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~ REPORT OF THE BOARD OF CONTROL

OF

HE CONNECTICUT AGRICULTURAL EXPERIMENT
i STATION.

' @’#HifE#cellency, Simeon E. Baldwin, Governor of Connecticut:

" The Board of Control of The Connecticut Agricultural Experi-

ent Station herewith respectfully submits its report for the year

ding November 1, 1913.

he following changes in the Station staff have occurred within
i

H _G. L. Davis was engaged as an assistant chemist in March,

ng the place of R. B. Roe, resigned.

incy S. Lowry, B.S., was engaged as an assistant in ento-

in March in place of Mr. Harry B. Kirk, resigned, and

Davis, B.S., in August in place of Mr. D. J. Caffrey, of the

e department, resigned.

of these resignations were in consequence of higher salaries

‘elsewhere.

- A. E. Moss has been appointed Assistant State Forester.

‘General Assembly at the January Session, 1913, increased

inual appropriation to the Station by seven thousand five

hundred dollars, and the State Entomologist’s appropriation by

thousand dollars. The special appropriation for control of

psy moth was reduced from ten thousand dollars to eight

nd dollars.

new law regarding apiaries provides for quarantine, certifi-

' bees to be transported, and authority to inspect without

3 ~complaint.

The act concerning inspection of nursery stock has been

ded to give better control over imported stock.

3 .,aFt.l‘..F‘OnS:eming woodland taxation which was proposed by a

co mmission and passetl by the General Assembly prescribes

al duties for the State Forester in examining woodlands

ference to their classification for taxation and determining
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whether the owners of classified woodland are complying with
the legal requirements.

The following summary shows the scope of the Station’s work
in the year: -

BoTANICAL DEPARTMENT.

The botanical department has comi)leted and published an
extended study of the chestnut blight.

The results of a study of the ‘calico disease of tobacco will be
published in our next report.

Studies on onion smut, peach yellows, fertilization of peach
orchards, and miscellaneous spraying experiments have been con-

- tinued, as well as cultural experiments with various fungi.

The results of varietal tests of muskmelons will be published
this year, and an experiment to increase disease resistance, yield
and quality is continued in cooperation with the plant breeder.

Two hundred and forty-nine specimens of plant diseases have
been identified in answer to inquiries.

CHEMICAL DEPARTMENT.

The fertilizer, cattle feed and food and drug inspection and
control work have occupied most of the time of the chemical
department, involving the analyses of about goo samples of ferti-
lizers, 281 of feeds, and 1,862 of foods and drugs, and appearance
in court on sixteen cases where the quality of foods or drugs
was matter of inquiry. In connection with the food inspection
the department has collected and examined all the brands of
diabetic foods, both domestic and imported, which could be found
and has published the results in a report of 102 pages, which has
been in great demand both by physicians and the laity. Labora-
tory assistance has also been given to police authorities in efforts
to check the illicit traffic in cocaine, heroin and morphine.

The department has also codperated with the Association of
Official Agricultural Chemists in studies of analytical methods.

ENTOMOLOGICAL DEPARTMENT.

The entomological department has carefully watched the dis-
tricts in Stonington and Wallingford where serious infestations
of gypsy moth occurred some years ago, but continued search

]
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resulted in the discovery of only two egg masses and three
caterpillars at Wallingford and seven specimens at Stonington.
To aid in discovering and trapping the gypsy moth caterpillar,
about 5,000 trees were banded with burlap and systematically
examined. '
~ The brown-tail moth has been found in twenty-nine towns of
the State and 7,600 nests were destroyed by the Station scouts.
‘The federal authorities have liberated brown-tail parasites in ten
~ of these towns. Until local organizations take up very actively
the work of fighting this pest it will continue to spread over the
State and it is futile for the Station to continue the fight single-
handed.
~ Of imported nursery stock 1,316 cases representing 259 ship-
ments have been inspected, dangerous pests being found in five.
“Reports of each inspection have been made to the Federal Horti-
- cultural Board.
~ Of apiaries 189, consisting of 1,500 colonies, have been
.‘f;;;pected, of which about 24 per cent. were infected with Euro-
pean foul brood.
- Twenty private orchards have also been inspected on request.
~ Control field experiments against the cabbage maggot, onion
z tl_lrips and pea louse have been made, and studies continued in
cooperation with the botanical department on the control of
apple insects and fungous diseases.
'.,_,.;;Sixt.y_,nurseries have been officially inspected and certificates
issued and 366 specimens identified in answer to inquiries.

g i - ForesTRY DEPARTMENT.

~ From the Station nurseries the forestry department has sold
~at ?b'ost“0v§:r 202,000 seedling pines for foresting Connecticut
- dS, ax.rd about 338,000 seedlings are still on hand. The raising
ﬁad -’s?lhng of seedlings will be discontinued when the stock on
hand is sold because trees can now be bought at reasonable prices
from nursery companies.

