested, and in Series II the availability of the water in-

soluble nitrogen in those products which contained aj)] reciable quantities of

nitrogen in this form, each product being washed with successive portions of

water until practically free from water soluble nitrogen.

Each i:)ot received 38 pounds of soil mixtvire made up of one part loam and

two parts sifted sand. The loam was taken from the west end of Plot 9, North

Soil Test, and showed the presence of .09 per cent nitrogen. No nitrogen ferti-

lizer or animal manure has been applied to this soil since 1890, the annual ferti-

lizer api)lication during this period consisting of 320 pounds of superphosphate

and 160 pounds of muriate of potash per acre.

The fertilizer was mixed with the entire amount of soil in each pot, the amount
of each material used being as follows: 24.4 grams of fine ground limestone,

16.33 grams of muriate of potash, 15 grams of potash-magnesium sulfate, 8.2

grams of high grade sulfate of potash, and 25 grams each of 16% superphosphate

and basic slag phosphate. In case of the Peruvian Guano and the two Distillery

Waste Fertilizers, the applications of potash and phosphoric acid were governed

by the analyses of the products so as to insure the same amount of plan': food.

The nitrogen-con':aining materials were applied in unit quantity to supply .42

grams of nitrogen per pot, the same as in previous experiments.

Water was supplied to the growing plants through subirrigation and surface

application when nece.ssary. Until hot weather the moisture was held at 50

per cent of the water-holding capacity of the soil; during hot summer weather

it was increased to 60 per cent. The pots were weighed twice each week to main-

tain this constant, a measured amount of water being applied at other times as

the need became apparent.

Japanese millet was the croj) grown, seven seeds per hill, five hills per pot,

later thinned to two plants per hill or ten ])lants per pot. The crop was harvested

when in milk and all jjots had a full stand of plants.

In the preparation of the soil, fertilizer application, and general care of the ex-

periment through harvesting and drying, credit is given to George J. Larsinos.

H. Robert DeRose and Albert F. Spelman assisted in the chemical analysis of

the fertilizing materials, and H. Robert DeRose assisted in the dry matter and

nitrogen tests on the crop harvested.



INSPECTION OF COMMERCIAL FERTILIZERS 47

r- i-H c-i

n CO n o ^ c^t N CO C^l 00

H o-^ •-^ ^ CI

c^ Oi Ci c-\

HP

u !^^K'O

Z(^

•as
fi 2 5

-H -1 CO

1-1 .-. c^t

O O CO

.-H .-H Ol

IM -H t^
lO CD CO

C^l N '.O

(M CO

ClJo« Q Q
S S S

^^

Q

18
—



48 CONTROL SERIES No. 54

U

u

-3 a

2;(^

c 9 o
I—I St,

00 CO CO 00

rt c<) --H -H

CI —I -^

CZ) !M -sT!

CI --I

-C CO

^ 00

£§ SS

S S S

n ^-^



INSPECTION OF COMMERCIAL FERTILIZERS 49

The followiufi; tables show the yield of dry matter and the nitrogen recovered

in the above-ground parts of the ]ilant; and the nitrogen availability of each

product on the basis of yield of dry matter and on the basis of nitrogen recovery,

from the standpoint of both total nitrogen, Series I, and water insoluble nitrogen,

Series II. The yield from Dried Blood placed at 80 is used as the standard of

comparison. The tables also show the activity of the total and water insoluble

nitrogen in each fertilizer ])roduct as measured by laboratory methods.

Series I.

—

Unwashed, (a)
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Series II.

—

Washed (a)
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has been about Gl on the basis of ch-y matter yield and GO on the basis of nitrogen

recovery. The average availabiUty of the water insokible nitrogen has been

about Go on the basis of dry matter yield and G4 on the basis of nitrogen recovery,

as com]jared with Dried Blood at 80.

Distillery Waste Fertilizer. This is the first experiment with tliis material,

which is not valued primarily for its content of nitrogen, but is a complete ferti-

lizer mixture composed of distillery waste jjroduct to which is added superphos-

phate, jiotash salt and anhydrous ammonia in amounts to furnish a 3-8-4 grade.

Practically all of the nitrogen present is in water soluble form; therefore, the

material is not listed in Series II. In dry matter yield and in nitrogen recovery

the fertilizer compared favorably with medium grade Tankage as a nitrogen

source. (See page 42, Control Bulletin No. 45, December, 1928, Massachusetts

Agricultural Exjjeriment Station.) These results do not .justify claims for supe-

riority of the fertilizer due to the presence of a relatively large amount of soluble

organic vegetable matter. The fertilizer to which manganese sulfate was added
seemed to have a depressing effect ujjon both the yield of dry matter and the

nitrogen recovery,—in other words, the manganese sulfate did not increase the

effectiveness of the fertilizer.

Fleshings from Hides. This is the first experiment with this material.

About 63.5 per cent of the nitrogen was in water insoluble form and was found

to be of excellent quality. The nitrogen derived from the water insoluble por-

tion of the product had a much higher availability than that derived from the

original ground but unwashed material. This same characteristic has been
observed in case of other products under experiment, and might indicate that

the water insoluble portion contained some substance that was toxic to soil

organisms or possibly to growing plants; or that the washing treatment removed
some colloidal material, thus making the washed i:)roduct more easily attacked by
decomposition organisms in the soil and rendering the nitrogen more quickly

available.

Garbage Tankage. One samjjle of this ]3roduct was included in the 1929

experiment and showed availability of about 47 on the unwashed and 42 on the

washed material, as compared with Dried Blood at 80. Information was secured

as to the manufacturing source of the three samples under experiment this year,

in order to check the uniformity of the product as offered to the trade. The
results secured are rather more favorable to the product than were expected,

judging from the previous experiment, and show a rather wide variation in effect-

iveness. The availability of the total nitrogen varied from about 53 to 59, and
the water insoluble nitrogen availability varied from 68 to 84, as compared
with Dried Blood at 80. The availability, particularly on the washed ]3ortion,

seems high for this class of materials, and it is hoped that further studies of these

products may be made in 1931.

Linseed Meal. This is the first experiment with this product. The nitrogen

availability exceeded that of Dried Red Blood, classing the ])roduct as an excellent

source of nitrogen.

Peruvian Guano. This completes three experiments on this product. All

three sami)les showed very satisfactory nitrogen availability. The alkaline

laboratory method, as has been previously pointed out, does not give a fair index

of nitrogen activity for this class of products. The so-called neutral method,
however, is quite satisfactory, giving results that indicate the superior quality

of the nitrogen.

Rapeseed Meal. The nitrogen in this ])roduct was shown to be of good
quality, comparing favorably with the nitrogen from Cottonseed Meal. The
sample with the lowest nitrogen content, and therefore with the highest per-
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centage of seed hull, naturally gave the lowest nitrogen availability as its decom-

jiosition in the soil would be somewhat slower.

Rubberseed Meal. The first experiment on this material indicates that its

nitrogen availability is quite satisfactory, comparing favorably with both Cot-

tonseed Meal and Rapeseed Meal.

Smirow Tankage. The product under experiment this year showed a some-

what lower availability of total nitrogen and a higher availability of water insol-

uble nitrogen than did the sample secured in 1929. Both experiments, however,

showed the j'roduct to contain nitrogen of fair quality.

Supernite Tankage. This season's results confirm the availability shown

by other samples of the product in 192S and 1929, and indicate that the nitrogen

is of very satisfactory quality.

Whale Guano. Results this season, as in the past two years, indicate that

the nitrogen furnished by this product is of very satisfactory quality.

The Effect of Manganese Sulfate on Yield of Dry Matter and Recovery
of Nitrogen.

The study of the effect of compounds of manganese on yield of crop and assimi-

lation of nitrogen, which was begun in 192S, has been continued this season. The
use of carbonate of manganese was discontinued, as two previous experiments

gave negative results. In this experiment all of the pots received the same basic

ration of nitrogen, phosphoric acid and potash that was used in the main experi-

ment, the nitrogen being supplied from Dried Red Blood. The following table

gives average yields of dry matter and nitrogen recovered with the various

treatments.

Treatment.
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Description of Phosphates Included in the Experiment.

Ammoniated Superphosphate. This is the product of the Davison Chemi-

cal Co., Baltimore, Md. It is made by adding liquid or anhydrous ammonia to

superi)hosphate. As ordinarily carried out, the jn-ocess results in somewhat

lowering the availability of the phosphoric acid originally contained in the super-

phosphate, as measured by laboratory methods. The process appears to be a

very economical method of ammonifying fertilizer mixtures and is of much in-

terest to the fertilizer industry at present. The product usually contains from

17 to 19 per cent total, and from 12 to 14 per cent citrate-soluble phosphoric acid.

Ammo-Phos (13-4G grade). This is the jiroduct of the American Cyanamid
Co., New York, N. Y. It is known to be a very reliable source of available

l^hosphoric acid as well as anuxionia and was included in the experiment as an-

other standard or check with which to compare some of the other ])hosi)hates.

Basic Slag Phosphate. Two grades were employed, both having been

drawn by our insjjectors from stock imported from Belgium or Germany during

the season of 1929. These slags are said to differ from the basic phosphatic slags

of pre-war times in that less lime and more sand is used in slagging the iron

ore.

Calcined Phosphate. The two jiroducts under this name were developed by
the Mellon Institute of Industrial Research, Pittsburgh, Penn. They are of

recent origin and are not ]iroduced commercially at present.

Colloidal Phosphate. This is a fine, silty, natural phosi)hate, a by-jiroduct

in mining Florida ])hosphate It is sold rather widely, in experimental amounts,

in Massachusetts and other New England States by the Colloidal Phosjihate

Sales Co. of New England. A description of this product is given on i)age 51,

Bulletin No. 51, Control Series, ])ublished by this station in 1929.

Fused Phosphate and Potash. This jn-oduct is manufactured by the Kreiss

Potassium Phosphate Co., Tampa, Fla. It is not a true chemical compound of

potassium phosphate. Claims are made by the producers that both the phos-

phoric acid and the potash are readily available to-ijlants. It is not, to the

writer's knowledge, sold in this locality.

High Grade Residue. This is a by-product, largely iron and aluminum
l)lios])liate, made I)y the Grasselli Chemical Co., Cleveland, Ohio, and used largely

in mixed fertilizers.

Ober Residue. These materials were jirepared under the direction of Dr.

W. H. Ross, of the Bureau of Chemistry and Soils, United States Department of

Agriculture, from the so-called insoluble phosphoric acid found in ammoniated

superphosphates. The water soluble phosphoric acid is first extracted from the

ammoniated superphosphate (anhydrous ammonia process), and the residue is

then treated with neutral citrate of ammonia solution as in the determination of

citrate-soluble or reverted phosjihoric acid described in the book of methods of

the Association of Official Agricultural Chemists. Residue A is made by treating

2 grams of the water insoluble residue of the ammoniated superphosphate with

100 c.c. of the neutral citrate solution; Residue B, by treating Jo gnvm of the

residue with 100 c.c. of the solution.

Precipitated Bone. In the production of this i)roduct the mineral part of

bones is dissolved in a solution of hydrochloric acid, permitting the recovery of

the organic portion of the bone for the manufacture of glue. The phosphoric acid

is precipitated from the acid solution by neutralizing with milk of lime, and is

largely in the form of di-calciiun phosphate, a white amorphous powder when dry.

Precipitated bone has a high content of citrate-soluble or so-called reverted

phosphoric acid. There is a lack of experimental data as to its availability by
vegetation tests.



56 CONTROL SERIES No. 54

bJ



INSPECTION OF COMMERCIAL FERTILIZERS 57

Citratus Precipitated Phosphate. This product is manufactured by the

IJay Chemical Co., New Orleans, La. This firm employs raw mineral phosphate

in place of bone, re-preeipitating the dissolved jihosphate by neutralizing with

milk of lime solution. Precipitated phosphate is not greatly unlike i)recii)itated

bone, but contains somewhat more iron and aluminum and somewhat less cal-

cium, as will be seen in the tabulated results of chemical analysis.

Reform Phosphate. This product is manufactured by the Reform Phosphate

Corp., New York, N. Y., by treating mineral phosphate with sulfuric acid in

amoimts very much under the usual quantity employed in making superphos-

|)hate. By the laboratory methods Reform Phosphate tests very much less in

so-called available phosphoric acid than does ordinary superphosphate. The
producers claim, however, that the phosphoric acid is readily available to growing

plants.

Finely Ground Rock Phosphate. This product is washed and finely ground

natural phosphate, sold widely in this country, and registered in Massachusetts

by the Ruhm Phos]ihate & Chemical Co., Mt. Pleasant, Tenn.

Superphosphate. This is a typical 16% Superphosphate selected at random
from the large number of superphosphates sampled by our inspectors during the

1929 season. It was selected as one of the standards by which to measure the

availability of the phosphoric acid in the other phosphates under study.

Triple Superphosphate. This material was secured from trade channels

and was selected as one of the standards for comparative purposes.

The following table shows the general chemical composition of each product

imder experiment.

Outline of the Experiment.

The experiment was conducted in three series: I, with minimum phosphoric

acid; II, with optimum phosphoric acid; and III, with the raw mineral phosphates,

using double the optimiun phosphoric acid. In addition check pots with in-

creased amounts of nitrogen and potash were included to show that these two
elements were not limiting factors in the growth of the croj).

Each pot received 36 pounds of air-dried soil secured from the west end of Plot

7, North Soil Test, which has had yearly applications of nitrogen, potash and lime,

but no phosphoric acid since 1890. The soil showed 0.085 y.er cent acid-soluble

phosphoric acid.

The fertilizers used in the experiment were mixed with the entire amoiuit of

soil in each pot. The pots were filled, thoroughly moistened, and allowed to

stand two weeks before seeding. Each pot received 1.143 grams of phosphoric

acid for the minimum series, and double this amount for the optimum, calculated

in each case from the content of total phosphoric acid as shown l)y chemical

analysis.

Fine ground limestone was ap]ilied at the rate of 16.33 grams per pot, which

was a little more than sufficient to produce a neutral soil, as measured by the

Veitch Method. The nitrogen was supplied by 35.76 grams of dried blood and
10.54 grams of nitrate of soda, the total being equivalent to 1,142 pounds of

nitrogen per acre. The potash was derived from 15 grams of sulfate of potash-

magnesia, 8.20 grams of high grade sulfate of potash, and 16.33 grams of muriate

of potash, the total equivalent to 2,880 pounds of i)otassium oxide per acre.

Wherever the phosphoric acid fertilizers carried either nitrogen or potash, a

modification was made in the regular application of these two ingredients, so as

to insure the same amount to each i)ot.

Water was supplied by both subirrigation and surface application in amounts
representing 50 per (!ent of the water-holding capacity of the soil. The pots were
balanced twice each week during the growing season.
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Dwarf Essex Rape was the crop grown. Each pot was seeded with three seeds

per hill, five hills per pot, the plants later being thinned to one good vigorous plant

jier hill or five per pot. The crop was harvested when most of the plants had ap-

jjarently reached their maximum growth. The yield from each pot was artificially

drietl at a low temperature and analyzed for dry matter and phosphoric acid.

It was observed at the time of harvesting that some pots had one small and

four large plants, others two small and three large, while others had only three or

four plants in all. In attempting to interpret the effect of these omissions or

differences on the dry matter yields or phosphoric acid recovery, it was noted that

as often as not the pots with the smaller number of plants, or with some small and

others normal in size, gave the higher yield of both dry matter and phosphoric,

acid. The differences due to stand of crop were therefore not considered sig-

nificant.

In the preparation of the soil, fertilizer application, and general care of the ex-

periment, including the harvesting of the crop, credit is given to George J. Lar-

sinos. Albert F. Spelman and John B. Zielinski, Jr. assisted in the chemical

analysis of the phosphates, and H. Robert DeRose assisted in the analysis of the

crop.

Series I. Minimum Phosphoric Acid.
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The tables show tlie yield of dry matter and the iihosjjhoric acid recovered

in the above-ground parts of the plant and the iihosjjhoric acid availability

of each plant on the basis of both dry matter yield and phosjihoric acid re-

covery. In calculating the average relative availability of the phosphoric acid,

the increase in yield due to the use of superphos]ihate as compared to the yield

of the no-phosphate pots is placed at 100, and is used as the standard of com-
parison.

Series H. Optimum Phosphoric Acid.
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Series I. Growth Secured When the Minimum Amount of Phosphoric Acid Was Used.
(About 200 pounds of Phosphoric Acid Per Acre.)
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Growth Secured when the Optimum Amount of Phosphoric Acid Was Used.
(Double the Minimum Amount.)
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Series III. Growth Secured with Double the Optimum Amount of Phosphoric Acid.

Conclusions.

Bearing in mind the undesirability of tlrawing conclusions from one season's

work, it does not seem out of place to indicate briefly the outstanding observations.

1. In most instances, in both Series I and Series II, the availability based

ujjon i>hosplioric acitl recovery was higher than that based upon yield of dry

matter.

2. In Series I, where the minimum ration of ])hosphoric acid was used (about

200 pounds of iihosphoric acid per acre), only one of the phosphate carriers,

Ammo-Phos (13-46), gave dry matter yields equaling 16% Superphosphate, al-

though three others—^Precipitated Bone (imported). Triple Superphosphate, and

Ober Residue A—gave availability between 91 and 98+ on the basis of dry matter

yield. On the basis of phosphoric acid recovery, six carriers exceeded Super-

phosphate. In the order of greatest recovery they are: Triple Superphosphate,

Ober Residue A, Ammo-Phos (13-46), Ammoniated Sujierphosphate, Fused

Phosphate and Potash, and Basic Slag Phosphate {l(}%). Three other carriers

—High Grade Residue By-Product, Available Phosphate, and Precipitated Bone
(imported)—gave averages above 90. The recovery of a greater proportion of

phosphoric acid, accompanied by a very much smaller yield of dry matter, in

these six phosphates as compared with 16% Sujieriihosphate, is a fact rather

difficult to explain. It does not seem that it could be due to a deficiency of the

rarer elements of plant food, as care was taken to supply many of these in the basic

fertilizer ration.

The raw mineral products—Colloidal Phosjihate and Finely Ground RocJ:

Phosphate did not show, in this series, any average gain in dry matter yield over

the no-phosphate pots. Based on recovery of phosphoric acid, they showed

availability amounting to one-fourth that of Superphosphate.

Ober Residue B, as might be expected, gave a relatively low yield of dry matter

as well as phosphoric acid recovered, yet the average availability was better than

one-half the standard set by the Superphosphate, indicating that the phosphoric

acid left in the residue and ordinarily classed as insoluble phosphoric acid, has in

reality considerable plant food value.

In case of the other products the tabulated results are self-exi)lanatory, and

show an average relative availability varying from 58 to 98 based on dry matter

yield, and from 64 to 95 based on recovery- of phosphoric acid, as compared with

Superphosphate at 100.
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3. With three or four exceptions, the phosphates in Series II, with the op-

timum amount of i)hosphoric acid, gave a larger yield of both dry matter and

phosphoric acid than was secured in Series I. These exceptions which indicate a

depression in yield may or may not be significant. It will be interesting to note

if the same conditions exist in 1931, when it is hoped that the experiment may be

continued.

In Series II, five of the phosphates led 16% Superphosphate in yield of dry

matter, and ten led in phosphoric acid recovered. The two raw mineral phos-

]ihates. Colloidal Phosphate and Finely Ground Rock Phosphate, showed an

average availability of about 18 based on dry matter yield, and about 37 based on

recovery of phosjihoric acid, as compared with Superphosphate at 100.

The Low Fluorine Phosphate, High Grade Residue By-Product, and Reform

Phosphate, next to Colloidal Phosphate, Finely Groimd Rock Phosphate, and

Ober Residue B, gave the lowest availability based botli on dry matter yield (70

to 80) and on phosphoric acid recovery (76 to 95).

4. In Series III, where double the optimum amount of phosjjhoric acid was

used. Colloidal Phosphate was rated 63 and 61, and Phosphate Rock 28 and 45 for

availability based on dry matter yield and on phosphoric acid recovery, as com-

l)ared with Superphosphate at 100. Note the depression in yield of dry matter

with this large application of phosphoric acid from Superphosphate, and the same

phenomenon in case of the increased amounts of nitrogen and potash.

The accompanying photographs show the healthy ajipearance of the crop just

jjrevious to harvesting. They also confirm in a general way the differences noted

in dry matter yields.

DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILI-
ZERS FOR SALE IN MASSACHUSETTS IN 1930.

American Agricultural Chemical Co., 89 Broad St., Boston, Mass.
American Cyanamid Co. 535 Fifth Ave., New York, N. Y.
American Soda Products Co., 121 East Oak Ave., Moorestown, N. .P.

Anglo-Chilean Nitrate Sales Corp., 120 Broadway, New York, N. Y.
Apothecaries Hall Co., 24 Benedict St., Waterbury, Conn.
Archer-Daniels-Midland Co., Minneapolis, Minn.
Armour Fertilizer Works, 10 East 40th St., New York, N. Y.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Atkins & Durbrow, Inc , 29 Burling Slip, New York, N. Y.
Barrett Co., 40 Rector St., New York, N. Y.
Barrie Laboratories, Inc., 6 Beacon St., Boston, Mass.
F. A. Bartlett Tree Expert Co., Inc., 60 Canal St., Stamford, Conn.
Berkshire Chemical Co., 92 Howard Ave., Bridgeport, Conn.
Bon .\ibor Chemical Co., 390 Straight St., Paterson, N. J.

Joseph Breck & Sons Corp., 85 State St., Boston, Mass.
C. E. Buell, Inc., 131 State St., Boston, Mass.
Butchers Rendering Co., Fall River, Mass.
C & R Sales Co., Box 835, Worcester, Mass.
Lyman Carrier, Granger, Ind.
Central Chemical Co., 1115 Main St., Bridgeport, Conn.
Clay & Son, Temple Mill Lane, Stratford, London, England.
Collins Seed .Service Co., 60 Congress St., Boston, Mass.
Colloidal Phosphate Sales Co. of New England, 126 Newbury St., Boston, Mass.
Consolidated Rendering Co., 40 North Market St., Boston, Mass.
Consumers Import Co., Inc., 115 Broad St., New York, N. Y.
Cutler Co., North Wilbraham, Mass.
Davey Tree Expert Co., Kent, Ohio.
Jacob Dold Packing Co., 745 Wilham St., Buffalo, N. Y.
.lohn C. Dow Co., 200 Broadway, Cambridge, Mass.
Eastern States Farmers' Exchange, Box 14.S2, Springfield, Mass.
Eastern States Poultry Manure Corp., 420 Lexington Ave., New York, N. Y
Thomas W. Emerson Co., 213 State St., Boston, Mass.
Essex Fertihzer Co., 39 North Market St., Boston, Mass.
Excell Laboratories, 4535 Ravenswood Ave., Chicago, 111.

Ford Motor Co , Dearborn, Mich.
H. L. Frost & Co., 10 Mill St., Arlington, Mass.
Gloucester Products Co., 3 Angle St. (rear), Gloucester, Mass.
Goulard & Olena, Inc., 140 Liberty St., New York, N. Y.
GrasseUi Chemical Co., Inc., Guardian Building, ('leveland, Ohio.

Halfhill Co., 783 Ceres Ave., Los Angeles, Cal.

Thomas Hersom & Co., New Bedford, Mass.
Humphreys-Godwin Co., Memphis, Tenn.
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Hyper-Humus Co., Newton, N. J.

International Agricultural Corp., 38 Chauncy St., Boston. Mass.
Henry James & Son, Inc., Sonierville, Mass.
Henry .James & Son, Inc., 20 Stockbridge St., Springfield, Mass.
John Joynt, Lucknow, Ontario, Canada.
SpencerKellogg & Sons, Inc., 98 Delaware Ave., Buffalo, N. Y.

kelloggs & Miller, Inc., Amsterdam, N. Y.

Koppers Products Co., Koppers Bldg., Pittsburgh, Penn.

M. F. Lansill, 80 Charles River Parkway, Newton, Mass.

Little Tree Farms, Pleasant St., Framingham Centre, Mass.
L B Lovitt tfe Co., Memphis, Tenn.
Lowell Fertilizer Co., 40 North Market St., Boston, Mass.

Maine Farmers Exchange, 708 Grain & Flour E.xchange, Boston, Mass.

Mapes Formula & Peruvian Guano Co., 270 Madison Ave., New York, N. Y.

Geo. E. Marsh Co., 393 Chestnut St., East Lynn, Mass.

McCallum Co., 133 Seventh St., Pittsburgh, Penn.

Donald S. McCrillis, 89 State St., Boston, Mass.
W. N. McCrilhs & Co., 89 State St., Boston, Mass.
Merrimac Chemical Co., Inc., 148 State St., Boston, Mass.

Middlesex County Farm Bureau, 740 Main St., Waltham, Mass.

Miller Fertilizer Co., Baltimore, Md.
Milwaukee Sewerage Commission, .508 Market St., Milwaukee, Wis.

Mitchell Fertilizer Co., 4 Westminster St., Providence, R. I.

Natural Guano Co., Aurora, 111.

New England Dressed Meat and Wool Co., 1/4 Somervdle Ave., Somerville, Mass.

New England Fertilizer Co., 40-A North Market St., Boston, Mass.

New England Rendering Co., R. 39 Market St., Brighton, Mass.

Nitrate Agencies Co., 104 Pearl St., New York, N. Y. ,, , ^. ,-

N V Potash Export My. of Amsterdam, Holland, 19 West 44th St., Aew i ork, N. 1

.

Old Deerfield Fertilizer Co., Inc., 28 Sugarloaf St., South Deerfield, Mass.

Olds & Whipple, Inc., 168 State St., Hartford, Conn.
Pacific Manure & Fertilizer Co., 429 Davis St., San Francisco, Cal.

Carroll S. Page Co., Inc., Hyde Park, Vt. ^ „
Louis E Page, 469 Rutherford Ave., Charlestown Dist., Boston, Mass.

Parmenter & Polsey Fertilizer Co., 41 North Market St., Boston, Mass.

Pawtucket Rendering Co., Rear 654 Mineral Spring Ave., Pawtucket, R. I.

Piedmont-Mt. Airy Guano Co., Inc., Baltimore, Md.
Plantabbs Corp., 1214 Court Square Bldg., Baltimore, Md.
Plantspur Products Co., Ridgefield, N. J.

Arthur B. Porter, Inc., 55 Dearborn St., Salem, Mass.

Premier Poultry Manure Co., 327 South LaSalle St.. Chicago, 111.

Pulverized Manure Co., 828 Exchange Ave., Chicago, 111.

Ramshorn Mills, West Millbury, Mass.
Rogers & Hubbard Co., Portland, Conn.

, , , , . „
Rose Manufacturing Co., 37th and Filbert Sts., Philadelphia, Penn.

Ross Brothers Co., Worcester, Mass.
N. Roy & Son, 675 Washington St., Attleboro, Mass.

F S Royster Guano Co., Baltimore, Md.
Ruhm Phosphate & Chemical Co., Mt. Pleasant, Tenn.

^

F. Rynveld & Sons, 3.50 Greenwich St., New York, N. 1

O M. Scott & Sons Co., Marysville, Ohio.

Seedtown Products, Inc., .526 West 18th St., Chicago, 111. ^, ,, ,, ^. ^
M. L. Shoemaker & Co., Inc., 3000 North Delaware Ave., Philadelphia, 1 enn.

Smith Agricultural Chemical Co., Columbus, Ohio.

Springfield Rendering Co., Springfield, Mass. ,^„„^ ,. .. , t^, , r,,..- at i

Standard Wholesale Phosphate & Acid Works, Inc., 1600 Contmenta Bldg. Baltimore, Md.

Stimuplant Laboratories, Inc., Nelson Ave. and Rawson St., Long Island City, N. \.

Swift & Co., Fertilizer Works, Baltimore, Md.
,.t ,^ , „t x-

Synthetic Nitrogen Products Corp., 285 Madison Ave., New York, N. \ .

Henry J. Taubert Co., West Plain St., Cochituate, Mass.

Tennessee Copper & Chemical Corp., Lockland, Ohio ,,,.*. i

William Thomson & Sons, Ltd., Tweed Vineyards, Clovenfords, Scotland.

Tobacco By-Products & Chemical Corp., 1010 Columbia Bldg., Louisville, Ky.

Uniform Products Co., Inc., Ill Fifth Ave., New York, N. \.

Vex Sales Corp., 1715 Armitage Ave., Chicago, III.

Victory Fertihzer Corp., 113 State St., Boston, Mass.

Virginia-Carohna Chemical Corp., 120 Broadway, New \ ork M. 1.

Virginia-Carohna Chemical Corp., Richmond, Va.

Walker-Gordon Laboratory Co., Inc., Plainsboro, N J.

C. P. Washburn Co., Cambridge St., Middleboro, Mass.

Wessel, Duval & Co., 1 Broadway, New York, N. \ .

Wilcox Fertihzer Co., Mystic, Conn.
W. W. Windle Co., 95 West Main St., Millbury, Mass.

E. L. Winn, Inc., 355 Jersey Ave., Elizabeth, N. J.

Woodard Bros, Greenfield, Mass.
Worcester Rendering Co., Auburn, Mass.
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This is the thirty-sixth report of the work of feeding stuffs inspection
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sumption, collected during the year ending September 1, 1930.
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INSPECTION OF COMMERCIAL FEEDSTUFFS

By Philip H. Smith'

Du ing the past year 1,738 samples of feeding stuffs have been collected and

analyzed. The collection of these samples involved visiting at least once 178

dealers, located in 107 towns.

One thousand and fifty brands of feed have been registered for sale by 258

manufacturers and dealers. This is a greater number than for any previous

year since the present law has been in force.

The number of violations of the law is extremely small when the volume of

business is considered, and it has not been necessary to prosecute a single case

this year.

In common with other lines of business, there is a constant trend toward

consolidation, and at the present time a considerable proportion of the grain

business of Massachusetts is in the hands of a few large corporations. Con-

trary to what might be expected, this has not decreased the number of brands

of feed offered for sale. Such a decrease should be anticipated as a future trend.

iThe following staff members assisted in the inspection: John W. Kuzmeaki (resigned), H.

Robert DeRose, Albert F. Spelman, John B. Zielinski, Jr. (resigned). Chemists; Frederick A.

McLaughlin, Microscopist; James T. Howard, Inspector; Cora B. Grover, Clerk.
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Feeds Not Conforming to Guarantees.

(Shortages of less than one per cent in protein or fat or an excess of less than one per cent fiber

are not listed.)

§^

III
g o g

Manufacturer and Brand.

£3+J
.Ha
O 01

"go
Q S
mPh

Wo

E. T. Allen Co.
Atlas Standard Cottonseed Meal

Allied Mills, Inc.
Amco Calf Meal
Amco Horse Feed.....
Amco Laying Mash with Alfalfa Meal

Arcady Farms Milling Co.
Milkers Ready Ration.

Ashcraft-Wilkinson Co.
Helmet Brand Prime Cottonseed Meal .

Paramount Brand 36% Cottonseed Meal

Butchers Rendering Co.
Special Meat Scrap

Butman Grain Co.
( Climax Growing Mash
1 Climax Growing Mash

Canada Linseed Oil Mills, Ltd.
Maple Leaf Linseed Oil Cake

J. Cushing Co.
Big C Growing Mash .

f Diamond A Dairy Ration
1 Diamond A Dairy Ration
H & C Feed ....

E. A. Cowee Co.
( Coweco 1925 Dairy Ration
I Coweco 1925 Dairy Ration
' Coweco 1925 Dairy Ration
Coweco 20 Dairy Ration
Coweco Special Formula Egg Mash

J. W. Day Co.
Cream Laying Mash .

Decatur Milling Co.
Homco Hominy Feed

Dflaware Mills
Indian Laying Mash

Denver Alfalfa Milling and Products Co.
XXX Alfalfa Meal

Dewey Bros. Co.
Corn Distillers Grains

John C. Dow Co.
f Dow's 55% Beef Scraps
\ Dow's 55% Beef Scraps

Elmore Milling Co.
Elmore Chick Feed

1 Elmore Milk Grains.
-i Elmore Milk Grains.

I Elmore Milk Grains,

i
Elmore Sugared Feedall

-< Elmore Sugared Feedall
( Elmore Sugared Feedall

2.0

4.5

1.3
1.0

2.6
1.4

1.0

1.5
1.9
1.8

2.7

1.0

2.8

1.3

3.0

1.0
1.2

1.0

1.9
3.5

1.2

1.9

1.6
1.9
1.5

1.1
2.0

1.9

1.9
2.0
2.0
5.1
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Feeds Not Conforming to Guarantees— Continued

s°s

Manufacturer and Brand.

OCL,

1

4

23

9

Elmore Milling Co. — Con.
^ Granger Open Formula Ration

j Granger Open Formula Ration
< Granger Open Formula Ration
f Granger Open Formula Ration
^ Granger Open Formula Ration

Farmers Feed Co.
Brewers Dried Grains .

Flory Milling Co.
Flory's 24 Dairy Feed
National Cow Feed
Record Dairy Feed
Record Horse Feed

General Mills, Washburn Crosby Co.
Adrian Red Dog Flour
Gold Medal Ciiick Starter with Buttermilk

D. H. Grandin Milling Co.
Grandin's Stock Food

Hinckley Rendering Co.
Hinckley Poultry Food

Humphreys-Godwin Co.
f Danish Brand Cottonseed Meal
\ Danish Brand Cottonseed Meal
Dixie Brand Cottonseed Meal
Dixie Brand Cottonseed Meal
Dixie Brand Cottonseed Meal

Jersee Co.
Just Right Chick Starter .

f Just Right Egg Mash
\ Just Right Egg Mash
I Just Right Growing Mash
\ Just Right Growing Mash

Dan Joseph Co.
Pinta Columbus Brand Cottonseed Meal

.

H. H. King Flour Mills Co.
Fancy Brodflake Bran
Gold Mine Feed

Marianna Sales Co.
White Mule Brand Cottonseed Meal
White Mule Brand Prime Cottonseed Meal

Maritime Milling Co.
B. B. Red Dog Flour

Memphis Cottonseed Products Co.
Durham Thirty-Six Cottonseed Meal

Mennel Milling Co.
Memo 22% Sweet Dairy Feed .

Jas. F. Morse & Co.
Meat Scraps 55%

New England Rendering Co.
( Brighton Feeding Bone .

< Brighton Feeding Bone .

( Brighton Feeding Bone .

f Boston Pure Cod & Haddock Meal
\ Boston Pure Cod & Haddock Meal

1.5
3.9
1.3
1.4
1.0

1.8

1.1
2.4

2.0

1.2

1.0
1.0
1.3
3.9
1.5

1.3
1.2

3.7

2.9

1.6

1.3

4.7
5.5
6.9

1.2

1.2

3.2
2.0
1.5
1.6
1.2
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Feeds Not Conforming to Guarantees — Continued.

25

O 3
o

Manufacturer and Brand. Qg

OpLi

i- is

New England By-Products Corp.
Blue Seal Meat Scrap .

Park & Pollard Co.
f Chelsea Horse Feed
I Chelsea Horse Feed
Milk Maid 24 Sweetened Dairy Ration
P & P Top Notch 16% Ration .

Pecos Valley Alfalfa Mill Co.
Velvet Meal

Quaker Oats Co.
Ful-0-Pep Egg Mash .

Green Cross Horse Feed
Quaker 20% Dairy Ration
Schumacher Feed
Sugared Vim .

Quisenberry Feed Mfg. Co.
Quality More Egg Laying Mash
Quisenberry 20% Dairy Feed .

John Reardon & Sons Co.
/ Register Brand Meat Scrap 55%
t Register Brand Meat Scrap 55%

Rockdale Mills
R-(Jwn Dairy Ration .

R. W. Ropes
f Ropes Balanced Ration
\ Ropes Balanced Ration
Ropes Growing Feed .

Ropes Poultry Hash

Russell & Macaulay
f Chickfalfa .

1 Chickfalfa .

St. Albans Grain Co.
Hygrade Stock Feed Sweetened

.

f Wirthmore Calf Meal
1 Wirthmore Calf Meal
Wirthmore 25 Balanced Ration

A. W. Scott Co.
/ Atlas Poultry Greens
I,
Atlas Poultry Greens

Sherwin-Williams Co., of Canada, Ltd.
/ Linseed Meal, Screwpress

J Linseed Meal, Screwpress
^ Linseed Meal, Screwpress
' Linseed Meal, Screwpress

Standard Milling Co.
Wheat Bran

C. P. Washburn Co.
Madi^ Right Dairy Ration
Made Right Molasses Dairy Feed

H. K. Webster Co.
Blue Seal Starting & Growing All Mash Ration

Stanley Wood Grain Co.
Wood's Dairy Ration

2.8

1.5

1.5

1.6
1.7

3.9
8.1

3.6
2.7

1.0

2.4

1.3
1.1
3.6

2.5
1.8
1.9
1.1

1.9
1.1

1.0

1.2

1.1

2.3
2.8

1.2

1.0
2.3
2.3
3.1

1.6

2.3
9.0

3.6

1.8
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Feeds Not Conforming to Guarantees — Concluded.
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a
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Cream Laying Mash

Ground Oats

Ground Oats

Shea's Mash Feed

Shea's Mash Feed

Egg Maker Mash

Pulverized White Oats

J. W. Day & Co.

Fall River Grain Co.

Mackenzie & Winslow

John Shea

John Shea

C. H. Symmes

F. S. Wertz & Son

Corn gluten feed present; not de-
clared.

Barley present; not declared.

Barley present; not declared.

Charcoal, barley and whole weed
seed present; not declared.

Gluten feed and barley present; not
declared.

Gluten feed present; not declared.

Barley present; not declared.

The following feeds contained unground weed seeds or undeclared screenings:

Milkers Ready Ration Arcady Farms Milling Co.

Besbet Growing Mash Arcady Farms Milling Co,

Granger Open Formula Ration Elmore Milling Co.

A small amount of unground screen-
ings.

A small amount of kaffir corn or milo
maize undeclared, and weed seeds.

Otsego Economy Ration Elmore Milling Co.
(3 samples)

Bull Brand Dairy Ration Maritime Milling Co.
Sweetened

Hi-Test 20% Dairy Feed (3 Maritime Milling Co.
samples)

Marmico Dairy Feed (3 Maritime Milling Co.
samples)

A small amount of screenings; may
have been introduced with wheat
bran.

Screenings present; not declared.

Whole weed seeds.

Whole weed seeds.

Whole weed seeds

Certified Ingredients.

The Massachusetts feeding stuffs act requires that prepared feeds containing

two or more ingredients shall carry as a part of their guarantee the name of

each ingredient used. While the accuracy of these statements has usually

been checked through microscopic examination, the guaranteed ingredient

content of feeds has not previously been published. In order to enable the

purchaser to compare the ingredient content in two of the more important

groups, namely, dairy feeds and poultry laying mashes, these data are given

in so far as they apply to samples collected. Brands registered but not found

by the inspector are omitted. The chemical composition of the feeds listed will

be found elsewhere in this bulletin.

AlUed Mills, Inc.

Amco 24% Batch Mix
Corn gluten feed, corn gluten meal, cottonseed meal — choice, wheat standard bran, hominy

feed and corn meal, malt grains, ground barley.

Amco Egg Mash
Wheat standard bran, wheat flour middlings, corn meal, fine ground oats, meat scraps.

Amco 24% Flexible Formula Dairy Ration Formula B
Corn gluten feed, corn gluten meal, cottonseed oil meal, linseed oil meal— o. p., wheat stan-
dard bran, hominy feed and corn meal, ground oats, dried malt grains, soy bean oil meal,
ground barley, ground wheat, cane molasses, 1% steamed bone meal, 1% ground limestone
and 1% salt.