At the Station experiment forest about 4,500 trees have been
set. Two fires occurred there which, before they could be con-
trolled, destroyed one and a half acres of plantings.

‘jﬂ@rhe plantations in the State forests have done well and about

38,000 trees have been added to them. A bad fire starting out-
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side the property burned over about one hundred acres of the
Portland forest.

The work of the Special Commission on Woodland Taxation,
of which the forester was a member, required considerable field
work in gathering data for the Commissiofi’s use and office work
in preparing the report for the use of the General Assembly.

The Forest Survey of the State, begun by a former forester,
Mr. Hawes, is now being completed.

About twenty examinations of forest land have been made for
private owners and advice given as to their management.

The management of the Forest Fire Warden service and the
supervision of bills for fire fighting have required considerable
attention, and in some cases the forester has taken personal super-
vision of the fighting of extensive fires.

PLANT BREEDING DEPARTMENT.

The chief work of this department has been a study of the
mode of inheritance of sizes and shapes of plant parts, mosaic
pattern color and protein in corn as well as the effects of inbreed-
ing, a study of the practical value of first generation hybrid seed
corn, and a codperative experiment on a modified ear-to-row
method of improving a variety of corn by selection.

Along with studies of the effect of selection of fluctuations
within a self-fertilized family of tobacco, a commercial tobacco
breeding problem is being continued in codperation with the
Bureau of Plant Industry of the United States Department of
Agriculture and the Bussey Institution of Harvard University.
A remarkable mutant or sport of Cuban tobacco is being studied
with reference to its permanence and economic importance.

Other problems in breeding tomatoes, cucumbers and melons
are being studied, and experiments in selection with catalpas and
locusts have been undertaken in cooperation with the forestry
department and in selection of melons with the botanical depart-
ment.

PROTEIN RESEARCH DEPARTMENT.

Most of the year’s work has been devoted to studies of nutri-
tion, viz.:

The nutritive value of the proteins of maize when fed as the
sole protein of the diet and in combination with others.
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The influence on growth and maintenance of the various amino-
acids which proteins yield on decomposition.

The relation of the chemical constitution of the proteins to
specificity of the anaphylaxis reaction.

Experiments have shown that some still unknown substance
is essential to growth and that this unknown substance is present
in milk. Much work is being done in an effort to discover and
isolate this substance.

The results of the year’s work have been published in five
technical papers in scientific journals.

A detailed account of the work thus briefly summarized will
be given, so far as space permits, in the annual report now in
preparation.

The Station has made a large educational exhibit of its work
at the autumn fairs held at Goshen, Washington, Norfolk and
Granby. These exhibits are expensive and quite seriously inter-
rupt the regular Station work, but have been highly appreciated
in the several communities, and many more invitations to exhibit
have been received than could possibly be accepted.

A field meeting was held in August at the Station’s experiment
field at Mount Carmel. About two hundred were present and
most of the day was spent in examining and discussing various
features of the work.

This brief summary does not give an adequate picture of the
Station work. Very many inquiries come daily to the Station
on subjects other than those specially studied in the several
departments on which members of the staff can give adequate
information.

The Station correspondence has involved the sending of 11,592
letters and manuscript reports. (Administration office 5244,
chemical department 871, botanical 671, entomological 2499,
forestry 1820, plant breeding 213, protein research 274.)

Members of the staff have also made ninety addresses at
granges, farm institutes and other meetings of agricultural
organizations, and have published in scientific journals 17 papers

 relating to their work, besides frequent contributions to magazines

and agricultural papers.
The following publications have been issued:
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The annual report of 551 pages and 33 plates in an edition of
10,000 copies, five bulletins of the regular series and one special
bulletin aggregating 220 pages with 12 plates and 24 ﬁgures

The special bulletin and one which was technical in character
were distributed in much smaller editions” than the others.

It was found impossible to adequately present the Station’s
work within the 475 pages authorized by Statute. For the addi-
tional 76 pages the Station was obliged to pay $604.20 from
its own approprlatlon

All of which is respectfully submxtted,

Georce A. Hopsow, Secretary.

New Haven, Conn., November 1, 1913.

RECEIPTS.
Balance on hand, October 1, 1912:
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E. H. JEnNkiINs, in account with THE CoNNECTICUT AGRICULTURAL
 ExperIMENT StATION for the fiscal year ending September 30, 1913.

$ 1,052.84

57,725.86

$58,778.70
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\

New Haven, Conn., Oct. 24, 1013.

"r1s CertiFies that we have examined the accounts of E. H. Jenkins,
surer of The Connecticut Agricultural Experiment Station, for the
year ending Sept. 30, 1013, have compared the same with the
chers therefor and find them correct.