Amco 20% Flexible Formula Dairy Ration Formula C
Corn gluten feed, corn gluten meal, cottonseed oil meal, linseed oil meal — o. p., wheat stan-
dard bran, hominy feed and corn meal, ground oats, dried malt grains, soy bean oil meal,
ground barley, ground wheat, cane molasses, 1% steamed bone meal, 1% ground limestone
and 1% salt.

Amco 20% National Dairy Ration
Corn gluten feed, cottonseed oil meal, linseed oil meal — o. p., wheat standard bran, hominy
feed and corn meal, ground oats, corn distillers dried grains, peanut oil meal, ground barley,
ground wheat, cane molasses, 1% steamed bone meal, 1% ground limestone and 1% salt.
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Amco 16H% Sucrene Dairy Ration
Dried malt grains, cottonseed oil meal, linseed oil meal — o. p., corn gluten teed, corn feed
meal, wheat standard bran, ground and bolted wheat screenings, clipped oat by-product, cane
molasses, ground limestone, salt.

Amco Super Egg Mash
Wheat standard bran, wheat flour middlings, corn meal, dried buttermilk, meat scraps, fish

meal, alfalfa leaf meal, fine ground oats.

Amco 24% Universal Dairy Ration
Corn distillers dried grains, soy bean oil meal, cottonseed oil meal, linseed oil meal — o.p., corn
gluten feed, wheat standard bran, ground oats, hominy feed, ground barley, ground wheat,
cane molasses, 17c steamed bone meal, 1% ground limestone and 1% salt.

A. P. Ames Co.

Egg Mash
Corn meal, wheat bran, wheat middlings, pulverized oats, meat scraps, fish scraps, bone meal,
calcium carbonate, alfalfa.

24% Milk Maker
Corn meal or hominy, wheat bran, wheat middlings, ground oats, gluten feed, gluten meal,
linseed meal, cottonseed meal, calcium carbonate, salt, bone meal.

Arcady Farms Milling Co.

Advanced Registry Dairy Feed
Hominy feed, o. p. linseed oil meal, corn gluten feed, dried grains from barley, malt and corn,
wheat bran, wheat middlings, cottonseed meal, M of 1% salt.

Arcady Besbet Laying Mash
Meat scraps, dried buttermilk, oat meal, corn feed meal, corn gluten feed, alfalfa meal, o. p.

linseed oil meal, fine ground oats, wheat bran, wheat middlings, bone meal, 1% calcium car-
bonate from limestone, '2 of 1% salt, cod liver oil.

Milkers Ready Ration
Corn gluten feed, dried grains from barley, malt and corn, wheat middlings, wheat bran,
o. p. linseed oil meal, corn oil cake meal, corn feed meal, cleaned ground and bolted wheat
screenings, cottonseed meal, molasses, M of 1% salt.

Old Colony Feed
Cottonseed meal, hominy feed, corn gluten feed, o. p. linseed oil meal, dried beet pulp, wheat
bran, wheat middlings, 1% calcium carbonate from limestone, H of 1% salt.

E. W. Bailey & Co.

Bailey's Open Formula 20% Dairy Feed
Gluten feed, yellow hominy, o. p. oil meal, ground oats, wheat bran, choice cottonseed meal,
corn distillers grains, standard wheat middlings, P. R. cane molasses, steamed bone meal, cal-

cium carbonate, salt.

Favorite Dairy Ration
White hominy feed, cottonseed meal, linseed oil meal, corn meal, ground oats, wheat bran,
corn gluten feed, wheat middlings, edible bone meal, calcium carbonate and fine salt.

Favorite Dairy Ration, Sweetened
White hominy feed, cottonseed meal, linseed oil meal, corn meal, ground oats, wheat bran,
corn gluten feed, wheat middlings, edible bone meal, calcium carbonate and fine salt, with
molasses.

G. N. Bartemus Co.

Barco Special Mash Feed
Hominy, gluten feed, white midds, fine ground oats, wheat bran, Hi-Grade beef scraps, skim
milk and leaf alfalfa, salt.

Beacon Milling Co., Inc.

Auburn Dairy Feed
Corn gluten feed, old process linseed oil meal, ground oats, corn meal, ground grain screenings,

cottonseed meal, wheat bran, ground barley, barley malt sprouts, molasses, 1% salt, 1%
calcium carbonate, 1% calcium phosphate.

Beacon Breeders Mash with Buttermilk
Dried skim milk, dried buttermilk, meat scrap, fish meal, bone meal, alfalfa leaf meal, corn
meal, pulverized heavy oats, pulverized barley, corn gluten meal, wheat bran, wheat middlings,
cod liver oil, 1% charcoal, 3^2% fine salt,>2% sulphur, 3% calcium carbonate, 2% calcium phos-
phate, 1% Protozyme (an enzyme-supplying product derived from biochemically processed
cereals).

Beacon Dairy Ration
Old process linseed oil meal, soy bean oil meal, corn gluten feed, corn distillers dried grains,

barley, corn gluten meal, hominy feed, corn meal, cottonseed meal, alfalfa meal, wheat bran,
wheat middlings, 1% calcium carbonate, 1% calcium phosphate, 1% salt.

Beacon Egg Mash with Buttermilk
Dried buttermilk, dried skim milk, meat scrap, bone meal, fish meal, corn gluten meal, soy
bean oil meal, pulverized barley, pulverized heavy oats, corn meal, alfalfa leaf meal, wheat
bran, wheat middlings, 3% calcium carbonate, 2% calcium phosphate, }/2% fine salt, 1%
Protozyme (an enzyme-supplying product derived from biochemically processed cereals).
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Beacon's Cayuga Laying Mash with Buttermilk
Dried buttermilk, dried skim milk, fish meal, meat scrap, corn meal, alfalfa leaf meal, wheat
bran, wheat middlings, pulverized barley, corn gluten meal, pulverized heavy oats, 3% cal-

cium carbonate, 2% calcium phosphate, ^ 2'H salt.

Berkshire Coal & Grain Co., Inc.

Berkshire Hills Sweet Dairy Feed
Molasses, wheat bran, ground barley, ground oats, gluten feed, linseed meal, cottonseed meal,
wheat middlings, corn meal, calcium carbonate, bone meal, salt.

Green Mountain Dairy Ration
Cottonseed meal, wheat bran, ground oats, ground barley, gluten feed, hominy, oil meal, salt
and calcium carbonate.

Butman Grain & Feed Co.

Climax Laying Mash
Corn meal, bran, middlings, ground wheat, ground oats, beef and fish scraps, gluten, calcium
carbonate and salt.

Cllmas Special Twenty Dairy Feed
Corn meal, bran, middlings, ground oats, oil meal, oat and gluten feed, cottonseed meal,
molasses and salt.

Chapin & Co.

Ajax Dairy Ration 20%
Cottonseed meal, linseed meal, dried brewers grains, corn oil meal, corn gluten feed, wheat
bran, wheat middlings, hominy meal, ground barley, molasses, salt, 1% calcium carbonate,
bone charcoal, wheat bran and wheat middlings contain screenings not to exceed mill run.

Unicorn Dairy Ration
Linseed meal, corn gluten meal, corn gluten feed, cottonseed meal, brewers grains, corn oil

meal, wheat bran, wheat middlings, hominy meal, ground barley, molasses, calcium carbon-
ate, bone charcoal, salt.

Coles Co.

Fortune Egg Mash with Dried Buttermilk
Ground corn, wheat, oats, barley, kaffir corn, buclcwheat, alfalfa, wheat bran, wheat flour
midds, old process linseed meal, corn gluten feed, corn germ meal, hominy, dried buttermilk,
fish meal, bone & meat meal, calcium carbonate, 1% salt, (wheat bran and wheat middlings
may contain screenings not to exceed mill run.)

Nicolas Courcy

Courcy's Eastern Milk Laying Mash
No. 2 yellow corn meal, wheat bran, flour middlings, pulverized oats, alfalfa leaf meal, dried
or skim milk, 50% beef scraps, fish meal, steamed bone meal, 1% fine salt.

Cover & Palm Co.

The Perfect Dry Mash
Alfalfa meal, hominy feed, corn meal, wheat mixed feed, animal meal, gluten feed, linseed oil

meal, beef scraps, oats and oat feed, kaffir corn meal, dried buttermilk.

E. A. Cowee Co.
Coweco 20% Dairy Ration

Wheat bran, wheat middlings, gluten feed, corn meal, linseed meal, ground oats, cottonseed
meal, brewers grains, molasses, edible bone meal, calcium carbonate and salt.

Coweco 20%, Beet Pulp Dairy Ration
Gluten feed, cottonsefd m?al, malt grains, corn meal, wheat bran, wheat middlings, beet pulp,
calcium carbonate, and salt.

Coweco 1925 Dairy Ration
Wheat bran, wheat middlings, corn meal, cottonseed meal, gluten feed, linseed meal, hominy,
ground oats, brewers grains, salt and cane molasses, calcium carbonate.

Coweco Open Formula Dairy Ration
Corn meal, wheat middlings, wheat bran, cottonseed meal, o. p. linseed meal, brewers grains,
gluten meal, molasses, edible bone meal, calcium carbonate and salt.

Coweco Special Open Formula Egg Mash
Corn meal, wheat bran, flour middlings, fine ground oats, meat scraps, fish meal, alfalfa leaf
meal, edible bone meal, salt and calcium carbonate and cane molasses.

Coweco Laying Mash
Wheat bran, oats, barley, gluten feed, linseed, meat scraps, wheat middlings, fish scraps,
corn meal, buttermilk, alfalfa meal, calcium carbonate, salt. With or without cane molasses,
with or without cod liver oil.

J. Gushing Co., Lexington, Mass.

Lexington Poultry Mash
Meat scraps, fish scraps, gluten feed, linseed meal, alfalfa meal, wheat middlings and bran,
corn meal, salt.
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J. Gushing Co., Fitchburg, Mass.

Big C Mash
Wheat bran, wheat middlings, stock feed, hominy, scraps, corn meal, oil meal, corn gluten
feed, fish meal, ground oatmeal, 5 2% salt, molasses.

Big C Special Dairy Feed
Stock feed, cottonseed meal, oil meal, hominy, corn gluten feed, wheat bran, 1% salt, 1% bone,
1% lime, 3% molasses, wheat middlings, ground oats.

Diamond A Dairy Feed
Corn meal, oil meal, corn gluten feed, wheat bran, dried brewers grains, corn gluten meal,
cottonseed meal, stock feed, 1%. salt.

Diamond A Mash
Meal, wheat bran, wheat midds, scraps, alfalfa meal, ground oats, corn gluten feed, old pro-
cess oil meal, cottonseed meal, 1% salt.

Diamond C Dairy Feed
Corn meal, wheat bran, wheat midds, cottonseed meal, corn gluten feed, corn gluten meal,
oil meal, beet pulp, salt 1 5^2%.

Quality 24'^ Dairy Feed
Wheat bran, wheat midds, corn gluten feed, dried brewers grains, cocoanut oil meal, cotton-
seed meal, old process oil meal, soy bean meal, cane molasses, corn feed meal, ground oats,

1% bone meal, 1% calcium carbonate, 1% salt.

Quality 20< f Dairy Feed
Wheat bran, corn gluten feed, wheat midds, dried brewers grains, cane molasses, cottonseed
meal, soy bean meal, corn feed meal, ground oats, cocoanut oil meal, old process oil meal,
reground grain screenings from wheat, 1% bone meal, 1% calcium carbonate, 1% salt.

Quality Laying Mash
Dried buttermilk, meat and fish scrap, wheat midds, corn feed meal, wheat bran, corn gluten
feed, ground oats, hominy, old process oil meal, alfalfa meal, J'2% salt.

Vigor 24% Dairy Feed
Wheat bran, cottonseed meal, corn gluten feed, wheat midds, soy bean meal, cane molasses,
dried brewers grains, cocoanut oil meal, ground oats, corn feed meal, old process oil meal,
reground grain screenings from wheat, 1% bone meal, 1% calcium carbonate, 1% salt.

Vigor 169, Dairy Feed
Corn gluten feed, dried brewers grains, cottonseed meal, soy bean meal, cane molasses, cocoa-
nut oil meal, old process oil meal, wheat midds, wheat bran, oat meal mill by-product (oat
midds, oat hulls, oat shorts), reground grain screenings from wheat, 1% bone meal, 1% cal-

cium carbonate, 1% salt.

Cutler Co.

King Dairy Feed with Beet Pulp Sweet
Dried beet pulp, corn gluten feed, cottonseed meal, old process linseed meal, wheat bran,
wheat middlings, yellow corn meal, ground oats, edible bone meal, pure cane molasses and
dairy salt.

King 22 Milk Ration Sweetened
Old process linseed meal, cottonseed meal, corn gluten meal, corn gluten feed, wheat bran,
wheat middlings, yellow corn meal, ground barley, ground oats, alfalfa meal, bone meal,
calcium carbonate, pure cane molasses and dairy salt.

Delaware Mills, Inc.

Delco 24
'"o Dairy Feed

Linseed oil meal, corn gluten feed, cottonseed meal, wheat bran (which may contain mill run
screenings), wheat middlings, corn meal, calcium carbonate, salt.

Indian Laying Mash (with Dried Buttermilk)
Dried buttermilk, meat scrap, fish meal, bone meal, linseed oil meal, corn gluten feed, alfalfa

meal, wheat bran, wheat middlings, corn feed meal, ground barley, ground oats, cottonseed
meal, calcium phosphate and salt.

F. Diehl & Son, Inc.

Diehl's Dairy Feed
Banner Feed, bran, brewers grains, cottonseed, gluten feed, linseed meal, and salt, and calcite

flour.

Diehl's Dry Mash
Alfalfa, Banner Feed, bone, buttermilk, charcoal, fish scraps, gluten meal, linseed meal, meat
scraps, middlings and red dog.

J. L. Dunnell & Son
Excel Dairy Ration 24%

Corn meal, gluten feed, wheat bran, cottonseed meal, ground oats, oil meal, salt, calcium car-
bonate.

Excel 20% Dairy Ration
Corn meal, gluten feed, cottonseed meal, wheat bran, ground oats, salt, bone meal, calcium
carbonate.
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East Bridgewater Farmers Cooperative Exchange, Inc.

Special Dairy Feed
Wheat bran, middlings, corn meal or hominy, gluten feed, linseed meal, ground oats, cane
molasses, edible bone meal, calcium carbonate, cottonseed meal and salt.

Special Milk Mash
Yellow corn meal, wheat bran, red dog or second clear flour, choice beef scrap, alfalfa leaf

meal, ground oat meal, linseed meal, dried skim milk, edible bone meal and salt.

Eastern Grain Co.

Eastern 24% Dairy Feed Sweetened
Bran, 43% cottonseed meal, linseed meal, distillers grains, ground oats, Buffalo gluten. Dia-
mond gluten, peanut meal, ground barley, corn meal, pure cane molasses, high grade bone
meal, calcium carbonate, middlings, salt.

Eastern 20% Dairy Feed Sweetened
Bran, 43% cottonseed, linseed meal, distillers grains, ground oats, Buffalo gluten. Diamond
gluten, peanut meal, ground barley, corn meal, pure cane molasses, high grade edible bone
meal, middlings, calcium carbonate, salt.

Eastern States Farmers' Exchange

Eastern States Milk Egg Mash
E. S. No. 2 yellow corn meal — attrition, standard wheat bran, wheat flour middlings, E. S.

pure ground oats (No. 2 — 38 lb. clipped — unsul.), E. S. meat scraps 50%, pure fish meal
55%, alfalfa leaf meal, pure dried buttermilk, steamed bone meal, salt.

Eastern States Fulpail Dairy Ration
E. S. pure ground oats (No. 2 — 38 lb. clipped — unsul.), standard wheat bran, corn gluten
feed, E. S. choice cottonseed meal, old process linseed oil meal — pure, choice yellow hominy,
E. S. barley — ground, soy bean oil meal, corn distillers grains, molasses, bone meal, calcium
carbonate, salt.

Eastern States Milkmore Dairy Ration
E. S. choice cottonseed meal, corn gluten feed, old process linseed oil meal— pure, soy bean
oil meal, standard wheat bran, E. S. barley— ground, E. S. pure ground oats (No. 2 — 38
lb. clipped — unsul.), choice yellow hominy, corn distillers grains, molasses, bone meal, cal-

cium carbonate, salt.

Michael W. Ellis

Uncle Mike's Poultry Mash
Wheat bran, wheat middlings, hominy, gluten, corn meal, rolled oats or fine feeding oatmeal,
beef scraps, bone meal, salt, charcoal, dried skim milk, calcite flour.

Elmore Milling Co., Inc.
Elmore Egg Mash

20% dried buttermilk and meat scraps, 2nd clear wheat flour; pure ground oats, wheat mid-
dlings, corn meal or hominy feed, wheat bran, cod liver oil, not more than 1% calcium carbon-
ate, salt.

Elmore Milk Grains
Corn distillers grains, wheat bran, old process oil meal, corn meal or hominy feed, barley malt
sprouts, corn gluten feed, cottonseed meal, dried brewers grains, calcium carbonate, salt.

Elmore's Sweet Digesto Dairy Feed
Corn gluten feed, cottonseed meal, wheat bran, linseed oil meal, pulverized wheat screenings,

oat meal mill by-products (oat hulls, oat midds and oat shorts), cane molasses, salt.

Granger Ration
Linseed oil meal, cottonseed meal, corn gluten feed, wheat bran, corn gluten meal, malt grains,

cane molasses, corn meal, hominy feed, soy bean meal, bone meal, calcium carbonate, salt.

Otsego Economy Ration
O. p. oil meal, cottonseed meal, corn gluten feed, wheat bran, corn gluten meal, corn meal,
cane molasses, copra oil meal, phosphatic calcium carbonate, ground oats, salt.

John W. Eshelman & Sons

Eshelman Certified 24% Dairy Ration
Corn gluten feed, 34% pro. o. p. oil meal, 41% pro. cottonseed meal, choice hominy feed,

pure ground 38 lb. No. 2 white clipped oats, soy bean meal, standard wheat bran, corn distillers

dried grains, cane molasses, steamed bone meal, calcium carbonate, salt.

Eshelman Challenge Dairy Feed
Wheat bran, cottonseed meal, corn gluten feed, wheat middlings, soy bean meal, cane mo-
lasses, dried brewers grains, cocoanut oil meal, ground oats, corn feed meal, o. p. oil meal,
reground grain screenings from wheat, 1%, bone meal, 1% calcium carbonate, 1% salt.

Eshelman Lancaster 20% Dairy Feed
Wheat bran, corn gluten feed, wheat middlings, dried brewers grains, cane molasses, cotton-
seed meal, soy bean meal, corn feed meal, ground oats, cocoanut oil meal, o. p. oil meal, re-

ground grain screenings from wheat, 1% bone meal, 1% calcium carbonate, 1% salt.

Eshelman Laying Mash
Wheat middlings, corn feed meal, meat scrap, fish scrap, wheat bran, corn gluten feed, ground
oats, hominy feed, o .p. oil meal, '2% dried buttermilk, 1% alfalfa meal, } 2% salt.
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Eshelman Pennsy 16% Dairy Feed
Corn gluten feed, dried brewers grains, cottonseed meal, soy bean meal, cane molasses, cocoanut

oil meal, o. p. oil meal, wheat middlings, wheat bran, oat meal mill by-product (oat midds,

oat hulls, oat shorts), reground grain screenings from wheat, 1% bone meal, 1% calcium
carbonate, 1% salt.

Frank A. Fales & Co.

Poultry Mash
Wheat bran, wheat middlings, corn meal, ground oats, gluten feed, alfalfa meal, meat scraps,

fish scraps, linseed meal.

Flory Milling Co., Inc.
Flory's Dairy Feed

Cottonseed meal, o. p. oil meal, corn gluten feed, corn gluten meal, dried brewers grains, corn
meal, alfalfa meal, standard wheat bran, standard wheat middlings, ground oats, molasses,

calcium carbonate, bone meal, salt.

Fred A. Fountain

Fountain's Buttermilk Laying Mash
Dry buttermilk or dry skim milk, beef scrap, fish meal, ground oat groats, second clear Hour,

bran, middlings, yellow corn meal, gluten, calcium carbonate, powdered charcoal, table salt.

E. & A. M. Fullerton, Inc.

O. K. Poultry Mash
Corn meal, gluten feed, bran, middlings, ground oats, linseed meal, meat and bone meal.

J. B. Garland & Son
Garland's Poultry Mash

Wheat bran and middlings, corn meal, gluten meal, oat meal, alfalfa, beef scraps, fish meal,
dried milk, calcium carbonate, salt, with or without cane molasses, with or without cod liver

oil.

Royal Worcester Complete Ration
Gluten feed, linseed, oats, wheat middlings and bran, cotton seed meal, beet pulp, salt, cal-

'

cium carbonate, bone meal and cane molasses.

General Mills, Inc.

Eventually Gold Medal Dairy Ration
Wheat germ, linseed oil meal, cottonseed meal, corn gluten feed, ground corn, ground oats,

wheat bran, wheat middlings, calcium carbonate (from ground limestone) 2% iodized salt,

1%, bone meal 1'^.

Eventually Gold Medal Egg Mash (with Dried Buttermilk)
Wheat germ, sifted meat scraps, corn gluten feed, linseed oil meal, alfalfa meal, corn feed

meal, fine ground oat groats, wheat standard middlings, wheat red dog, fine ground bone
meal JaVo- calcium carbonate (from ground limestone) ' 2%, iodized salt 32%, dried butter-
milk.

D. H. Grandin Milling Co.

Grandin's 24% Balanced Dairy Ration
Distillers dried grains, cottonseed meal, cocoanut oil meal, linseed oil meal, corn gluten feed,

wheat bran, wheat middlings, hominy meal, and one-half of one per cent of salt. (Wheat
bran and wheat middlings may contain ground screenings not exceeding mill run.)

Grandin's Laying Mash with Buttermilk
Ground fish, ground meat and bone, corn gluten feed, corn gluten meal, wheat bran, wheat
middlings, corn meal, corn feed meal, hominy feed, ground oats, powdered buttermilk, alfalfa

meal, calcium carbonate, and a small percentage of salt. (Wheat bran and wheat middlings
may contain ground screenings not exceeding mill run.)

Grandin's Milk Maker
Linseed oil meal, cottonseed meal, cocoanut oil meal, corn gluten feed, wheat bran, wheat
middlings, corn meal, corn feed meal, hominy feed, beet pulp and one-half of one per cent of
salt. (Wheat bran and wheat middlings may contain ground screenings not exceeding mill

run.)

Grandin's Sweetened 24 'c Dairy Feed
Linseed oil meal, cottonseed meal, corn gluten feed, corn gluten meal, wheat bran, wheat
middlings, corn meal, corn feed meal, hominy fee I, cane molasses, steamed bone meal, calcium
carbonate and salt. (Wheat bran and wheat middlings may contain ground screenings not
exceeding mill run.)

Grandin's Sweetened 20 Vc Dairy Feed
Linseed oil meal, cottonseed meal, corn gluten feed, wheat bran, wheat middlings, corn meal,
corn feed meal, hominy feed, cane molasses, steamed bone meal, calcium carbonate and salt.

(Wheat bran and wheat middlings may contain ground screenings not exceeding mill run.)

Grandin's Sweetened 16% Dairy Feed
Linseed oil meal, cottonseed meal, corn gluten feed, wheat bran, wheat middlings, corn meal,
corn feed meal, hominy feed, ground barley, cane molasses, steamed bone meal, calcium
carbonate and salt. (Wheat bran and wheat middlings may contain ground screenings not
exceeding mill run.)
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Grandln's 12 Twin Six 12 Dairy Feed
Linseed oil meal, cottonseed meal, cocoanut oil meal, corn gluten feed, wheat bran, wheat
middlings, corn meal, corn feed meal, hominy feed, alfalfa meal, steamed bone meal, calcium
carbonate, and one-half of one per cent of salt. (Wheat bran and wheat middlings may con-
tain ground screenings not exceeding mill run.)

Hales & Hunter Co.

Red Comb Egg Mash with Dried Buttermilk
Corn feed meal, oat flour, wheat bran, wheat middlings, corn gluten feed, meat scraps, alfalfa

meal, soy bean meal, dried buttermilk and not over 5% minerals (calcium carbonate, rock
phosphate, sodium chloride, steamed bone meal, granulated charcoal, iron sulphate, sulphur.)

Horvitz Grain Co.

Make-M-Lay Laying Mash
Wheat bran, corn meal, gluten feed and gluten meal, ground oats, ground barley, red dog,
wheat middlings, linseed meal, meat scraps, calcium carbonate, charcoal.

Open Formula Mash
Coarse corn meal, wheat bran, white middlings, ground oats 40-42, meat scraps 55 p. c. pro-
tein, alfalfa leaf meal, steamed bone meal, dried milk, common salt.

Wantmore Dairy Ration
Hominy feed or corn meal, wheat bran, ground oats, gluten feed and gluten meal, linseed meal,
cottonseed meal, wheat middlings, salt, calcium carbonate.

Wantmore Dairy with Beet Pulp
Hominy feed or corn meal, wheat bran, gluten feed and gluten meal, linseed meal, cottonseed
meal, wheat middlings, salt, beet pulp, calcium carbonate.

Wantmore 20% Dairy Feed Sweetened
Bran, cottonseed meal, linseed meal, distillers grains, ground oats, Buffalo gluten, peanut
meal, gluten meal, ground barley, corn meal, cane molasses, high grade edible bone meal,
calcium carbonate, salt, middlings.

Jaquith & Co.
Dry Mash

Ciround corn, wheat and oats, gluten feed, oil meal, meat and bone meal, buttermilk, beet
pulp, salt.

Jersee Co.
Just Right Egg Mash

Meat scraps, charcoal, ground bone, salt, wheat middlings, wheat bran, ground oats, ground
corn, powdered whole and skim milk, St. John's bread, starch, calcium phosphate, anise,
dried blood and oxide iron, barley fine ground.

Larrowe Milling Co.

Larro — The Ready Ration for Dairy Cows
Yellow corn meal, cottonseed meal, corn gluten feed, o .p. linseed oil meal, standard wheat
bran, standard wheat middlings, dried beet pulp, %% salt.

Larro Egg Mash
Fine ground feeding oatmeal, standard wheat middlings, yellow hominy feed, meat scrap,
standard wheat bran, dried buttermilk, alfalfa meal, bone meal, ?4 % salt and ?4 % calcium
carbonate.

Mansfield Milling Co.
Mansfield Cow-Ration

Wheat bran, corn meal, ground oats, ground barley, cottonseed meal, linseed meal, gluten
feed and salt.

Mansfield Dry-Poultry Mash
Wheat bran, wheat middlings, red dog flour, corn meal, gluten feed, and meat scraps.

Maritime Milling Co., Inc.

B B (Bull Brand) Dairy Ration Sweetened
Dried brewers grains, dried malt grains, o .p. linseed oil meal, cottonseed meal, corn gluten
feed, corn gluten meal, hominy feed, corn meal, wheat bran, wheat middlings, molasses,
steamed bone meal, calcium carbonate and salt. (Wheat bran and wheat middlings may
contain ground screenings not exceeding mill run.)

B B (Bull Brand) Laying Mash with Dried Buttermilk
Dried buttermilk, alfalfa meal, wheat bran, wheat middlings, o. p. linseed oil meal, corn
gluten meal, corn meal, pulverized oats, ground oat meal, meat meal, fish meal, steamed bone
meal, calcium carbonate and salt. (Wheat bran and wiieat middlings may contain mill run
of ground screenings.)

B B Hi-Test Dairy Feed 24% Protein Sweetened
Dried brewers grains, o. p. linseed oil meal, cottonseed meal, corn gluten feed, corn gluten
meal, hominy feed, corn meal, cleaned pulverized and bolted grain screenings, wheat bran,
molasses, steamed bone meal, calcium carbonate and salt.

B B Hi-Test Dairy Feed 20%, Protein Sweetened
Dried brewers grains, dried malt grains, o. p. linseed oil meal, cottonseed meal, corn gluten
feed, corn gluten meal, hominy feed, ground oats, corn meal, cleaned pulverized and bolted
grain screenings, wheat bran, cereal feed (wheat and wheat bran processed), molasses, steamed
bone meal, calcium carbonate and salt.
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B B Martnico 16% Dairy Feed with Molasses
Dried brewers grains, o. p. linseed oil meal, cottonseed meal, corn gluten feed, corn meal,
cleaned pulverized and bolted grain screenings, wheat bran, oat hulls, oat shorts, oat midds,
molasses, steamed bone meal, calcium carbonate and salt.

Marshall Grain Co., Inc.

M. G. C. Laying Mash
Hominy meal, mixed feed, oil meal, corn meal, gluten feed, oat feed, alfalfa meal, beef scraps,
rolled oats, buttermilk.

Mennel Milling Co.

Memo All Mash Ration
Ground corn, wheat bran and middlings, meat scraps, dried buttermilk, alfalfa meal, bone
meal, V2 of 1% salt.

Narragansett Milling Co.

Narragansett Indian Dairy Ration
Corn meal, cottonseed meal, o. p. linseed oil meal, gluten feed, wheat bran, wheat midds,
ground oats, salt.

Narragansett Indian Egg Mash
Dried buttermilk, meat and fish scraps, hominy feed, wheat midds, wheat bran, yellow corn
meal, corn gluten feed, ground oats and barley, o. p. linseed oil meal, alfalfa leaf meal, salt,

with a mineral mixture.

New England Dairy Ration
Yellow corn meal, corn gluten meal, corn gluten feed, wheat bran, o. p. linseed, ground oats,
cottonseed meal, calcium carbonate, salt, molasses.

Ontario Milling Co., Inc.

Aunt Mary's Egg Mash with Dried Buttermilk
Dried buttermilk, meat meal, fish meal, oat meal, calcium carbonate, corn germ meal, old
process linseed oil meal, hominy, corn gluten feed, wheat bran, wheat middlings, wheat flour

middlings, alfalfa meal, corn feed meal, 1% salt. (Wheat feeds may contain ground screen-
ings not to exceed mill run.)

Big Value Dairy Feed
Old process linseed oil meal, corn gluten feed, corn gluten meal, wheat bran, hominy feed,
cottonseed meal, cocoanut oil meal, corn feed meal, ground wheat screenings, oat meal mill
by-products (oat middlings, oat shorts, and oat hulls), 1% calcium carbonate, 1% salt.

Butterfat Dairy Feed with Molasses
Old process linseed oil meal, wheat bran, corn gluten feed, corn gluten meal, hominy feed,

wheat middlings, cottonseed meal, corn feed meal, cocoanut oil meal, ground wheat screenings,
molasses, 1% calcium carbonate, 1% salt. (Wheat bran and wheat middlings may contain
screenings not to exceed mill run.)

Oswego 16^0 Dairy Feed with Molasses
Cottonseed meal, wheat bran, wheat middlings, old process linseed oil meal, corn gluten feed,
ground wheat screenings, oat meal mill by-product (oat hulls, oat shorts, oat middlings),
molasses, 1% calcium carbonate, 1% salt.

Oswego Egg Mash with Meat and Fish
Meat meal, fish meal, oat meal, corn germ meal, old process linseed oil meal, hominy, corn
gluten feed, wheat middlings, wheat flour middlings, corn feed meal, ground oats, alfalfa meal,
ground scratch feed screenings from (corn, wheat, oats, barley, kafflr corn, and buckwheat),
bone meal, calcium carbonate, 1% salt. (Wheat feeds may contain ground screenings not
to exceed mill run.)

Uncle John's 24% Cream Pot Ration
Cottonseed meal, corn gluten feed, corn gluten meal, old process linseed oil meal, corn feed
meal, hominy feed, cocoanut oil meal, wheat bran, wheat middlings, corn germ meal, 1% bone
meal, and 1% salt. (Wheat bran and wheat middlings may contain screenings not to exceed
mill run.)

Park & Pollard Co

Herdhelth 16% Ration
Corn gluten feed, hominy feed, ground oats, cottonseed meal, wheat bran (may contain mill
run of screenings), wheat middlings, molasses, lodol tish meal, calcium carbonate and salt.

Lay or Bust Dry-Mash
Ground: corn, wheat, oats, barley, kafRr corn, buckwheat, alfalfa, fish, meat, bone, wheat
bran with mill run of screenings, wheat middlings, calcium carbonate, salt and dried butter-
milk.

Milk-Maid 24% Sweetened Dairy Ration
Corn gluten feed, linseed oil meal, cottonseed meal, distillers dried grains, wheat bran (may
contain mill run of screenings), brewers dried grains, malt sprouts, corn gluten meal, copra
oil meal, corn meal, lodol fish meal, molasses, calcium carbonate and salt.

Overall 24% Dairy Ration
Corn, gluten feed, linseed oil meal, cottonseed meal, distiflers dried grains, wheat bran, wheat
middlings (may contain mill run of screenings), corn gluten meal, hominy feed, calcium car-
bonate and salt.
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Top Notch 16% Ration
Corn gluten feed, wheat bran, cottonseed meal, malt sprouts, fine ground grain screenings,

corn gluten meal, oat feed (oat hulls, oat shorts, oat middlings), corn meal, molasses, calcium
carbonate and salt.

Postum Co., Inc.

Burt's Dairy Feed
Cereal and Postum by-products: (corn, wheat, wheat bran, wheat middlings, wheat flour,

barley malt Hour, barley malt hulls, may contain trace of screenings), hominy feed, gluten
meal, old process oil meal, choice cottonseed meal, calcium carbonate and salt.

W. N. Potter Grain Stores, Inc.

A. D. P. 24% Dairy Ration
Ground corn, hominy, cottonseed meal, corn gluten meal, wheat bran, ground oats, oil meal,
calcium carbonate, bone meal, salt.

I

A. D. P. 207c Dairy Ration
Ground corn, hominy, cottonseed meal, corn gluten feed, wheat bran, ground oats, oilmeal,

calcium carbonate, bone meal and salt.

Potter's Sweetened Dairy Ration
Linseed oilmeal, wheat bran, hominy, cottonseed meal, ground oats, gluten feed, wheat
middlings, corn distillers grains, cane molasses, calcium carbonate, bone meal, salt.

Puritan 24% Dairy Ration
Gluten feed, gluten meal, oilmeal, brewers grains, cottonseed meal, wheat bran, standard
middlings, hominy, ground oats, molasses, calcium carbonate, bone meal and salt.

Puritan 20% Dairy Ration
Gluten feed, oiL-neal, brewers grains, wheat bran, cottonseed meal, ground oats, corn meal,
ho.niny, standard middlings, molasses, cal. ium carbonate, bone meal and salt.

Quaker Oats Co.

Quaker 24% Protein Dairy Ration
Hominy feed, yellow hominy feed, cottonseed meal, corn gluten feed, linseed meal,wheat brain,

wheat middlings, oat i.eal . ill by-product (oat middlings, oat shorts, oat hulls), Ji of 1% salt

1% ground limestone, molasses.

Quaker 20% Protein Dairy Ration
Hominy feed, yellow hominy feed, barley meal, cottonseed meal, corn gluten feed, linseed meal,
wheat bran, wheat middlings, oat eal nill by-product (oat middlings, oat shorts, oat hulls)

%, of 1% salt, 1% ground limestone, molasses.

Quaker 16% Protein Dairy Ration
Hominy feed, yellow hominy feed, barley real, cottonseed freal, linseed meal, gluten feed

wheat bran, wheat middlings, ground grain screenings from wheat, oatmeal mill by-product
(oat middlings, oat shorts, oat hulls), 54 of 1% salt, 1% ground li.x.estone, molasses.

Quaker Ful-O-Pep Egg Masli
Oatmeal, hominy feed, yellow hominy feed, barley meal, wheat bran, wheat middlings, meat
scraps, cod liver meal, fish meal, alfalfa ineal, 2% ground limestone, M of 1% salt, molasses.

Quiseiiberry Feed Mfg. Co.

Quisenberry Quality 25% Dairy Feed
Dried brewers grains, distillers grain, corn gluten feed, o. p. oil meal, hominy feed, wheat mid-
dlings, wheat bran, cottonseed meal, corn meal, calciu a carbonate, not more than 1% fine salt

1% charcoal.

Quisenberry Quality 20% Dairy Feed
Corn gluten feed, o. p. oil neal, hominy feed, wheat bran, wheat middlings, cottonseed meal,
dried beet pulp, corn meal, whole ground oats, alfalfa meal, calcium carbonate, not more than
1% tine salt, 1% charcoal.

Quisenberry Quality More Egg Laying Mash
Dried butter ralk, meat and bone meal, o. p. oil meal, alfalfa meal, pulverized cats, wheat
middlings, wheat bran, corn meal, corn germ meal, corn gluten meal, cottonseed meal, not
less than 2^2% cod liver meal, calcium carbonate, calcium phosphate (organic and inorganic
citrates soluble), salt, sulphur, ferrous sulphate, charcoal, iodine. Total added minerals less

than 5%.

Ralston Purina Co.

Protena 20% Dairy Feed
Cottonseed meal, corn gluten feed, oat meal mill by-product (oat shorts, oat hulls, oat middlings)
ground grain screenings (from wheat, corn, oats, barley, kaffir), wheat middlings (standard),
wheat bran, molasses, 1% iodized salt.

Purina Blue Checker Cow Chow Feed
Linseed meal, corn gluten feed, cottonseed meal, wheat middlings (standard), wheat bran,
corn meal, alfalfa meal, molasses, 1% iodized salt.

Purina Breeder Lay Chow Feed containing Mineral
Dried buttermilk, cod liver oil, wheat middlings, wheat bran, corn meal, corn germ meal,
alfalfa leaf meal, linseed meal, meat scrap, 1% bone meal, 1% salt, 2% calcium carbonate
(limestone).
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Purina Chicken Chowder Feed containing Mineral
Wheat middlings, wheat bran, corn meal, corn germ meal, alfalfa leaf meal, linseed meal,
meat scrap, 1% bone meal, 1% salt, 2% calcium carbonate (limestone).

Purina Cow Chow Feed
Linseed meal, corn gluten feed, cottonseed meal, wheat middlings (standard), wheat bran,

corn meal, alfalfa meal, molasses, 1% iodized salt.

Purina Lay Chow Feed containing Mineral
Soy bean meal, molasses, alfalfa meal, corn meal, meat scrap, wheat middlings, wheat bran,

1H% bone meal, 1H% salt, 2l47o calcium carbonate (limestone).

Reuben W. Ropes
Ropes Balanced Ration

Yellow meal, hominy, gluten feed, cottonseed meal, bran, oil meal, beet pulp, alfalfa meal,

oat feed, ground wheat, oatmeal. Diamond gluten, salt.

Ropes Poultry Hash
Corn meal, hominy, gluten feed, oil meal, cottonseed, oat feed, wheat meal, bran, alfalfa meal,

bone meal, rolled cats, beef scraps, fish scraps, dry milk.

Ryther & Warren

Blue Tag Dairy Ration
41 per cent cottonseed meal, old process linseed oil meal, corn gluten feed, white hominy,
standard bran, standard middlings, ground oats, dried beet pulp, calcium carbonate 1 per
cent and salt 3 2 of 1 per cent.

Minot Milk Egg Mash
Yellow corn meal, wheat bran, flour middlings, meat scraps 50% pro., fish scraps 55% pro.,

alfalfa leaf meal, steamed bone meal, dried milk, salt, ground 40 lb. oats.