WiLLiam P. Bamky,
JamEes P. Topin,

Auditors of Public Accounts.
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ERRATA.

On page 163 of this Report the per cent. of nitrogen guar-
anteed in M. L. Shoemaker’s Swift-Sure Superphosphate for
Tobacco is incorrectly given as 2.50. It should be 2.88.

Pages 164 and 165. No. 2689 is not Olds & Whipple’s Com-
plete Tobacco Fertilizer, but a Special Mixture made for Mr.
Kamp, containing extra potash. The guaranty given is not the
guaranty of this Special Mixture. Of the total potash 0.66 per
cent. should be calculated as muriate, 1.78 per cent. as sulphate
and 5.05 as carbonate, making the valuation $30.45 and not
$27.67, as given in the table.

PART L

Eighteenth Report on Food Products and
Sixth Report on Drug Products, 1913.

SECTION 1.

DIABETIC FOODS.

By JouN PHILLIPS STREET,
Chemist of the Station.

With the cooperation of LAFAYETTE B. MENDEL,

Professor of Physiological Chemistry, Sheffield Scientific School of
Yale University.

TABLE OF CONTENTS.

PAGE
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*Mr. Street is responsible for the analytical work herein reported,
which was carried out in the Station laboratory.
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INTRODUCTION.

In carrying out the requirements of the law regarding food
products this Station has for many years devoted attention to
the composition of foods for human consumption, with special
reference to the improvement of the market and the encourage-
ment of high standards of food production and distribution.
From time to time renewed examination has been made of
special greups of products and among these certain foods
recommended for the use of persons suffering from diabetes.
In the report for 1906, pp. 153-165, Dr. A. L. Winton published
the analyses of a number of brands of so-called gluten flours
and related products, and noted that the various preparations
offered for sale at that time were far from satisfactory in
respect to the content of carbohydrates (starch and sugars)
with which the special value of the foods is particularly con-
nected. Subsequently other analyses have been reported from
time to time by this laboratory.*

The demand for these publications, the frequent inquiries
directed to this Station, and the comments of those who are
competent in the field, have led us to believe that a more exten-
sive review of the situation and the collection of first-hand
information regarding so-called “diabetic” foods would be
welcomed in many quarters. The highly unsatisfactory state
of the market and the inferiority of many of the products at
present offered for sale are generally conceded by those fam-
iliar with them. Meanwhile the unsuspecting patient purchases
foods which are not only misrepresented but which may be
positively harmful to him. The fraud and deception to which
an unfortunate portion of the public is subjected in the purchase
of so-called foods for diabetics is at last receiving deserved
attention from the medical profession. A leading American
journal remarks:

“In some cases the manufacturers of these preparations are plainly to
blame. They know that the stuff they sell is dangerous for the dia-
betic, and when national or state laws have forced them to modify their

claims, they have done so in such a way as to continue to violate the
spirit of the law while grudgingly obeying the letter. Other manufac-

* Report 1907, p. 138; 1908, p. 7II; I9IO, p. 549; IOII, p. 134; and
1012, pp. 107-112. .

NATURE OF DIABETES. 3
ers, we believe, have been misled by those who should know better,—
e physicians.”*

Diabetes is primarily a disturbance of nutrition in which the
ability of the organism to utilize carbohydrates (starch, sugars,
etc.), as it normally does, is more or less impaired. In the
ore severe cases there is added to this a disturbance in the
' ‘utilization of fats (and possibly also of proteins) by the body.

- “Because the diabetic can use only a portion, if any, of the carbohydrate
 of his food, he loses this amount of potential energy through the urine.
rom this comes the loss of flesh and strength. A gradual increase in’
sugar content of the blood is a constant accompaniment of human
abetes. It is the probable source of many of the complications of the
disease, especially of the lowered resistance to bacterial infections. . . .
problem of the management of the diabetic, therefore, is the problem
ourishing the organism with little or no carbohydrate, and, at the same
, avoiding the danger of acid intoxication when no carbohydrate is
ing consumed.”}

he treatment of diabetes may be hygienic, dietetic and
- medicinal, as well as symptomatic in relation to the complications.
All recent authorities, however, agree in placing the first
hasis upon the réle of diet in the management of this
sease. A few quotations in evidence of this must suffice to
stify the special consideration which has been given to the
ary problems of the diabetic in this report.
fessor Janeway of Columbia University writes :

: tetic treatment is our mainstay. Does it actually ' influence the

gress of the disease? I prefer to turn to the reverse side of that
l:.:on first. Does neglect of proper dietetic treatment hasten the course

abetes? Emphatically it does in a large proportion of cases. The
fiet'lce of .this seems clear, although absolute proof from controlled
eriments is out of the question. If this be true, then our first ques-
1§ answered affirmatively, since the diabetic must eat, and, there-
 must have either proper or improper diabetic treatment. If his
$1Cl§n _does not prescribe the former, he will the latter. Further-
06 1t 1s a commonplace of therapeutics that a weakened function
ould not 'be overtaxed. It is, therefore, rational to shield the organs
MCerned In carbohydrate metabolism from constant demand beyond

T damaged powers.”’t

€,

* . . .
Editorial in the Jour. Med. Asso., March 22, 1913, p. 909

tJaneway, T. C.: The Dieteti i ‘
g e Dietetic Treatment of D
f the Medical Sciences, March, 1000. et G e
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Professors Benedict and Joslin of Boston write:

“It is acknowledged by all clinicians that the most satisfactory treat-
ment of Diabetes mellitus is obtained by a careful and intelligent regula-
tion of the diet. The use of drugs has invariably met with but transi-
tory success; modern clinicians are therefore relying less and less upon
such remedies and are turning their attention more definitely toward a
careful dietetic régime. Accordingly it" is of fundamental importance
that all the knowledge possible should be carefully accumulated regard-
ing the uses made by the diabetic patient of the diet, the demands of
the body for nutriment, and the best kinds of food to be ingested.”*

Professor Futcher of Johns Hopkins University writes:

“The symptoms of diabetes are directly or indirectly dependent upon
the hyperglycemia, the grade of which is pretty accurately indicated
by the amount of glucose excreted. Our object, therefore, should be to
eliminate the hyperglyceemia if possible. This will be most quickly
effected by cutting out of the dietary those constituents that are most
readily converted by the digestive processes into grape sugar—namely
the carbohydrates. When a diabetic patient comes under observation it
should be the physician’s first duty to ascertain the patient’s capacity to
warehouse carbohydrates or, in other words, to determine his toler-
ance for carbohydrates. This is done by placing the individual for at
least five days on a diet absolutely free from starches and sugar, that
is, on a proteid-fat diet.”y

Professor Falta of Vienna writes:

“Symptomatic therapy seeks_in the first instance to combat the most
prominent symptom, the excretion of sugar and its results. Theoretically
two possibilities exist: 1. To increase the efficiency of carbohydrate
metabolism. . . Unhappily such- successes have beert slight. 2. To
diminish the amount of carbohydrate metabolism, thereby giving the dis-
eased organ or organs the opportunity of recovering. This may be
brought about by diminishing the amount of food, especially of the most
effective sugar-formers. This is the theoretical foundation of the
dietetic therapy of Diabetes mellitus, which has thus far been regarded
as the sovereign means of treatment.”

Professor Strauss of Berlin writes:

“The dietetic treatment of Diabetes mellitus is by’ all means the most
potent therapeutic factor in the management of diabetics. It aims not
only to diminish the sugar that makes its appearance in the urine, but

* Benedict, F. G., and Joslin, E. P.: A Study of Metabolism in Severe
Diabetes. Carnegie Institution of Washington, Publ. 176, 1912, p. 3.

1 Futcher, T. B.: Osler’'s Modern Medicine, 1907, i, p. 790.

f Falta, W.: The Therapy of Diabetes Mellitus. The Harvey Lec-
tures for 1908-1909, Philadelphia, 1910, p. 97.
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.~ also the excess of sugar in the blood, the hyperglycemia, which is a
~ familiar cause of damage to the tissues.”*

Professor von Noorden of Vienna writes:

“The treatment of diabetes has been restricted to certain definite lines
since the days of Rollo, and this limitation is but now being extended.
Rollo was the first to discover that urinary sugar decreased or dis-
appeared from the urine when sugar and mealstuffs were excluded from
~ the dietary; he found also that the general condition of the patients then
- got Retter. In those days the chemical constitution of foodstuffs was quite
 unknown, and many decades passed before the various articles of diet
were analyzed. To-day we have a more precise knowledge of the com-
position of foods. But we cannot say that certain foodstuffs are suit-
able for diabetics simply because of their chemical composition. Such
‘hard and fast chemical figures would mislead us. Further investigations
on the influence of the individual foodstuffs revealed new and special
peculiarities and it has not been possible to explain them from our
knowledge of their chemistry, or our experience of their digestion and
assimilation. There was also the remarkable fact, that diabetics could
often assimiliate a food well when it is given singly, but badly when it
_is mixed with others. In spite of such special considerations the gen-
eral direction that the intake of carbohydrates should be restricted or
luded stands to-day in the foreground of diabetic therapy, just as it
d in the previous century. It is perhaps more emphasized than here-
;ofore.”f

- The consensus of opinion in respect to the importance
of a restriction of the carbohydrates—the starches and sugars—
in certain cases and certain aspects of diabetes is apparent
from these quotations from competent authorities, which might
ga§ily be multiplied. It is not our function to review or
criticize the therapy of diabetes or the details of the dietetic
regulation proposed or practiced; this is foremost the province
of the physician. The desirability of prescribing a starch- or
sugar-free dietary at times or of knowing accurately the actual
amounts of these carbohydrates that are being consumed in
‘famil_iar available foods calls for the cooperation of the
chemist to furnish the requisite information regarding food
- composition.