Minot Poultry Mash
Wheat bran, wheat middlings, red dog, corn meal, gluten feed, alfalfa meal, ground oats, oat

flour, fish and meat scraps and one-half of one per cent salt.

St. Albans Grain Co.

Hygrade 24 Sweetened Milk Ration
Corn gluten meal, corn gluten feed, old process linseed meal, cottonseed meal, brewers dried

grains, corn meal, ground oats, ground barley, wheat bran, wheat middlings, steamed bone
meal, calcium carbonate, dairy salt and pure cane molasses.

Hygrade 20 Sweetened Milk Ration
Old process linseed meal, cottonseed meal, brewers dried grains, corn gluten meal, corn gluten

feed, corn meal, ground oats, ground barley, wheat bran, wheat middlings, pure cane molasses,

steamed bone meal, calcium carbonate and dairy salt.

Hygrade 16 Sweetened Milk Ration
Old process linseed meal, cottonseed meal, brewers dried grains, corn gluten meal, corn gluten

feed, corn meal, ground oats, ground barley, wheat bran, wheat middlings, pure cane molasses,

steamed bone meal, calcium carbonate and dairy salt.

Paragon Dairy Feed Sweetened
Cottonseed meal, old process linseed meal, corn gluten meal, corn gluten feed, corn meal,
ground oats, ground barley, brewers dried grains, oat meal mill by-products (oat middlings,

oat shorts, oat hulls), wheat bran, wheat middlings, steamed bone meal, calcium carbonate,
pure cane molasses and dairy salt.

Wirthmore 25 Balanced Ration
Corn gluten meal, corn distillers dried grains, old process linseed meal, brewers dried grains,

pure ground oats, cottonseed meal, corn gluten feed, yellow corn meal, wheat middlings, wheat
bran, edible bone meal and dairy salt.

Wirthmore 25 Balanced Ration Sweetened
Corn gluten meal, corn distillers dried grains, old process linseed meal, brewers dried grains,

pure ground oats, cottonseed meal, corn gluten feed, yellow corn meal, wheat middlings, wheat
Ijran, edible bone meal, pure cane molasses and dairy salt.

Wirthmore 20 Dairy Feed
Corn gluten meal, corn distillers dried grains, old process linseed meal, brewers dried grains,

cottonseed meal, corn gluten feed, yellow corn meal, pure ground oats, wheat middlings,

wheat bran, edible bone meal and dairy salt.

Wirthmore 20 Dairy Feed Sweetened
Corn gluten meal, corn distillers dried grains, old process linseed meal, brewers dried grains,

cottonseed meal, corn gluten feed, yellow corn meal, pure ground oats, wheat middlings, wheat
bran, edible bone meal, pure cane molasses and dairy salt.

Wirthmore Dairy Feed with Beet Pulp Sweetened
Dried beet pulp, cottonseed meal, old process linseed meal, wheat bran, wheat middlings, corn
gluten feed, yellow corn meal, pure ground oats, edible bone meal, pure cane molasses and
dairy salt.

Wirthmore 16 Dairy Ration Sweet
Corn gluten meal, corn distillers dried grains, corn gluten feed, old process linseed meal,
brewers dried grains, yellow corn meal, pure ground oats, wheat bran, wheat middlings, cotton-

seed meal, edible bone meal, pure cane molasses and dairy salt.
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Wirthmore Laying Mash
, ,, u

Pure dried buttermilk, dried skim milk, choice beef scraps, fish meal, yellow corn meal, alfalla

leaf meal, linseed meal, corn gluten feed, wheat bran, wheat middlings, ground rolled oats, oats,

barley, buckwheat, milo maize, calcium carbonate and dairy salt.

John Shea

Bran, midds, meal, ground oats, linseed oil meal, cottonseed meal, beef scraps, bone meal,

alfalfa meal, fish scraps, dried buttermilk, red dog flour.

J. H. Smith

Smith's Open Formula Laying Mash
Corn meal, wheat bran, wheat flour middlings, fine gound oats, 50% meat scraps, 50', fish

meal, alfalfa leaf meal, edible bone meal, salt.

H. C. Southworth

Special Poultry Feed or Mash
Wheat feed, corn meal, gluten feed, alfalfa meal, linseed meal, meat scraps, gniur.a oats,

ground bone, charcoal, Fos-for-us, dried milk, salt.

D. A. Stickell & Sons, Inc.

Blue Ridge Dairy Feed
, ,,

Linseed meal, cottonseed meal, corn gluten feed, wheat bran, wheat middlings, oatmeal mfll

by-product (oat shorts, oat middlings, oat hulls), cornmeal, hominy feed, calcium carbonate,

salt

.

C. H. Symmes

The Ideal Dairy Ration
Wheat middlings, wheat bran, brewers grains, cottonseed meal, linseed meal, glut^^n rneal,

gluten feed, hominy or corn meal, molasses, salt, calcium carbonate, bone meal, ana ground
barley.

Syracuse Milling Co.

Syragold Dairy Feed
Corn meal, ground oats, wheat bran and wheat middlings with mill run screenings, toasted

wheat feed (wheat and wheat bran processed), corn gluten feed, linseed meal, cottonseed

meal, distillers dried grains, brewers dried grains, calcium carbonate and salt.

Syragold Egg Mash
Ground corn, ground barley, wheat flour, wheat middlings and bran with mill tun screenings,

alfalfa meal, ground meat and bone, fish and salt.

Tioga-Enipire Feed Mills, Inc.

Red Brand Tioga Dairy Feed
Corn gluten feed, cottonseed meal, wheat bran, wheat middlings, cocoanut oil meal, peanut
oil rneal, cane molasses, salt, iodine, phosphate of lime, charcoal, soy bean oil meal, hominy
feed, brewers dried grains.

Ti-O-Ga Laying Food
Wheat middlings, corn meal, wheat bran, phosphate of lime, pulverized oats, fish meal, soy
bean oil meal, corn gluten meal, meat and bone scrap, powdered buttermilk.

Ubiko Milling Co.

Ubiko All-Mash Connplete Laying Ration
Cod liver oil, Kraco milk sugar feed, meat scrap, wheat bran, wheat middlings, ground oats,

yellow corn meal, alfalfa leaf meal, corn gluten feed, o. p. linseed meal, 32% salt, 2% calcium
carbonate and 1% Dicapho calcium phosphate-

Union Grains Ubiko 20^0 Sweet Dairy Ration
Corn distillers dried grains, brewers dried grains, choice cottonseed meal, old process linseed
meal, corn gluten feed, winter wheat bran, white wheat middlings, hominy meal, ground oats,
one per cent chemically pure calcium carbonate, one-half per cent of fine table salt, cane
molasses.

Vitality Mills, Inc.

Vitality 20% Dairy Feed with Molasses
Cottonseed meal, corn gluten meal, corn gluten feed, peanut meal, wheat bran, wheat mid-
dlings, clipped oat by-products (oat hulls and oat shorts), ground and bolted grain screenings,
1% calcium carbonate (limestone), molasses and 3 2 of 1% salt.

C. P. Washburn Co.

Made Right Beet Pulp Dairy Ration
Cottonseed meal, linseed oil meal, corn gluten, wheat bran, corn meal, oat feed, beet pulp,
charcoal, calcium carbonate, salt, bone meal, ground oats.

Made Right Molasses Dairy Feed
Yellow hominy, ground oats, cottonseed meal, o. p. linseed oil meal, wheat bran, gluten feed,
soy bean oil meal, corn distillers dried grains, molasses, steamed bone meal, calcium carbonate,
salt.
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Made Right Dry Mash
Corn meal, wheat bran, wheat middlings, red dog, 2nd clear flour, ground oats, linseed oil

meal, gluten feed, meat scraps, fish meal, buttermilk, alfalfa leaf meal, molasses, bone meal,
charcoal, calcium carbonate, salt, and cod liver oil.

H. K. Webster Co.

Blue Seal All Mash Ration
Ground whole corn, ground fancy wheat, ground poultry oats, pure bran, flour middlings,
h. g. meat scraps, dried fkim milk, edible bone meal, P. R. cane molasses, salt, cod liver meal
blend, and alfalfa leaf meal.

Blue Seal 20 Dairy Feed
Gluten feed, yellow hominy, o. p. oil meal, ground oats, bran, choice cottonseed meal, st.

wheat middlings, P. R. cane molasses, steamed bone meal, calcium carbonate, and salt.

Blue Seal Improved Balanced Ration
Gluten meal, hominy feed, o. p. oil meal, ground oats, wheat bran, choice cottonseed meal,
corn distiller grains, malt sprouts, peanut middlings, P. R. cane molasses, and Oregon Mineral
Mixture (sulphur, ferrous sulphate, magnesium sulphate, potassium bicarbonate, calcium
phosphate, potassium iodide, sodium bicarbonate, and salt.)

Blue Sea! Milk Mash
Pure bran, pure middlings, red dog flour, corn meal, fine ground oats, alfalfa leaf meal, h. g.

meat scraps, cod fish meal, dried skim milk, edible bone meal, and salt.

Blue Seal Standard Dairy Feed
P. R. cane molasses, gluten meal, 43% c. s. meal, 34% o. p. oil meal, malt sprouts, peanut
middlings, pure bran, hominy feed (or corn meal), beet pulp, and Oregon Minerals (sulphur,
ferrous sulphate, magnesium sulphate, potassium bicarbonate, calcium phosphate, potassium
iodide, sodium bicarbonate, and salt.)

University Open Formula Laying Mash
Corn meal, wheat bran, wheat middlings, red dog flour, fine ground oats, 50% meat scraps,

55% fish meal, alfalfa leaf meal, edible bone meal, and salt.

University Open Formula Laying Mash with Molasses
Corn meal, wheat bran, wheat middlings, red dog flour, fine ground oats, 50% meat scraps,

55% fish meal, alfalfa leaf meal, edible bone meal, and salt, and molasses.

X-L Dairy Ration
Gluten meal, o. p. oil meal, 43% cottonseed meal, malt sprouts, bran, oat feed, peanut mid-
dlings, P. R. cane molasses, toasted wheat feed, Oregon Minerals (sulphur, ferrous sulphate,
magnesium sulphate, potassium bicarbonate, calcium phosphate, potassium iodide, sodium
bicarbonate, and salt).

West-Nesbitt, Inc.

All Pure 20Vo Milk Ration
Choice cottonseed meal, corn gluten meal, old process linseed oil meal, corn gluten feed, wheat
bran, wheat middlings, hominy feed or corn meal, pure cane molasses, 1% bone meal, 1%
calcium carbonate, '^ of 1% salt.

Pure Feed Dairy Ration
Corn gluten feed, wheat middlings, wheat bran, beet pulp, hominy or corn meal, cottonseed
meal, old process linseed oil meal, J-2 of 1 per cent salt, 1% steamed bone meal, 1% calcium
carbonate.

Pure Sweetfeed Dairy Ration
Corn gluten feed, soy bean meal, wheat middlings, wheat bran, hominy or corn meal, choice
cottonseed meal, old process linseed oil meal, pure cane molasses, 1% steamed bone meal,
1% calcium carbonate, 34 of 1% salt.

Pure Feed Eggmaker
Dried skim milk, bone and meat meal, old process linseed oil meal, corn gluten feed, wheat
middlings, wheat flour middlings, hominy or corn meal, steamed bone meal, 1% calcium car-

bonate, 1% salt.

Pure Feed Egg Mash
Corn meal, oat flour, wheat bran, wheat flour middlings, leaf alfalfa meal, dried skim milk
meat scraps, fish meal, steamed bone meal, 1%, calcium carbonate, ^i% salt.

Super Pure Feed Dairy Ration
Corn gluten feed, wheat middlings, wheat bran, dried brewers grains, hominy or corn meal,
cottonseed meal, old process linseed oil meal, 2% phosphatic calcium carbonate, J4 of 1% salt.

Super Pure Sweetfeed Dairy Ration
Corn gluten feed, soy bean meal, choice cottonseed meal, old process linseed oil meal, dried
yeast grains, wheat bran, wheat middlings, hominy or corn meal, pure cane molasses, 1%
steamed bone meal, 1% calcium carbonate, }4 of 1% salt.

Wetherbee Grain Co.

Wetherbee Laying Mash
Wheat bran, wheat midds, corn meal, ground oats, red dog, gluten meal, alfalfa meal, meat
scraps, salt.
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L. E. Whitaker Stores Co.

S. D. Milk Laying Mash
Yellow corn meal, wheat bran, wheat middlings, ground oats, meat scraps, cod fish meal,
dried milk, alfalfa meal, steamed bone meal, pure salt.

S. D. 20 Dairy Ration
Hominy or yellow corn meal, standard bran, standard middlings, ground oats, gluten feed,

old process linseed oil meal, cotton seed meal, corn distillers dried grains, molasses, steamed
bone meal, calcium carbonate, pure salt.

Arthur N. Whittemore & Co.

Whittemore's Dry Mash
Dried buttermilk, fish meal, corn meal, corn gluten feed, meat scraps, rolled oats, linseed oil

meal, wheat bran and wheat midds (with screenings), ground oats.

Estate of M. G. Williams

Williams' Balanced Ration
Corn meal or hominy, linseed oil meal, cottonseed meal, ground oats, gluten feed, wheat
feed, bone meal, and 1% salt.

Williams' Dry Mash
Wheat bran, middlings, corn meal or hominy, ground oats, beef scraps, linseed oil meal,
gluten feed, lime and fine salt.

Stanley Wood Grain Co.

Bliss Dairy Ration
Meal (or hominy), cottonseed meal, wheat bran, linseed, wheat middlings, gluten meal, gluten
feed, peanut meal, calcium carbonate, beet pulp.

Preferred Laying Mash
Pure dried skim milk, dried fish meal, alfalfa leaf meal, beef scraps, yellow corn meal, wheat
bran, pulverized oats, wheat middlings, edible bone meal, table salt, calcium carbonate.

Wood's Dairy Ration
Wheat middlings, malt sprouts, linseed, meal (or hominy), wheat bran, molasses and alfalfa

meal, cottonseed meal, oat feed, gluten feed, salt, calcium carbonate.
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Average Analyses and Retail Prices of Unmixed By-Products.

Feedstuffs. Year.i

Num-
ber
of

Sam-
ples.

Water
(Per
Cent)

Protein
(Per

Cent)

Fat
(Per
Cent)

Nitro-
gen
Free
Ex-
tract
(Per
Cent)

Fiber
(Per
Cent).

Ash
(Per
Cent)

Cottonseed Meal
Cottonseed Meal
Cottonseed Meal
Cottonseed Meal

Linseed Meal
Linseed Meal
Linseed Meal
Linseed Meal

Gluten Meal
Gluten Meal
Gluten Meal
Gluten Meal

Gluten Feed
Gluten Feed
Gluten Feed
Gluten Feed

Wheat Standard Middlings
Wheat Standard Middlings
Wheat Standard Middlings
Wheat Standard Middlings

Wheat Flour Middlings
Wheat Flour Middlings
Wheat Flour Middlings
Wheat Flour Middlings

Red Dog Flour .

Red Dog Flour .

Red Dog Flour .

Red Dog Flour .

Wheat Mixed Feed
Wheat Mixed Feed
Wheat Mixed Feed
Wheat Mixed Feed

Wheat Bran
Wheat Bran
Wheat Bran
Wheat Bran

Rye Feed
Rye Feed
Rye Feed
Rye Feed

Corn Meal
Corn Meal
Corn Meal
Corn Meal

Ground Oats
Ground Oats
Ground Oats
Ground Oats

Hominy Feed
Hominy Feed
Hominy Feed
Hominy Feed

Dried Beet Pulp
Dried Beet Pulp
Dried Beet Pulp
Dried Beet Pulp

Oat Feed
Oat Feed
Oat Feed .

Oat Feed

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

1927
1928
1929
1930

98
76
72
83

24
27
33
44

13
11
15
20

38
45
48
51

47
55
42
37

18
17
21
17

15
11
15
15

70
77
75
55

97
95

4
6

4
3

19
23
40
58

52
48
66
78

47
44
40
52

11
11
18
21

3
4
4

7.2
7.0
7.0
7.4

9.0
9.1
8.6
8.0

9.0
8.7
9.0
8.7

9.4
8.7
8.9
9.7

10.3
9.8
9.6
10.2

10.1
10.0
10.4
10.2

10.9
10.5
10.6
10.9

9.7
9.8
9.7
10.3

10.1
9.8
9.8
9.9

11.8
11.9
12 5

12.8

8.6
8.8
9.6
9.8

9.4
9.5
9.4
9.5

9.6
8.6
8.3
8.2

6.7
5.8
6.1

39.2
39.0
38.5
39.2

34.6
35.1
34.3
34.6

42.3
43.6
40.8
41.7

25.7
26.0
26.8
25.7

17.4
17.0
16.3
17.2

17.2
16.3
16.5
16.7

17.6
16.5
16.7
16 5

17.2
16.5
16.1
16.8

16.3
15.7
15.1
16.0

15.1
14.8
15.6
16.5

9.2
9.3

12 1

11.5
11.5
11.1

10.8
10.8
10 5
10.3

9.3
8.6
8.9
9.2

6.5
4.8
5.4

7.1
6.9
6.8
6.9

6.4
6.0
6.0
6.8

3.2
3.2
3.3
19

2.8
2.8
2.2
2.3

5.0
5.2
5.2
4.9

4.9
5.2
5.2
5

4.3
4.2

6.6
6.7
6.4
6.7

0.9
0.8
0.8
0.7

3.0
2.1
2.8

29.1
30.0
30.2
29.7

37.2
36.8
37.4
37.3

42.2
41.2
42.5
42.6

49.9
49.8
48.5
49.1

55.2
55 4
56 4
55.0

58.4
59.6
59.2
59.8

62.1
64.8
62.5
63.5

56.9
56.5
57.0
56.3

53.1

65.8
64.0
62.9
61.2

71.2
71.0
70 6

70 8

61 1

61.0
60.6
61.9

68.4
66.2
66.6
66.6

57.4
60 1

59 3
60.6

54.3
51.7
51.6

11.2
11.1
11.1
10.6

7.6
8.0
8.2
7.8

1.8
1.9
3.1
2.6

7.0
7.2
7.4
7.1

7.2
7.6
7.6
7.7

5.2
5.3
5.1
5.0

2 2
1.7
2 6
2.3

6.6
7.3
7.3
7.0

9.4
10 1

10.7
10.1

2 2
2,4
2.3
2.0

9.7
10.4
10.2
9 7

4.1
4.3
4.5
4.4

19 3
18.7
19.1
17.6

23.7
29.3
28.8

6.2
6.0
6.4
6.2

5.2
5.0
5.5
5.5

1.5
1.4
1.4
2.5

5.2
5.5
6.2
6.1

4.5
4.3
4.3
4.3

4.7
4.7
4.7
4.6

5.8
5.7
5.9
5.9

2.8
3.7
3 5

3.7

1.7
1.4
1.5
1.4

3.5
3.4
3 2
3 1

2.7
2.5
2.6
2.5

'From September 1 to April 30 of each year.
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Directory of Manufacturers Who Registered Feeding Stuffs for Sale in

the State in 1930.

Alfalfa Products Co., Toppenish, Wash.
E. T. Allen Co. P. O. Box 951, Atlanta, Ga.
Allied Mills, Inc., Chicago, 111.

American Maize-Products Co., 100 East 42nd St., New York, N. Y.
A. P. Ames Co., 10 Walnut St., Peabody, Mass.
Arcady Farms Milling Co., 223 West Jackson Boulevard, Chicago, 111.

Archer-Daniels-Midland Co., Minneapolis, Minn.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Associated Farmers E.xchanges, Inc., Northampton, Mass.
Atkinson Milling Co., Minneapolis, Minn.
E. W. Bailey & Co., Montpelier, Vt.
G. N. Bartemus Co., Concord, N. H.
Bay State Milling Co., Winona, Minn.
Beacon Milling Co., Inc., Cayuga, N. Y.
Berkshire Coal & Grain Co., Inc., North Adams, Mass.
Big Diamond Mills Co., Minneapolis, Minn.
Black Rock Milling Corp., 356 Hertel Ave., Buffalo, N. Y.
Blatchford Calf Meal Co., Waukegan, 111.

F. W. Brode Corp., 119 Madison Ave., Memphis, Tenn.
A. H. Brown & Bros., Boston, Mass. (Registered by Mellin's Food Co. of North America)
Geo. B. Brown, Ipswich, Mass.
C. E. Buell, Inc., 131 State St., Boston, Mass.
Buffalo Flour Mills Corp., Buffalo, N. Y.
Butchers Rendering Co., Fall River, Mass.
Butman Grain & Feed Co., Lynn, Mass.
Caledonia Mills, Inc., St. Johnsbury, Vt.
California Hawaiian Milling Co., Inc., 330 Ritch St., San Francisco, Calif.

Canada Linseed Oil Mills, Ltd., Montreal, Canada.
Cannon Valley Milling Co., Minneapolis, Minn.
Capital Flour Mills Inc., Minneapolis, Minn.
A. B. Caple Co., Station A, Bo.x 27, Toledo, Ohio.
Case Commission Co., Jackson, Miss.
Center Milk Products Co., Middlebury Center, Penn.
Chapin & Co., Hammond, Ind.
Clinton Corn Syrup Refining Co., Clinton, Iowa.
Coles Co., Middletown, Conn.
Collis Products Co., Clinton, Iowa.
Commander Milling Co., Minneapolis, Minn.
G. E. Conkey Co., Cleveland, Ohio.
Consolidated Rendering Co., Boston, Mass.
Copeland Flour Mills Ltd., Midland, Ontario, Canada.
Corn Products Refining Co., 17 Battery Place, New York, N. Y.
Nicolas Courcy, 11 Waverly St., Tatxnton, Mass.
Cover & Palm Co., Lowell, Mass.
E. A. Cowee Co., Fitchburg, Mass
Chas. M. Cox Co., Boston Mass. (Registered for Lake-of-the-Woods Milling Co., Sherwin-

Williams Co. of Canada, Ltd., and Western Canada Flour Mills Co., Ltd.)
Crosby Milling Co., Brattleboro, Vt.
H. A. Grossman Co., Needham, Mass. (Registered by J. Gushing Co.)
Cunningham Grain Co., Maiden, Mass.
J. Gushing Co., Fitchburg, Mass. (Registered also for H. A. Grossman Co., and Wetherbee

Grain Co.)
J. Gushing Co., Lexington, Mass.
Cutler Co., North Wilbraham, Mass. (Registered by St. Albans Grain Co.)
Dairymen's League Cooperative Assn., Inc., 11 West 42nd St., New York, N. Y.
C. C. Davison Milling Corp., Geneva, N. Y.
Decatur Milling Co., Decatur, 111.

Delaware Mills, Inc., Deposit, N. Y.
Denver Alfalfa Milling & Products Co., Lamar, Col.
Dewey Bros. Co., Blanchester, Ohio.
F. Diehl & Son, Inc., Wellesley, Mass.
Dominion Flou- Mills, Ltd., 4394 St. Ambroise St., Montreal, Quebec, Canda.
Dominion Linseed Oil Co., Ltd., 837 Mill St., Montreal, Quebec, Canada.
John C. Dow Co., 200 Broadway Cambridge, Mass.
Duluth-Superior Milling Co., Duluth, Minn.
Arthur G. Dunn, 82 Wall St., New York, N. Y.
J. L. Dunnell & Son, Bernardston, Mass.
Eagle Roller Mill Co., New Ulm, Minn.
East Bridgewater Farmers' Cooperative Exchange, Inc., East Bridgewater, Mass.
Eastern Grain Co., Bridgewater, Mass.
Eastern States Farmers' Exchange, Box 1482, Springfield, Mass.
S. T. Edwards & Co., Inc., 110 North Franklin St., Chicago, 111.

Michael W. Ellis, 19 Walnut St., Peabody, Mass.
Elmore Milling Co., Inc., Oneonta, N. Y.
Empire Milling Co., Minneapolis, Minn.
John W. Eshelman & Sons, Lancaster, Penn.
Evans Milling Co., Indianapolis, Ind.
Everett, Aughenbaugh & Co., Minneapolis, Minn.
Fairchild Milling Co., 1635 Merwin St., Cleveland, Ohio.
Fairfield Western Maryland Dairy, Baltimore, Md.
Fairmont Creamery Co., Omaha, Nebraska.
Frank A. Fales & Co., 119 Railroad Ave., Norwood, Mass.
Farmers Feed Co., 532 East 76th St., New York, N. Y.
Federal Mill, Inc., Lockport, N. Y.
Flory Milling Co., Inc., Bangor, Penn.
Fort Schuyler Farms, Inc., 408 Franklin Bldg., Utica, N. Y.
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Fred A. Fountain, 355 Tremont St., Taunton, Mass.
Fraser Milk Products Co., Inc., Fraser, N. Y.
E. & A. M. Fullerton, Inc., Brockton, Mass.
J. B. Garland & Son, Worcester, Mass.
General Mills, Inc., Minneapolis, Minn.
W. K. GiL-nore & Sons, Inc., Walpole, Mass.
Glen Mills Cereal Co., Newburyport, Mass.
Gorton-Pew Fisheries Co., Ltd., Gloucester, Mass.
D. H. Grandin Milling Co., Jamestown, N. Y.
Hales & Hunter Co., Chicago, 111.

Frank B. Ham & Co., Ltd., 1503 Royal Bank Bldg., Toronto 2, Ontario, Canada
William Hamilton & Son, Inc., Honeoye Falls, N. Y.
Hecker-H-O Co., Inc., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 503 Seneca St., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 297 Fourth Ave., New York, N. Y.
Hershey Creamery Co., Harrisburg, Penn.
W. D. Higgins Co., Framingham, Mass.
Hinckley Kendering Co., Somerville, Mass.
Hirst & Begley Linseed Works, 2013 Mendel St., Chicago, 111.

D. B. Hodgkins' Sons, Gloucester, Mass.
D. B. Hodgkins' Sons, Manchester, Mass.
Home Soap Co., 103 Webster St., Worcester, Mass.
Horvitz Grain Co., 405 Earl St., New Bedford, Mass.
R. B. Hewlett, Amherst, Mass.
George R. Hoyt, Merrimac, Mass.
Hubbard Milling Co., Mankato, Minn.
Hubinger (^o., Keokuk, Iowa.
Humphreys-Godwin Co., Memphis, Tenn.
International Glue Co., East Boston, Mass.
International Milling Co., Minneapolis, Minn.
Henry .lames & Son, Inc., 20 Stockbridge St., Springfield, Mass.
Jaquith & Co., Woburn, Mass.
Jersee Co., Minneapolis, Minn.
Dan Joseph Co., Columbus, Ga.
Judith Milling Co., Lewistown, Mont.
Kansas Flour Mills Corp., Kansas City, Mo.
Kellogg Co., Battle Creek, Mich.
Spencer Kellogg & Sons, Inc., Buffalo, N. Y.
Kellogs & Miller, Inc., Amsterdam, N. Y.
H. H. King Flour Mills Co., Minneapolis, Minn.
King Midas M 11 Co., Minneapolis, Minn.
Kraft-Phenix Cheese Corp., 400 Rush St., Chicago, lU.

Chas. A. Krause Milling Co., Milwaukee, Wis.
Lake-of-the-Woods Milling Co., Montreal, Quebec, Canada. (Registered by Chas. M. Cox Co.,

and Sheffield Elevator Co.)
Land O'Lakes Creameries. Inc., Minneapolis, Minn.
Larabee Flour Mills Co., Kansas City, Mo.
Larrowe Milling Co., Box 68, North End Station, Detroit, Mich.
Lincoln Farm Products Corp., 407 East 31st St., New York, N. Y.
Louisville Milling Co., Inc., Louisville, Ky. (Registered by Washburn Crosby Co., Inc.)

L. B. Lovitt & Co., Memphis, Tenn.
Lowell Rendering Co., North Billerica, Mass.
Maney Milling Co., 2963 South 27th Ave., Omaha, Neb.
Mann Bros. Co., Buffalo, N. Y.
Mansfield Milling Co., P. O. Box 54, Mansfield, Mass.
Maple Leaf Milling Co., Ltd., Toronto, Canada. (Registered by Traders Feed & Grain Co.,

Inc., Buffalo, N. Y.i
Marbleridge Grain Co., North Andover, Mass.
Marianna Sales Co.. Memphis, Tenn.
Maritime Milling Co., Inc., Buffalo, N. Y.
Geo. E. Marsh Co., 393 Chestnut St., Lynn, Mass.
Marshall Grain Co., Inc., 29 Central St., Salem, Mass.
C. J. Martenis Grain Co., L-3 Produce Exchange, New York, N. Y.
W. T. McLaughlin Co., West Roxbury, Mass.
Mellin's Food Company of North America, 117 State St., Boston, Mass. (Registered for A. H.

Brown & Bros., Boston Mass.) '

Memphis Cottonseed Products Co., Memphis, Tenn.
Mennel Milling Co., Toledo, Ohio.
Middleport Flour Mills, Inc., Middleport, N. Y.
Midland Flour Milling Co., Kansas City, Mo.
Miller Ceareal Mills. Omaha, Neb.
Milmine, Bodrnan & Co., Inc., 115 Produce Exchange, New York, N. Y.
Miner-Hillard Milling Co., Wilkes-Barre, Penn.
Geo. Q. Moon & Co., Inc., Binghamton, N. Y.
Jas. F. Morse & Co., Ward & Horace Sts., Somerville, Mass.
Moseley & Motley Milling Co., Mill St., foot of Brown St., Rochester, N. Y.
Mt. Vernon Milling C'o., Mt. Vernon, Ind.
Mystic Mills, Sioux City, Iowa.
Narragansett Milling Co., East Providence, R. I.

National Milling Co., Toledo, Ohio.
Nebraska Consolidated Mills Co., 1513 Sherman Ave., Omaha, Neb.
New England By-Products Corp., Lawrence, Mass.
New England Rendering Co., R. 39 Market St., Brighton, Mass.
New Richmond Roller Mills Co., New Richmond, Wis.
Newsome Feed & Grain Co., Carson Sta., Pittsburgh, Penn.
Niagara Falls Milling Co., Niagara Falls, N. Y.
Northern Illinois Cereal Co., Lockport, 111.

Northwestern Consolidated Milling Co., Minneapolis, Minn.
Nowak Milling Corp., Hammond, Ind.



INSPECTION OF COMMERCIAL FEEDSTUFFS 43

Ogilvie Flour Mills Co., Ltd., Montreal, Quebec, Canada.
Ontario Milling Co., Inc., Oswego, N. Y.
Oswego Milk Products Co., Inc., Mexico, N. Y.
Louis E. Page, 469 Rutherford Ave., Boston Mass. (Registered also for Russell & Macaulay).
Park & P. Hard Co., 356 Hertel Ave., BuflFalo, N. Y.
Patent Cereals Co., Geneva, N. Y.
Pawtucket Rendering Co., Pawtucket, R. I.

Pecos Valley Alfalfa Mill Co., Hagerman, N. M.
Penick & Ford, Ltd., Inc., Cedar Rapids, Iowa.
Peterborough Cereal Limited, Peterborough, Ont. (Registered from Montreal).
Pillsbury Flour Mills Co., Minneapolis, Minn.
Pittsburgh Plate Glass Co., Linseed Oil Division, Newark, N. J.

Postum Co., Iric , Battle Creek, Mich.
W. N. Potter Grain Stores, Inc., Greenfield, Mass.
Prairie State Milling Co., 4554 Lexington St., Chicago, lill.

Pratt Food Co., Hammond, Ind.
H. C. Puffer Co., Springfield, Mass.
Purina Mills. (Registered by Ralston Purina Co., St. Louis, Mo.)
Quaker Oats Co., 80 East Jackson St., Chicago, 111.

Quisenberry Feed Mfg. Co., 95 Kentucky St., Buffalo, N. Y.
Ralston Purina Co., St. Louis, Mo.
E. Rauh & Sons Animal Feed Co., Union Stock Yards, Indianapolis, Ind.
John Reardon & Sons Co., Cambridge A, Mass.
Red Star Milling Co., Wichita, Kansas.
Red Wing Milling Co., Red Wing, Minn.
George H. Reed, South Acton, Mass.
James Richardson & Sons, Ltd., Montreal, Quebec, Canada.
Robin Hood Mills Ltd., Moose Jaw and Calgary, Canada.
Rogers & Hubbard Co., Portland, Conn.
Reuben W. Ropes, 5 Hobart St., Danvers, Mass.
N. Roy & Son, 675 Washington St., Attleboro, Mass.
Royal Milling Co., Great Falls, Mont.
Russell & Macaulay, Sacramento, Cal. (Registered by Louis E. Page).
Russell-Miller Milling Co., Minneapolis, Minn.
Russia Cement Co., Gloucester, Mass.
Ryde & Co., Chicago, III.

Ryther & Warren, Belchertown, Mass.
St. Albans Grain Co., St. Albans, Vt.
St. Lawrence Flour Mills Co., Ltd., Montreal, Quebec, Canada.
Schwartz Grain Co., Inc., 2 Broadway, New Ifork, N. Y.
John Shea, 201 Lowell St., Lawrence, Ma.ss.
Sheffield Elevator Co., Minneapolis, Minn. (Registered for Spillers Canadian Milling Co., Ltd.,

and Lake-of-the-Woods Milling Co.)
Shellabarger Mill & Elevator Co., Sslina, Kansa=.
Sherwin Williams Co., 601 Canal Road, Cleveland, Ohio.
Sherwin Williams Co. of Canada, Ltd., Winnipeg, Man., Canada. (Registered by Chas M. Cox.

Co.)
Shredded Wheat Co., Niagara Falls, N. Y.
W. G. Slugg, Milwaukee, Wis.
Allen V. Smith, Inc., Marcellus Falls, N. Y.
J. H. Smith, 102 Hale Street, Haverhill, Mass.
Southwestern Milling Co., Inc., Kansas City, Mo.
H. C. Southworth, West Stoughton, Mass.
Spillers Canadian Milling Co., Ltd., Calgary, Alta., Canada. (Registered by Sheffield Elevator

Co.)
Springfield Rendering Co., Springfield, Mass.
A. E. Staley Mfg. Co., Decatur, 111.

Standard Brands, Inc., 2655 West Nineteenth St., Chicago, 111.

Star & Crescent Milling Co., Minneapolis, Minn.
State Mill & Elevator, Grand Forks, N. D.
D. A. Stickell & Sons, Inc., Hagerstown, Md.
David Stott Flour Mills, Inc., Detroit, Mich.
Stratton & Co., Concord, N. H.
Chas. M. Struven & Co., Baltimore, Md.
C. H. Symmes, Winchester, Mass.
Syracuse Milling Co., Box 1141, Syracuse, N. Y.
Tioga-Empire Feed Mills, Inc., Waverly, N Y.
Traders Feed & Grain Co., Inc., 736-737 Chamber of Commerce, Buffalo, N. Y. (Registered also

for Maple Leaf Milling Co., Ltd.)
Jacob Trinley & Sons, Linfield, Penn.
Troy Dairy Products Corp., 211 North 8th St., Brooklyn, N. Y.
Ubiko Milling Co., Cincinnati, Ohio.
Union Starch & Refining Co., Columbus, Ind.
United Co-operative Farmers, Inc., Fitchburg, Mass.
United Mills Co., Inc., Grafton, Ohio.
Upper Hud.son Rye Flour Mills, Inc., 7-9 Madison St., Troy, N. Y.
Vannatter & Co., Ltd., Toronto 2, Ont., Canada.
Victor Flour Mills, Inc., Pittsford, N. Y.
Vitality Mills, Inc., 166 West Jackson Blvd., Chicago, III.

Ward Dry Milk Co., 2219 Charles St., St. Paul, Minn.
C. P. Washburn Co., Middleboro, Mass.
H. K. Webster Co., Lawrence, Mass.
West Bay City Sugar Co., Bay City, Mich.
Western Canada Flour Mills Co., Ltd., Toronto, Ont., Canada (Registered by Chas. M. Cox

Co.)
West-Nesbitt, Inc., Oneonta, N. Y.
Wetherbee Grain Co., Gardner, Mass. (Registered by J. Cashing Co.)
L. E. Whitaker Stores Co., South Deerfield, Mass.
Arthur N. Whittemore & Co., Worcester, Mass.
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Whittemore Co., 35 Harrison St., Roslindale, Mass

Wilkinson Grain Co., Ltd.. Montreal, Quebec, Canada.

F.st M G. Williams, Taunton, Mass.

WUmington Packing Co., Eames St Wilmington, Mass.

Wilson & Co., 4100 South Ashland Ave., Chicago, 111.

Stanley Wood Grain Co., Taunton, Mass.

Worcester Rendering Co., Auburn, Mass.

PUBLICATION OF THI.S DOCUMENT APPROVED BY THE COMMISSION ON AdMINKSTRATION AND FINANCE

2,500 - 1-'31. No. 869.



Massachusetts
Agricultural Experiment Station

CONTROL SERIES BULLETIN No. 56 DECEMBER, 1930

Seed Inspection

By F. A. McLaughlin

This Report, the third in seed control service, is a record of work
delegated to the Massachusetts Agricultural Experiment Station during

1930 by the Commissioner of Agriculture who is named in the Act as

Administrative Officer (Acts and Resolves of 1927, Chapter 274.)

Requests for Bulletins should be addressed to

Agricultural Experiment Station

Amherst, Mass.

Publication of this Document approved by the Commission on Administration and Finance
2m. 1-'31. No. 872.



SEED INSPECTION

By F. A. McLaughlini

During the period from October 1, 1929, to October 1, 1930, the Seed Labor-

atory analyzed for purity or tested for germination, or both, 854 samples of

seed, of which 349 were collected by inspectors for the Commissioner of Agri-

culture and are termed official seed samples; 390 were received from growers,

dealers and farmers; and 115 were sent to the laboratory by the Commissioner

of Agriculture of Rhode Island.

In addition to the routine analytical work, the Seed Laboratory has continued

to cooperate with the Departments of Agronomy and Vegetable Gardening in

the conduct of field tests for trueness to type and variety of Red Clover, Sweet

Clover, Alfalfa, and Onions. Results of these tests conducted by Professor

Miles B. Cubbon of A,gronomy and Professor Grant B. Snyder of Vegetable

Gardening are contained in this report.

"Vendor" and "Container" defined by Attorney General

Public Document No. 12, Report of the Attorney General for the Year

Ending November 30, 1929, contains on pages 94 and 95 the following state-

ment in reply to a request by Dr. Arthur W. Gilbert, Commissioner of Agri-

culture, for opinions relative to the meaning of the words "Vendor" and
"Container" as used in the Massachusetts Seed Law.

"G. L., c. 94 § § 261A, 261B, 261C and 261E, require that the name and
address of the vendor be shown on containers of agricultural seeds or mixtures
of agricultural seeds. The question arises as to who the vendor of the agricul-

tural seeds is when there has been a sale of such seeds in the Commonwealth.
Many of the seeds that are sold have the name and address of the wholesaler
on the package, and a large amount of seeds that are sold have the name and
address of the wholesaler on the tag fastened to the large container from which
the seeds are sold in smaller packages.

It is the contention of many of these who have been requested to appear
with reference to reported violations of our seed law that the name and address
of the wholesaler satisfies the law as to the requirement for the name and address
of the vendor of such seeds or mixtures. Your opinion is therefore requested
as to who is the vendor in the sale of agricultural seeds or mixtures thereof in

the State of Massachusetts.