The number of articles of food mnot containing starch, or

having only small amounts of carbohydrates, from which the
N—_

iQsztgui%:g,H' : Diitbehandlung innerer Krankheiten, 3te Auflage, Berlin,

T von Noorden, C.: New Aspects of Diabetes, New York, 1912, p. 73.
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diabetic may choose when carbohydrates are ordered to be
excluded from his regimen, is not inconsiderable and permits
him to vary his dietary from time to time. (See the tabulation
on page 9.) The common foods which the diabetic should be
warned against taking except with the permission or advice
of his physician, include particularly bread of all sorts and other
bakery products; farinaceous preparations such as rice, sago,
tapioca, hominy, semolina, arrowroot, macaroni and other cereal
pastes; starchy vegetables like the potato, corn, peas, etc.; syeet
fruits; sweet beverages; and sugar or products containing it.

Inasmuch as bread is the one article of diet which enters most
familiarly and extensively into the daily regimen of people in
all walks of life, the exclusion of it from the dietary is perhaps
the most irksome of all the restrictions to which the diabetic
may be subjected in the effort to reduce his intake of carbohy-
drates. The craving for the “staff of life” is the result of a
widespread habit which makes bread one of the mainstays of
human nutrition. Accordingly substitutes for bread—baked
products which resemble it in texture and flavor—have been
introduced from time to time. The oldest of these and the ones
most extensively used are gluten bread and similar products pre-
pared from gluten flour. The latter, introduced by Bouchardat
in 1841, is made by washing away the starch from wheat flour.
The processes of removing this carbohydrate so as to leave
the protein-rich gluten residue is a laborious and expensive one.
For this reason few of the so-called gluten flours on the market
are satisfactory from the standpoint of low starch content.
Owing to the expense and unreliability of most gluten flours
now sold, many physicians have given up their use. White
bread ordinarily contains about 53 per cent. of carbohydrates
and the flour from which it is prepared about 75 per cent.
When it is noted that many of the brands of gluten flour widely
advertised and sold in American markets to-day contain 50
per cent. or more of starch (although as our analyses likewise
show, it is possible to prepare a gluten product that is prac-
tically starch-free), the seriousness of the situation from the
standpoint of the unsuspecting diabetic is apparent. In any
event a conscientious manufacturer should certainly state the
percentage of starch in his product, to say the least. But when
this is done what advantage is it to prescribe or use a flour or

GLUTEN FLOUR STANDARDS. 7

bread or baked product supposedly of unique value to a patient,
yet differing at most from the commonest, inexpensive, palatable
bread by only a few grams of starch in an entire day’s ration?

Not only is it a dangerous error at the present time to assume
that a product bearing the label “gluten flour,” or some similar
designation, is practically free from starch and thus available
for those dietaries in which a carbohydrate-free regimen is
sought, but by an unfortunate circumstance the provisions of
the Federal Food and Drugs Act have served to render the
situation worse rather than better. For instance, the govern-
ment. standard for gluten flour requires that it shall contain
“not less than five and six-tenths (5.6) per cent. of nitrogen,”
which is equivalent to 35 per cent. protein. However, in the past
the authorities at Washington have ruled that gluten flour, or in
fact any food or drug product, which may not be of standard
composition, is legally labeled if the amount of deviation from
standard is indicated on the label. Thus a gluten flour contain-
ing only 20 per cent. protein may be labeled “gluten flour, 4
standard,” one containing 17.5 per cent, “gluten flour, 4 stand-
ard,” and so on down the line until we come to ordinary wheat
flour with 10 per cent. protein, which under this ruling might
Dbe legally labeled “gluten flour, # standard.”

Our own recent analyses bear out our earlier experience and
the contention of others in respect to the dangerous status of
some of the most widely advertised flours and foods for
diabetics. Quoting a recent comment by a writer in the Journal
of the American Medical Association (March 22, 1913, p. 922) :

“Gluten flours are as a rule prescribed only for diabetics to whom the
starch content is of the utmost importance. A physician tells his patient
to use a gluten flour not because that product is rich in protein but because
it is (supposedly) poor in carbohydrates. The great majority of so-
called gluten flours and gluten foods sold in this country contain danger-
ously high percentages of carbohydrates, and the manufacturers do their
best to keep both physician and patient in ignorance of this fact. In
ﬂ"le case of gluten flours of legal standard, the protein-content is empha-
sized and made the main selling point. The subject of starch-content is
studiously avoided, and it becomes necessary to write letters to the manu-

facturers specifically asking for the carbohydrate-content of their prod-
ucts, which may then be grudgingly—and not always truthfully—given.”

Janeway writes, of so-called gluten foods as one of the “great
frauds of the age”:
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“From my experience I say without hesitation that gluten bread is the
diabetic’s worst enemy. Taught by the dealer, or worse yet, by the
physician, not only that it is safe for him to eat, but sometimes even that
it is actually a cure for the disease, he eats it in large quantities. . . .
The best gluten breads contain over thirty per cent. of starch; the
worst . . ; much more than ordinary white bread.”

In speaking of the better types he adds:

“At best, even these are a very small help in providing something to
eat more butter on, and fulfill n6 real function. It is better to allow
the carbohydrate one does give in the form of familiar and longed-for
foods, such as white bread, the starch content of which is known.”*

.

We shall have more to say later in this report about the
sorts of deception practiced. It is easy, by adding a few drops
of Lugol’s solution to them, to demonstrate that these gluten
products with few exceptions contain starch; a blue, or even
black, reaction is obtained according to the amount of starch
present. In view of the fact that the purer sorts of gluten
preparations require considerable skill in order that they shall
become palatable after baking, the prejudice of an inexpert
baker or housewife may militate against a good product; for
carbohydrate is essential in the ordinary modes of preparing
dough with yeast, and in the absence thereof less familiar methods
of “raising” the mass must necessarily be employed. This
is not generally appreciated; hence the failure to bake “pure”
gluten products into a “light” form is often erroneously
charged to some suspected unsuitability of the gluten flour, when
in reality the shortcoming is on the culinary side.

Other substitutes for bread have been prepared from diverse
products. A vegetable protein preparation made from wheat
and termed ‘‘aleuronat” flour was advocated by Ebstein. The
lack of carbohydrate makes it difficult to convert into “bread”
by the conventional methods. Flours have been prepared from
the soy bean (soya bean, soja bean, Soja hispida), almonds,
Iceland moss, casein, etc. Leavening agents like baking pow-
ders are essential for success in their use. In addition to many
nuts (not, however, the starchy chestnut), nut breads are
employed by virtue of their relative poverty in carbohydrates
and richness in protein and fat. Patients frequently tire of

* Janeway, T. C, loc. cit.
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all of these, especially as they are liable to overeat when some
novelty in the way of bread substitutes is offered to them.
Very porous and light products, introduced in Germany under
the name of “Luftbrot,” are employed, not so much as com-
plete substitutes as to act in the réle of vehicles for other food
. materials, like butter. Their form and flavor furnish a grateful
- deception to those deprived of ordinary bread.

There are certain foods which, owing to their relative free-

The following list is based on that of Futcher,* but somewhat
enlarged and modified to meet American conditions:

~ Soups:—Clear soups, such as bouillon and consommé, meat broths;
soups with marrow, eggs, cheese and vegetables (listed below).

- Fresh Meats:—All the muscular parts of the ox, calf, sheep, pig, deer,
'.“ wild and domesticated birds, in their own gravy or a mayonnaise sauce.
. Preserved Meats:—Dried or smoked meats, smoked or salted tongue,
corned beef and other canned meats (in the absence of added starch).
Other Animal Products:—Brains, bone marrow, pig’s feet, gelatin,
sweetbreads, tongue, tripe, kidneys, eggs, cheese (especially when ripened),
beef juice and true meat extract.

. Fish:—All common varieties, except scallops, oysters, mussels and
lams, cooked without bread crumbs or meal, and served with any kind
of non-farinaceous sauce, preferably melted butter.

- Oils and Fats:—Butter, lard, suet, tallow, oleomargarine, olive oil,
cottonseed oil, cod liver oil, and other edible oils.

- Fresh Vegetables:—Lettuce, cucumbers, spinach, asparagus, rhubarb,
endive, sorrel, cress, vegetable marrow, beet greens, celery, Brussels
sprouts, sea-kale and tomatoes. The following in limited amounts
- depending upon variety and maturity: caulifiower, cabbage, okra, egg-
plant, radishes, salsify, leeks, pumpkins, string beans, kohl-rabi, ruta-
bagas, squash, onions and parsnips.

- Canned Vegetables:—French beans, asparagus, Brussels sprouts, okra,
*‘tQInatoes, string beans, macedoine, artichokes and certain brands of pump-
lims, peas and squash; pickles made from the above named vegetables;
Tipe olives and sauerkraut.

" Condiments and Spices:—Vinegar, salt, pepper, cayenne, paprika, curry,
- ¢innamon, cloves, nutmeg, English mustard (if free from added starch),
araway, capers, and the piquant sauces in limited quantities.