Sections 261A, 261B and 261C indicate that agricultural seeds or mixtures
of agricultural seeds shall have affixed thereto in a conspicuous place on the
exterior of the container of such seeds or mixtures a plainly written or printed
tag or label with a statement in the English language of certain required in-

formation. The question has arisen as to the interpretation of the word
"container" ....

This Department is interested in the interpretation of the word "con-
tainer" .... The question of importance, therefore, is whether or not the
word "container" refers to the package that is handed over the counter to
the vendee in a sale of agricultural seeds or mixtures thereof."

G. L., c. 94, as amended by St. 1927, c. 274, § 2, provides:—

iThe following have assisted in the inspection: Oliver W. Kelly (resigned July 1, 1930) and
Elizabeth F. Hopkins (for the month of July), Seed Analysts: Margaret E. Nagle, Laboratory

Assistant,
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"Section 261A. Every lot of agricultural seeds of ten pounds or more,
except as otherwise provided in sections two hundred and sixty-one B to two
hundred and sixty-one L, inclusive, shall have affixed thereto, in a conspicuous
place, on the exterior of the container of such agricultural seeds, a plainly

written or printed tag or label in the English language, stating:

(f) Name and address of the vendor of such agricultural seed."

Sections 261B, 261C and 261E, added to G. L., c. 94, by St. 1927, c. 274, § 2,

contain similar provisions with reference to the information to be written or
printed on the tag or label to be affixed to the container.

Section 261L, added to said chapter 94 by the 1927 statute, provides: —
"Whoever sells, offers or exposes for sale, any lot of agricultural seeds, without

complying with the requirements of sections two hundred and sixty-one A to

two hundred and sixty-one K, inclusive, or falsely marks or labels such agri-

cultural seeds or mixtures thereof or vegetable seeds, or impedes, obstructs or

hinders the commissioner of agriculture or any of his duly authorized agents
in the discharge of the authority or duties conferred or imposed by any pro-

vision of said sections, shall be punished by a fine of not more than five hundred
dollars."

G. L., c. 4, § 6, provides:

—

"In construing statutes the following rules shall be observed, unless their

observance would involve a construction inconsistent with the manifest intent

of the law-making body or repugnant to the context of the same statute:

Third, Words and phrases shall be construed according to the common and
approved usage of the language; but technical words and phrases and such
others as may have acquired a peculiar and appropriate meaning in law shall

be construed and understood according to such meaning."

I am of the opinion that the words "container" and "vendor", as used in

the statute above quoted, are to be given their ordinary meaning. The word
"container" means a package of any description capable of holding the various

seeds described in the statute. Said package may be in the form of a box made
of wood, tin, cardboard, fibre, etc., or it may consist of a paper bag ordinarily

used in retail stores. The word "vendor", as used in said statute, must be
construed to mean a person, firm or corporation which actually sells within

the Commonwealth the seeds described in the statute.

This statute applies equally to producer, wholesaler or distributor and
retailer of agricultural seeds if he engages in business in this Commonwealth.
The tag or label required to be affixed to the container must have written or

printed thereon all of the information required by this statute. This applies

to the retailer who sells the seeds within the Commonwealth, notwithstanding
the fact that the seeds which he sells may have been put up in packages by
the producer, wholesaler or distributor doing business within or without the
Commonwealth, and that tags or labels bearing the name and address of such
wholesaler, producer or distributor are plainly printed in the English language
and affixed to said containers. In other words, the name of the retailer must
appear on every package of seeds whether the seeds are contained in packages
put up by the producer, wholesaler or distributor or put up in a "paper bag
package." This contention is clearly supported by the last paragraph of St.

1927, c. 274, § 2 (G. L., c 94, § 261L).

Joseph E. Warner, Attorney General.
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Purity and Germination Standards— Average of Ten States

Massachusetts has no purity or germination standards. Whether or not

this is a wise pohcy remains to be seen when the Massachusetts seed regulations

have been enforced for a sufficient period of time to draw definite conclusions.

The present policy of having no standards is based on the hope that the pro-

ducer will continually strive to offer seeds of the best possible quality rather

than to meet some definitely established figure which for fairness must be only

average.

There are, however, many producers and consumers who desire to know
what reasonable purity and germination may be expected for various seeds.

The following table, which averages the standards of ten different states',

has been prepared to supply this information.

Field Crops

Alfalfa

Canada Blue Grass.

.

Kentucky Blue Grass

Alsike Clover

Crimson Clover

Red Clover

Sweet Clover

White Clover

Field Corn

Meadow Fescue

Red Fescue

Sheep's Fescue

Common Millet

German Millet

Hungarian Millet. . . ,

Japanese Millet

Oats

Orchard Grass

Field Peas

Red Top
Rye
Perennial Rye Grass.

Italian Rye Grass . . . .

Timothy
Tobacco

Purity

%

96

88

85

93

97

94

95

93

99

95

94

94

94

94

94

92

98

79

97

90

98

95

95

97

98

Germi-
nation

%

83

50

50

78

85

85

88

77

92

85

80

80

86

90

73

93

80

90

85

80

Vegetables

Asparagus

.

Beans

Beets

Cabbage.

.

Carrot ....

Cauliflower

Celery ....

Sweet Corn

Cucumber.
Lettuce . . .

Melon ....

Onion

Parsley

Parsnip . . .

Pumpkin. .

Radish ....

Spinach . .

.

Squash. . . .

Tomato . . .

Turnip ....

Germi-

nation

%

78

90

82

85

75

75

60

80

85

84

84

80

64

62

80

85

75

85

80

85

2 Published in various reports and bulletins of Alabama, Connecticut, Indiana, New York, North

Carolina, Oklahoma, Oregon, South Dakota, Tennessee and Virginia.
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1930 Official Inspection of Agricultural Seeds

Explanation of Tables

In these tables the seeds are listed in alphabetical order by groups, each

group containing only those seeds, the sale of which is regulated by a definite

section of the Massachusetts Seed Law. Section 261-A of the Acts and Resolves

of 1927, Chapter 274, defines the group from Alfalfa to Vetch, inclusive;

Section 261-B, Mixtures; Section 261-C, Special Mixtures; and Section 261-D,

Vegetables.

The number preceding each analysis is for identification and reference. The
line to the right of the letter "L" gives information copied from the label,

that to the right of "F" what was found in the laboratory analysis. Attention

is called to certain irregularities by the following:

(1) Date of test indicates that tjiis seed was matured and possibily marketed

prior to 1929.

(2) The "F" percentage of weeds is more than the "L" percentage by an

amount exceeding that allowed by tolerance.

(3) More noxious weed seeds are present than are allowed by law, unless

the number appears on label.

(4) The "F" percentage of inert matter is more than the "L" percentage

by an amount exceeding that allowed by tolerance.

All lots of seed included in this report have been tested according to the

Official Rules for Seed Testing established by the Association of Official Seed

Analysts.

"Tolerance" is applied only to purity. For this application the sample is

considered as made up of two component parts: (1) The component being

considered, and (2) the balance of the sample. The tolerance in percentage

allowed for each component shall be two-tenths of one per cent (0.2%) plus

20% of the lesser of the two parts.
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1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

Month
of Test
1930

BEANS

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Six Weeks Beans, 7402 (P.

Sure Crop Beans, 7435 (F

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Bush Lima Beans (F.
The O. B. Parks Co., Westfield

Pole Lima Beans .' (F
The O. B. Parks Co., Westfield

Six Weeks Beans, 100-29 (F.

Sure Crop B. Wax Beans, 91-29 (F.

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
Imp. Six Weeks Beans, 46/4 (F.

Sure Crop Stringless Wax Beans, 20/16 (F.

THOMAS J. GREY COMPANY, Boston, Massachusetts
Boston Sure Crop Beans, A. S. G. Co., OV (F.

Bountiful Beans, L. S. Co., OV. .(F.

LEONARD SEED COMPANY, Chicago, Illinois
Long Yellow Six Weeks Beans (F.

Morris A. Cohen, Springfield

PERRY SEED COMPANY, Boston, Massachusetts
Bountiful Six Weeks Beans, 3C3C (F.

Sure Crop Stringless Wax Beans, 994C (F.

JEROME B. RICE SEED COMPANY, Cambridge, New York
Burpee's Stringless Green Pod Beans (F.

Frank, The Seedman, Springfield

ROSS BROS. COMPANY, Worcester, Massachusetts
Kentucky Wonder Beans (F.
Arthur W. Baldwin Co., West Stockbridge

S. D. WOODRUFF & SONS, Orange, Connecticut
Henderson's Bush Lima Beans (F.

Franklin Hardware Co., Springfield

BEETS

CHAS. C. HART SEED COMPANY, Wethersfield, Connecticut
Crosby's Egyptian Beet (F.
Wilson Hardware Co., Holyoke

NORTHRUP, KING & COMPANY, Minneapolis, Minnesota
Edmond's Imp. Blood Turnip Beet (F.

P. J. Vrabel, Adams

JEROME B. RICE SEED COMPANY, Cambridge, New York
Crosby's Dark Red Egyptian Beet (F.

Osborne Hardware Co., Holyoke

STUMPP & WALTER COMPANY, New York, New York
Detroit Dark Red Beet (F.

(Retailer's name not known)

S. D. WOODRUFF & SONS, Orange, Connecticut
Detroit Dark Red Beet (F.
Holyoke Farm Machinery Co., Holyoke

87
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1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES — Continued

Lab.
No.

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

Month
of Test
1930

229

232

230

231

254

255

256

183

184

182

316

317

318

170

200

199

201

42

235

233

234

15

258

257

259

180

181

CABBAGE

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Copenhagen MKT, 2789 (F.

Danish Ball Head Cabbage, 7367 (F

Golden Acre Cabbage, 6295 (F.

Succession Cabbage, 1360 (F

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Copenhagen Cabbage, 12-28 (F

Danish Ball Head Cabbage, 167-28 (F

Golden Acre Cabbage, 107-28 (F

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
Copenhagen Cabbage MKT, 120/12 (F

Danish Ball Head Cabbage, 128/7 (F

Golden Acre Cabbage, 119/2 (F,

THOMAS J. GREY COMPANY, Boston, Massachusetts
Copenhagen MKT Cabbage, Hanson OV (F,

Danish Ball Head Cabbage, Hanson (F.

Golden Acre Cabbage, Hanson (F,

NORTHRUP, KING & COMPANY, Minneapolis, Minnesota
Premium Late Flat Dutch Cabbage (F

P. J. Vrabel, Adams

PERRY SEED COMPANY, Boston, Massachusetts
Copenhagen Cabbage, 1758H (F

Danish Ball Head Cabbage, 1620D (F

Succession Cabbage, 1673M (F.

CARROTS

AMERICAN SEED COMPANY, Detroit, Michigan
Guerande Carrot (F.

J. G. McCrory Co., Holyoke

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Chantenay Carrot, 61-17 (F.

Danvers Half Long Carrot, 6111 .. . (F.

Hutchinson Carrot, 4107 (F

COMSTOCK-FERRE & COMPANY, Wethersfield, Connecticut
Imp. Danvers Half Long Carrot (F

Foster-Farrar Co., Northampton

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Chantenay Carrot, 140-28 (F.

Danvers Half Long Carrot, 23-28 (F.

Hutchinson Carrot, 107-28 (F.

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
Chantenay Carrot, 149/11 (F.

Danvers Half Long Carrot, 150/2 (F.
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1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES — Continued

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

%

Month
of Test
1930

CARROTS — Continued

THOMAS J. GREY COMPANY, Boston, Massachusetts
Chantenay Carrot, Morse (F

Danvers Half Long Carrot, Morse (F

Hutchinson Carrot, A.S.G. Co (F

BUDD D. HAWKINS, Reading, Vermont
Budd's Early Chantenay Carrot (F

Franklin Hardware Co., Springfield

Budd's Early Chantenay Carrot (F.
Chapin & Clark, West Springfield

NORTHRUP, KING & COMPANY, Minneapolis, Minnesota
Chantenay Carrot (F

P. J. Vrabel, Adams

PERRY SEED COMPANY, Boston, Massachusetts
Chantenay Carrot (F.

Danvers Half Long Carrot, 2064M (F.

Hutchinson Carrot (F

JEROME B. RICE SEED COMPANY, Cambridge, New York
Half Long Carrot (F.

J. A. Sullivan & Co., Northampton

STUMPP & WALTER COMPANY. New York, New York
Chantenay Carrot (F.

(Retailer's name not known)

CAULIFLOWER

AMERICAN EED COMPANY, Detroit, Michigan
Early Snowbal Cauliflower . . . (F.

S. S. Kresgt Co., Springfield

JEROME B. RICE SEED COMPANY, Cambridge, New York
Cauliflower (F.

J. A. Sullivan & Co., Northampton

Henderson's Early Snowball Cauliflower (F.
Osborne Hardware Co., Holyoke

ROSS BROS. COMPANY, Worcester, Massachusetts
Early London Cauliflower (F.
Auburn Hardware Co., Springfield

CELERY

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Boston Market Celery, 6125 (F

Easy Blanching Celery, 2771 (F

Giant Pascal Celery, 1682 (F.

Golden Plume Celery, 4304 (F,

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Boston Market Celery, 112-29 (F.

Giant Pascal Celery, 140-28 (F.

Golden Self-Blanching Celery (F.

White Plume Celery, 140-28 (F.
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1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES — Continued

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

%

Month
of Test
1930

CELERY— Continued

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
Boston Market Celery, 173/8 (F.

Easy Blanching Celery, 169/8 (F.

Giant Pascal Celery, 168/4 (F.

White Plume Celery, 170/9 (F.

THOMAS J. GREY COMPANY, Boston, Massachusetts
Boston Market Celery, Wyman (F.

Easy Blanching Celery, Morse (F

Giant Pascal Celery, Wyman (F

Golden Plume Celery, Morse (F

NORTHRUP, KING & COMPANY, Minneapolis, Minnesota
Golden Self-Blanching Celery (F

F. W. Woolworth Co., Holyoke

PERRY SEED COMPANY, Boston, Massachusetts
Boston Market Celery, 2232W (F.

Easy Blanching Celery, 2344M (F.

Giant Pascal Celery, 2323F (F,

JEROME B. RICE SEED COMPANY, Cambridge, New York
Dwarf Golden Self-Blanching Celery (F.

Osborne Hardware Co., Holyoke

SWEET CORN

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Golden Bantam Sweet Corn, 7210 (F.

Golden Sunshine Sweet Corn, 6435. .

.

.(F

COMSTOCK-FERRE & COMPANY, Wethersfield, Connecticut
Whipple's Yellow Sweet Corn (F.

Carlisle Hardware Co., Springfield

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Golden Bantam Sweet Corn, 100-29 (F.

Sunrise Sweet Corn, 160-29 (F.

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
Golden Bantam Sweet Corn, 206/15 (F.

Golden Nugget Sweet Corn, 209/11 (F.

THOMAS J. GREY COMPANY, Boston, Massachusetts
Golden Bantam Sweet Corn, A.S.G. Co (F.

Golden Sunshine Sweet Corn, Rice (F.

CHAS. C. HART SEED COMPANY, Wethersfield, Connecticut
Bantam Evergreen Sweet Corn (F.

F. H. Turner & Co., Gt. Barrington

Golden Bantam Sweet Corn (F.

J. Russell & Co., Inc., Holyoke

Golden Bantam Sweet Corn (F.

F. H. Turner & Co., Gt. Barrington

Stowell's Evergreen Sweet Corn (F.

J. Russell & Co., Inc., Holyoke
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1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES — Continued

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

SWEET CORN — Continued

CHAS. C. HART SEED COMPANY—Continued
Stowell's Evergreen Sweet Corn (F.

F. H. Turner & Co., Gt. Barrington

Whipple's Early Yellow Sweet Corn (F.
J. Russell & Co., Inc., Holyoke

LEONARD SEED COMPANY, Chicago, Illinois

Golden Hammer Sweet Corn, New (F.
Frank, The Seedman, Springfield

PERRY SEED COMPANY, Boston, Massachusetts
Golden Bantam Sweet Corn, 2595C.F (F,

Golden Sunshine Sweet Corn, 2394C. F (F

JEROME B. RICE SEED COMPANY, Cambridge, New York
Bantam Evergreen Sweet Corn (F

Frank, the Seedman, Springfield

Golden Bantam Sweet Corn (F.
Frank, The Seedman, Springfield

ROSS BROS. COMPANY, Worcester, Massachusetts
Golden Bantam Sweet Corn (F.
Arthur W. Baldwin Co., West Stockbridge

Stowell's Evergreen Sweet Corn (F
Arthur W. Baldwin Co., West Stockbridge

F. H. WOODRUFF & SONS, Milford, Connecticut
Golden Bantam Sweet Corn (F.
Osborne Hardware Co., Holyoke

Golden Bantam Sweet Corn (F
Geo. Methe & Co., Springfield

S. D. WOODRUFF & SONS, Orange, Connecticut
Bantam Evergreen Sweet Corn (F,

Holyoke Farm Machinery Co., Holyoke

Stowell's Evergreen Corn (p.
Franklin Hardware Co., Springfield

CRESS

BUDD D. HAWKINS, Reading, Vermont
Curled Cress

Franklin Hardware Co., Springfield
.(F.

CUCUMBER

FREDONIA SEED COMPANY, Fredonia, New York
Early White Spine Cucumber (F.

Chapin & Clark, West Springfield

BUDD D. HAWKINS, Reading, Vermont
Imp. Long Green Cucumber (F.

Franklin Hardware Co., Springfield

NORTHRUP, KING & COMPANY, Minneapolis, Minnesota
Boston Pickling Cucumber (F,

F. W. Woolworth Co., Holyoke

Boston Pickling Cucumber (F,
P. J. Vrabel, Adams

JEROME B. RICE SEED COMPANY, Cambridge, New York
White Spine Cucumber (F

J. A. Sullivan & Co., Northampton

Germi-
nation

67

77

90

Month
of Test
1930

May

May

May

84



30 CONTROL SERIES No. 56

1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES— Continued

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

Month
of Test
1930

LETTUCE

AMERICAN SEED COMPANY, Detroit, Michigan
Early Prize Head Lettuce (F.

J. G. McCrory Co., Holyoke

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Big Boston Lettuce, 7006 (F.

B. S. Tennis Ball Lettuce, 7169 (F

May King Lettuce, 7116x (F

New York Lettuce (F,

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Big Boston Lettuce, 48-28 (F,

B. S. Tennis Ball Lettuce, 77-28 (F

Iceberg Lettuce (F

May King Lettuce, 140-28 (F,

New York Lettuce, 182-29 (F

Salamander Lettuce, 140-28 (F.

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
Big Boston Lettuce, 292/6 (F

B. S. Tennis Ball Lettuce, 289/19 (F.

May King Lettuce (F.

New York Lettuce, 299/5 (F.

FREDONIA SEED COMPANY, Fredonia, New York
Black Seeded Simpson Lettuce (F.

Chapin & Clark, West Springfield

THOMAS J. GREY COMPANY, Boston, Massachusetts
Big Boston Lettuce, Morse (F.

B. S. Tennis Ball Lettuce, Morse (F.

May King I^ettuce, Morse (F.

New York Lettuce, Morse (F

BUDD D. HAWKINS, Reading, Vermont
Early Prize Head Lettuce (F
Chapin & Clark, West Springfield

NORTHRUP, KING & COMPANY, Minneapolis, Minnesota
Prize Head Lettuce (F

F. W. Woolworth Co., Holyoke

PERRY SEED COMPANY, Boston, Massachusetts
Big Boston Lettuce, 3360M (F

B. S. Tennis Ball Lettuce, 2652M (F

May King Lettuce, 3617M (F

New York Lettuce, 3603M (F.

JEROME B. RICE SEED COMPANY, Cambridge, New York
Improved Hanson Lettuce (F.
Osborne Hardware Co., Holyoke

Tennis Ball Lettuce (F
J. A. Sullivan & Co., Northampton

75

75

92

8H

May-Oct.

59



SEED INSPECTION 31

1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES — Continued

Lab.
No.

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

%

Month
of Test
1930

106

167

39

32

48

34

288

290

289

295

298

299

221

222

332

334

333

68

112

LETTUCE — Continued

ROSS BROS. COMPANY, Worcester, Massachusetts
Paris White Cos Lettuce (F
Auburn Hardware Co., Springfield

STUMPP & WALTER COMPANY, New York, New York
Big Boston Lettuce (F

(Retailer's name not known)

MUSKMELON
JEROME B. RICE SEED COMPANY, Cambridge, New York
Osage Muskmelon (F.

Osborne Hardware Co., Holyoke

PARSLEY

JEROME B. RICE SEED COMPANY, Cambridge, New York
Moss Curled Parsley (F

J. A. Sullivan & Co., Northampton

PARSNIP

COMSTOCK-FERRE & COMPANY, Wethersfield, Connecticut
Long Smooth or Sugar Parsnip (F

Foster-Farrar Company, Northampton

CHAS. C. HART SEED COMPANY, Wethersfield, Connecticut
Hollow Crown Parsnip (F.

Wilson Hardware Co., Holyoke

JEROME B. RICE SEED COMPANY, Cambridge, New York
Long White Dutch Parsnip (F.

Osborne Hardware Co., Holyoke

PEAS

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Gradus Peas, 7193 (F.

Sutton's Peas, 7456 (F

Telephone Peas (F.

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Gradus Peas, 15-28 (F.

Sutton's Excelsior Peas, 15-29 (F.

Telephone Peas, 91-29 (F.

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
Gradus Peas, 434/10 (F.

Telephone Peas, 448/19 (F,

THOMAS J. GREY COMPANY, Boston, Massachusetts
Blue Bantam Peas, A.S.G. Co (F.

Gradus Peas, A.S.G. Co (F.

Telephone Peas, A.S.G. Co (F.

LEONARD SEED COMPANY, Chicago, lUinois
Blue Bantam Peas (F.

Carlisle Hardware Co., Springfield.

McLean's Little Gem Peas (F.

Morris A. Cohen, Springfield

92

87

92

May

May

May

May

May

May

May

90
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1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES— Continued

Lab.
No.

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

%
Month
of Test
1930

161

40

93

47

108

95

247

246

245

244

14

270

273

274

272

PEAS — Continued

JEROME B. RICE SEED COMPANY, Cambridge, New York
Telephone Peas (F

J. A. Sullivan Co., Northampton

ROSS BROS. COMPANY, Worcester, Massachusetts
Gradus Peas (F
Arthur W. Baldwin Co., West Stockbridge

PEPPER

AMERICAN SEED COMPANY, Detroit, Michigan
Large BeU Pepper (F,

S. S. Kresge Co., Springfield

COMSTOCK-FERRE & COMPANY, Wethersfield, Connecticut
Large Sweet Mountain Pepper (F.

Foster-Farrar Co., Northampton

RADISH

AMERICAN SEED COMPANY, Detroit, Michigan
Early Scarlet Globe Radish (F,

J. G. McCrory Co., Holyoke

FREDONIA SEED COMPANY, Fredonia, New York
Long White Icicle Radish (F.

Chapin & Clark, West Springfield

CHAS. C. HART SEED COMPANY, Wethersfield, Connecticut
Early Scarlet White Tipped Radish (F.
Wilson Hardware Co., Holyoke

ROSS BROS. COMPANY, Worcester, Massachusetts
Early Round Scarlet Radish (F.
Auburn Hardware Co., Springfield

RUTABAGA

BUDD D. HAWKINS, Reading, Vermont
Rutabaga (F,

Chapin & Clark, West Springfield

SPINACH

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Giant Round Thick Leaf Spinach, 7445 (F.

King of Denmark Spinach, 7260 (F.

Princess Juliana Spinach, 6436 (F.

Savoy Spinach, 7057 (F.

COMSTOCK-FERRE & COMPANY, Wethersfield, Connecticut
Savoy Leaved Spinach (F.

Foster-Farrar Co., Northampton

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Bloomsdale Spinach, 12-29 (F.

King of Denmark Spinach, 163-29 (F.

Princess Juliana Spinach (F.

Round Thick Leaf Spinach, 12-29 ( F.

90

29

80

68

86

95

86

79

53

May

May

May-Oct.

April

May-Oct.

May

May

May

May

May

May

May

May

April

81
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1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Continued

VEGETABLES — Continued

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

Month
of Test
1930

SPINACH— Continued

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
King of Denmark Spinach, 548/3 (F.

Princess Juliana Spinach, 553/2 (F.

Round Thick Leaf Spinach, 551/9 (F.

Savoy Leaved Spinach, 554/15 (F

THOMAS J. GREY COMPANY, Boston, Massachusetts
Bloomsdale Spinach, Z.D.W (F.

King of Denmark Spinach, Z.D.W (F

Princess Juliana Spinach, Z.D.W (F.

Round Thick I^af Spinach, Z.D.W (F.

PERRY SEED COMPANY, Boston, Massachusetts
Giant Thick Leaf Spinach, 6131 Z.W (F.

King of Denmark Spinach, 6104 S (F.

Princess Juliana Spinach (F

SPINACH, NEW ZEALAND

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
New Zealand Spinach, 7153 (F

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
New Zealand Spinach, 12-29 (F

R. & J FARQUHAR COMPANY, Boston, Massachusetts
New Zealand Spinach, 556/5 (F.

THOMAS J. GREY COMPANY, Boston, Massachusetts
New Zealand Spinach, A. S. G. Co. . (P.

CHAS. C. HART SEED COMPANY, Wethersfield, Connecticut
New Zealand Spinach (F.

Wilson Hardware Co., Holyoke

PERRY SEED COMPANY, Boston, Massachusetts
New Zealand Spinach, 6130 SB (F.

SQUASH

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Hubbard Squash, 7314 (F.

THOMAS W. EMERSON COMPANY. Boston, Massachusetts
Imp. Hubbard Squash, 11-26 (F,

R. & J. FARQUHAR COMPANY, Boston, Massachusetts
Green Hubbard Squash, 537/16 (F.

THOMAS J. GREY COMPANY, Boston, Massachusetts
Hubbard Squash, A S. G. Co (F.

PERRY SEED COMPANY, Boston, Massachusetts
Hutbard Squash, 4412C (F.

TOMATO
AMERICAN SEED COMPANY, Detroit, Michigan
Early Acme Tomato

J. G. McCrory Co., Holyoke

88
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1930 OFFICIAL INSPECTION OF AGRICULTURAL SEEDS—Concluded

VEGETABLES— Concluded

Lab.
No.

Wholesale Distributor, Kind of Seed and
Variety, Dealer when other than Wholesale

Distributor, and Place Collected

Germi-
nation

%

Month
of Test
1930

78

172

31

249

275

198

341

216

30

109

59

TOMATO— Continued

BUDD D. HAWKINS, Reading, Vermont
Budd's Selected Sparks Earliana Tomato (F.

Franklin Hardware Co., Springfield

NORTHRUP, KING & COMPANY, Minneapolis, Minnesota
Yellow Pear Tomato (F

P. J. Vrabel, Adams

JEROME B. RICE SEED COMPANY, Cambridge, New York
Dwarf Stone Tomato (F,

J. A. Sullivan Co., Northampton

TURNIP

JOSEPH BRECK & SONS CORP., Boston, Massachusetts
Purple Top Strap Leaf Turnip, 1993 (F.

THOMAS W. EMERSON COMPANY, Boston, Massachusetts
Purple Top Strap Leaf Turnip, 41-28 (F

R. & J. FARQUHAR COMPANY. Boston, Massachusetts
Purple Top White Flat Strap Leaf Turnip, 600/4 (F.

THOMAS J. GREY COMPANY, Boston, Massachusetts
Purple Top Strap Leaf Turnip, Johnson Eng (F.

PERRY SEED COMPANY, Boston, Massachusetts
Purple Top Strap Leaf Turnip, 7069 C. T (F.

JEROME B. RICE SEED COMPANY, Cambridge, New York
White Swede Turnip (F,

J. A. Sullivan Co., Northampton

ROSS BROS. COMPANY, Worcester, Massachusetts
L. I. Improved Turnip (F.

Auburn Hardware Co., Springfield

S. D. WOODRUFF & SONS, Orange, Connecticut
White Egg Turnip (F.

Holyoke Farm Machinery Co., Holyoke

75

83

May

May

May

81
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Type and Variety Studies of Onions, 1930

Conducted in Conjunction with the Department of Vegetable Gardening, M. A. C.

The field trials of onion varieties and strains included 42 named sorts from
47 sources, or 132 varieties and strains of varieties. The seed was purchased

in every case from the seed firm or grower. In conducting the trials an effort

was made to maintain as uniform conditions as possible for all the samples used,

including soil type, fertilization, planting distances, rate of seeding, thinning,

cultivation and harvesting. Comparisons of strains of a given variety and
various varieties one with another were fairly made.

The purpose of the trials was to evaluate each variety or strain from the

viewpoint of trueness to type. In making the observations, however, such
other factors were noted as a comparison of laboratory seed germination tests

with the germination in the field, and size of seed and its effect on germination.

In general the samples included were fairly true for the sort designated by
the seedsman. Some of the lots showed weak germination both in the labora-

tory and in the field. There was some indication of variations in shape and
color in the Danvers types away from that commonly considered ideal. Possi-

bly the most pronounced deviation, however, was the prominence of mixtures —
red and white bulbs in the yellow lots— from a few sources.

The results are given in detail in the following table.

Explanation of the Table

Germination. — In some cases the samples of seed purchased were too

small to allow for laboratory germination tests.

Seedling Growth. — Observations were made at weekly intervals over a

period of six weeks on the vigor of the seedling plants. These observations

were then condensed to denote the type of growth during the entire establish-

ment stage of the plants in each lot. In the terminology used, "poor" means
very slow, weak growth; "fair" indicates slow plant establishment; and
"good" designates strong, vigorous growth.

Percentage of No. 1 Bulbs. — After the bulbs were harvested, each lot

was run over an inch and three-quarter mesh screen, so that a fairly accurate

estimate, by count, could be made of the percentage of No. 1 bulbs.

Trueness to Type included all those factors usually considered as designating

the characters of a given sort, such as shape, size, color, percentage of outer

papery leaves, texture, etc. Because there may be some difference of opinion

among seedsmen as to details for the ideal type of a given variety, only those

variations which were quite outstanding are recorded. "Poor" means that

the bulbs in the lot deviated markedly in one or more factors from the ideal;

"fair" signifies a less marked variation from the type; and "good" indicates

that the lot in general ran true to type.

Rating, Type and Performance. — Each lot was evaluated from the view-
point of trueness to type and general performance under the conditions in

which they were grown. A given lot may have produced bulbs of a good type,

but have been rated low as a commercial variety because of only fair germi-
nation and slow plant growth. Or, a lot may have been rated low because the
bulbs matured down soft, although the plant growth and trueness to type may
have been very good. In this column X means very poor; XX, poor; XXX,
fair; XXXX, good; and XXXXX, excellent.
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Field Tests of Glover and Alfalfa Seeds Collected in 1929

Conducted in Conjunction with tlie Department of Agronomy, M. A. C.

Thirty-one samples of clover and alfalfa seeds were planted in rod rows for

variety testing on July 5, 1929. All plantings grew very well considering the

extremely dry season. Difficulty in securing adequate stands of two red clovers

and one sweet clover was traced to poor germination. The germination in the

laboratory was 46, 68 and 52 per cent respectively, yet in the field even second

and third plantings failed to give average stands. This indicates the impor-

tance of a germination of at least 70 per cent under laboratory conditions before

the seed can be expected to produce satisfactory growth in the field.

Observations on the varieties were made twice during the 1930 season, on

the first and second cuttings, except the sweet clover varieties which were cut

but once. Following are the results of the variety tests.

RED CLOVER
Lab.

No. Labeled Found
148 Imported Red Clover .... Medium Red Clover.

152 Medium Red Clover .... Medium Red Clover.

164 Medium Red Clover .... Medium Red Clover.

189 Mammoth Red Clover. . . . Mammoth Red Clover.

206* Red Clover Medium Red Clover

223 Medium Red Clover .... Medium Red Clover.

233* Red Clover Medium Red Clover.

240 Red Clover Medium Red Clover.

249 Domestic Washington Red Clover . Medium Red Clover.

256 Red Clover Medium Red Clover.

339 Red Clover Medium Red Clover —• Considerable Mammoth Red
Clover present.

349 Matrix Red Clover .... Medium Red Clover.

361 Red Clover Medium Red Clover— Mixed somewhat with Mam-
moth Red Clover.

374 Red Clover Medium Red Clover.

399 Red Clover Medium Red Clover.

416 Red Clover Medium Red Clover.

SWEET CLOVER

210 Sweet Clover White Biennial Sweet Clover.

247 White Biennial Sweet Clover . . 80% White, 20% Yellow Biennial Sweet Clover.

401* White Biennial Sweet Clover . . White Biennial Sweet Clover.

408 Sweet Clover 50% White, 50% Yellow Biennial Sweet Clover.

ALFALFA

142 Grimm Alfalfa . ... Variegated.

151 Idaho Certified Grimm Alfalfa . . Variegated.

160 Montana Grimm Alfalfa . . . Variegated.

163 Idaho Certified Grimm Alfalfa . . Variegated.

176 Idaho Certified Grimm Alfalfa . . Variegated.

216 Grimm Alfalfa Practically all blue flowered (Common).

245 Grimm Alfalfa Variegated.

246 Northwestern Utah Common Alfalfa Common.
317 Grimm Alfalfa Variegated.

375 Canadian Certified Grimm Alfalfa . Variegated.

405 Grimm Alfalfa Variegated.

* Indicates poor germination.

The term "Common" refers to the blue-flowered alfalla, while the term "Variegated" indicates

a mixture of blue to yellow flowers, typical of the more hardy strains of alfalfa.
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INSPECTION OF AGRICULTURAL LIME PRODUCTS
FOR THE SEASON OF 1930.

By H. D. Haskins, Official Chemist, assisted by H. R. DeRose.

Manufacturers and Brands.

During 1930, eighteen firms registered for sale in Massachusetts twenty-five

brands of agricultural lime and one of gypsum or land plaster. The nature of

the products is shown below:

Hydrated or slaked lime 10

Ground limestone 12

Lime kiln ashes 2

Osyter shell lime 1

25

Gypsum 1

The representative samples which served for analysis were largely drawn
during April and May by the sampling agents employed to draw samples of

fertilizer. A few of the samples were obtained from the manufacturers through
correspondence. All of the products registered were analyzed.

Variations and Deficiencies in the Composition of Lime Products.

In Table I, devoted to hydrated limes and lime ashes, only one product, the

Adams Lime Kiln Ashes, sold by the Hoosac Valley Lime Co., Inc., was found
seriously deficient. This was 5.87 per cent below the guarantee in calcium a,nd

magnesiufn oxides, causing a commerical shortage of about 65 cents per ton.

The defiiciency was unquestionably due to the high content of water (24.56

per cent). It would not appear to be good economy to purchase lime ashes as

a soil amendment unless the product has been stored under cover to avoid the

absorption of excessive amounts of water.

Some of the other products listed in this table were found deficient in mag-
nesium or calcium oxides, but showed no commercial deficiency, nor was their

effectiveness impaired, as the shortage was more than made up by an overrun

of the other element.

In Table II, devoted to limes in form of carbonate (unburned), no serious

shortages were found: three of the products, however, would have been
materially improved by finer grinding. To be equally as effective as hydrated
or slaked lime, when used in amounts to furnish the same quantity of calcium

and magnesium oxides, limestone should be ground so that about 80 per cent

will pass a 100-mesh sieve.

Tonnage of Lime Products Sold as Soil Amendments in

Massachusetts during 1930.

Tons.

Ground limestone 30,315

Other forms (largely hydrated and air-slaked) 26,021

Total 56,336
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These figures show a very healthy increase in the use of lime in Massachusetts

as a soil amendment. In 1928, the approximate tonnage sold in the state was
21,169, of which 13,166 tons was fine ground limestone.

The present tonnage is about 85 per cent as great as that of commercial

fertilizer sold in the state.

Explanation of Tables of Analyses.

Table I, "Proportion of total oxides as carbonates." The data furnished in

this column are calculated from an actual determination of carbon dioxide (C0«).

Calcium or magnesium not in the form of carbonate is present either as hydrated

lime (water- or air-slaked) or as burned lime (caustic or unslaked). It should

be understood that all of the products listed in this table have at some time

been burned, and the proportion of oxides present as carbonates indicates to

what extent the product has absorbed carbonic acid from the air.
'

' Pounds of effective oxides in one ton " represents the sum of the calcium and
magnesium oxides in one ton of the lime product, assuming that both ingredients

from this source will become readily available.

The calculations found in column "Cost of 100 pounds of effective oxides"

are based on prices furnished by the producers.

Table II, "Pounds of effective oxides in one ton." In securing these data the

degree of fineness to which the limestone has been ground is taken into con-

sideration. On those products which are finely ground so that all of the material

will pass through a 20-mesh sieve, it is assumed that all of the calcium and mag-
nesium oxides will become available in the soil within a five-year period. On
those products which will not wholly pass a 20-mesh sieve, it is assumed that

the oxides in that portion which is coarser than 20-mesh will be only 50 per

cent effective during the same period.

Under "Mechanical analysis" the figures represent in round numbers the

percentage of product that would pass the various meshed sieves mentioned.

In both tables the figures in parenthesis following the brand name show the

number of samples collected and analyzed.







Table III. — Gypsum or Land Plaster,
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Eleventh Annual Report on

Eradication of PuUorum Disease

in Massachusetts

By H. Van Roekel

This bulletin includes a brief discussion of pullorum disease and progress

in its eradication. The motive of the eradication program is the estab-

lishment and maintenance of pullorum disease-free flocks in Massachusetts.

This may be accomplished if pouiltrymen understand the nature of the

disease and if they adopt effective eradication and prevention measures.

MASSACHUSETTS STATE COLLEGE
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ELEVENTH ANNUAL REPORT ON ERADICATION OF

PULLORUM DISEASE IN MASSACHUSETTS
1930-31

By H. Van Roekel'

Introduction

The contents of this bulletm inchide a discussion of piillonim disease, the

objective in its eradication, and the progress made in testing during the past

few years with special reference to the past season. The purpose of the

discussion is to make poultrymen more familiar with tlie cause and nature

of the disease, and thus enable them to cooperate more intelligently and ef-

ficiently in the eradication program. A report on the progress in testing

points out that the disease is being eradicated from breeding flocks in this

State.

Nature of the Disease

Pullorum infection, caused by a specific microorganism (Salmonella pullor-

um), manifests itself as an acute disease in chicks and occasionally in adults.

In the adult, however, the infection is usually localized in one or more organs

and produces little or no systemic effect in the majority of cases.

In chicks, the disease may manifest itself within a few days after hatching.

The onset and severity of the symptoms depend upon the amoimt of infection

in the body, the ability of the organism to produce the disease, the resistance

of the chick, and the care given by the poultrymen. In some cases of dis-

eased chicks, little or no evidence which might suggest infection is observed,

whereas in other cases, all the possible manifestations of the disease are

foimd. The following symptoms may be revealed: depressed vigor; loss of

appetite; remaining under the hover; frequent cheeping; droopy wings;

shortened bodies; the adherence of white chalky excreta to the down around

the vent; marked depression and exhaustion, followed by death. None of

these symptoms are characteristic or specific of pullorum disease alone, since

they may be encountered in other health disturbances of chicks. The mortal-

ity rate may vary from slight to heavy, or even 100 per cent. Losses may be

observed within two or three days after hatching and may continue until the

chicks are three weeks of age or older. The heaviest losses usualljr occur dur-

ing the second week of chickhood.