: Non-alcoholic Beverages:—Sugar-free milk, tea, coffee, cocoa (without
milk), natural and carbonated waters, and lemonade. Saccharin may be
used as a sweetener, but no sugar.

Alcoholic Beverages:—Brandy, gin, rum, whisky (up to 3 oz per day);
'dfy wines, such as Moselle, Rhine, claret, Burgundy, hock (up to one
Pint per day). j

* Futcher, T. B.:-Osler’s Modern Medicine, 1007, p. 792.
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Where the diet is to be strict, sugar for sweetening purposes
must be omitted. Saccharin is commonly permitted as an
artificial sweetener, although glycerin has also been used to
some extent. Most of the “substitutes” for sugar on the
market are merely saccharin in substance or solution, masked
under the guise of an attractive name and sold at a fancy price.
These preparations are referred to more fully in a later section
of this report. (See page 79.) s

There is some evidence that certain forms of starch or cer-
tain carbohydrates are more readily utilized by diabetics than
are others. Accordingly one hears of the potato diet, the inulin
diet, levulose feeding, etc. Certain dietary measures such as
the “rice treatment” and “oatmeal treatment” are employed
for therapeutic effects, the reason for which is not yet ade-
quately understood. The discussion of these is beyond the
sphere of this report and their application demands the atten-
tion of a physician or student of nutrition. They aim primarily
to increase the tolerance of the patient or to affect favorably
the acidosis attendant upon many cases of diabetes.

" Alcoholic beverages are included in this report because in
the belief of most students of the subject alcohol is a useful,
if not indispensable, adjunct to the dietary of the diabetic.
Occasionally it serves to diminish the ketonuria in severe cases.
Janeway has summarized the consensus of opinions on this
subject in these words:

“Fat food which is always abundant in the dietary of diabetes is not
agreeable to many persons, and in some cases causes digestive disturb-
ances and diarrhcea. As a help in fat digestion alcohol is of distinct
value, and it is next to impossible to give the large amounts of fat
necessary in diabetes, without wine or spirits being taken at the same
meal. Whisky or brandy, Rhine or Moselle wine, claret or Burgundy,
may all be used, but sweet wines are of course prohibited. The amount
should not exceed an alcohol content of forty grams in the day. As
alcohol has a fuel value of seven Calories per gram, it is in itself not
to be despised as an additional source of energy in these cases.”*

* Janeway, T. C., loc. cit.
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WHAT 15 A “Diaseric” Foop?

Formerly an almost complete absence, or at least a very
marked reduction, of carbohydrates was considered an essential
characteristic of a true “diabetic” food. While a diminution of
the carbohydrates in the diet of the diabetic is still deemed
necessary, modern practice allows a somewhat more liberal use
of carbohydrates than in the past, and under certain conditions
some practitioners of recognized authority even permit, for a
limited period, foods of high carbohydrate content, such as
oatmeal, potatoes and rice. It is, therefore, very difficult to
prescribe the limits for the use of the word “diabetic” as
applied to foods.

On the other hand, a food sold specifically as a “diabetic”

. food is popularly believed to contain considerably less carbo-
hydrates than ordinary products of the same class, and this
belief is fostered by the manufacturers on their labels and in
their advertising literature, with hardly an exception. Our
experience in previous investigations, as well as in the present

~ one, has shown that as a rule little dependence can be placed

on the manufacturers’ claims. The physician and the patient
are utterly at a loss as to the true carbohydrate content of the
- foods offered to them. In fact so great has this uncertainty
become, that many leading practitioners have abandoned the use
of all special preparations, preferring greatly reduced allow-
ances of staple products like ordinary bread whose carbohydrate
content is known and subject only to relatively slight variations.
We believe, however, that there is a future for honest, properly
standardized “diabetic” foods. At any rate, it is clearly
mcumbent upon the manufacturers to make their brands mean
something, so that when a diabetic purchases “A’s” Gluten
Flour or “B’s” Diabetic Bread he may be reasonably sure that
he has obtained a preparation of definite composition and uni-
form carbohydrate content. Furthermore, when a manufacturer
offers a preparation as particularly suited for the use of dia-
betics, he removes that product from the category of ordinary
foods and assumes new obligations to the consumer. The con-
ditions surrounding its sale must necessarily be more exacting
than for an ordinary food sold for ordinary purposes.
With these considerations in mind, and judging from the
opinions expressed to us by various authorities on diabetes, and
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from the results of the extensive analyses included in this
report, it would seem that the following restrictions should
apply to any preparation sold specifically as a “diabetic” food:—

1. It should contain very much less carbohydrates than found
in a normal food of the same class,—certainly not over half as
much. f

2. The label should bear a, correct statement of the per-
centages of protein, fat and carbohydrates present.

3. The amounts of the different carbohydrates present should
be declared on the label, i. e., starch, sucrose, levulose, lactose, etc.