Diagnosis of the disease in young chicks should be based upon bacterio-

logical examination. Chicks which succumb to the disease do not always show

gross changes in organs such as the liver, heart, and lungs. Some workers

have entertained the opinion that a yellow or ochre-colored liver and an un-

^ Assisted by K. L. Bullis, O. S. Flint, and Miriam K. Clarke.

Credit is due to Dr. Glen L. Dunlap for the necropsy results reported in this bul-

letin ; and consideration is extended to Dr. John B. Lentz, Head of the Department of

Veterinary Science, for administrative assistance. Appreciation is extended to various

agencies which cooperated in this work, with special reference to County Extension

Service.
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absorbed yolk are characteristic of the disease. Both conditions, however,

may be found in young chicks that die during this early period of life from

causes other than pullorum disease. Lung and heart lesions, often encountered

in pullorum diseased chicks, may also be found in chicks affected with other

diseases. Mortality among chicks during their first two or three weeks of

chicklihood may lead the poultrymen to suspect pullorum disease, but it

must be remembered that other chick ailments may be responsible for similar

mortalities during this early period of life. Laboratoiy examination is the

most accurate, expedient, and economical means of diagnosing pullorum dis-

ease, as well as other diseases of chicks.

J Mmc/r MAY
SPfiEAD inrecTioN
//V /A/CUBATOf^

Cycle: or Infection

CHICKS W B/fOOOC/f HOUSE.

Figure 1. Infection in a Flock May Follow This Cycle.

The cycle of infection can best be broken by eliminating the infected birds from
the young and adult stock by means of the agglutination test.

In iuunature and adult birds, tlie disease may occasionally manifest itself

in an acute form causing slight to heavy losses. Usually in diseased adults,

the infection is localized in one or more organs such as the ovary, heart sac

and heart wall, oviduct, and cysts, attached or free in the body cavity. The
most common seat of infection is the ovary, where diseased ova appear dis-

colored, cystic, odd-shaped and pedunculated. The organism is generally

found in the diseased ova. These ova may be found free in tiie body cavity

and also in the lumen of the oviduct. One may assume tiiat such ova may be

eliminated tlirough the oviduct and thereby become a means of spreading the

disease if eaten by other birds. Normal appearing ova may also be infected,

and in this manner the organism may become part of the egg. When infective
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eggs are incubated and hatched, infected chicks may be the result. The in-

fected clucks may die or survive and transmit the infection to other chicks.

Chicks which survive an acute attack of the disease may grow to maturity,

may remain infected, and thus become "carriers" or transmitters of the dis-

ease. The disease might become almost self-limited if the organism were not

transmissible from the adult to the chick by means of the egg.

Photograph 1.—Ovaries Removed from Hens.

Specimens numhered 1 and 3 infected with pnllorum disease; No. 2, a normal ovary.

Losses Resulting from the Disease

Chick mortality.—The greatest loss encountered from this disease is among

the chicks. A slight to a heavj^ mortality is often observed among infected

cliicks, depending upon certain factors mentioned earlier in the discussion.

Reduced fertility and hatchabilify.—The disease may be responsible for re-

duced fertility and hatchability to such an extent that it may inflict a great

loss upon poultrymen. Numerous investigators have substantiated this ob-

servation.

Under-developed birds.—Among chicks that have passed through an attack

of the disease, one generally finds a great variation in size and rate of

growth. This has also been observed among artificially infected chicks which

were given equal doses of infective material. Apparently chicks do not all

possess the same degree of resistance and may not be re-infected to the same

extent by contaminated litter and droppings. Such observations were made

at this laboratory when a suspension of the causative organism was admin-

istered, by mouth, witii a pipette, to 52 strong vigorous chicks, 72 hours old,

which had been procured from a pullorum disease-free flock. The infective

dose was rather Iieavy, .since 44 ])er cent of the chicks died during the first

six weeks following initial exj)osure. At this time tlie weights of the 29 re-

maining cliicks varied from 90 to 558 grams, as shown in the following table:
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Range of Weight Number of Chicks

90-100 grams 1

100-200 grams 4

200-300 grams 3

300-400 grams 12

400-500 grams 8

500-558 grams 1

Three chicks of different sizes are shown in photograph No. 2. Since all of

these chicks were treated alike and were kept under the same hover, the vari-

ation in size is not attributable to management.

Photograph 2.—Six-weeks-old Chicks Exposed to PuUorum Infection when 72 Hours

Old. Weights of Chicks: No. 1, 115 grains; No. 2, 488 grams; No. 3, 193 grams.

Some poultrymen and hatcherymen recognize the fact that in raising pullor-

um diseased chicks mortality and variation in size are usually to be expected.

A few have modified their methods of selling chicks. Instead of selling day-

old chicks they offer "started" chicks. The term "started" chicks means chicks

ten to fourteen days of age. The sales propaganda that usually is associated

with "started" chicks implies that they have passed the age at which they are

the weakest and at which the greatest mortality occurs. Furthermore, "start-

ed" chicks are often said to be stronger and more uniform in size. The sale

of "started" chicks is to be discouraged, unless the purchaser is informed

definitely and honestly about the true pullorum disease status of the chicks.

Often the purchaser is led to believe that "started" chicks have had a high

livability and that they are free of disease. This statement may be supported

by giving the buyer chicks of uniform size but not stating their correct ages.

The stunted and weaker chicks may be withheld and disposed of in some other

manner. Ordinarily among infected chicks that have not been culled for size,

the stunted and weaker ones may die off while growing to maturity; or if

they reach maturity, they may be culled from the flock as undesirable for

production and breeding. One must not assume that all under-developed
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birds are "carriers" of tlie disease. One may find such birds which are not

infected, but their small size and weak vitalitj' are the results of infection

durint;^ a period earlier in life. Furthermore, "carriers" are not limited to

under-developed birds, since frequently one may find that the best developed

birds in the flock are infected.

Mortniiti/ amoiuj nrlults.—Occasionally one may observe heavy losses associ-

ated with acute outbreaks in adults. Frequently a single infected bird may
succumb to the disease, especially if its resistance has been lowered by other

factors. In such instances, it is not infrequent that iS. pullorum may be re-

covered froiu organs such as the heart, the liver, the spleen, the ovary, and

other lesions.

Lowered egg production.—Repeated investigations have shown that egg

production in general is lower among infected birds than among non-infected

birds of the same breeding. In some infected birds egg production is not

lowered, since the particular localization of the infection and the extent to

which the ova are diseased appear to be the influencing factors. Culling the

low producing birds should not be regarded as a method of eliminating

pullorum disease from a flock, because the high producing, infected individu-

al and the infected male would remain in the flock.

Reduced salability of froducts.-—Poultrymen who have once experienced

losses from pullorum disease through negligence of proper precautions are

not likely to risk repeating the experience. The losses involved are often

costly and may even lead to a failure in business. The majority of those who

are correctly informed about losses associated with this disease will purchase

eggs or stock from a non-infected flock and will exercise every jjrecaution

against exposing their eggs or stock to sources of infection. Eggs or stock

from pullorum disease-free flocks have increased salability and command

higher prices.

Spread of Infection

Among adults.—In adults the disease may spread through contact of in-

fected with non-infected birds, as has been demonstrated frequently. Just

how the infection is eliminated from the diseased bird and transmitted to the

uninfected is not clearly and completely comprehended. It is known that the

infection may localize in the heart sac and heart nmscle, liver, gall bladder,

spleen, kidneys, free and attached cysts, testes, ovary, and oviduct. If the

infection remains localized in the heart, spleen, or fixed body cavity cysts, the

opportunity for elimination of the organism appears to be negligible. If lo-

calized in the liver, gall bladder and kidneys, or testes, the lesion might be

of such a nature as to permit elimination of the organism through the intest-

inal tract, and tubes leading from the kidneys or testes to the cloaca. The

organism has been isolated from the intestinal tract and also from the nasal

sinuses of naturally infected birds. Isolation from the latter organ has been

reported only once.

Adults may be artificially infected by injecting the organism into the blood

stream, body cavity, under the skin, or into the oviduct; by feeding; and by

dropping into the eye.

The r61e that the male bird plays in disseminating the infection has not

been definitely determined. Males may become naturally infected. Based

upon agglutination tests, the percentage of infected males as compared with

females is less.
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Table 1.—A comparison of the percentages of reactors detected among females and males.

sting Season



8 CONTROL SERIES No. 58

which contain eggs from infected flocks.

The spread of infection is not limited to the incubator, but may also occur

while chicks are in shipping boxes and after they are placed in the brooder.

Non-infected chicks may contract the disease by picking at droppings from

infected chicks.

In feeding eggs to chicks, one should safeguard against infective eggs.

Only eggs from non-infected flocks should be fed.

Grain sacks may play a role in spreading the disease. At this laboratory

it was observed that a grain sack artificially contaminated with S. pullorum

and used for holding mash was responsible for infecting 2 out of 25 chicks

which received this mash for three weeks. No mortality was observed. The

organism was recovered from one of the two reactors. Used grain sacks

which are refilled with feed by feed stores may be a disease hazard. Sacks

that have been properly and thoroughly sterilized may be used again with

safety.

During the last few years, attention has been directed toward fowl other

than chickens to determine what role they play in pullorum disease dissemina-

tion. A few isolated cases of pullorum infection in turkeys, pigeons, pheas-

ants, sparrows, and bull-finch have been reported. In most cases, the source

of infection was traceable to chickens. In this State during the last four

years, such fowl hav^ been tested whenever possible and four reactors were

detected—one guinea hen and three turkeys. The three turkeys were necrop-

sied and S. pullorum was not isolated.

Prevention and Eradication

Prevention.—Prevention of the disease is of interest to those who own a

non-infected flock and to those Mho are contemplating the purchase of stock

in the form of eggs, chicks, and adult birds. To assure prevention of the

disease, the following measures should be observed:

—

1. The entire flock should be tested annually.

2. New stock should be introduced or purchased only from non-infected

flocks.

3. Birds returning from shows or contests should be tested, and not ad-

mitted to any flock until pronounced free of the disease.

4. If custom hatching is a necessary business procedure, it should be of-

fered only to those who supply eggs from non-infected flocks.

5. If eggs have to be hatched away from the premises, one should ascertain

definitely that the eggs are not being exposed to infection.

6. Infertile eggs from infected and untested sources should not be fed.

7. Offal from dressed birds should be burned.

8. Proper sanitary measures should be observed at all times.

Eradication.—The best means of eradicating the disease from a flock is

through intensive testing of the entire flock, provided the breeding value of

the birds warrants the expenditure. It may require two or more tests within

the same season to determine that all of the infected birds have been de-

tected. The success of intensive testing depends upon follow-up measures

such as prompt disposal of reactors for meat, followed by thorough cleaning

and proper disinfection of pens, houses, and equipment. While the infection

is being eliminated from the premises and after the flock is regarded as free

of the disease, the measures listed under prevention should be observed in

order that the flock may not become re-infected.
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Discussion of Service Rendered during Season

During the season, 479 applications for testing were received. Service was
rendered to 452 flock owners, for whom 405,082 tests were made. Twenty-

seven owners cancelled their applications before the close of the season. In-

creases over the previous season were observed in the number of tests, birds

tested, and personal conferences. The latter service is to be encouraged for

the benefit of flock owners because it gives the personnel in charge of the

testing work an opportunity to obtain more complete information about the

flock than is submitted by the blood collector and through correspondence.

Suggestions and advice relative to eliminating the disease from a flock must
necessarily be based upon accurate and complete flock information and the

possible types of management which may be instituted.

Summary of Service Rendered

Applications received 479

Applications cancelled „ 27

Flocks tested 452*

Tests made - 405,082

Chickens:

Routine „ 386,928

Experimental 16,055

Fowl other than chickens:

Routine 1,360

Experimental _ 739

Owners receiving necropsy service 66

Necropsies of reacting birds — 226

Personal conferences from March 1, 1930 to March 1, 1931 191

* Includes five floclcs of poultry other tlian chickens.

Distribution of Tests and Reactors

In Table 2 is given the distribution of tests and positive tests by breeds in

each county. Birds were tested in twelve counties, six of which had an in-

crease in the number of tests over the previous season. Middlesex, Plymouth,

and Norfolk Counties had the largest number of tests. Barnstable, Hamp-
shire, Franklin, and Worcester Counties had the lowest percentages of posi-

tive reactors. Special attention is called to Barnstable County with only one

reactor among 6,819 tests, and to Worcester County with 0.78 per cent posi-

tive tests among 51,198. Only one county had an increase in the percentage

of positive tests, which Mas due to an increase in the number of flocks not

tested in the 1929-1930 season. In one county (Dukes) which revealed the

highest percentage of positive tests, no birds were tested last season.

Seven breeds and others grouped as miscellaneous were tested. Rhode Is-

land Red, White Leghorn, Barred Plymouth Rock, and White Plymouth Rock
were the four predominating breeds tested. White Wyandottes and Barred

Plymouth Rocks have the lowest percentages of positive tests. No reactors

were detected among the Brahmas.

The total number of tests among the chickens was 402,983, of which 1.47 per

cent were positive.
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Tested Fowl Other Than Chickens

During the past four years, testing information has been collected to de-

termine what role fowl other than chickens play in eradicating piillorum dis-

ease. Based upon the testing results obtained thus far, one might conclude

that fowl other than chickens ])lay little or no part in pullorum disease erad-

ication in this State. During the past season among the 2,099 birds tested,

no positive reactors were detected. These birds were distributed on 29

premises. On 14 of these premises, chickens were tested and foimd infected.

Turkeys, ducks, guinea fowl, pigeons, geese, and starlings were tested. The
testing of such fowl will be continued during the coming season. It is hoped

that all poultrymen will cooperate in this survey by ])ermitting such birds

to be tested.

Table 3.—Tested fowl other than chickens.

Fowls

Fi
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Table 4.—Consecutive annual testing versus single and intermittent testing.
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Table 5.—Non-reacting and positive flocks classified by counties.

Countv

100% Tested Partially Tested

Birds

Total

Flocks Birds

Non-reacting Flocks

Barnstable 7 6,208 2 436 9 6,644

Berkshire 8 6.108 3 364 11 6,472

Bristol 19 16,268 21 13.049 40 29,317

Dukes
Essex 18 14.689 15 10.767 U 25,456

Franklin 12 12,841 .. .... 12 12,841

Hampden 9 3.742 2 1.042 11 4.784

Hampshire 19 10.364 9 5.354 28 15.718

Middlesex 26 36,740 20 18.209 4«) 54,949

Norfolk 29 25,586 11 9..365 40 34.951

Plymouth 36 30.140 24 12.879 60 43.019

Worcester 27 27,918 1

1

5.160 38 33,078

TOTAL 210 190,604 118 76,625 328 267.229

Positive Flocks

Barnstable 1 175 .

.

.... 1 175

Berkshire 2 1,678 1 176 3 1,854

Bristol 7 8.714 13 7,136 20 15,850

Dukes 1 51 1 51

Essex 3 730 5 4.407 8 5,137

Franklin .... 1 255 1 255

Hampden 5 2.476 3 1,363 8 3,839

Hampshire 2 1,256 1 179 3 1,435'

Middlesex 6 3.775 16 10.362 22 14,137

Norfolk 7 5.456 7 12.319 14 17,775

Plymouth 11 6,180 12 9,157 23 15,337

Worcester 5 5,306 10 8.430 15 13,736

TOTAL 49 35.746 70 53,835 119 89,581

According to flock information submitted by tiie owner through the blood

collector, 61 flock owners introduced stock from non-reacting sources, 30 from

positive sources, and 20 from untested sources.

1929-30 Non-Reacting Flocks Which Revealed Infection in 1930-31

In Table 6 is given the number of flocks that were non-reacting in 1929-30

but revealed infection in 1930-31. According to the information submitted by

the blood collectors and owners, the most common sources of infection were

the introduction of new stock from untested or infected flocks, and the hatch-

ing of eggs at poultry plants where infected birds were maintained. In nine

flocks a combination of sources was responsible. In three flocks, the source

of infection was unknown except that all three flocks showed infection during

the 1928-29 season. This suggests that it is not safe to consider a flock free

of disease when the testing results for one year have been negative.

Without a doubt the re-infection in the majority of these flocks might have

been prevented if the owners had consulted the testing laboratory or their

local county agent for information about the sources that were responsible

for the infection.
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Table 6.—Flocks which were non-reacting in 1929-30 but which showed infection in

193C-31, with explanation for possible sources of infection.

Possible Source of Infection Number of Flocks

Introduction of stock from untested flocks 4

Introduction of stock from tested infected flocks 3

Custom hatching _ 2

Eggs hatched at poultry plants with infected flocks 3

Birds returned from egg-laying contests 1

Partial flock testing 1

Combination of sources - _ - 9

Unknown „ „ 3

Total „.. 26

Progress in Eradication

In Table 7 are given the comparative results of the last two seasons of

testing. The number of tested flocks was less in 1930-31 than in the previous

season. Five counties showed an increase in the number of flocks and six a

decrease. Increases in the number of tested birds and tests are observed in

the 1930-31 season. Eight counties had an increase in the number of birds

tested. The average percentage of infection was reduced from 2.17 to 1.47.

All but one county showed a decrease in the percentage of positive tests. The
number of non-reacting flocks increased from 309 to 328. Five counties

showed an increase in number of non-reacting flocks, five a decrease, one no

change, and one had no testing during the 1929-30 season. Plymouth County

had the largest increase in the number of non-reacting flocks.

In Table 8 is given an eleven-year testing summary which shows that the

number of tests has increased each succeeding year. The percentage of posi-

tive tests was reduced from 12.50 to 1.47, the lowest attained during the

eleven-year period.

Suggestions for Poultrymen

Success in the elimination and prevention of any infectious disease depends

upon the observance of effective eradication and preventive measures. Poul-

trymen should bear in mind that the agglutination test is only one item in

the pullorum disease eradication program. The test, if properly conducted,

can only detect the birds that are or have been infected. Eradication of the

disease depends upon the prompt removal and proper disposal of the dis-

eased birds, followed by thorough cleaning and disinfecting of the houses,

pens and etjuipment, and the observance of effective measures against re-

infection.

Test all birds on premises.—During the past season 259 flocks were 100 per

cent tested and 188 were partially tested. The previous season 280 flocks were

100 per cent tested and 180 were partially tested. The decrease in the num-

ber of 100 per cent tested flocks may be due in part to the business depres-

sion. However, some poultrymen do not realize that testing all the birds on

the premises is the only accurate means of determining the true status of the

flock. A flock can not be regarded as free from pullorum disease if only part

of the birds are tested. The testing records show that where partial flock
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Table 7.—Comparison of 1929-30 and 1930-31 testirg.

15

County Flocks Birds Tests

Positive

tests

Per cent

Non-reacting

flocks

1929-30 Season

Barnstable 14 10.703 10,796 O.DJ, 12

Berkshire 13 7,403 7,798 S.S6 8

Bristol 67 45,816 47,976 S.Z9 43

Dukes
Essex 39 25,366 25,960 0.60 26

Franklin 12 9,742 13,343 0.90 10

Hampden 23 9,047 10,113 5.06 13

Hampshire 34 16,401 17,414 1.S8 29

Middlesex 73 62,064 68,051 1.94 51

Norfolk 55 60,705 66,790 2.S0 40

Plymouth 80 55,181 71.904 S.J,7 45

Worcester 50 38,886 45,953 1.67 32

TOTAL 460 331.314 386.098 JP./7 309

1936-31 Season

Barnstable 10 6,819 6,819 0.01 9

Berkshire 14 8,326 8,385 1 .31 11

Bristol 60 45,167 53,126 1.73 40

Dukes 1 51 51 S.9S

Essex 41 30,593 30,593 1.63 33

Franklin 13 13,096 13,917 0.61 12

Hampden 19 8,623 9,086 2.91 11

Hampshire 31 17,153 17,153 0.61 28

Middlesex 68 69,086 78,577 1 .65 46

Norfolk 54 52,726 62,927 S.16 40

Plymouth 83 58,356 71,151 1.36 60

Worcester 53 46,814 51.198 0.78 38

TOTAL 447 356,810 402.983 l.J,7 328

Table 8.—Eleven year testing summary.

Year Flocks
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testing was resorted to and no reactors found, infection was frequently de-

tected later in the untested group. Untested birds should be regarded as a

potential source of infection even though the j^arent stock was tested and

found free of infection.

Retest'mg of infected flocks.—Owners of infected flocks who wish to eradi-

cate the infection from their premises without disposing of the entire flock

may do so by retesting the flock at frequent intervals within the same season.

The first test should be applied at the beginning of the season, which will

permit ample time for subsequent retests. The number of tests required to

eliminate infection depends upon the size of flock, the amount of infection

present, and the management of the flock. According to observations at this

laboratory, the maximum number of tests required to eliminate the reactors

from a flock within one season has been five. Intensive retesting is the most

efl^ective and expedient means of eradicating infection from a flock, if the

owner observes proper eradication and sanitation measures. Retesting part

of the flock is not considered sound because experience has shown that in

most cases where a negative report was obtained through a retest of part

of the flock, infection would appear later in the portion that was not retested.

Introduction of new stock.—The introduction of new stock has been a fre-

quent source of infection. During the past season, fifty flock owners intro-

duced stock from either infected or untested sources. Owners who introduce

stock should carefully and thoroughly investigate the source from which

stock is selected. The local county agent should be consulted since he is able

to furnish testing information about flocks in his county.

Custom hatching.-—Owners who practice custom hatching as a source of in-

come may experience considerable trouble and loss if by chance eggs from

infected flocks are selected. Not only may the owner's flock be infected, but

also those of his customers. Custom hatching should not be practiced unless

the owner is certain that all eggs incubated are from pullorum disease-free

flocks. This likewise applies to owners who have their eggs hatched.

Contest or show birds should be tested.—Birds that are returned from egg-

laying contests or shows should pass at least two consecutive negative tests

(four to six weeks apart) before they are re-admitted into the flock. This

measure should not be neglected, since flocks have been known to become in-

fected through birds returned from contests. The testing of the contest or

show birds is far less costly than retesting the entire flock.

Necropsy of doubtful reactors.—In the testing of flocks that have been

negative for one or more years, one may encounter doubtful birds. Such birds

should not be regarded as free of disease. Since it is impossible to determine

definitely the true status of doubtful birds by only one agglutination test, one

must resort to retests and necropsy. When this additional service is neces-

sary, the laboratory will request that the doubtful birds be submitted for

further observation. If' the findings are negative the flock is considered nega-

tive. Some owners have failed to comply with the laboratory's request to

send in doubtful birds, and in that event the flock was considered positive.

The owner can better afford to sacrifice a few birds for further observation

than to have his flock considered positive when it might be negative. The

owner should not take a chance on the determination of his true flock status.

Advertising.—Attention is called to the wide variation in the terminology

used in advertisements to describe the status of a flock as regards pullorum

disease infection. Such terms as "State Tested,'' "Officially Blood Tested,'
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"Government Tested," should be avoided when advertising a pullorum dis-

ease-free flock. These terms have been used from the time testing for pullor-

um disease was first started. They are general terms and are misleading.

Owners of pullorum disease-free flocks should so word their advertisements

that there may be no doubt in the buyer's mind as to what the status is.

There are tests for other poultry diseases beside the agglutination test for

pullorum disease infection, and flock owners should say for what the flock

was tested; that is, they should not stop with the phrase "State Tested," but

should specify the test as "State Tested for Pullorum Disease." Flocks

which had every bird on the premises tested should so state, i. e. "100 Per

cent State Tested for Pullorum Disease." Owners of flocks which are 100

per cent tested and are free from pullorum disease should make these facts

known. These flocks are the safest from which to purchase stock and are of

great importance in the program of eradication.

Following are a few examples of advertisements used by poultry flock own-

ers where every bird was tested for pullorum disease and where no infection

was found.

A. "State Tested."

For 5 consecutive years 100 per cent tested and 100 per cent free

from Pullorum Disease (B.W. D.)^—never had a reactor.

B. 100 Per cent—State Tested—Free from B. W. D.

C. Every Bird Tested—100 Per cent Clean.

D. 100 Per cent State Tested—100 Per cent Clean.

B, C, and D would be strengthened by wording as follows:

—

B. 100 Per cent—State Tested for Pullorum Disease (B. W. D.)—Free.

C. Every Bird Tested for Pullorum Disease—100 Per cent Free.

D. 100 Per cent State Tested for Pullorum Disease—100 Per cent Free.

The following advertisements also describe flocks of the same status as the

preceding. While they are clear in conveying the fact that no pullorum in-

fection was found, the buyer does not know what portion of the flock was

tested.

A. State Tested, 100 Per cent Pullorum Disease Free.

B. 100 Per cent Free from Pullorum Disease by State Test.

C. From Blood Tested Stock, 100 Per cent Pullorum Disease Free (B.

W. D.).

The following terms should be avoided as they may be used where pullor-

um infection is present or by hatcheries buying hatching eggs from many

sources.

A. From Our Own Disease-Free Stock.

B. Trapnested, Blood Tested.

C. Tested Chicks of Proved Quality.

D. State Tested Stock.

E. Officially Blood Tested.

The following points should be considered in describing the status of a

poultry flock as regards pullorum disease:

—

1. Tested for what?

2. What portion of flock is tested?

3. Year flock was tested.

4. Under whose supervision was test made?

5. Results of test.
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Summary

This report contains a brief discussion of pulloruin disease, losses en-

countered, means of spread, and methods of combating the disease. The 1930-

31 testing results show increases in the number of tested birds and in the

number of tests. The average percentage of infection was reduced and was

the lowest attained during the eleven-year testing period. The number of

birds in 100 per cent tested, non-reacting flocks has increased. No reactors

were detected among the 2,099 tested fowl other than chickens. Suggestions

are made to aid poultrymen in establishing and maintaining pulloruin dis-

ease-free flocks. Testing operations as conducted in the laboratory are il-

lustrated by photographs.

Poultrymen Are Urged to Visit the Testing Laboratory

Poultrymen are invited to visit the laboratory both to observe how the test-

ing work is being conducted and to discuss their testing problems.

During the past season, 191 persons saw the laboratory in operation. For

those who may find it impossible to arrange for such a visit, the following

photogra})iis will give some idea as to how the work is being carried on.

Photograph 3.—Blood Sample Containers and Bags of Leg Bands for One Week's

Work, Ready for Shipment to Blood Collectors.
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*,^

Photograph 4.—Two Sizes of Shipping Containers for Blood Samples, Showing the

Inside Containers. Capacity: large size, 700 tubes: small size, 415 tubes.

iSr^t% ,

Photograph 5.—Blood Collector's Ectuipmeut.
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Photograph 6.—Checking the Shipments of Samples as Received at the Laboratory.

Photograph 7.—Breaking of Blood Clots, Centrifuging Samples, Sorting and Check-
ing the Numbered Samples.
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Photograph 8.—Removing the Sera from the Tubes, Adding Test Fluid, Reading of

Tests, and Transporting the Used Glassware and Tested Samples.

Photograph 9.—Reading and Recording of Tests After the Serum and Test Fluid

Are Mixed aud Incubated.
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Plhotogragh 10.—Refrigerator in Which the Tested Blood Samples Are Retained

Until the Tests Have Been Recorded.
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Photograph 11.—Preparation of Test Fluid.

Photograph 12.—Reacting Bird Submitted to the Laboratory for Examination.
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Photograph 13.—Cleaning and Disinfecting Shipping Containers Before They Are
Repacked and Shipped to the Blood Collectors.

Publication of this Document Approved by Commission on Administration and
Finance.
4M-6-'31. No. 2486.
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Inspection of Commercial Feedstuffs

By Philip H. Smithi

During the past year 1,014 brands of feed have been registered for sale by
244 manufacturers and dealers. The increase in registrations during recent

years appears to be due to an increase in the number of retail stores that

manufacture their own brands of feeding stuffs and to some extent to a larger

number of individual brands carried by many manufacturers. In many
instances there are only slight differences between brands, and brand names
are often so similar as to be confusing to the purchaser. It is believed that

some of the larger manufacturers could cut down their lines without material

injury to the consumer and with benefit to themselves.

One thousand five hundred and ninety-one samples of feeding stuffs have

been collected and analyzed. The collection of these samples involved visit-

ing at least once 171 dealers located in 108 towns or cities. The collection is

believed to be representative of the general character of goods sold in the

State. A considerable number of the brands of feeding stuffs registered were

not found on sale, and this will always be true, as registrations are usually

made with the expectation of sale rather than after actual sale occurs.

No cases of violation of the feeding stuff's act were brought to the State

courts during the past year.

>The following staff members assisted in the inspection: Albert F. Spelman and George
Larsinos, Chemists; Frederick A. McLaughlin, Microscopist; James T. Howard, Inspector;
Cora B. Grover, Clerk.
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A large shipment of misbranded alfalfa stem meal sent by boat from

California was found in storage in Boston. Samples of this were drawn and
left with the Federal authorities. Where alfalfa leaf meal is manufactured,

the disposal of the stem is a problem which must be met by the manufacturer.

This product, after being finely ground, has been finding its way into Mas-
sachusetts to a limited extent, both in mixed feeds supposed to contain alfalfa

meal and as an ingredient to be used by local manufacturers. Its value is

unquestionably inferior to either alfalfa meal or alfalfa leaf meal.

As a whole, the feed situation was found to be satisfactory. Inferior feeds

can be legitimately sold; but with the information carried on the label, the

purchaser need not be deceived as to their true content.

There were no new feeds found. Soy bean oil cake meal is beginning to

have a more extended use, particularly in feed mixtures. This product is a

valuable addition to our protein concentrates. Alfalfa stem, to which ref-

erence has already been made, can simply be considered as a roughage not

greatly increased in value by being finely ground.

Occasionally manufacturers include in their mixtures small amounts of

patented preparations supposed to have especial value for their vitamin,

yeast or mineral content. If the cost of the feed is materially increased thereby,

the purchaser should satisfy himself that he is securing extra value for the

additional cost of the product.
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Summary of Analyses Reported

Season of 1930-1931.

Samples. Brands.
Manu-

facturers .

Alfalfa Products
Alfalfa Meal 9
Alfalfa Leaf Meal 14

Animal and Fish Products
Bone Meal 9
Fish Meal 26
Meat Scrap 22
Meat and Bone Scrap 47
Milk Powders 21

Brewers and Distillers By-Products
Brewers Grains 5

Distillers Grains 2
Malt Sprouts 2

Cereal Meals
Barley Meal 2
Corn Meal 38
Ground Oats 64
Provender (Corn and Oats) 17

Com Products
Gluten Feed 53
Gluten Meal .

° 22
Hominy Feed 35

Miscellaneous Mill Residues
Barley Feed .'

. . 1

Beet Pulp 21
Oat Feed 13
Rye Feed 3

OU Cake Meals
Soy Bean Oil Cake Meal 1

Corn Germ Oil Cake Meal 2
Cottonseed Meal 85
Linseed Meal 29
Peanut Oil Cake Meal 1

Wheat Products
Red Dog Flour 14
Wheat Flour Middlings 11
Wheat Standard Middlings 40
Wheat Mixed Feed 54
Wheat Bran 84

Mixtures for Animals
Calf Meals 14
Dairy Feeds 313
Fitting Rations 19
Hog Feeds 8
Molasses Feeds 76
Stock Feeds 63

Mixtures for Poultry
Chick Growing and Starting Feeds 99
Chick Scratch Feeds 15
Fattening Feeds 2
Laying Mashes 164

Miscellaneous 70

Totals 1,590

4
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Feeds Not Conforming to Guarantees.

(Shortages of less than one per cent in protein or fat or an excess of less than one per cent fiber

are not listed.)

a 2

"H. o S

Manufacturer and Brand.
Ho

Allied Mills, Inc.
Amco Calf Meal ....
/ Wayne Ideal 16% Dairy Ration
\ Wayne Ideal 16% Dairy Ration

Arcady Farms Milling Co.
Master Grain Ration .

Special Horse Feed

Ashcraft-Wilkinson Co.

!

Paramount Brand Prime Cottonseed Meal
Paramount Brand Prime Cottonseed Meal
Paramount Brand Prime Cottonseed Meal

Associated Farmers' Exchanges, Inc.
[ Mune-May-Ker 24% Dairy Ration
\ Mune-May-Ker 24% Dairy Ration
f Mune-May-Ker 20% Dairy Ration
1 Mune-May-Ker 20% Dairy Ration

E. W. Bailey & Co.
Favorite Dairy Ration ....

Berkshire Coal & Grain Co., Inc.

/ Berkshire Hills Sweet Dairy Feed
I Berkshire Hills Sweet Dairy Feed

California Hawaiian Milling Co., Inc.
Chicken Greens

J. Cushing Co.
/ Diamond A Dairy Ration
I Diamond A Dairy Ration
Quality 24%, Dairy Feed .

Big C Special Dairy Feed .

Delaware Mills, Inc.

/ Delaware Stock Feed
i Delaware Stock Feed

John C. Dow Co., Inc.
Dow's Bone Meal for Cattle
Dow's Ground Beef Scraps
Dow's 60% Beef Scraps

Eastern Grain Co.
Eastern Complete Ration for Broilers

Elmore Milling Co., Inc.
Elmore's Sweet Digesto Dairy Feed

Flory Milling Co., Inc.
Flory's Dairy Feed
National Dairy Feed

General Mills, Inc.
Eventually Gold Medal Chick Ration

Frank B. Ham & Co., Ltd.
"Hamco Brand" Wheat Shorts .

Humphreys-Godwin Co.
Danish Brand Cottonseed Meal

International Milling Co.
Blackhawk Wheat Red Dog

1.3

2.3
2.2
1.8

2.1
2.0

1.7

1.8

2.0

1.2
1.4

1.1

1.1

2.0

2.2

4.2

2.6
1.8

1.1
2.0
2.5
1.4

1.2

4.9

13
1.2

3.4
1.8

1.9

3.0

1.1
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Feeds Not Gonfortning to Guarantees — Concluded.

(Shortages of less than one per cent in protein or fat or an excess of less than one per cent fiber

are not listed.)

o «

O
o2

— go)

S o S

Manufacturer and Brand.
Q S

Wo

Jersee Co.
f Just Right Chick Starter

I Just Right Chick Starter
Just Right Egg Mash .

Dan Joseph Co.
"Santa Maria"
Meal .

Columbus Brand Cottonseed

Lowell Rendering Co.
Perfection Poultry Food

Mennel Milling Co.
Memo 22% Sweet Dairy Feed
Memo 20% Dairy Feed

New England Rendering Co.
Boston Pure Cod & Haddock Meal
Brighton Feeding Bone

Ontario Milling Co., Inc.
f Uncle John's Stock Feed with Molasses
1 Uncle John's Stock Feed with Molasses
Uncle John's Stock Feed ....

Park & Pollard Co.
Milk-Maid 24% Sweetened Dairy Ration

Purina Mills
Purina 24% Cow Chow (Buffalo Mill) .

Protena 20% Dairy Feed ....
Quaker Oats Co.

J

Sugared Vim Feed .

Sugared Vim Feed .

Sugared Vim Feed
Quaker 20% Protein Dairy Ration
Quaker Sugared Schumacher Feed

John Reardon & Sons Co.
*Fish Meal ....
'Fish Meal ....
'Fish Meal ....
'Fish Meal ....
'Fish Meal ....

Russell & Macaulay
Chickfalfa

St. Albans Grain Co.
Wirthmore Flour Middlings
Wirthmore Stock Feed

Sherwin-Williams Co. of Canada, Ltd.
Screwpress Linseed Oil Cake Meal .

West-Nesbitt, Inc.
Super Pure Sweetfeed Dairy Ration
f Uniform Sweet Dairy Ration
\ Uniform Sweet Dairy Ration

1.2

1.3
1.6

1.6

1.4

1.4
1.3

5.4
12.5
6.3
5.2
1.8

1.4

2.0

2.4

1.1
1.5

1.3
1.4

1.8
1.3
3.3

1.4

1.1
1.9
1.9

1.9

2.4
3.1
5.0

Shipment voluntarily withdrawn from sale.
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Feeds Not Conforming to Guarantees.

A study of this table as published over a period of years indicates that no

single manufacturer or group of manufacturers can be selected as consistent

offenders. For the present year variations from guarantee were in most cases

so slight as to be immaterial from a practical feeding standpoint, even though

they exceeded the limits set for our tabulation.

A brand of fish meal purchased by John Reardon & Sons and put out under

their own name was found to be of low protein content in practically every

case where it was sampled. This company had purchased the goods in good

faith, and voluntarily substituted to the dealers a better quality of fish meal

wherever the lower grade had been sold.

The number of feeds listed in the deficiency compilation is practically the

same as for the preceding year, namely 4 per cent.

Certified Ingredients.

The Massachusetts feeding stulTs act requires that prepared feeds containing

two or more ingredients shall carry as a part of their guarantee the name of

each ingredient used. The accuracy of these statements is checked through

microscopic examination. In order to enable the purchaser to compare the

ingredient content in several of the important groups, this information is

given for the samples of dairy feeds, starting and growing mashes and laying

mashes collected. Brands registered but not found by the inspector are

omitted, as well as those registered in 1930 and not re-registered for 1931.

The chemical composition of the feeds listed is given elsewhere in this bulletin.

The terms used to describe ingredients should be concise and accurate.

Where a patented mixture is used as a source of vitamins or minerals, its

name should be followed by a description that will identify its contents.

The term "oat feed" while illegal in many states, is satisfactory in Mas-
sachusetts where it has been used in every bulletin published since 1897.

Many states require that this product be called "oat meal mill by-product

(oat shorts, hulls and middlings)."

Allied Mills, Inc.

Amco 24% Dairy Ration
Corn gluten feed, corn gluten meal, cottonseed oil meal, linseed oil meal o. p., wheat standard
bran, corn meal, ground oats, dried malt grains, soy bean oil meal, ground barley, ground
wheat, cane molasses, steamed bone meal, ground limestone, salt.

Amco 20% Dairy Ration
Corn gluten feed, corn gluten meal, cottonseed oil meal, linseed oil meal o. p., wheat
standard bran, corn meal, ground oats, dried malt grains, soy bean oil meal, ground barley,

ground wheat, cane molasses, steamed bone meal, ground limestone, salt.

Amco Growing Mash with Meat Scraps
Wheat standard bran, wheat flour middlings, corn meal, fine ground oats, meat scraps.

Amco 20% National Dairy Ration
Corn gluten feed, cottonseed oil meal, linseed oil meal o. p., wheat standard bran, corn meal,
ground oats, corn distillers dried grains, peanut oil meal, ground barley, ground wheat, cane
molasses, steamed bone meal, ground limestone, salt.

Amco Egg Mash
Wheat standard bran, wheat flour middlings, corn meal, fine ground oats, meat scraps.

Amco Starting and Growing Mash
Ground oatmeal, wheat standard bran, wheat flour middlings, corn meal, dried buttermilk
and dried skim milk, meat scraps, fish meal, alfalfa mash meal, steamed bone meal, ground
limestone.

Amco 16H% Sucrene Dairy Ration
Dried malt grains, cottonseed oil meal, linseed oil meal o. p., corn gluten feed, corn meal,
wheat standard bran, ground and bolted screenings from flax, wheat, corn, oats and barley,

cane molasses, ground limestone, salt.
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Amco Super Egg Mash
Wheat standard bran, wheat flour middlings, corn meal, dried buttermilk and dried skim
milk, meat scraps, fish meal, alfalfa mash meal, fine ground oats.

Sucrene All Mash Poultry Feed
Dried buttermilk, dried skim milk, meat scraps, fish meal, wheat standard middlings, corn
meal, old process linseed oil meal, alfalfa mash meal, soy bean oil meal, wheat standard bran,
ground wheat, 2% ground limestone, 1% steamed bone meal, 1/5 of 1% iron oxide and
1/1000 of 1% potassium iodide.

Sucrene Egg Mash
Meat scraps, wheat standard middlings, corn meal, soy bean oil meal, fine ground alfalfa

meal, fine ground oats, wheat standard bran, 2% ground limestone, 1% steamed bone meal,
1/5 of 1% iron oxide and 1/1000 of 1% potassium iodide.

Wayne All Mash Chick Starter
Dried buttermilk, dried skim milk, meat scraps, fish meal, wheat standard middlings, corn
meal, fine ground oatmeal, alfalfa mash meal, soy bean oil meal, wheat standard bran, 2%
ground limestone, 1% steamed bone meal, 1/5 of 1% iron oxide and 1/1000 of 1% potassium
iodide.

Wayne All Mash Grower
Dried buttermilk, dried skim milk, meat scraps, fish meal, wheat standard middlings, corn
meal, fine ground oatmeal, alfalfa mash meal, soy bean oil meal, wheat standard bran, 2%
ground limestone, 1% steamed bone meal, 1/5 of 1% iron oxide and 1/1000 of 1% potassium
iodide.

Wayne Egg Mash
Dried buttermilk, dried skim milk, meat scraps, fish meal, wheat standard middlings, corn

meal, fine ground oatmeal, corn gluten feed, old process linseed oil meal, alfalfa mash meal,

soy bean oil meal, 2% ground limestone, 1% steamed bone meal, 1/5 of 1% iron oxide and
1/1000 of 1% potassium iodide.

Wayne Egg Mash with Cod Liver Oil

Dried buttermilk, dried skim milk, meat scraps, fish meal, wheat standard middlings, corn

meal, fine ground oatmeal, corn gluten feed, old process linseed oil meal, alfalfa mash meal,

soy bean oil meal, 2% ground limestone, 1% steamed bone meal, 1/5 of 1% iron oxide,

1/iOOO of 1% potassium iodide and cod liver oil.

Wayne 20% Sucrene Dairy Feed
Soy bean oil meal, cottonseed oil meal, wheat standard bran, ground and bolted screenings

from flax, wheat, corn, oats and barley, cane molasses, l'7c ground limestone and 1% salt.

A. P. Ames Co.

Egg Mash
Oatmeal, corn meal, wheat bran, wheat middlings, meat scraps, fish scraps, alfalfa meal,

bone meal, calcium carbonate, salt.

Growing Mash
Oat meal, corn meal, wheat bran, wheat middlings, meat scraps, fish scraps, alfalfa meal,

bone meal, calcium carbonate, salt.

24% Milk Maker
Corn meal or hominy, wheat bran, wheat middlings, ground oats, gluten feed, gluten meal,

linseed meal, cotton seed meal, calcium carbonate, salt, bone meal.

Arcady Farms Milling Co.

Advanced Registry Dairy Feed
Hominy feed, o. p., linseed oil meal, corn gluten feed, dried grains from barley, malt and
corn, wheat bran, wheat middlings, cottonseed meal, ^i of 1% salt.

Arcady All Mash Chick Starter and Grower
Fish meal, corn meal, wheat middlings, ground oats, ground oat groats, alfalfa leaf meal,

meat scraps, dried buttermilk, cod liver oil, 2% steamed bone meal.

Old Colony Feed
Cottonseed meal, hominy feed, corn gluten feed, o. p. linseed oil meal, dried beet pulp, wheat
bran, wheat middlings, 1% calcium carbonate from limestone, 3^2 of 1% salt.

Associated Farmers Exchanges, Inc.

Mune-May-Ker 24%, Dairy Ration
Cottonseed meal 36%, corn gluten feed, standard wheat bran, old process linseed oil meal,

soy bean oil meal, pure ground barley. No. 2 38-lb. pure ground oats, yellow hominy, corn

distillers dried grains, molasses, steamed bone meal, calcium carbonate, salt.

Mune-May-Ker 20% Dairy Ration
Corn distillers dried grains, soy bean oil meal, pure ground barley, yellow hominy, old

process linseed oil meal, cottonseed meal, corn gluten feed. No. 2 38-lb. pure ground oats,

standard wheat bran, molasses, steamed bone meal, calcium carbonate, salt.

Mune-May-Ker Laying Mash
, vt o

No. 2 38-lb. pure ground oats, meat scraps 50%, pure fish meal 55%, alfalfa leaf meal. No. 2

yellow corn meal attrition, standard wheat bran, wheat fiour middlings, pure dried butter-

milk, steamed bone meal, salt.
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E. W. Bailey & Co.

Bailey's Open Formula 20% Dairy Feed
Gluten feed, yellow hominy, o. p. oil meal, ground oats, wheat bran, choice cottonseed meal,
corn distillers' grains, standard wheat middlings, P. R. cane molasses, steamed bone meal,
calcium carbonate, salt.

Favorite Dairy Ration
White hominy feed, cottonseed meal, linseed oil meal, corn meal, ground oats, wheat bran,
corn gluten feed, wheat middlings, edible bone meal, calcium carbonate and fine salt.

G. N. Bartemus Co.

Barco 24% Dairy Ration
Corn gluten feed, linseed oil meal, hominy feed, 43% cottonseed meal, ground oats, wheat
bran, corn meal, edible bone meal, calcium carbonate, and fine salt.

Beacon Milling Co., Inc.

Auburn Dairy Feed
Corn gluten feed, old process linseed oil meal, soy bean oil meal, ground oats, corn meal,
ground grain screenings, cottonseed meal, wheat bran, ground barley, brewers dried grains,
molasses, 1% salt, 1% calcium carbonate, 1% calcium phosphate.

Beacon "20"
Old process linseed oil meal, cottonseed meal, soy bean oil meal, corn gluten feed, corn
gluten meal, corn meal, wheat bran, alfalfa meal, corn distillers dried grains, ground oats,
ground barley, 1% salt, 1% calcium phosphate, 1% calcium carbonate.

Beacon Dairy Ration
Old process linseed oil meal, soy bean oil meal, corn gluten feed, corn distillers dried grains,
ground barley, corn gluten meal, hominy feed, corn meal, cottonseed meal, alfalfa meal,
wheat bran, wheat middlings, 1% calcium carbonate, 1% calcium phosphate, 1% salt.

Beacon Egg Mash with Buttermilk
Dried buttermilk, dried skim milk, meat scrap, fish meal, corn gluten meal, soy bean oil

meal, old process linseed oil meal, pulverized barley, pulverized heavy oats, corn meal, alfalfa
leaf meal, wheat bran, wheat middlings, 3% calcium carbonate, 2% calcium phosphate, J^%
fine salt, 1% Protozyme (an enzyme supplying product derived from biochemically processed
cereals).

Beacon Sweet "24"
Old process linseed oil meal, soy bean oil meal, corn gluten meal, cottonseed meal, corn
gluten feed, corn meal, brewers dried grains, corn distillers dried grains, wheat bran, ground
oats, ground barley, molasses, 1% salt, 1% calcium carbonate.

Berkshire Coal & Grain Co., Inc.

Berkshire Hills Sweet Dairy Feed
Molasses, wheat bran, ground barley, ground oats, gluten feed, linseed meal, cottonseed
meal, wheat middlings, corn meal, calcium carbonate, bone meal, salt.

Green Mountain Dairy Ration
Cottonseed meal, wheat bran, ground oats, ground barley, gluten feed, hominy and oil meal
salt and calcium carbonate.

Green Mountain Laying Mash
Corn meal, ground oats, wheat middlings, gluten feed, linseed meal, rolled oats and fine
ground alfalfa, wheat bran, fine ground meat and fish scraps, charcoal, calcium carbonate
and fine salt.

Black Rock Milling Corp.

Bidwell 24% Dairy Ration
Wheat bran, linseed oil meal, ground barley, cottonseed meal, corn gluten feed, fine ground
grain screenings, malt sprouts, corn gluten meal, molasses, calcium carbonate and salt.

Bidweil 20%, Dairy Ration
Wheat bran, linseed oil meal, malt sprouts, gluten feed, ground barley, cottonseed meal, fine

ground grain screenings, molasses, calcium carbonate and salt.

Bidwell Dry-Mash
Corn, barley, oats, meat and bone meal, fish, wheat bran and grain screenings, wheat
middlings, calcium carbonate and salt.

Borden Grain Co.

Borden's Chick Starting Feed
Wheat bran, wheat middlings, corn meal, ground oatmeal, alfalfa leaf meal, meat scrap,
fish meal, dried milk, calcium carbonate, salt, bone meal.

Borden's Dairy Feed
Wheat bran, wheat middlings, corn meal or hominy, gluten meal, cottonseed meal, gluten
feed, linseed oil meal, calcium carbonate, bone meal, salt.

Borden's Laying Mash
Corn meal, wheat bran, wheat middlings, ground oat meal, dried milk, alfalfa leaf meal, fish

meal, meat scrap, calcium carbonate, salt.
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Chapin & Co.

Chapin Kernels Grow-All
Meat scraps, tish meal, dried buttermilk, oatmeal, corn oil meal, wheat flour, corn gluten
meal, alfalfa leaf meal, yellow corn meal, wheat bran, mile, wheat middlings, yellow hominy
feed, molasses, salt, not over 2% calcium carbonate, ground barley, charcoal, bone meal.

Chapin Kernels Lay-All
Dried buttermilk, fish meal, meat scraps, corn gluten meal, alfalfa leaf meal, corn oil meal,
wheat flour, pulverized oats, yellow corn meal, wheat bran, milo, wheat middlings, yellow
hominy feed, ground barley, molasses, salt, charcoal, bone meal, not over 2% calcium
carbonate, cod liver oil.

Community Feed Stores, Inc.

Community-20
41% Cotton seed meal, o. p. pure linseed oil meal, gluten feed, hominy or corn meal, ground
oats, wheat bran, wheat middlings, molasses, bone meal, salt, calcium carbonate.

Community Milk Laying Mash
Hominy or corn meal, wheat bran, wheat middlings, ground oats, meat scraps, dried milk,
alfalfa meal, salt, bone meal, calcium carbonate, gluten feed.

G. E. Conkey Co.

Conkey's (The Original) Starting Feed
Buttermilk, corn meal, corn feed meal, oat meal, wheat middlings, 2}'2% raw bone meal,
blood flour, meat meal, crude milk albumen, 1% calcium carbonate (source limestone, min-
imum calcium carbonate 97%), dried skim miJk, J2% salt, Y-O (cod liver oil, yeast, soy
bean oil meal, wheat middlings, H% red oxide of iron).

Nicolas Courcy

Courcy's Growing Feed
Wheat bran, wheat middlings, yellow corn meal, feeding oatmeal, 50% beef scrap, linseed
oil meal, bone meal, fish meal, calcite flour, leaf meal, milk, salt.

Coxircy's Eastern Laying Mash
Yellow meal, wheat bran, wheat middlings, feeding oat meal, alfalfa leaf meal, dried or skim
milk, 50% beef scrap, fish meal, bone meal, salt, calcite flour.

Eastern Dairy Feed
Bran, wheat middlings. Diamond gluten, 41% or 43% cottonseed, 34% oil meal, yeflow corn
meal or hominy, dairy salt, calcite flour.

Eastern Starting Feed
Bran, middlings, yellow corn meal, ground oat groats, bone meal, dried skim milk, leaf meal,
fish meal, 60% beef scrap, cracked wheat, hulled oats, fine salt, calcite flour, 1% of cod liver

oil or cod liver meal.

Cover & Palm Co.

The Perfect Dry Mash
Alfalfa meal, hominy feed, corn meal, wheat mixed feed, animal meal, gluten feed, linseed

oil meal, beef scraps, oats and oat feed, kaflir corn meal, dried buttermilk.

E. A. Cowee Co.

Coweco 1925 Dairy Ration
Wheat bran and middlings, corn meal, cottonseed meal, gluten feed, linseed meal, hominy,
ground oats, brewers grains, edible bone meal, salt, calcium carbonate, and molasses.

Coweco 20% Dairy Ration
Wheat bran and middlings, gluten feed, corn meal, linseed meal, ground oats, cottonseed
meal, brewers grains, molasses, edible bone meal, calcium carbonate and salt.

Coweco Growing Mash
Wheat bran and middlings, corn meal, oatmeal, meat scraps, fish scraps, buttermilk, edible
bone meal, calcium carbonate, salt, with or without cane molasses, with or without cod liver

oil.

Coweco Laying Mash
Wheat bran and middlings, oatmeal, gluten feed, linseed meal, meat scraps, fish scraps, corn
meal, buttermilk, alfalfa meal, edible bone meal, calcium carbonate, salt, with or without
cane molasses, with or without cod liver oil.

Coweco Starting Mash
Corn meal, oatmeal, wheat bran and middlings, meat scraps, edible bone meal, buttermilk,
calcium carbonate, salt, with or without molasses, with or without cod liver oil.

Curley Brothers

Crystal Egg Mash with Dried Milk
Yellow hominy feed, yellow corn meal, bran, middlings, feeding oatmeal, red dog, alfalfa

poultry greens, beef scraps, fish scraps, steamed bone meal, dried skim milk, salt, calcium
carbonate.
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Crystal Growing Mash with Dried Milk
Cod liver oil, dried skim milk, beef scraps, fish scraps, bone meal, alfalfa leaf meal, red dog
flour, bran, middlings, feeding oatmeal, yellow hominy feed, yellow corn meal, salt, calcium
carbonate.

J. Gushing Co.

Big G Mash
Corn meal, wheat bran, wheat midds, beef scraps, ground oats, ground oatmeal, oil meal,
fish meal, Homolasses, salt.

Big C Special Dairy Feed
Cottonseed meal, corn gluten feed, wheat bran, wheat midds, corn meal, ground oats, oil

meal, salt, bone, lime.

Diamond A Dairy Feed
Corn meal, oil meal, corn gluten feed, wheat bran, dried brewers grains, corn gluten meal,
cottonseed meal, stock feed, salt.

Diamond A Mash
Corn meal, wheat bran, wheat midds, beef scraps, alfalfa meal, ground oats, corn gluten
feed, oil meal, cottonseed meal, salt.

Diamond C Dairy Feed
Corn meal, wheat bran, wheat midds, cottonseed meal, corn gluten feed, corn gluten meal,
oil meal, beet pulp, salt.

Quality 249c Dairy Feed
Wheat feeds, corn gluten feed, brewers grains, cocoanut oil meal, cottonseed meal, old
process oil meal, soy bean meal, molasses, corn feed meal, ground oats, bone meal, calcium
carbonate, salt.

Quality 20% Dairy Feed
Corn gluten feed, wheat feeds, brewers grains, molasses, cottonseed meal, soy bean meal,
corn feed meal, ground oats, cocoanut oil meal, old process oil meal, reground screenings,
bone meal, calcium carbonate, salt.

Quality Growing Mash
Dried buttermilk, meat and fish scrap, wheat feeds, corn feed meal, corn gluten feed, ground
oats, old process oil meal, alfalfa meal, salt, calcium carbonate, bone meal.

Quality Laying Mash
Dried buttermilk, meat and fish scrap, wheat feeds, corn feed meal, corn gluten feed, ground
oats, old process oil meal, alfalfa meal, salt, calcium carbonate, bone meal.

Vigor 16% Dairy Feed
Corn gluten feed, dried brewers grains, cottonseed meal, soy bean meal, molasses, cocoanut
oil meal, old process oil meal, wheat feeds, reground grain screenings, bone meal, calcium
carbonate, salt.

Wetherbee Laying Mash
Wheat bran, wheat midds, corn meal, ground oats, red dog, gluten meal, alfalfa meal, meat
scraps, salt.

Cutler Co.

King 20 Dairy Feed Sweetened
Old process linseed meal, cottonseed meal, brewers dried grains, corn gluten meal, corn
gluten feed, corn meal, ground oats, ground barley, wheat bran, wheat middlings, pure cane
molasses, steamed bone meal, calcium carbonate and dairy salt.

King 22 Milk Ration Sweetened
Old process linseed meal, cottonseed meal, corn gluten meal, corn gluten feed, wheat bran,
wheat middlings, yellow corn meal, ground barley, ground oats, alfalfa meal, bone meal,
calcium carbonate, pure cane molasses and dairy salt.

Delaware Mills, Inc.

Delaware Growing Mash (with Dried Milk)
Corn feed meal, wheat bran, wheat middlings, wheat flour middlings, oat meal, wheat meal,
corn gluten feed, alfalfa leaf meal, meat scrap, fish meal, bone meal, linseed oil meal, dried
milk, calcium carbonate, 1 2 of 1% salt.

Delco 24% Dairy Feed
Linseed oil meal, corn gluten feed, copra oil meal, peanut meal, cottonseed meal, wheat bran
(which may contain mill run screenings), wheat middlings, corn meal, calcium carbonate, salt.

Indian Laying Mash (with Dried Milk)
Dried milk, meat scrap, fish meal, bone meal, linseed oil meal, corn gluten feed, alfalfa meal,
wheat bran, wheat middlings, corn feed meal, ground barley, ground oats, cottonseed meal,
calcium phosphate and salt.

F. Diehl & Son, Inc.

Diehl's Dairy Feed
Bran, brewers grains, cottonseed meal, gluten, linseed meal, corn meal, oatmeal mill by-
products, ground barley, pure ground oats, wheat middlings, salt, calcium carbonate, bone
meal, molasses.
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Dlehl's Dry Mash
Alfalfa, Banner Feed, bone, buttermilk, charcoal, fish scraps, gluten meal, linseed meal, meat
scraps, middlings and red dog.

J. L. Dunnell & Son

Excel Dairy Ration 24%
Corn meal, gluten feed, wheat bran, cottonseed meal, ground oats, oil meal, salt.

Excel 20 Per Cent Dairy Ration
Corn meal, gluten feed, cottonseed meal, wheat bran, ground oats, salt, bone meal, calcium
carbonate.

Excel Mash
Corn meal, gluten feed, wheat bran, ground oats, red dog, fish scraps, beef scraps, dried
mUk, lime and salt.

East Bridgewater Farmers Exchange, Inc.

Special Dairy Feed
Wheat bran, wheat middlings, linseed meal, ground hominy or corn meal, cottonseed meal,
gluten feed, ground oats, molasses, bone meal, calcium carbonate and salt.

Special Growing Feed
Ground corn meal, hominy, wheat bran, wheat middlings, red dog flour, alfalfa leaf meal
dried milk, choice fine ground beef scraps, cod liver meal, tested cod liver oil, calcium
carbonate, ground oats and salt.

Special Mash Feed
Yellow corn meal, wheat bran, red dog flour, fine ground beef scraps, alfalfa leaf meal,
ground oatmeal, edible bone meal, linseed, dried milk, and salt.

Eastern Grain Co.

Eastern Complete Ration for Broilers
Yellow corn meal, wheat bran, wheat middlings, ground oat groats, high grade meat scraps,
fish scraps, dried milk powder, edible bone meal, calcium carbonate, fine salt, pure cod liver
meal, vitamin tested cod liver oil, leaf alfalfa meal.

Eastern Complete Ration for Layers
Wheat bran, ground wheat, oat groats, ground yellow corn, high grade beef scraps, fish meal,
dried milk, alfalfa leaf meal, edible bone meal, calcium carbonate, fine salt, wheat middlings,
pure cod liver meal, vitamin tested cod liver oil.

Eastern 24% Dairy Feed Sweetened
Bran, middlings, cottonseed meal, linseed meal, distUlers grains, ground oats, Buffalo gluten,
peanut meal. Diamond gluten, ground barley, corn meal, pure cane molasses, high grade
edible bone meal, salt, calcium carbonate.

Eastern States Farmers' Exchange

Eastern States Broiler Ration
E. S. No. 2 yellow corn meal—attrition, standard wheat bran, wheat flour middlings, ground
oat groats, dry skim milk, alfalfa leaf meal, E. S. meat scraps 50%, pure fish meal 55%,
dicalcium phosphate, calcium carbonate, salt.

Eastern States Fulpail Dairy Ration
Standard wheat bran, E. S. pure ground oats (No. 2—38 lb. clipped—unsul.), corn gluten
feed, choice yellow hominy, E. S. barley—ground, E. S. choice cottonseed meal, old process
linseed oil meal—pure, soy bean oil meal, corn distillers dried grains, molasses, dicalcium
phosphate, salt.

Eastern States Highland 20
E. S. choice cottonseed meal, oat shorts, oat middlings, oat hulls, dried brewers grains,

choice yellow hominy, standard wheat bran, molasses, E. S. barley—ground, corn gluten
meal, old process linseed oil meal—pure, soy bean oil meal, dicalcium phosphate, salt.

Eastern States Milk Egg Mash (with Cod Liver Oil)
E. S. No. 2 yellow corn meal—attrition, standard wheat bran, wheat flour middlings, E. S.

pure ground oats (No. 2—38 lb. clipped—unsul.), E. S. meat scraps 50%, pure fish meal
55%, alfalfa leaf meal, dry skim milk, cod liver oil, dicalcium phosphate, calcium carbonate,
salt.

Eastern States Milkmore Dairy Ration
E. S. choice cottonseed meal, corn gluten feed, standard wheat bran, E. S. barley—ground,
old process linseed oil meal—pure, soy bean oil meal, E. S. pure ground oats (No. 2—38 lb.

clipped—unsul.), choice yellow hominy, corn distillers dried grains, molasses, dicalcium
phosphate, salt.

Eastern States Sixteen Dairy Ration
Standard wheat bran, E. S. pure ground oats (No. 2—38 lb. clipped—unsul.), choice yellow
hominy, E. S. barley—ground, E. S. choice cottonseed meal, corn gluten feed, old process

linseed oil meal—pure, corn distillers dried grains, molasses, dicalcium phosphate, salt.

Eastern States Starting and Growing Mash (with Cod Liver Oil)
E. S. No. 2 yellow corn meal—rattrition, standard wheat bran, ground oat groats, wheat
flour middlings, dry skim milk, alfalfa leaf meal, pure fish meal 55%, E. S. meat scraps 50%,
dicalcium phosphate, calcium carbonate, cod liver oil, salt.
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Michael W. Ellis

The Ellis Dairy Feed
Corn meal, wheat middlings, wheat bran, hominy, gluten, cottonseed meal, oil meal, ground
oats, calcite flour, salt, edible bone meal.

The Ellis Poultry Mash
Wheat bran, wheat middlings, hominy, gluten, corn meal, rolled oats or fine feeding oatmeal,
beef scraps, bone meal, salt, charcoal, buttermilli, calcite flour.

Elmore Milling Co., Inc.

Elmore Chixsaver
Dried buttermilk, oat meal flour, meat meal, bone meal, alfalfa leaf meal, wheat middlings,
second clear wheat flour, corn meal, hominy feed, cod liver oil, salt H of 1%.

Elmore Complete Broiler Ration
Yellow corn meal, wheat bran, wheat middlings, oatmeal flour, meat meal, edible bone meal,

dried buttermills, alfalfa leaf meal, cod liver oil, salt.

Elmore Egg Mash
20% dried buttermilk and meat scraps, 2nd clear wheat flour, pure ground oats, wheat mid-
dlings, alfalfa leaf meal, corn meal or hominy feed, wheat bran, cod liver oil, not more
than 1% calcium carbonate, salt.

Elmore Growing Mash
Dried buttermilk, meat meal, bone meal, wheat midds, wheat bran, low grade wheat flour,

alfalfa leaf meal, corn meal, oat flake, gluten feed, salt, cod liver oil.

Elmore Milk Grains
Corn distillers grains, wheat bran, old process oil meal, corn meal or hominy feed, barley

malt sprouts, corn gluten feed, cotton seed meal, dried brewers grains, calcium carbonate, salt.

Elmore Milk Grains Junior
Corn distillers grains, wheat bran, old process oil meal, corn meal or hominy feed, barley
malt sprouts, corn gluten feed, cottonseed meal, dried brewers grains, calcium carbonate, salt

.

Elmore's Sweet Digesto Dairy Feed
Corn gluten feed, cottonseed meal, wheat bran, linseed oil meal, cocoanut oil meal, pulverized
wheat screenings, oat meal mill by-products (oat hulls, oat midds and oat siiorts), cane
molasses, salt.

Granger Ration
Linseed oil meal, cottonseed meal, corn gluten feed, wheat bran, corn gluten meal, malt
grains, copra oil meal, cane molasses, corn meal, hominy feed, soy bean meal, bone meal,
calcium carbonate, salt.

Otsego Economy Ration
O. p. oil meal, cottonseed meal, corn gluten feed, wheat bran, corn gluten meal, corn meal,
cane molasses, copra oil meal, phosphatic calcium carbonate, ground oats, salt.

John W. Eshelman & Sons

Eshelman Lancaster 20 Dairy Feed
Wheat bran, corn gluten feed, wheat middlings, dried brewers grains, cane molasses, cotton-
seed meal, soy bean meal, corn feed meal, ground oats, cocoanut oil meal, o. p. oil meal,
1% bone meal, 1% calcium carbonate, 1% salt.

Eshelman Pennsy 16 Dairy Feed
Corn gluten feed, dried brewers grains, cottonseed meal, soy bean meal, cane molasses

,

cocoanut oil meal, o. p. oil meal, wheat middlings, wheat bran, oat meal mill by-product
(oat midds, oat hulls, oat shorts), reground grain screenings from wheat, 1% bone meal,
1% salt, 1% calcium carbonate.

Eshelman Red Rose Chick Starter
Pure oatmeal, kiln dried corn meal, wheat bran, wheat middlings, alfalfa leaf meal, dried
buttermilk, milk sugar feed (dried whey), fish meal, 2% o. p. oil meal, \H% bone meal, 1%
calcium carbonate, '4% fortified cod liver oil.

Eshelman Red Rose 24 Dairy Feed
Wheat bran, wheat middlings, corn gluten feed, dried brewers grains, cocoanut oil meal,
cottonseed meal, o. p. oil meal, soy bean meal, cane molasses, corn feed meal, ground oats,

1% bone meal, 1% calcium carbonate, 1% salt.

Eshelman Red Rose Laying Mash
Wheat middlings, corn meal, meat scrap, wheat bran, corn gluten feed, ground oats, o. p.
oil meal, fish meal, hominy feed, 3% fine alfalfa meal, ^2% ™Wk sugar feed (dried whey),
y2% dried buttermilk, H% salt.

Frank A. Fales & Co.

Poultry Mash
Wheat bran, flour midds, corn meal, ground oats, gluten feed, alfalfa meal, meat scraps, fish

scraps, linseed meal.
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Flory Milling Co., Inc.

Flory's Dairy Feed
Cottonseed meal, o. p. oil meal, corn gluten feed, corn gluten meal, dried brewers grains,
corn meal, alfalfa meal, standard wheat bran, standard wheat middlings, ground oats, mo-
lasses, essential minerals (calcium carbonate, calcium phosphate, calcium sulphate, iron
sulphate, sulphur, iodine and salt).

Golden Egg Laying Mash
Meat meal, fish meal, linseed oil meal, ground oats, flour middlings, alfalfa meal, wheat
bran, corn gluten feed, corn meal, dried buttermilk, essential minerals (calcium carbonate,
calcium phosphate, calcium sulphate, iron sulphate, sulphur, iodine and salt).

Record Dairy Feed
Cottonseed meal, corn gluten feed, corn gluten meal, standard wheat middlings, standard
wheat bran, o. p. oil meal, dried brewers grains, corn meal, ground oats, molasses, essential
minerals (calcium carbonate, calcium phosphate, calcium sulphate, iron sulphate, sulphur,
iodine and salt).

Fred A. Fountain

Fountain's Buttermilk Growing Feed
Dry buttermilk or dry skim milk, beef scrap, fish meal, alfalfa meal, ground oat groats,
second clear flour, bran, middlings, yellow corn meal, gluten, edible steamed bone meal,
table salt.

Fountain's Buttermilk Laying Mash
Dry buttermilk or dry skim milk, beef scrap, alfalfa meal, ground oat groats, second clear
flour, bran, middlings, yellow corn meal, gluten, calcium carbonate, table salt, fish meal.

Fountain's Buttermilk Starting Feed
Dry buttermilk or dry skim milk, beef scrap, fish meal, alfalfa meal, ground oat groats,
second clear flour, bran, middlings, yellow corn meal, steamed edible bone meal, table salt.

E. & A. M. Fullerton, Inc.

O. K. Poultry Mash
Corn meal, gluten feed, bran, middlings, ground oats, linseed meal, meat and bone meal.

J. B. Garland & Son

Garland's Economy 20% Dairy Ration
Bran, middlings, cottonseed meal, gluten meal, linseed meal, ground barley, cane molasses,
bone meal, calcium carbonate and salt.

Garland's Fancy Chick Mash
Wheat bran and middlings, oatmeal, meat scraps, bone meal, dried buttermilk, corn meal,
calcium carbonate, salt and cod liver oil. (With or without cane molasses.)

Garland's Poultry Mash
Wheat bran and middlings, corn meal, gluten meal, oatmeal, alfalfa, meat scraps, fish meal,
dried milk, calcium carbonate, salt, bone meal and cane molasses. (With or without cod
liver oil.)

Garland's 24% Ration
Wheat bran, middlings, corn meal, hominy, gluten feed, linseed meal, cottonseed meal,
ground oats, brewers grains, calcium carbonate, salt and cane molasses.

Royal Worcester Complete Ration
Gluten feed, linseed, ground oats, wheat bran, middlings, corn meal, cottonseed meal, beet
pulp, salt, calcium carbonate, bone meal and cane molasses.

General Mills, Inc.

Eventually Gold Medal Chick Ration
Yellow corn meal, standard wheat middlings, wheat germ, fine ground oat groats, alfalfa
meal, sifted meat scraps, dried buttermilk, phosphated limestone 2>4%, salt H%-

Eventually Gold Medal Dairy Ration
Wheat bran, wheat germ, standard wheat middlings, pulverized oats, yellow corn meal, corn
gluten feed, cottonseed meal, linseed oil meal, phosphated limestone 2%%, salt %%

Eventually Gold Medal Egg Mash for Breeding and Laying
Yellow corn meal, standard wheat middlings, corn gluten feed, wheat red dog, fine ground
oat groats, alfalfa meal, wheat germ, linseed oil meal, sifted meat scraps, dried buttermilk,
phosphated limestone 1%, salt }'2%-

W. K. Gilmore & Sons, Inc.

Neponset Poultry Mash
Wheat bran, wheat middlings, corn meal, ground oats, alfalfa, beef scraps, fish scraps, linseed
oil meal, corn gluten feed, ground rolled oats, calcite flour, dried skim milk, fine salt.

D. H. Grandin Milling Co.

Grandin's Baby Chick Starter with Buttermilk
Dried buttermilk, fine ground hulled oats, ground wheat, corn meal, hominy feed, wheat
middlings, alfalfa meal, calcium carbonate, bone meal, and one-half of one per cent salt.
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Grandin's Broiler Mash with Buttermilk—Cod Liver Oil
Dried buttermilk, ground meat and bone, fisli meal, alfalfa leaf meal, wheat middlings, corn
meal, hominy feed, ground hulled oats, ground wheat, ground barley, bone meal, calcium
carbonate, salt and cod liver oil.

Grandin's Complete Starting Ration with Buttermilk—Cod Liver Oil
Dried buttermilk, cod liver oil, ground meat and bone, fish meal, wheat bran, wheat middlings,
alfalfa leaf meal, hominy feed, ground yellow corn, ground wheat, ground hulled oats, ground
barley, bone meal, calcium carbonate and salt.

Grandin's Growing Mash with Buttermilk
Ground meat and bone, dried buttermilk, corn gluten feed, wheat bran, wheat middlings,
corn meal, corn feed meal, hominy feed, ground oats, alfalfa meal, bone meal, calcium car-
bonate and salt. (Wheat bran and wheat middlings may contain ground screenings not
exceeding mill run.)

Grandin's 12 Twin Six 12 Dairy Feed
Linseed oil meal, cottonseed meal, cocoanut oil meal, corn gluten feed, wheat bran, wheat
middlings, corn meal, corn feed meal, hominy feed, alfalfa meal, steamed bone meal, calcium
carbonate and salt. (Wheat bran and wheat middlings may contain ground screenings not
exceeding mill run.)

Grandin's Sweetened 24% Dairy Feed
Linseed oil meal, cottonseed meal, corn gluten feed, corn gluten meal, wheat bran, wheat
middlings, corn meal, corn feed meal, hominy feed, cane molasses, steamed bone meal,
calcium carbonate and salt. (Wheat bran and wheat middlings may contain ground screen-
ings not exceeding mill run.)

Grandin's Sweetened 16% Dairy Feed
Linseed oil meal, cottonseed meal, corn gluten feed, wheat bran, wheat middlings, corn meal
corn feed meal, hominy feed, ground barley, cane molasses, steamed bone meal, calcium
carbonate, and salt. (Wheat bran and wheat middlings may contain ground screenings not
exceeding mill run.)

Grandin's 24% Balanced Dairy Ration
Distillers dried grains, cottonseed meal, cocoanut oil meal, linseed oil meal, corn gluten feed,
wheat bran, wheat middlings, hominy feed, steamed bone meal, calcium carbonate, and salt!
(Wheat bran and wheat middlings may contain ground screenings not exceeding 'mill run.)

Grandin's Milk Maker
Linseed oil meal, cottonseed meal, cocoanut oil meal, corn gluten feed, wheat bran, wheat
middlings, corn meal, corn feed meal, hominy feed, beet pulp, steamed bone meal, calcium
carbonate and salt. (Wheat bran and wheat middlings may contain ground screenings not
exceeding mill run.)

Grandin's Laying Mash with Buttermilk
Ground fish, ground meat and bone, corn gluten feed, corn gluten meal, wheat bran, wheat
middlings, corn meal, corn feed meal, hominy feed, ground oats, powdered buttermilk,' alfalfa
meal, calcium carbonate, and a small percentage of salt. (Wheat bran and wheat middlings
may contain ground screenings not exceeding mill run.)

M-S (Money Saver) 20% Sweet Dairy Feed
Cottonseed meal, corn gluten feed", linseed oil meal, wheat bran, wheat middlings, ground
barley, corn meal, corn feed meal, hominy feed, ground grain screenings, cane molasses
steamed bone meal, calcium carbonate and salt.

'

Hales & Hunter Co.

Red Comb Egg Mash with Dried Buttermilk
Corn feed meal, feeding oatmeal, wheat bran, wheat middlings, corn gluten feed, meat scraps
alfalfa meal, soy bean meal, dried buttermilk, and not over 5% minerals (calcium carbonate'
rock phosphate, sodium chloride, steamed bone meal, granulated charcoal, iron sulphate'
sulphur).

'

Red Comb Growing Mash with Dried Buttermilk
Corn feed meal, oat flour, wheat bran, wheat middlings, corn gluten feed, meat scraps, alfalfa
meal, soy bean meal, dried buttermilk, and not over 5% minerals (calcium carbonate, rock
phosphate, sodium chloride, steamed bone meal, granulated charcoal, iron sulphate, sulphiir).

Horvitz Grain Co.

Make-M-Lay Laying Mash
Wheat bran, corn meal, gluten feed and gluten meal, ground oats, ground barley red dog
wheat middlings, linseed meal, meat scraps, calcium carbonate, charcoal.

'

Open Formula Mash
Coarse corn meal, wheat bran, white middlings, ground oats 40-42, meat scraps 55%
protein, alfalfa leaf meal, steamed bone meal, dried milk, common salt.

Wantmore Dairy Ration
Hominy feed or corn meal, wheat bran, ground oats, gluten feed and gluten meal linseed
meal, cottonseed meal, wheat middlings, salt, calcium carbonate.

'

Wantmore Dairy with Beet Pulp
Hominy feed or corn meal, wheat bran, gluten feed and gluten meal, linseed meal cotton-
seed meal, wheat middlings, salt, beet pulp, calcium carbonate.

'
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Jersee Co.

Just Right Chick Starter
Powdered whole & skim milk, oxide iron, calcium phosphate, corn meal, bone meal, feeding
oatmeal, standard middlings, fish meal, anise, dried blood, charcoal, salt, starch, St. John's
bread, sugar, alfalfa leaf meal and meat scraps.

Just Right Dairy Ration 20%
Ground oats, wheat bran, corn meal, oil meal, cottonseed meal, anise, St. John's bread,
oxide iron, sugar, calcium carbonate, iodine.

Just Right Egg Mash
Meat scraps, charcoal, ground bone, salt, wheat middlings, wheat bran, ground oats, ground
corn, powdered whole «fi: skim milk, St. John's bread, starch, calcium phosphate, anise, dried
blood, oxide iron, fish meal and alfalfa meal.

Just Right Growing Mash
Powdered whole & skim milk, wheat middlings, oxide iron, calcium phosphate, corn meal,
bone meal, anise, dried blood, charcoal, salt, starch, St. John's bread, sugar, meat scraps,
feeding oatmeal, alfalfa leaf meal and fish meal.

Larrowe Milling Co.

Larro—The Ready Ration for Dairy Cows
Yellow corn meal, cottonseed meal, corn gluten feed, o. p. linseed oil meal, standard wheat
bran, standard wheat middlings, dried beet pulp, ^i% salt.

Larro Chick Starter
Oatmeal, yellow corn meal, standard wheat middlings, dried skim milk, dried buttermilk,
meat and bone scraps, wheat bran, alfalfa meal, cod liver oil vitamin extract, 14% salt, and
1 14% phosphated limestone.

Larro Egg Mash
Oatmeal, standard wheat middlings, yellow corn meal, alfalfa meal, wheat bran, meat and
bone scraps, dried buttermilk, dried skim milk, cod liver oil vitamin extract, 2 J^% phosphated
limestone and H% salt.

Larro Growing Mash
Yellow corn meal, oatmeal, wheat bran, standard wheat middlings, meat and bone scraps,

dried buttermilk, dried skim milk, alfalfa meal, cod liver oil vitamin extract, 2% phosphated
limestone and } 2% salt.

Larro Turkey and Game Bird Starter
Yellow corn meal, oatmeal, alfalfa meal, wheat bran, standard wheat middlings, meat and
bone scraps, dried skim milk, dried buttermilk, cod liver oil vitamin extract, J^% salt and
1 ^2% phosphated limestone.

Mansfield Milling Co.

"Mansfield" Chick-Crowing-Feed
Wheat bran, red dog flour, corn meal, oatmeal, fish scrap, meat scrap, dried milk and charcoal.

'Mansfield" Cow-Ration
Wheat bran, corn meal, ground oats, ground barley, cottonseed meal, linseed meal, gluten
feed and salt.

"Mansfield" Dry-Poultry-Mash
Wheat bran, wheat middlings, red dog flour, corn meal, gluten feed and meat scraps.

Maritime Milling Co., Inc.

B-B Bull Brand "24" Dairy Ration Sweetened
Dried brewers grains, o. p. linseed oil meal, cottonseed meal, corn gluten feed, corn gluten
meal, hominy feed, corn meal, wheat bran, wheat middlings, molasses, steamed bone meal,
calcium carbonate and salt. (Wheat bran and wheat middlings may contain ground screen-

ings not exceeding mill run.)

B-B Bull Brand "20" Dairy Ration Sweetened
Dried brewers grains, o. p. linseed oil meal, cottonseed meal, corn gluten feed, corn gluten
meal, hominy feed, corn meal, wheat bran, wheat middlings, molasses, steamed bone meal,
calcium carbonate and salt. (Wheat bran and wheat middlings may contain ground screenings

not exceeding mill run.)

B-B Bull Brand Vitaniized All Mash Broiler and Growing Ration
Cod liver oil, milk sugar feed, dried buttermilk, alfalfa leaf meal, wheat bran, wheat middlings,

o. p. linseed oil meal, ground wheat, corn meal, ground oat meal, pulverized oats, soy bean
meal, meat meal, fish meal, steamed bone meal, calcium carbonate and salt.

B-B Bull Brand Vitamized All Mash Chick Starter Ration
Cod liver oil, milk sugar feed, dried buttermilk, alfalfa leaf meal, wheat middlings, o. p. lin-

seed oil meal, corn meal, soy bean meal, ground oatmeal, meat meal, fish meal, ground wheat,
steamed bone meal, calcium carbonate and salt.

B-B Daisy All Mash Starter and Growing Feed
Milk sugar feed, dried buttermilk, alfalfa leaf meal, wheat bran, wheat middlings, soy bean
meal, corn meal, pulverized barley, pulverized oats, ground oatmeal, meat meal, fish meal,
steamed bone meal, calcium carbonate and salt. (Wheat bran and wheat middlings may con-
tain mill run of ground screenings.)
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B-B Daisy Egg Mash with Dried Buttermilk
Dried buttermilk, alfalfa meal, wheat bran, wheat middlings, soy bean meal, corn meal
pulverized barley, pulverized oats, meat meal, fish meal, steamed bone meal, calcium carbonate
and salt. (Wheat bran and wheat middlings may contain mill run of ground screenings.)

B-B Hi-Test Dairy Feed 20% Protein Sweetened
Dried brewers grains, o. p. linseed oil meal, cottonseed meal, corn gluten feed, corn gluten
meal, hominy feed, ground oats, corn meal, cleaned, pulverized and bolted grain screenings
wheat bran, ground oats, molasses, steamed bone meal, calcium carbonate and salt.

'

B-B Marmico 16% Protein Dairy Feed with Molasses
Dried brewers grains, o. p. linseed oil meal, cottonseed meal, corn gluten feed, corn meal
cleaned, pulverized and bolted grain screenings, wheat bran, oat hulls, oat shorts', oat midds'
molasses, steamed bone meal, calcium carbonate and salt.

' '

B-B Ked-E-Mixt Egg Mash with Dried Buttermilk
Dried buttermilk, alfalfa meal, wheat bran, wheat middlings, soy bean meal, corn meal
pulverized barley, pulverized oats, meat meal, fish meal, steamed bone meal, calcium car-
bonate and salt. (Wheat bran and wheat middlings may contain mill run of ground screenings)

Mennel Milling Co.

Memo All Mash Ration
Ground corn, wheat bran and middlings, meat scraps, dried buttermilk, alfalfa meal bone
meal, '2 of 1% salt.

'

Memo 20% Dairy Feed
Corn, oats, wheat bran, brewers dried grains, alfalfa meal, cottonseed meal, linseed oil meal
gluten feed, 1% salt.

'

Memo Egg Mash
Ground corn, ground oats, wheat bran, wheat middlings, meat scrap, bone meal dried butter-
milk, alfalfa meal, }2 of 1% salt.

'

Memo 22%, Sweet Dairy Feed
Corn feed meal, cottonseed meal, gluten feed, wheat bran, linseed oil meal, brewers dried
grains, ground grain screenings, molasses, 34 of 1% salt.

Narragansett Milling Co.

Narragansett Indian Egg Mash
Dried buttermilk, meat and fish scraps, hominy feed, wheat midds, wheat bran, yellow corn
meal, alfalfa leaf meal, corn gluten feed, ground oats and barley, o. p. linseed oil meal with a
mineral mixture containing calcium carbonate, calcium phosphate, calcium sulphate iron
sulphate, sulphur, iodine and salt.

'

Narragansett Indian Growing Mash
Dried buttermilk, fish and meat scraps, wheat middlings, wheat bran, yellow corn meal corn
gluten feed, ground oats and barley, o. p. linseed meal, alfalfa leaf meal, hominy feed 'char-
coal, with a mineral mixture containing calcium carbonate, calcium phosphate, calcium sul-
phate, iron sulphate, sulphur, iodine and salt.

New England Dairy Ration
Yellow corn meal, corn gluten meal, corn gluten feed, wheat bran, o. p. linseed, ground oats
cottonseed meal, calcium carbonate, salt, molasses.

' '

Ontario Milling Co., Inc.

Aunt Mary's Egg Mash with Dried Buttermilk
Dried buttermilk, dried skim milk, meat meal, fish meal, bone meal, oatmeal, calcium car-
bonate, old process linseed oil meal, hominy feed or corn feed meal, corn gluten feed wheat
bran, wheat middlings, alfalfa meal, 1% salt. (Wheat feeds may contain ground screenings
not to exceed mill run.)

Aunt Mary's Growing Mash with Dried Buttermilk
Dried buttermilk, dried skim milk, meat meal, fish meal, oatmeal, alfalfa meal, corn feed
meal, wheat bran, wheat middlings, bone meal, calcium carbonate, J/2 of 1%, salt.'

Big Value 16%. Dairy Feed with Molasses
O. p. linseed oil meal, corn gluten feed, wheat bran, hominy feed or corn feed meal, cottonseed
meal, soy bean oil meal, wheat middlings, cocoanut oil meal, ground wheat' screenings
molasses, 1% calcium carbonate, 1% salt. (Wheat bran and wheat middlings may contain
screenings not to exceed mill run.)

Big Value Dairy Feed
Cottonseed meal, soy bean oil meal, wheat bran, wheat middlings, cocoanut oil meal old
process linseed oil meal, corn gluten feed, corn gluten meal, hominy feed or corn feed rneal
ground oats, 1% calcium carbonate, 1% salt.

'

Big Value 20'/^, Dairy Feed with Molasses
Cottonseed meal, soy bean oil meal, wheat bran, wheat middlings, cocoanut oil meal old
process linseed oil meal, corn gluten feed, corn gluten meal, hominy feed or corn feed meal
ground oats, molasses, 1%, calcium carbonate, 1% salt. (Wheat bran and wheat middlings
may contain screenings not to exceed mill run.)
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Butterfat Dairy Feed with Molasses
Old process linseed oil meal, wheat bran, corn gluten feed, corn gluten meal, hominy feed or
corn feed meal, wheat middlings, cottonseed meal, soy bean oil meal, cocoanut oil meal,
ground barley, ground oats, molasses, 1% calcium carbonate, 1% salt. (Wheat bran and
wheat middlings may contain screenings not to exceed mill run.)

Oswego 20% Dairy Feed with Molasses
Cottonseed meal, soy bean oil meal, wheat bran, wheat midds, corn gluten feed, hominy
feed or corn feed meal, o. p. linseed oil meal, dried brewers grains, ground wheat screenings,

oatmeal mill by-products (oat middlings, oat shorts and oat hulls), molasses, 1% salt, 1%
calcium carbonate. (Wheat feeds may contain screenings not to exceed mill run.)

Uncle John's 24% Cream Pot Ration
Cottonseed meal, soy bean oil meal, corn gluten feed, corn gluten meal, old process linseed

oil meal, hominy feed or corn feed meal, cocoanut oil meal, wheat bran, wheat middlings,

1% bone meal, and 1% salt. (Wheat bran and wheat middlings may contain screanings not
to exceed mill run.)

Park & Pollard Co.

Bet-R-Milk 20% Ration
Corn gluten feed, linseed oil meal, cottonseed meal, malt sprouts, wheat bran, wheat middlings
may contain mill run of screenings, hominy feed, lodol fish meal, molasses, calcium carbonate
and salt.

Growing Feed
Dried buttermilk, ground corn, wheat, oats, alfalfa, barley, lodol fish meal, meat and bone
meal, wheat bran with mill run of screenings, wheat middlings, calcium carbonate and salt.

Lay or Bust Dry-Mash
Dried buttermilk, ground corn, wheat, oats, barley, kaffir corn, buckwheat, alfalfa, lodol
fish meal, meat, bone, wheat bran with mill run of screenings, wheat middlings, calcium car-

bonate and salt.

Milk-Maid 24% Sweetened Dairy Ration
Corn gluten feed, linseed oil meal, cottonseed meal, distillers dried grains, wheat bran may
contain mill run of screenings, brewers dried grains, malt sprouts, corn gluten meal, copra oil

meal, corn meal, lodol fish meal, molasses, calcium carbonate and salt.

Overall 24% Dairy Ration
Corn gluten feed, linseed oil meal, cottonseed meal, distillers dried grains, wheat bran, wheat
middlings may contain mill run of screenings, corn gluten meal, hominy feed, calcium car-

bonate and salt.

Top Notch 16% Ration
Corn gluten feed, wheat bran, cottonseed meal, malt sprouts, fine ground grain screenings,

corn gluten meal, oat feed (oat hulls, oat shorts, oat middlings), corn meal, molasses, calcium
carbonate and salt.

Postum Co., Inc.

Burt's Dairy Feed
Cereal and Postum by-products: (corn, wheat, wheat bran, wheat middlings, wheat flour,

barley malt flour, barley malt hulls, may contain trace of screenings), hominy feed, gluten

meal, old process oil meal, choice cottonseed meal, calcium carbonate and salt.

W. N. Potter Grain Stores, Inc.

Potter's Sweetened Dairy Ration
Gluten feed, hominy, linseed oil meal, ground oats, wheat bran, standard wheat middlings,

cottonseed meal, corn distillers grains, molasses, calcium carbonate, bone meal, salt.

H. C. Puffer Co.

Egg-Em-On Growing Feed
Corn feed meal, corn gluten feed, ground barley, ground oats, wheat bran, wheat middlings,

meat scraps, dried milk, alfalfa meal.

Producer Dairy Feed
Linseed oil meal, cottonseed meal, corn gluten feed, corn gluten meal, ground oats, corn feed

meal, wheat bran and wheat middlings (not exceeding mill run of screenings), small percentage
salt and calcium carbonate.

Sweetened Producer Dairy Feed
Linseed oil meal, cottonseed meal, corn gluten feed, corn gluten meal, corn feed meal, wheat
bran and wheat middlings (not exceeding mill run of screenings), oat feed, molasses, small
percentage salt and calcium carbonate.

Quaker Oats Co.

Quaker 24% Protein Dairy Ration
Hominy feed, yellow hominy feed, cottonseed meal, corn gluten feed, linseed meal, wheat
bran, wheat middlings, oatmeal mill by-product (oat middlings, oat shorts, oat hulls), ?4 oi

1% salt, 1% ground limestone, molasses.

Quaker 20% Protein Dairy Ration
Hominy feed, yellow hominy feed, barley meal, cottonseed meal, corn gluten feed, linseed

meal, wheat bran, wheat middlings, oatmeal mill by-product (oat middlings, oat shorts, oat

hulls), M of 1% salt, 1% ground limestone, molasses.
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Quaker 16% Protein Dairy Ration
Hominy feed, yellow hominy feed, barley meal, cottonseed meal, linseed meal, gluten feed,

wheat bran, wheat middlings, ground grain screenings from wheat, oatmeal mill by-product
(oat middling?, oat shorts, oat hulls), H of 1% salt, 1% ground limestone, molasses.

Quaker Ful-O-Pep Broiler Mash
Oatmeal, hominy feed, yellow hominy feed, wheat bran, wheat middlings, fish meal, cod liver

meal, cod liver oil, dried skimmed milk, dried buttermilk, molasses, alfalfa meal, % of 1% salt.

Quaker Ful-O-Pep Chick Starter
Oatmeal, hominy feed, yellow hominy feed, wheat bran, wheat middlings, fish meal, cod liver

meal, cod liver oil, dried skimmed milk, dried buttermilk, molasses, alfalfa meal, ?4 of 1% salt

Quaker FuI-O-Pep Egg Mash
Oatmeal, hominy feed, yellow hominy feed, wheat bran, wheat middlings, barley meal, fish

meal, cod liver meal, meat scraps, dried skimmed mUk, dried buttermilk, molasses, alfalfa

meal, U of 1% salt.

Quaker Ful-O-Pep Growing Mash
Oatmeal, hominy feed, yellow hominy feed, wheat bran, wheat middlings, barley meal, fish

meal, cod liver meal, meat scraps, dried skimmed milk, dried buttermilk, molasses, alfalfa

meal, Mof 1% salt.

Ralston Purina Co.

Protena 20% Dairy Feed
Cottonseed meal, corn gluten feed, brewers dried grains, wheat middlings (standard), wheat
bran, molasses, 2% iodized salt.

Purina AH Mash Startena Chow containing Mineral
Dried buttermilk, meat scrap, cod liver oil, alfalfa leaf meal, wheat germ, linseed meal, corn
germ meal, corn meal, wheat bran, grey wheat middlings, 1% calcium carbonate (limestone),

}4% bone meal, }-,% salt.

Purina Breeder Egg Chowder containing Mineral
Dried buttermilk, cod liver oil, alfalfa leaf meal, meat scrap, linseed meal, corn germ meal,
wheat middlings, wheat bran, corn meal, alfalfa meal, 1% bone meal, 1% salt, 2% calcium
carbonate (limestone).

Purina Bulky Cow Chow
Soy bean meal, corn gluten feed, cottonseed meal, wheat middlings (standard), wheat bran,
corn meal, alfalfa meal, dried beet pulp, molasses, 2% iodized salt.

Purina Chick Growena Chow containing Mineral
Dried buttermilk, meat scrap, alfalfa leaf meal, wheat middlings, oat middlings, linseed meal,
corn germ meal, wheat bran, alfalfa meal, corn meal, wheat germ, 1% bone meal, 1% salt,

2% calcium carbonate (limestone).

Purina Chick Startena Chow containing Mineral
Dried buttermilk, cod liver oil, meat scrap, alfalfa leaf meal, wheat germ, linseed meal, corn
germ meal, oat middlings, corn meal, wheat bran, wheat middlings, 1% bone meal, 1% salt,

2% calcium carbonate (limestone).

Purina 34% Cow Chow
Linseed meal, corn gluten meal, soy bean meal, cottonseed meal, alfalfa meal, molasses,

1% iodized salt.

Purina 24% Cow Chow (Buffalo Mill)
Linseed meal, corn gluten feed, cottonseed meal, wheat middlings (standard), wheat bran,
corn meal, alfalfa meal, molasses, 1% iodized salt.

Purina 20% Cow Chow (Buffalo Mill)
Beet pulp, linseed meal, corn gluten feed, cottonseed meal, wheat middlings (standard), wheat
bran, corn meal, alfalfa meal, molasses, 1% iodized salt, soy bean meal.

Purina Egg Chowder Containing Mineral
Meat scrap, linseed meal, alfalfa leaf meal, corn germ meal, wheat middlings, wheat bran,
corn meal, alfalfa meal, 1% bone meal, 1% salt, 2% calcium carbonate (limestone).

Purina Lay Chow containing Mineral
Soy bean meal, meat scrap, alfalfa meal, molasses, corn meal, wheat middlings, wheat bran,
1.25% bone meal, 1.25% salt, 2.5% calcium carbonate (limestone).

Reuben W. Ropes

Ropes Balanced Ration
Yellow meal, hominy, gluten feed, cottonseed meal, bran, oil meal, beet pulp, alfalfa meal,
oat feed, ground wheat, rolled oats. Diamond gluten, salt.

Ropes Poultry Hash
Corn meal, hominy, gluten feed, oil meal, cottonseed meal, oat feed, wheat meal, bran, alfalfa

meal, bone meal, rolled oats, beef scraps, fish scraps, dry milk, salt.

Ryther & Warren

Blue Tag Dairy Feed
41% cottonseed meal, o. p. oil meal, gluten feed, hominy, wheat bran, wheat middlings
ground oats, beet pulp, lime and salt.
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Minot Milk Egg Mash
Yellow corn meal, wheat bran, flour middlings, ground 40 lb. oats, meat scraps 50%, fish
meal 55%, alfalfa leaf meal, steamed bone meal, dried milk, salt.

Minot Poultry Mash
Wheat bran, wheat middlings, red dog, corn meal, gluten feed, alfalfa meal, ground oats, oat
flour, fish and meat scraps and one-half of one per cent of salt.

St. Albans Grain Co.

Hygrade 24 Sweetened Milk Ration
Corn gluten meal, corn gluten feed, old process linseed meal, cottonseed meal, brewers dried
grains, corn meal, ground oats, ground barley, wheat bran, wheat middlings, steamed bone
meal, calcium carbonate, dairy salt and pure cane molasses.

Hygrade 20 Sweetened Milk Ration
Old process linseed meal, cottonseed meal, brewers dried grains, corn gluten meal, corn gluten
feed, corn meal, ground oats, ground barley, wheat bran, wheat middlings, pure cane molasses,
steamed bone meal, calcium carbonate and dairy salt.

Hygrade 16 Sweetened Milk Ration
Old process linseed meal, cottonseed meal, brewers dried grains, corn gluten meal, corn gluten
feed, corn meal, ground oats, ground barley, wheat bran, wheat middlings, pure cane molasses,
steamed bone meal, calcium carbonate and dairy salt.

Paragon Dairy Feed Sweetened
Cottonseed meal, old process linseed meal, corn gluten meal, corn gluten feed, corn meal,
ground oats, ground barley, brewers dried grains, oat meal mill by-products (oat middlings,
oat shorts, oat hulls), wheat bran, wheat middlings, steamed bone meal, calcium carbonate,
pure cane molasses and dairy salt.

Utility Dairy Ration
Old process linseed meal, corn gluten feed, cottonseed meal, corn meal, ground oats, ground
barley, brewers dried grains, oat meal mill by-products (oat middlings, oat shorts, oat hulls),
wheat bran, wheat middlings, steamed bone meal, calcium carbonate, pure cane molasses and
dairy salt.

Wirthmore Baby Chick Starter
Cod liver oil, cod liver rneal, pure dried buttermilk, dried skim milk, alfalfa leaf meal, fish
meal, fine ground beef scraps, edible bone meal, pure wheat bran, pure wheat middlings,
ground hulled oats, ground wheat, yellow corn meal, corn germ meal, calcium carbonate and
dairy salt.

Wirthmore 25 Balanced Ration
Corn gluten meal, corn distillers dried grains, old process linseed meal, brewers dried grains,
pure ground oats, cottonseed meal, corn gluten feed, yellow corn meal, wheat middlings, wheat
bran, edible bone meal and dairy salt.

Wirthmore 25 Balanced Ration Sweetened
Corn gluten meal, corn distillers dried grains, old process linseed meal, brewers dried grains,
pure ground oats, cottonseed meal, corn gluten feed, yellow corn meal, wheat middlings, wheat
bran, edible bone meal, pure cane molasses and dairy salt.

Wirthmore 20 Dairy Feed
Corn gluten meal, corn distillers dried grains, old process linseed meal, brewers dried grains,
cottonseed meal, corn gluten feed, yellow corn meal, pure ground oats, wheat middlings, wheat
bran, edible bone meal and dairy salt.

Wirthmore 20 Dairy Feed Sweetened
Corn gluten meal, corn distillers dried grains, old process linseed meal, brewers dried grains,
cottonseed meal, corn gluten feed, yellow corn meal, pure ground oats, wheat middlings,
wheat bran, edible bone meal, pure cane molasses and dairy salt.

Wirthmore Dairy Feed with Beet Pulp Sweetened
Dried beet pulp, cottonseed meal, old process linseed meal, wheat bran, wheat middlings,
corn gluten feed, yellow corn meal, pure ground oats, edible bone meal, pure cane molasses
and dairy salt.

Wirthmore 16 Dairy Ration Sweetened
Corn gluten meal, corn distillers dried grains, corn gluten feed, old process linseed meal, brewers
dried grains, yellow corn meal, pure ground oats, wheat bran, wheat middlings, cottonseed
meal, edible bone meal, pure cane molasses and dairy salt.

Wirthmore Growing Feed containing Buttermilk
Pure dried buttermilk, dried skim milk, choice beef scraps, fish meal, edible bone meal, yellow
corn meal, alfalfa leaf meal, ground wheat, oats, barley, milo maize, wheat bran, wheat mid-
dlings, wheat red dog flour, calcium carbonate and dairy salt.

Wirthmore Laying Mash with Buttermilk
Pure dried buttermilk, dried skim milk, choice beef scraps, fish meal, yellow corn meal, alfalfa
leaf meal, linseed meal, corn gluten feed, wheat bran, wheat middlings, ground rolled oats,
oats, barley, buckwheat, milo maize, calcium carbonate and dairy salt.

Wirthmore Laying Mash containing Cod Liver Oil — Buttermilk
Cod liver oil, pure dried buttermilk, dried skim milk, choice beef scraps, fish meal, yellow corn
meal, alfalfa leaf meal, linseed meal, corn gluten feed, wheat bran, wheat middlings, ground
rolled oats, oats, barley, buckwheat, milo maize, calcium carbonate and dairy salt.



INSPECTION OF COMMERCIAL FEEDSTUFFS 43

Wirthmore Turkey Growing Feed
Cod liver oil, pure dried buttermilk, dried skim milk, fine ground beef scraps, fish meal, edible

bone meal, yellow corn meal, corn germ meal, wheat bran, wheat middlings, wheat red dog
flour, ground oats, ground barley, cracked wheat, alfalfa leaf meal, calcium carbonate and salt.

D. A. Stickell & Sons, Inc.

Blue Ridge Dairy Feed
Linseed meal, cottonseed meal, corn gluten feed, wheat bran, wheat middlings, oatmeal mill

by-products, (oat shorts, oat middlings, oat hulls), corn meal, hominy feed, calcium carbonate,

salt.

C H. Symmes

The Ideal Dairy Ration
Wheat middlings, wheat bran, brewers grains, cottonseed meal, linseed meal, gluten meal,

gluten feed, hominy or corn meal, ground barley, molasses, salt, calcium carbonate, and bone
meal.

Syracuse Milling Co.

Syragold Dairy Feed
Corn meal, ground oats, wheat bran and wheat middlings with mill run screenings, toasted

wheat feed (wheat and wheat bran processed), corn gluten feed, linseed meal, cottonseed

meal, distillers dried grains, brewers dried grains, calcium carbonate and salt.

Syragold Egg Mash
Ground corn, ground barley, wheat flour, wheat middlings and bran with mill run screenings,

alfalfa meal, ground meat and bone, fish and salt.

Syragold Growing Mash
Wheat flour, wheat middlings with mill run screenings, ground barley, ground corn, alfalfa

meal, dried buttermilk, fish meal, ground meat and bone, calcium carbonate and salt.

Tioga-Empire Feed Mills, Inc.

Red Brand Tioga Dairy Feed
Cocoanut oil meal, wheat bran, cottonseed meal, corn gluten feed, wheat middlings, peanut
oil meal, cane molasses, iodine, salt, linseed oil meal, phosphate of lime, charcoal, soy bean
oil meal, ground wheat. (Wheat bran and wheat midds may contain ground screenings not

exceeding mill run.)

Tioga Laying Food
Wheat middlings, corn meal, wheat bran, pulverized oats, fish meal, soy bean oil meal, corn
gluten meal, meat and bone scrap, phosphate of lime, linseed oil meal, dried skim milk, ground
wheat. (Wheat bran and wheat midds may contain ground screenings not exceeding mill

run.)

Torrence, Vary Co.

Elegant Laying Mash
Corn meal, bran, middlings, reground rolled oats, alfalfa leaf meal, dried skim milk, beet

scraps, fish meal, salt.

Ubiko Milling Co.

Ubiko All-Mash Complete Laying Ration
Cod liver oil, Kraco Milk-Sugar Feed, meat scrap, wheat bran, wheat middlings, ground oats,

yellow corn meal, alfalfa leaf meal, corn gluten feed, o. p. linseed meal, "2% .salt, 2% calcium
carbonate and 1% Dicapho di-calcium phosphate.

Ubiko All-Mash Developer
Cod liver oil, Kraco Milk-Sugar Feed (dried whey), fine ground meat scrap, wheat bran, wheat
middlings, ground oats, yellow corn meal, o. p. linseed meal, }/2% salt, 1% calcium and 1%
Dicapho di-calcium phosphate.

Union Grains Ubiko 24% Sweet Dairy Ration
Corn distillers dried grains, brewers dried grains, choice cottonseed meal, old process linseed

meal, corn gluten feed, winter wheat bran, white wheat middlings, hominy meal, ground oats,

one per cent chemically pure calcium carbonate, one-half per cent of fine table salt, cane
molasses.

United Co-Operative Farmers, Inc.

United Farmers Milk Egg Mash
No. 2 yellow corn meal — attn., standard wheat bran, wheat flour middlings, pure gr. oats

(No. 2 — 38 — clpd — unsul.), meat scraps 50%, pure fish meal 55%, alfalfa leaf meal, pure
dried buttermilk, steamed bone meal, salt.

United Farmers Milkmaker
Choice yellow hominy, pure gr. oats (No. 2 — 38 — clpd — unsulJ, standard wheat bran,

choice cottonseed meal, old process linseed oil meal — pure, corn gluten feed, soy bean oil

meal, molasses, corn distillers dried grains, steamed bone meal, calcium carbonate, salt.

United Farmers Milk Pep
Choice cottonseed meal, old process linseed meal — pure, choice yellow hominy, corn gluten

feed, pure gr. oats (No. 2 — 38 — clpd — unsul.), soy bean oil meal, standard wheat bran,

corn distillers dried grains, molasses, steamed bone meal, calcium carbonate, salt.
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C. p. Washburn Co.

"Made Right" ^Balanced Ration
Cottonseed meal, linseed oil meal, corn gluten, wheat bran, corn meal, oat feed, beet pulp,
charcoal, calcium carbonate, salt, bone meal, ground oats, soy bean meal, ground barley,
alfalfa.

"Made Right" Dry Mash
Corn meal, wheat bran, wheat middlings, red dog, 2nd clear flour, gr. oats, linseed oil meal,
gluten feed, soy bean meal, ground barley, ground wheat, meat scraps, fsh meal, dr. skim
milk, alfalfa leaf meal, molasses, bone meal, charcoal, calcium carbonate, salt, cod liver oil.

"Made Right" Molasses Dairy Feed
Corn meal, wheat meal, ground oats, ground barley, cottonseed meal, linseed oil meal, wheat
bran, soy bean meal, gluten, oat feed, molasses, bone meal, calcium carbonate, and salt.

"Made Right" Starting and Growing Feed
Corn meal, wheat bran, wheat middlings, oatmeal, gluten meal, red dog, 2nd clear flour,

meat scraps, ground wheat, ground barley, soy bean meal, fish meal, dr. skim milk, alfalfa
leaf meal, molasses, bone meat, calcium carbonate, charcoal, salt, and cod liver oil.

II. K. Webster Co.

Blue Seal Twenty-One Dairy Ration
Gluten meal, hominy feed, o. p. oil meal, ground oats, wheat bran, choice cottonseed meal,
malt sprouts, peanut middlings, P. R. cane molasses, Oregon Mineral Mixture (sulphur,
ferrous sulphate, magnesium sulphate, potassium bicarbonate, calcium phosphate, potassium
iodide, sodium bicarbonate, and salt).

Blue Seal "20" Dairy Ration
Gluten teed, yellow hominy, o. p. oil meal, ground oats, bran, choice cottonseed meal, st.

wheat middlings, P. R. cane molasses, steamed bone meal, calcium carbonate, salt.

Blue Seal Growing Feed
Pure bran, wheat flour middlings, corn meal No. 2 yellow, fine ground heavy oats, alfalfa leaf
meal, high grade meat scraps, cod fish meal, dried skim milk, edible bone meal, calcite flour,

salt, cod liver meal blend.

Blue Seal Improved All-Mash Ration
Ground whole corn, ground wheat, ground poultry oats, bran, middlings, h. g. meat scraps,
dried skim milk, alfalfa leaf meal, P. R. cane molasses, salt, cod liver meal blend, steamed
bone meal.

Blue Seal Improved Balanced Ration
Gluten meal, hominy feed, o. p. oil meal, ground oats, wheat bran, choice cottonseed meal,
corn distillers grains, malt sprouts, peanut middlings, P. R. cane molasses, Oregon Mineral
Mixture (sulphur, ferrous sulphate, magnesium sulphate, potassium bicarbonate, calcium
phosphate, potassium iodide, sodium bicarbonate, and salt).

Blue Seal "Lo-Cost" Dairy Ration
Choice cottonseed meal, hominy feed, malt sprouts, wheat bran, wheat middlings, P. R. cane
molasses, peanut middlings, ground barley, calcium carbonate, salt.

Blue Seal Milk Mash
Corn meal, wheat bran, wheat flour middlings, fine ground oats, dried skim milk, meat scraps,
fi.sh meal, alfalfa leaf meal, salt, cod liver meal blend.

Blue Seal Starting Ration
Ground whole corn, ground rolled oats, pure bran, pure middlings, h. g. meat scraps, alfalfa
leaf meal, dried skim milk, salt, calcite flour, cod liver meal blend, ground fancy wheat.

Blue Seal University Laying Mash
Corn meal, wheat bran, wheat flour middlings, fine ground oats, meat scraps, fish meal, al-
falfa leaf meal, salt, cod liver meal blend.

West-Nesbitt, Inc.

All Pure 20% Milk Ration
Choice cottonseed meal, corn gluten meal, old process linseed oil meal, corn gluten feed, wheat
bran, wheat middlings, hominy feed or corn meal, pure cane molasses, 1% bone meal, 1%
calcium carbonate, J 2 of 1% salt.

Pure Feed Dairy Ration
Corn gluten feed, wheat middlings, wheat bran, beet pulp, hominy or corn meal, choice cotton-
seed meal, old process linseed oil meal, 1% steamed bone meal, 1% calcium crabonate, }/i of

1% salt.

Pure Feed Eggmaker
Dried skim milk, bone and meat meal, old process linseed oil meal, corn gluten feed, wheat
middlings, wheat flour middlings, hominy or corn meal, steamed bone meal, 1% calcium car-
bonate, 1% salt.

Pure Feed Egg Mash
Corn meal, oat flour, wheat bran, wheat flour middlings, leaf alfalfa meal, dried skim milk,
meat scraps, fish meal, steamed bone meal, 1% calcium carbonate, H% salt.
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Pure Sweetfeed Dairy Ration
Corn gluten feed, soy bean meal, wheat middlings, wheat bran, hominy or corn meal, choice
cottonseed meal, o. p. linseed oil meal, pure cane molasses, 1% steamed bone meal, 1% cal-
cium carbonate, ,'4 of 1% salt.

Super Pure Feed Dairy Ration
Corn gluten feed, wheat middlings, wheat bran, dried yeast grains, hominy or corn meal,
cottonseed meal, o. p. linseed oil meal, 1% steamed bone meal, 1% calcium carbonate, J^ of
1% salt.

Super Pure Sweetfeed Dairy Ration
Corn gluten feed, soy bean meal, choice cottonseed meal, o. p. linseed oil meal, dried yeast
grains, wheat bran, wheat middlings, hominy or corn meal, pure cane molasses, 1% steamed
bone meal, 1% calcium carbonate, H of 1% salt.

Estate of M. G. Williams

WUliams' Balanced Ration
Corn meal or hominy or wheat meal, linseed meal, cottonseed meal, ground oats, gluten feed,
wheat feed, bone meal and 1% salt.

Williams' Chick Starter and Broiler Ration
Corn meal or wheat meal, cut oat groats, beef scraps, middlings, bran, alfalfa leaf meal, dried
skim milk, linseed meal, bone meal, lime, granulated charcoal, and fine salt.

Williams' Dry Masii
Wheat bran, middlings, corn meal or wheat meal, ground oats, beef scraps, linseed meal,
gluten feed, lime and fine salt.

Williams' Growing Feed
Corn meal or wheat meal, oatmeal, beef scraps, middlings, bran, second clear, alfalfa leaf
meal, bone meal, linseed meal, granulated charcoal and fine salt.

Stanley Wood Grain Co.

Bliss Dairy Ration
Meal (or hominy), cottonseed meal, wheat bran, linseed, wheat middlings, gluten meal, gluten
feed, peanut meal, calcium carbonate, beet pulp.

Preferred Laying Mash
Pure dried skim milk, dried fish meal, alfalfa leaf meal, beef scraps, yellow corn meal, wheat
bran, pulverized oats, wheat middlings, edible bone meal, table salt, calcium carbonate.

Preferred Starting and Growing Feed
Pure dried skim milk, dried fish meal, yellow corn meal, wheat bran, wheat middlings, fine
ground oatmeal, alfalfa leaf meal, beef scraps, edible bone meal, table salt, calcium carbonate.

Wood's Dairy Ration
Wheat middlings, malt sprouts, linseed, meal (or hominy), wheat bran, cottonseed meal,
oat feed, gluten feed, calcium carbonate, molasses, salt, peanut meal.
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Average Analyses and Retail Prices of Unmixed By-Products.
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Directory of Manufacturers Who Registered Feeding Stuffs for Sale in

the State in 1931.

Albers Bros. Milling Co., San Francisco, Cal.
E. T. Allen Co., P. O. Box 951, Atlanta, Ga.
Allied Mills, Inc., Chicago, 111.

American Maize-Products Co., 100 East 42nd St., New York, N. Y.
A. P. Ames Co., 10 Walnut St., Peabody, Mass.
Arcady Farms Milling Co., 223 West .Jackson Blvd., Chicago, III.

Archer-Daniels-Midland Co., Minneapolis, Minn.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Associated Farmers' Exchanges, Inc., Northampton, Mass.
E. R. Bacon Grain Co., Chicago, 111. (Registered by Edward R. Bacon Grain Co , 205 Grain &

Flour Exchange, Boston.)
E. W. Bailey & Co., Montpelier, Vt.
G. N. Bartemus Co., Concord, N. H.
Beacon Milling Co., Inc., Cayuga, N. Y.
Berkshire Coal & Grain Co., Inc., North Adams, Mass.
Black Rock Milling Corp., 356 Hertel Ave., Buffalo, N. Y.
Blatchford Calf Meal Co., Waukegan, 111.

Bolduc & Sons, New Bedford, Mass.
Borden Grain Co., Taunton, Mass.
Borden Sales Co., Inc., 350 Madison Ave., New York, N. Y.
F. W. Brode Corp., Memphis, Tenn.
A. H. Brown & Bros., Boston, Mass. (Registered by Mellin's Food Company of North America.)
George B. Brown, Ipswich, Mass.
Buckeye Cotton Oil Co., Cincinnati, Ohio.
C. E. Buell, Inc., 131 State St., Boston, Mass.
Buffalo Flour Mills Corp., Buffalo, N. Y.
C. W. Burckhaiter, Inc., 119 Broad St., New York, N. Y.
Butchers Rendering Co., Fall River, Mass.
Butman Grain & Feed Co., Lynn, Mass.
Cairo Meal & Cake Co., Cairo, 111.

Caledonia Mills, Inc., St. Johnsbury, Vt.
California Hawaiian Milling Co., Inc., 330 Ritch St., San Francisco, Cal.
Canada Linseed Oil Mills, Ltd., Montreal, Que., Canada.
Cannon Valley Milling Co., Minneapolis, Minn.
Center Milk Products Co., Middlebury Center, Penn.
Chapin & Co., Hammond, Ind.
Clinton Corn Syrup Refining Co., Clinton, Iowa.
Coles Co., Middletown, Conn.
Collis Products Co., 201 Custer St., St. Paul, Minn.
Commander Milling Co., Minneapolis, Minn.
Community Feed Stores, Inc., East Longmeadow, Mass.
G. E. Conkey Co., Cleveland, Ohio.
Consolidated Feed & Grain Co., Inc., 910 912 Chamber of Commerce, Buffalo, N. Y.
Consolidated Rendering Co., Boston, Mass.
Consumers Import Co., Inc., 115 Broad St., New York, N. Y.
Continental Feed Products Corp., Baltimore, Md.
Copeland Flour Mills, Ltd., Midland, Ont., Canada.
Corn Products Refining Co., 17 Battery Place, New York, N. Y.
Nicolas Courcy, 11 Waverly St., Taunton, Mass.
Cover & Palm Co., Lowell, Mass.
E. A. Cowee Co., Fitchburg, Mass.
Chas. M. Cox Co., Boston, Mass. (Registered for Lake-of-the-Woods Milling Co., Sherwin-

Williams Co. of Canada, Ltd., and Western Canada Flour Mills, Ltd.)
Crosby Milling Co., Brattleboro, Vt.
Curley Brothers, Wakefield, Mass.
J. Gushing Co., Fitchburg, Mass.
Cutler Co., North Wilbraham, Mass. (Registered by St. Albans Grain Co.)
Dairymen's League Co-Operative Association, Inc., 11 West 42nd St., New York, N. Y.
S. P. Davis, Little Rock, Ark.
Decatur Milling Co., Decatur, 111.

Delaware Mills, Inc., Deposit, N. Y.
Denver Alfalfa Milling & Products Co., Lamar, Col.

F. Diehl & Son, Inc., Wellesley, Mass.
Dietrich & Garabrill, Inc., Frederick, Md.
Dixie Mills Co., East St. Louis, 111.

Dominion Flour Mills, Ltd., 4394 St. Ambroise St., Montreal, Que. Canada.
Donahue Stratton Co., Milwaukee, Wis.
John C. Dow Co., Inc., 200 Broadway, Cambridge, Mass.
Duluth Superior Milling Co., Duluth, Minn.
Arthur G. Dunn, 82 Wall St., New York, N. Y.
J. L. Dunnell & Son., Bernardston, Mass.
Eagle Roller Mill Co., New Ulm, Minn.
East Bridgewater Farmers Exchange, Inc., East Bridgewater. Mass.
Eastern Grain ('o., Bridgewater, Mass.
Eastern States Farmers' Exchange, Springfield, Mass.
B. A. Eckhart Milling Co., Chicago, 111.

S. T. Edward & Co., Inc., 110 North Franklin St., Chicago, III.

Michael W. Ellis, 19 Walnut St., Peabody, Mass.
Elm City Creamery, Inc., 3 Pleasant St., Fairhaven, Ma.ss.

Elmore Milling Co., Inc., Oneonta, N. Y.
John W. Eshelman & Sons, Lancaster, Penn.
Evans Milling Co., Indianapolis, Ind.
Everett, Aughenbaugh & Co., Minneapolis, Minn.
Excelsior Milling Co., Minneapolis, Minn.
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Fairfield Western Maryland Dairy, Baltimore, Md.
Fairmont Creamery Co. Omaha, Neb.
Frank A. Fales & Co., Norwood, Mass.
Farmers Feed Co., 532 East 76th St., New York, N. Y.
Federal Mill, Inc., Lockport, N. Y.
Flory Milling Co., Inc., Bangor, Penn.
Fort Schuyler Farms, Inc., 49 Franklin Sq., Utica, N. Y.
Fred A. Fountain, 355 Tremont St., Taunton, Mass.
Dean S. French, West Stoughton, Mass.
R. T. Friend, Lafayette, Ind.
E. & A. M. FuUerton, Inc., Brockton, Mass.
J. B. Garland & Son, Worcester, Mass.
General Mills, Inc., Minneapolis, Minn.
W. K. Gilmore & Sons, Inc., Walpole, Mass.
Gorton-Pew Fisheries Co., Ltd., Gloucester, Mass.
D. H. Grandin Milling Co., Jamestown, N. Y.
Great Atlantic & Pacific Tea Co., New York, N. Y. (Registered by Frank M. Tully, Agent, 504

Hodgson Bldg., Minneapolis, Minn.
Hales & Hunter Co., Chicago, 111.

Frank B. Ham & Co., Ltd., 1506 Royal Bank Bldg., Toronto 2, Ont., Canada.
Wm. Hamilton & Son, Inc., Honeoye Falls, N. Y.
Hecker-H-0 Co., Inc., Buffalo, N. Y.
Hecker-Jones-Jewell Milling Co., 503 Seneca St., Buffalo, N. Y.
R. L. Heflin, Inc., Sherman, Texas.
Hershey Creamery Co., Harrisburg, Penn.
W. D. Higgins Co., Framingham, Mass.
Hinckley Rendering Co., Somerville, Mass.
Hirst & Begley Linseed Works, Chicago, 111. (National Lead Co., successors.)

D. B. Hodgkins' Sons, Gloucester, Mass.
D. B. Hodgkins' Sons, Manchester, Mass.
Horvitz Grain Co., 405 Earl St., New Bedford, Mass.
R. B. Howlett, Amherst, Mass.
Hubbard Milling Co., Mankota, Minn.
Hubinger Co., Keokuk, Iowa.
Humphreys-Godwin Co., Memphis, Tenn.
Illinois Linseed Meal Co., 2012 Butler St., Chicago Heights, III.

International Glue Co., East Boston, Mass.
International Milling Co., Minneapolis, Minn.
Henry James & Son, Inc., Springfield, Mass.
Jersee Co., Minneapolis, Minn.
M. B. Jones & Co., Inc., 2 Broadway, New York, N. Y.
Dan Joseph Co., Columbus, Ga.
Joslin-Schmidt Corp., Cincinnati, Ohio.

Kansas Flour Mills Corp., Kansas City, Mo.
Kellogg Co., Battle Creek. Mich.
Spencer Kellogg & Sons, Inc., Buffalo, N. Y.
Kelloggs & Miller, Inc., Amsterdam, N. Y.
H. H. King Flour Mills Co., Minneapolis, Minn. '

Kraft-Phenix Cheese Corp., 400 Rush St., Chicago, 111.

Chas. A. Krause Milling Co., Milwaukee, Wis.

Lake -of-the-Woods Milling Co., Montreal, Que., Canada. (Registered by Chas. M. Cox Co.)

Land O'Lakes Creameries, Inc., Minneapolis, Minn.
Larabee Flour Mills Co., Kansas City, Mo.
Larrowe Milling Co., Box 68, North End Sta., Detroit, Mich.
Lawrenceburg Roller Mills Co., Lawrenceburg, Ind.

Lincoln Farm Products Corp., 407 East 31st St., New York, N. Y.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Rendering Co., North Billerica, Mass.
Mann Bros. Co., Buffalo, N. Y.
Mansfield Milling Co., P. O. Box 54, Mansfield, Mass.
Maple Leaf Milling Co., Ltd., Toronto, Ont., Canada. (Registered by Traders Feed & Grain Co.,

Inc.)

Marble Ridge Grain Co., North Andover, Mass.
Marden-Wild Corp., 500 Columbia St., Somerville, Mass.
Marianna Sales Co., Memphis, Tenn.
Maritime Milling Co., Inc., Buffalo, N. Y.
Geo. E. Marsh Co., 393 Chestnut St., Lynn, Mass.
W. T. McLaughlin Co., West Roxbury, Mass.
Mellin's Food Company of North America, 177 State St., Boston, Mass. (Registered for A. H.

Brown & Bros.)
Mennel Milling Co., Toledo, Ohio
Midland Flour Milling Co., Kansas City, Mo.
Milmine, Bodman & Co., Inc., 115 Produce Exchange, New York, N. Y.
Miner-Hillard Milling Co., Wilkes-Barre, Penn.
Geo. Q. Moon & Co., Inc., Binghamton, N. Y.
Ward Mooring, Bryan, Texas.
Jas. F. Morse & Co., Somerville, Mass.
Moseley & Motley Milling Co., Mill St., foot of Brown St., Rochester, N. Y.
Mt. Vernon Milling Co., Mt. Vernon, Ind.

J. H. Murphy Co., Chicago, 111. (Registered by Park & Pollard Co.)

Mutual Rendering Co., Inc., Ontario St. & Delaware River, Philadelphia, Penn.
Narragansett Milling Co., East Providence, R. I.

National Biscuit Co., Shredded Wheat Bakeries, Niagara Falls, N. Y.
National Lead Co., 900 West 18th St., Chicago, 111. (Successors to Hirst & Begley Linseed Works.)

New England By-Products Corp., 20 West St., Lawrence, Mass.
New England Rendering Co., R 39 Market St., Brighton, Mass.
New Richmond Roller Mills Co., New Richmond, Wis.

Newsome Feed & Grain Co., Carson Sta., Pittsburgh, Penn.
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Niagara Falls Milling Co., Lockport, N. Y.
Northern Illinois Cereal Co., Lockport, 111.

Northwestern Consolidated Milling Co., Minneapolis, Minn.
Nowak Milling Corp., Hammond, Ind.
Ogilvie Flour Mills Co., Ltd., Montreal, Que., Canada.
Ontario Milling Co., Inc., Oswego, N. Y.
Louis E. Page, 469 Rutherford Ave., Charlestown, Mass.
Philip R. Park, Inc., Naval Station, San Pedro, Cal.
Park & Pollard Co., 356 Hertel Ave., Buffalo, N. Y. (Registered also for J. H. Murphy Co.)
George H. Parker Grain Co., 56 Water St., Danvers, Mass.
Patent Cereals Co., Geneva, N. Y.
Pawtucket Rendering Co., Pawtucket, R. I.

Pecos Valley Alfalfa Mill Co., Hagerraan, N. M.
Penick & Ford Ltd., Inc., Cedar Rapids, Iowa.
Pillsbury Flour Mills Co., Minneapolis, Minn.
Pittsburgh Plate Glass Co., Newark, N. J.

Postum Co., Inc., Battle Creek, Mich.
W. N. Potter Grain Stores, Inc., Greenfield, Mass.
Pratt Food Co., Hammond, Ind.
Chas. W. Priddy & Co., Inc., Norfolk, Va.
H. C. Puffer Co., Springfield, Mass.
Purina Mills. (Registered by Ralston Purina Co.)
Quaker Oats Co., Chicago, 111.

Rach Milling Co., Cairo, III.

Ralston Purina Co., St. Louis, Mo. (Registered for Purina Mills.)

E. Rauh & Sons Animal Feed Co., Union Stock Yards, Indianapolis, Ind.
John Reardon & Sons Co., Cambridge, Mass.
George H. Reed, South Acton, Mass.
James Richardson & Sons, Ltd., Broad of Trade Bldg., Montreal, Que., Canada.
Robin Hood Mills, Ltd., Moose Jaw & Calgary, Canada.
Reuben W. Ropes, 5 Hobart St., Danvers, Mass.
N. Roy & Son, South Attleboro, Mass.
Russell-Miller Milling Co., Minneapolis, Minn.
Russia Cement Co., Gloucester, Mass.
Ryde & Co., Chicago, 111.

Ryther & Warren, Belchertown,. Mass.
St. Albans Grain Co., St. Albans, Vt. (Registered also for Cutler Co.)
St. Lawrence Flour Mills Co., Ltd., Montreal, Que., Canada.
Schwartz Grain Co., Inc., 2 Broadway, New York, N. Y.
John Shea, 201 Lowell St., Lawrence, Mass.
Sheffield Farms Co., (Milling Division), Jordan, N. Y.
Sheffield Farms Co., Inc., 524 West 57th St., New York, N. Y.
Shellabarger Mill & Elevator Co., Salina, Kan.
Sherwin-Williams Co., 601 Canal Road, Cleveland, Ohio.
Sherwin-Williams Co. of Canada, Ltd., Linseed Oil Dept., Montreal, Que., Canada. (Registered

by Chas. M. Co.x Co.)
Allen V. Smith, Inc., Marcellus Falls, N. Y.
James H. Smith, 102 Hale St., Haverhill, Mass.
Springfield Rendering Co., Springfield, Mass.
A. E. Staley Mfg. Co., Decatur, 111.

Staley Milling Co., Kansas Citv, Mo.
Standard Brands, Inc., 2655 West 19th St., Chicago, 111.

James Starke, Board of Trade Bldg., Montreal, Que., Canada.
D. A. Stickell & Sons, Inc., Hagerstown, Md.
Stratton & Co., Concord, N. H.
C H. Symmes, Winchester, Mass.
Syracuse Milling Co., Box 1141, Syracuse, N. Y.
Tioga-Empire Feed Mills, Inc., Waverly, N. Y.
Torrence, Vary Co., 45 Alley St., Lynn, Mass.
Traders Feed & Grain Co., Inc., 736 Chamber Commerce, Buffalo, N. Y. (Registered also for

Maple Leaf Milling Co., Ltd.)
Jacob Trinley & Sons, Linfield, Penn.
Ubiko Milling Co., Cincinnati, Ohio.
Union Starch & Refining Co., Columbus, Ind.
United Co-Operative Farmers, Inc., Fitchburg, Mass.
United Mills Co., Inc., Grafton, Ohio.
Upper Hudson Rye Flour Mills, Inc., Troy, N. Y.
George Urban Milling Co., Buffalo, N. Y.
Van Iderstine Co., Long Island City, N. Y.
Victor Flour Mills, Inc., Pittsford, N. Y.
Ward Dry Milk Co., St. Paul, Minn.
C. P. Washburn Co., Middleboro, Mass.
H. K. Webster Co., Lawrence, Mass.
West Bay City Sugar Co., Bay City, Mich.
Western Canada Flour Mills, Ltd., Toronto, Ont., Canada. (Registered by Chas. M. Cox Co.)
West-Nesbitt, Inc., Oneonta, N. Y.
Est. M. G. Williams, Taunton, Mass.
Williamson Feed Co., Inc., Williamson, N. Y.
Wilmington Packing Co., New Boston St., Woburn, Mass.
Wilson ifr Co., Inc., 41st & Ashland Ave., Chicago, 111.

Stanley Wood Grain Co., Taunton, Mass.
Worcester Rendering Co., Aubuin, Mass.
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MANUFACTURERS AND BRANDS

During the season of 1931, 125 firms or individuals have registered for sale

in Massachusetts 589 brands of mixed fertilizer and fertilizing materials. The
general nature of these products is shown below.

Complete fertilizers 357

Ammoniated superphosphates 4

Superphosphates with potash 1

Ground bone, tankage and dry ground fish .... 56

Fertilizer simples, including organic nitrogen compounds . 130

Tobacco stems 2

Pulverized manures 23

Cotton hull ashes and wood ashes 9

Peat products 6

Stone Meal 1

Total 589

The following brands were not sampled, for the reason that in some cases

no sales were made and in others the goods were used as soon as received.

lAssisted by H. Robert DeRose, Albert F. Spelman, George J. Larsinos and John B. Zielinski,

Jr., Chemists; James T. Howard, C. L. Whiting, A. G. Brigham and G. E. Taylor, Sampling Agents;
Harry L. Allen, Laboratory Assistant; Cora B. Grover, Clerk.
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Brands of Fertilizer Registered but Not Sampled.

Manufacturer and Brand
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597 agents or owners; 208 other agents were interviewed without samples

being drawn, stocks having been exhausted, or comprising only brands of

which a sufficient number of samples had already been drawn.

COMPARATIVE COST OF FERTILIZER CHEMICALS AND UNMIXED
FERTILIZER PRODUCTS.

The following average quotations were secured from the Oil, Paint and Drug
Reporter and Chemical Markets.

Wholesale Ouotations on Chemicals and Unmixed Materials.

Nature of Material.
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Fertilizer Trade Values.

Form of Plant Food.
Value per
Pound.

Unit
Value.

Nitrogen.
In ammonia salts

In nitrates
Organic nitrogen in fish

Organic nitrogen in blood, meat and hoof meal
Organic nitrogen in fine ' bone and tankage
Organic, nitrogen in coarse ' bone and tankage and in pulverized manures .

Organic nitrogen in mixed fertilizers

Organic nitrogen in cottonseed meal, castor pomace, etc
Organic nitrogen in calurea and urea

Phosphoric Acid.
Soluble in water and neutral citrate of ammonia (available)
In fine i bone and tankage and in fish

In coarse ' bone and tankage ..........
In pulverized manu'-es, seed residues, and ashes
Insoluble in mixed fertilizers

Potash.
As sulfate
As .muriate
As nitrate
As carbonate
In pulverized manures, seed residues, and the water insoluble portion in

ashes

$0.1125
.15
.38
.245
.265
.19
.27
.27
.14

.05

.055

.045

.04

.02

.059

.044

.045

.10

.04

$2.25
3.00
7.60
4.90
5.30
3.80
5.40
5.40
2.80

1.00
1.10
.90
.80
.40

1.18
.88
.90

2.00

.80

Fine bone and tankage refers to particles which, as sampled, will pass through a sieve with
circular openings 1/50 of an inch in diameter. Coarse bone and tankage refers to that portion
which will not pass through the sieve.

The fertilizer trade values are based on average wholesale quotations taken

from trade journals for the six months ending March 1, 1931, plus 20 per cent

for overhead and proper allowance for bags, labor and freight when appropriate.
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FERTILIZER TONNAGE.

Tonnage of Mixed and Unmixed Fertilizers Sold in Massachusetts.

July 1, 1928, to
July 1, 1929.

July 1, 1929, to
July 1, 1930.

July 1, 1930, to
July 1, 1931.

Mixed fertilizers

Fertilizer chemicals and materials unmixed.
Pulverized natural manures ....

41,.529
18,788
2,174

42,881
21,249
2,491

43,463
19,174
2,426

Totals 62,491 66,621 65,063

Although there were 1,558 tons less fertilizer sold in the state in 1931 than

during the previous year, nevertheless, the tonnage of mixed fertilizer was
582 more. The tonnage of unmixed materials and pulverized manures was

2,075 and 65 less, respectively, than in 1930.

Of the total tonnage sold, 66.8 per cent was mixed fertilizer, 29.5 per cent

was unmixed materials, and 3.7 per cent was pulverized natural manures.

Plant Food Tonnage.
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(a) Tonnage of Mixed Fertilizers.

Complete Fertilizers.

High-Analysis {lit per cent or more of Nitrogen, Available Phosphoric Acid

and Potash.)

Grade, i
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(b) Tonnage of Unmixed Fertilizing Materials.

Material.
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The following table listing the ten most popular grades in the order of the

largest tonnage, as compared with a similar list for 1930, will show how the

choice of fertilizer grade varies from year to year, the choice no doubt being

influenced more or less by the yearly variation in crop acreage.

1930.
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"New England Standard Nine" Grades.

The table shows the distribution of tonnage of these grades, also the grades

proposed and adopted for New England for 1932, when nitrogen takes the

place of ammonia in the statement of grade.
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the guarantee of nitrogen, available phosphoric acid and potash in mixed com-

mercial fertilizers be stated only in whole numbers.

During the past year the fertilizer manufacturers, in conference with agron-

omists and control officials of New England and Middle Atlantic States, have

agreed to adopt, beginning with January 1, 1932, certain recommendations

that should eventually simplify some of the manufacturer's problems and

constitute a valuable educational feature in the selection and use of commerical

fertilizer mixtures.

Beginning with January 1, fertilizer trade names will include the fertilizer

grade, which is the minimum plant food guarantee expressed in whole numbers

and in the order and terms of nitrogen, available phosphoric acid and water

soluble potash. This will be accompanied by a simple statement of guarantee

and read somewhat as follows:

100 lbs. Net

Good Luck
5-8-7

For Potatoes

Guaranteed Analysis:

Nitrogen 5

Available phosphoric acid 8

Water soluble potash 7

(Manufacturer's name and address)

After January 1, the first figure in expressing fertilizer grade will refer to

nitrogen and not ammonia as in the past. This means that a 5-8-7 grade will

carry 5 per cent nitrogen in place of 4.11 per cent as heretofore. It is believed

that in most instances this 22 per cent increase in the nitrogen content of

fertiUzer mixtures will prove through increased yields to be good economy.

For the purpose of reference, it may be recorded that 1 per cent ammonia

represents only .82 per cent nitrogen, and that 1 per cent nitrogen represents

1.22 per cent ammonia.

F^iture guarantees will be much simplified by the omission of ammonia

equivalent, fractional analyses, and total, water-soluble and citrate-insoluble

phosphoric acid.

The omission of the water-soluble phosphoric acid from the guarantee was

made for the purpose of simplifying the statement of analysis. It was formerly

believed that a mixed commercial fertilizer with a high percentage of water-

soluble phosphoric acid was superior to one with a high percentage of reverted

or citrate-soluble phosphoric acid and a correspondingly low percentage of

water-soluble form. This has not proved to be the case, however, and it seems

no longer necessary to make this distinction.

Bone base fertilizer mixtures, containing all of their phosphoric acid in form

of undissolved bone, are to carry a guarantee of total phosphoric acid ac-

companied by a statement that all the phosphoric acid is derived from un-

dissolved bone, and the statement of grade may for the present be omitted.

Upon the adoption by the Association of Official Agricultural Chemists of a

modified method of determining available phosphoric acid in ammoniated

superphosphates made by using either anhydrous or liquid ammonia as the

source of nitrogen or in mixtures containing this product, it is believed that

the available phosphoric acid in bone base mixtures may be readily determined

by the same procedure. Statement of grade may then apply to such fertilizers

and the statement of total phosphoric acid may be omitted from the guarantee.
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Deficiency Statistics for Mixed Fertilizers.

Manufacturer.

American Agricultural Chemical Co
American Cyanamid Co. .

American Soda Products Co. .

Apothecaries Hall Co.
Armour Fertilizer Works .

Berkshire Chemical Co.
C & R Sales Co
Lyman Carrier ....
Central Chemical Co.
Clay & Son
Collins Seed Service Co. .

Consolidated Rendering Co.
Davey Tree Expert Co.
John C. Dow Co., Inc.
Eastern States Farmers' Exchange
Essex Fertilizer Co. .

Excell Laboratories
Grasselli Chemical Co.
Thomas Hersom & Co.
Independent Manufacturing Co.
International Agricultural Corp.
Henry James & Son, Inc. .

Jax Plant Food Co. .

M. P. Lansill ....
Lebanon Fertilizer Works .

Little-Tree Farms
Lowell Fertilizer Works
Maine Farmers Exchange .

Miller Fertilizer Co. .

Mitchell Fertilizer Co.
New England Fertilizer Co.
Nitrate Agencies Co. .

Old Deerfield Fertilizer Co., Inc.
Old Gardener Co.
Olds & Whipple, Inc. .

Parmenter & Polsey Fertilizer Co.
Pawtucket Rendering Co.
Piedmont-Mt. Airy Guano Co., Inc
Plantabbs Corp
Rhodey Corp
Rogers & Hubbard Co.
F. S. Royster Guano Co. .

O. M. Scott & Sons Co. .

Seedtown Products, Inc. .

M. L. Shoemaker & Co. .

Smith Agricultural Chemical Co.
Springfield Rendering Co.
Standard Wholesale Phosphate and
Acid Works, Inc.

Stimuplant Laboratories, Inc. .

Swift & Co., Fertilizer Works .

Arthur F. Sylvester
Synthetic Nitrogen Products Corp
Henry J. Taubert Co.
Tennessee Corp
William Thomson & Sons, Ltd.
Victory Fertilizer Corp.
Virginia-Carolina Chemical Corp.
Walker Fertilizer Co., Inc.
C. P. Washburn Co. .

Worcester Rendering Co. .

Norman S. Wright & Co., Ltd.

Number of
Brands.

59
4
1

14
13
11
1

1

8
1

2
3
1

4
11
8
1

1

3
1

17
7
1

1

2
1

9
4
4
2
7
1

12
1

8
6
4
7
1

1

22
4
1

1

3
1

13S
3E
a- o
<DO •

>'.S.2

o ^
.

t. 3 M
S-O-3

57
4
1

14
13
11
1

1

8
1

2
3
1

4
10
8
1

1

3
1

17
7
1

1

2
1

9
4
3
2
7
1

12
1

8
6
4
7
1

22
4
1

1

3
1

Number of Tests or Determinations

177
10
3

40
39
33
3
3

24
3
6
9
3

12
32
24
3
3
9
3

51
21
3
3
6
3

27
12
12
6

21
3

36
3

24
18
12
21
3
3

66
12
3
3
8
3

24

36
3
6
3
9
3
3
6
9

30
3

12
18
3

X

> a, a)

ai a

O

01 a •

fe 0) «

V *^

a Several analyses of the same brand have been averaged and recorded in the table as one analyais.
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Summary of Deficiencies in Mixed Fertilizers.

1929. 1930. 1931.

Brands deficient in one element .

Brands deficient in two elements .

Brands deficient in three elements
Brands deficient in nitrogen ....
Brands deficient in available phosphoric acid
Brands deficient in potash ....

99
18

43
51
40

94
14
1

38
46
41

99
15

23
67
49

Serious Commercial Shortages in Mixed Fertilizers.

Amount of Shortage per Ton.
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Of the twenty manufacturers listed above, all but five had an overrun in all

three elements of plant food. One manufacturer failed to show an average

sufficient to meet the guarantees in either nitrogen or potash. Only one manu-
facturer failed to supply enough nitrogen to meet the guarantee, although two
others showed average overruns in this element of less than one-tenth of one

per cent. In available phosphoric acid satisfactory overruns were noted in all

but two instances. Three manufacturers failed to supply a sufficient amount
of potash to meet the average guarantee and one showed an average overrun

of less than one-tenth of one per cent. All of the other manufacturers showed
overruns in excess of one-tenth of one per cent.

Explanation of Tables of Analyses.

Guarantee. This column gives the manufacturer's claim or guarantee for

the three elements of plant food, nitrogen, available phosphoric acid and potash,

in the order stated. When the nitrogen system is finally adopted by all of the

manufacturers, the guarantee of a fertilizer will be the same as the grade.

With few exceptions, wherever the grade of a fertilizer is used as a part of the

trade name the order and form express ammonia, available phosphoric acid and
potash. One of the exceptions noted is the Eastern States Farmers' Exchange.

Their grade expression refers to nitrogen, available phosphoric acid and potash,

conforming to the recommendations of both the National Fertilizer Association

and the Committee on Definition of Terms and Interpretation of Results on

Fertilizers.

Commercial Shortages. In the table designated "Mixtures showing a com-
mercial shortage of $1 or more per ton," the column headed "Approximate
commercial valuation per ton " gives the sum of the valuation of each plant food

element computed from the analysis by use of the trade values adopted by the

Massachusetts Fertilizer Control for 1931, which appear on a preceding page of

the bulletin.

Under the heading "Approximate commercial shortage per ton" is shown the

commercial valuation of the deficiencies or tests found below the guarantee after

allowance is made for the value of overruns or tests above the guarantee.

Deficiencies are emphasized by boldface type.

Mixtures Substantially Complying with the Guarantee. In addition

to the analysis of those fertilizers substantially complying with the guarantee,

this table includes also those mixtures that are more or less out of balance; that

is, having deficiencies in one or more plant food elements, but having overruns

which largely offset the value of the deficiencies. Fortunately, only a very few

of these were found, and as the analyses are given in sufficient detail so that they

may be readily discovered, thay are not placed in a group by themselves as for-

merly, when the more abbreviated tables were used.

"Number of samples" indicates the number of samples included in the com-
posite which was analyzed.

Inferior Nitrogen. The presence of inferior forms of organic nitrogen is indi-

cated by footnotes.

Potash Forms. Wherever tests for chlorine showed a sufficient amount present

to unite with all of the potash found, the source of the potash is designated as

muriate. Wherever insufficient chlorine was found to account for all of the po-

tash it is evident that forms of potash other than muriate were used. In such

cases, the figures under the sub-heading "As muriate" do not imply necessarily

that muriate of potash was actually added to the mixture, but that chlorine was
present, probably from impurities in the fertilizer chemicals, in amounts to ac-

count for the percentage of potash indicated. The balance of the potash found

is listed under the sub-heading "In forms other than muriate" and may be de-

rived from sulfate, nitrate, or carbonate, as the case may be.
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CHEMICALS AND RAW PRODUCTS.

Summary of the Results of the Inspection.
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Nitrogen Compounds.

Under this heading will be found the fertilizer chemicals and unmixed

materials valued chiefly for their nitrogen. Brands showing a commercial

shortage of one dollar or more per ton are listed in a separate group following

the appropriate table and deficiencies are emphasized by boldface type.

Nitrate of Soda and Sulfate of Ammonia.
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Calcium Nitrate, Cal-Nitro, Calurea, Urea and Calcium Cyanamld.
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Old Process Linseed Meal and Mowrah Meal.

41
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Phosphoric Acid Compounds.

The following table gives the analyses of those fertilizer simples valued

chiefly for their phosphoric acid.

Superphosphate, Precipitated Bone, Basic Slag Phosphate and Ground Phosphate Rock.
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Muriate and High Grade Sulfate of Potash.
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Products Supplying Nitrogen and Phosphoric Acid.

Dry Ground Fish.
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Ground Bone.

45
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Ground Tobacco Stems.
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Stone Meal.

Manufactured by Donald S. McCrillis, Boston, Mass.

Plant Food Elements.

Potassium oxide .

Calcium oxide

Magnesium oxide

Phosphoric acid

Guaran-

teed.

3.00a

2.00

.25

Found.

Soluble in

Dilute Hy-

drochloric

Acid.

,08

2.36

2.82

.32

By
Fusion

Method.

1.14

5.72

3.00

.32

a Total potash. No water soluble potash guaranteed.
6 Calcium carbonate 1%.
Note: The maximum commercial valuation of the plant food in one ton of the Stone Meal is

79 cents; the ton cost of the Stone Meal is $35.

Comparison of Stone Meal with Massachusetts Soils.

Total Constituents

Guaranteed in

McCrillis Stone Meal.

Acid Soluble Constituents

in 13 Types of

Massachusetts Soils.

Insoluble matter (silica)

Potassium oxide

Sodium oxide .

Calcium oxide

Magnesium oxide .

Manganese oxide .

Ferric oxide

Aluminum oxide

Phosphoric acid

Sulfur trioxide

Nitrogen . . . .

27.00

3.00

2.00

.56

2.00

.25

4.00

14.00

.25

5.00

none

69.92

.29

.73

.78

.54

.08

4.82

4.43

.21

.24

.22

A comparison of the analysis of Stone Meal with the guarantee indicates

that the statement on the package does not represent the product sold at the
present time. Although this is an irregularity not permissable under the state

fertilizer control regulations, it is of insignificant importance in a product like

Stone Meal which, as the analysis shows, contains nothing either in quantity
or quality that is not present in ordinary soil. (See Table.)

The matter of greater importance to the consumer is the fact that, on a com-
position basis as determined by chemical analysis, this product has no place on
the fertilizer market at the price at which it is offered to the public. Further-
more, Stone Meal has been used at this institution in the past in carefully

conducted vegetation tests both in the field and in greenhouse pots, as well

as in experiments to determine its worth as an insecticide. The conclusion

drawn at the completion of these experiments in 1914 is quite as true and ap-
plicable today as it was seventeen years ago; namely, that Stone Meal has
no economic agricultural value.
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DEFINITIONS AND INTERPRETATIONS RELATING TO
FERTILIZERS.

The following definitions and interpretations were adopted as official by-

vote of the Association of Official Agricultural Chemists at a meeting held in

Washington in November.

Process tankages are products made under steam pressure from crude

inert nitrogenous materials, with or without the use of acids, for the purpose

of increasing the activity of the nitrogen. These products shall be called

"Process Tankages" with or without further quahfication. The water-insoluble

nitrogen in these products shall test at least fifty per cent (50 %) active by the

alkaline, or eighty per cent (80%) by the neutral permanganate method.

Sheep manure, wool waste is the by-product from wool-carding es-

tablishments and consists chiefly of sheep manure, seeds, and wool fiber.

Available phosphoric acid is the sum of the water-soluble and the citrate-

soluble phosphoric acid.

Peat is partly decayed vegetable matter of natural occurrence. It is com-

posed chiefly of organic matter which contains some nitrogen of low activity.

Charred peat is peat artificially dried at a temperature that causes partial

decomposition.

Sulfate of ammonia is a commercial product composed chiefly of ammon-
ium sulfate. It shall contain not less than twenty and five-tenths per cent

(20.5%) of nitrogen.

Cyanamide and urea nitrogen is synthetic non-proteid organic nitrogen.

Dicalcium phosphate is a manufactured product consisting chiefly of a

dicalcic salt of phosphoric acid.

Quicklime, burned lime, caustic lime, lump lime, unslaked lime are

liming materials that have a high content of calcium oxide, with magnesium

oxide, produced by heating suitable carbonates until substantially all the car-

bon dioxide has been ehminated.

Hydrated or slaked lime is the product obtained by treating quicklime

with sufficient water or steam to combine with its oxides.

Air-slaked lime is the product obtained by exposing quicklime or hydrated

lime to the atmosphere until partially carbonated.

Ground limestone is the product obtained by grinding calcareous or dolo-

mitic limestone. Not less than seventy-five per cent (75%) shall pass a 100-

mesh sieve. It shall contain calcium and magnesium carbonates equivalent

to not less than ninety per cent (90%) of calcium carbonate.

Ground shell lime is the product obtained by grinding the shells of mol-

lusks. Not less than seventy-five per cent (75%) shall pass a 100-mesh sieve.

It shall contain calcium and magnesium carbonates equivalent to not less than

eighty per cent (80%) of calcium carbonate.

Marl, ground shell marl., is the product obtained by grinding natural

deposits of shell marl. Not less than seventy-five per cent (75%) shall pass

a 100-mesh sieve. It shall contain calcium and magnesium carbonates equiva-

lent to not less than eighty per cent (80 %) of calcium carbonate.

Waste lime, by-product lime, is any industrial waste or by-product con-

taining calcium or calcium and magnesium in forms that will neutralize acids.

It may be designated by the prefixation of the name of the industry or process

by which it is produced, i.e., gas-house lime, tanners' lime, acetylene lime-

waste, lime-kiln ashes, calcium silicate, etc.

Gypsum, land plaster, or crude calcium sulfate, are products consisting

chiefly of calcium sulfate. They may contain twenty per cent (20%) of com-

bined water. (They do not neutralize acid soils.)
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DIRECTORY OF MANUFACTURERS WHO REGISTERED FERTILIZER FOR SALE
IN MASSACHUSETTS IN 1931.

American Agricultural Chemical Co., 89 Broad St., Boston, Mass.
American Cyanamid Co., 535 Fifth Ave., New York, N. Y.
American Soda Products Co., 121 East Oak Ave., Moorestown, N. .1.

Anglo-Chilean Nitrate Sales Corp., 120 Broadway, New York, N. Y.
Apothecaries Hall Co., 8 24 Benedict St., Waterbury, Conn.
Armour Fertilizer Works, 10 East 40th St., New York, N. Y.
Ashcraft-Wilkinson Co., Atlanta, Ga.
Associated Chemical Co., Baltimore, Md.
Atkins & Durbrow, Inc., 29 Burling Slip, New York, N. Y.
Baker Castor Oil Company of Delaware, 120 Broadway, New York, N. Y.
Barrett Co., 40 Rector St., New York, N. Y.
Barrie Laboratories, Inc., 80 Federal St., Room 1100, Boston, Mass.
F. A. Bartlett Tree E.xpert Co., Stamford, Conn.
Berkshire Chemical Co., 92 Howard Ave., Bridgeport, Conn.
Bradley & Baker, 370 Lexington Ave., New York, N. Y.
Joseph Breck & Sons Corp., 85 State St., Boston, Mass.
F. W. Brode Corp., 119 Madison Ave., Memphis, Tenn.
C. E. Buell, Inc., 131 State St., Boston, Mass.
C & R Sales Co., Box 835, Worcester, Mass.
Lyman Carrier Products, R. C. Thomas, Manager, Granger, Ind.
Central Chemical Co., Inc., 1115 Main St., Bridgeport, Conn.
Clay & Son, Temple Mill Lane, Stratford, London, England
George G. Collinge & Son, Inc., West Dane St., Beverly, Mass.
Collins Seed Service Co., 60 Congress St., Boston, Mass.
Consolidated Rendering Co., 40 North Market St., Boston, Mass.
Curley Brothers, Main St., Wakefield, Mass.
Davey Tree Expert Co., North Water St., Kent, Ohio.
John C. Dow Co., Inc., Cambridge, Mass.
Eastern States Farmers' Exchange, Box 1482, Springfield, Mass.
Eastern States Poultry Manure Corp., Douglaston, N. Y.
Electric Sprayit Co., 320 East Colfax Ave., South Bend, Ind.
Thomas W. Emerson Co., 213 State St., Boston, Mass.
Essex Fertilizer Co., 39 North Market St., Boston, Mass.
Excell Laboratories, 4535 Ravenswood Ave., Chicago, HI.
R. & J. Farquhar Co., 6 & 9 South Market St., Boston, Mass.
Ford Motor Co., By-Product Sales Dept., 3674 Schaefer Road, Dearborn, Mich.
H. L. Frost & Co., 20 Mill St., Arlington, Mass.
Grasselli Chemical Co., Guardian Bldg., Cleveland, Ohio.
J. J. H. Gregory & Son, Marblehead, Mass.
R. L. Hefiin, Inc., 419 North Willow St., Sherman, Texas.
Thomas Hersom & Co., New Bedford, Mass.
Humphreys-Godwin Co., Memphis, Tenn.
Hyper-Humus Co., Newton, N. J.

Independent Manufacturing Co., Wheatsheaf Lane & Aramingo Ave., Philadelphia, Penn.
International Agricultural Corp., 38 Chauncy St., Boston, Mass.
Henry James & Son, Inc., Somerville, Mass.
Henry James & Son, Inc., 20 Stockbridge St., Springfield, Mass.

.

Jax Plant Food Co., 8011 Idaho Ave., St. Louis, Mo.
John Joynt, Lucknow, Ontario, Canada.
Spencer Kellogg & Sons, Inc., 98 Delaware Ave., Buffalo, N. Y.
Kelloggs & Miller, Inc., Amsterdam, N. Y.
Koppers Products Co., Koppers Bldg., Pittsburgh, Penn.
M. F. Lansill, 86 Charles River Parkway, Newton, Mass.
Lebanon Fertilizer Works, 1600 Continental Bldg., Baltimore, Md.
Little -Tree Farms, Theodore F. Borst, owner, Framingham Centre, Mass.
L. B. Lovitt & Co., Memphis, Tenn.
Lowell Fertilizer Co., 40 North Market St., Boston, Mass.
Maine Farmers Exchange, 708 Grain & Flour Exchange Bldg., 177 Milk St., Boston, Mass.
Mardal Corporation, 370 Lexington Ave., New York, N. Y.
Geo. E. Marsh Co., 393 Chestnut St., East Lynn, Mass.
Donald S. McCrillis, 89 State St., Boston, Mass.
J. H. McCusker & Sons, 62 Church St., Waltham, Mass.
Merrimac Chemical Co., Inc., 148 State St., Boston, Mass.
Middlesex County Farm Bureau, 657 Main St., Waltham, Mass.
Miller Fertilizer Co., Baltimore Trust Bldg., Baltimore, Md.
Sewerage Commission of the City of Milwaukee, Jones Island, Milwaukee, Wis.
Mitchell Fertilizer Co., 4 Westminster St., Providence, R. I.

Natural Guano Co., Aurora, 111.

New England Dressed Meat & Wool Co., 174 Somerville Ave., Somerville, Mass.
New England Fertilizer Co., 40-A North Market St., Boston, Mass.
New England Rendering Co., R 39 Market St., Brighton, Mass.
Nitrate Agencies Co., 104 Pearl St., New York, N. Y.
N. V. Potash Export My., Inc., of Amsterdam, Holland, 19 West 44th St., New York, N. Y
Old Deerfield Fertilizer Co., Inc., 28 Sugarloaf St., South Deerfield, Mass.
Old Gardener Co., Malonev Bldg., Pittsburgh, Penn.
Olds & Whipple, Inc., 168 State St., Hartford, Conn.
Pacific Manure & Fertilizer Co., 429 Davis St., San Francisco, Cal.
Carroll S. Page Co., Inc, Hyde Park, Vt.
Louis E. Page, 469 Rutherford Ave., Charlestown District, Boston, Mass.
Parmenter & Polsey Fertilizer Co., 41 North Market St., Boston, Mass.
Pawtucket Rendering Co., Rear 6.54 Mineral Spring Ave., Pawtucket, R. I.

Piedmont-Mt. Airy Guano Co., Inc., Baltimore Trust Bldg., Baltimore, Md.
Plantabbs Corp., successors to Plant Products Co., 1214 Court Square Bldg. Baltimore, Md.
Arthur B. Porter, Inc., 55 Dearborn, St., Salem, Mass.
Premier Poultry Manure Co., 327 South LaSalle St., Chicago, 111.

Pulverized Manure Co., 828 Exchange Ave., Chicago, 111.

Rach Milling Co., Cairo, 111.
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Ramshorn Mills, West Millbury, Mass.
John Reardon & Sons Co., 51 Waverly St., Cambridge, Mass.
Rhodey Corp.. 4919 Queensberry Ave., Baltimore, Md.
Rocky Mountain Fertilizer Co., Helena, Mont.
Rogers & Hubbard Co., Portland, Conn.
N, Roy & Son, 675 Washington St., South Attleboro, Mass.
F. S Royster Guano Co., Baltimore, Md.
Ruhm Phosphate & Chemical Co., Mt. Pleasant, Tenn.
F. Rynveld & Sons, 350 Greenwich St., New York, N. Y.
O. M. Scott & Sons Co., Marysville, Ohio.
Sears, Roebuck & Co., Chicago, 111.

Seedtown Products, Inc., 526 West 18th St., Chicago, 111.

M. L. Shoemaker & Co., 3600 North Delaware Ave., Philadelphia, Penn.
Smith Agricultural Chemical Co., Columbus, Ohio.
Springfield Rendering Co., Springfield, Mass.
Standard Wholesale Phosphate & Acid Works, Inc., 1600 Continental Bldg., Baltimore, Md.
Stimuplant Laboratories, Inc., Nelson Ave. & Rawson St., Long Island City, N. Y,
Swift & Co., Fertilizer Works, Baltimore, Md.
Arthur F. Sylvester, 11 Cheever St., Revere, Mass.
Synthetic Nitrogen Products Corp., 285 Madison Ave., New York, N. Y.
Henry J. Taubert Co., Cochituate, Mass.
Tennessee Corp., Lockland, Ohio.
William Thomson & Sons, Ltd., Tweed Vineyards, Clovenfords, Scotland
Tobacco By-Products & Chemical Corp., 1010 Columbia Building, Louisville, Ky.
Uniform Products Co., Inc., Ill Fifth Ave., New York, N. Y.
Victory Fertilizer Corp., 177 State St., Boston, Mass.
Virginia-Carolina Chemical Corp., 120 Broadway, New York, N. Y.
Virginia-Carolina Chemical Corp., Richmond, Va.
Walker Fertilizer Co., Inc., Orlando, Florida.

Walker-Gordon Farms, Juliustown, N. J.

C. P. Washburn Co., Middleboro, Mass.
Wessel, Duval & Co., 1 Broadway, New York, N. Y.
Wilcox Fertilizer Co., 56 West Main St., Mystic, Conn.
W. W. Windle Co., 95 West Main St., Millbury, Mass.
E. L. Winn, Inc., 11th Ave. & Chestnut St., Roselle, N. J.

Woodard Bros., Greenfield, Mass.
Worcester Rendering Co., Auburn, Mass.
Norman S. Wright & Co., Ltd., 70 Lombard St., Toronto, Canada.
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