4. The processes of manufacture should be so standardized
that uniformity of composition, within reasonable limits, will
be maintained from year to year.

5. No statement should be placed on the label which would
give the impression that any food in unlimited quantity is
suitable for a diabetic patient.

6. In the advertisements of these foods emphasis should
be put on the carbohydrate content rather than on the amount
of protein present.

It may be that the above requirements are too ideal for
practical application; but until diabetic foods are prepared,
advertised and sold under conditions closely approximating the
above, this important class of food preparations, which should
be so useful to the diabetic, must remain in the limbo of patent
medicines, and be subject to the same suspicion, distrust and
uncertainty as to results.

SOURCES OF SAMPLES ANALYZED.

It has been our purpose to include in this report analyses of
all diabetic foods sold in this country. All available American
analyses have been tabulated, together with a number of foreign
analyses of English, French and German preparations. Many of
these latter doubtless may be found in our markets in the near
future. (The firms of Brusson, Charrasse, Fromm and Rade-
mann, for instance, which are well represented in our new anal-
yses herewith reported, as far as we know had no agents in this
country in 1906, the time of our first investigation.) All adver-
tisements of diabetic preparations have been investigated, and
all manufacturers of such preparations, whose names we could
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~ obtain, have been asked for their advertising literature, so that
" we might have before us the exact claims made for the various
foods. We have also personally investigated the market in New
ork, Boston, Baltimore and this state. In addition to this
we have communicated with a number of authorities on diabetes
in various parts of the country, asking them what brands they
recommended to their patients and what other brands had been
brought to their attention. In this connection we wish to
‘acknowledge the valuable suggestions received from Dr. E. P.
Joslin of Boston, Dr. A. J. Cramp of Chicago, Dr. T. C. Janeway
and Dr. R. W. Wilcox of New York, Dr. S. Solis Cohen and
Dr. James Tyson of Philadelphia and Dr. P. A. Shaffer of
St. Louis.

. By following the methods above noted we believe that we
ve covered the whole American market in a quite thorough

t any rate in this report we present the analyses of nearly
400 brands of diabetic preparations, exclusive of wines. In
several instances where the manufacturers put out an extensive
line of foods, some differing from others only in shape or some
her external characteristic, it seemed unnecessary to analyze
of these brands. Likewise in the case of the Rademann fruits

The following is a summary of the analyses of the various
asses of foods published in this report, the “new” analyses
ferring to our own analyses now published for the first time:—

Total New
Hlours antd Meals! v btk o sagion s 100 41
BErotein Preparations’, .o clasan i aigidy 10 I
Sott Breads) il st R L 40 3
Breads, Biscuits,, Cakes, etc. ' . it s divad 150 54
Baedktaat Fadds b e 14 6
Macaroni, Noaodles; letey <o bdl Ll ditinis 10 3
Nuts, Nut Butters and Pastes, etc. ....... 32 20
Chocoldte ‘and | Coron: s il iyl L Wi 16 6
Dt G AR I S e Gl el 38
Miscellameous: /o Sialitst s s Ray s g S 19 14
Saccharm/Preparations |1, uv il s s vian 17 17
Other ' Parctial:Analyses! | ik i iddhildg 87

i oy -3 C ARSI A TR LA A U AN T 542 203
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A total of 542 analyses are tabulated, 203 of which are our
own unpublished analyses and about 110 those made in this
laboratory in past years. The sources of the compiled analyses
are given below, the numbers referring to those given in the
analytical tables. The samples without reference numbers,
with date “1913,” represent our new analyses.

Sources of Compiled Analyses.

1 California Agr. Expt. Station, Rept. 1805, 161; 2 do., 1g02-3, 83;
3 do,, 1902-3, 97. 4 Connecticut Agr. Expt. Station, Rept. 1899, 138; 5
do., 1901, 199; 6 do., 1903, 140; 7 do., 1904, 188; 8 do., 1906, 156-8; 9 do.,
1906, 165; 10 do., 1907, 139; 11 do., 1008, 604; 12 do., 1908, 711; 13 do.,
1910, 550; 14 do. I01I, 135; 15 do., I9II, 161; 16 do. 1912, 108; 17
do., 1912, 197; 18 do., 1012, 206. 19 Fetterolf, Univ. of Penn. Med. Bull,,
Sept., 1909. 20 Janney, Miinch. med. Wochenschr., 1910, No. 40. 21
Konig, Chem. mensch. Nahr. u. Genussm., 1903, 1, 685; 22 do. (Vers.-Stat.
Miinster) ; 23 do. (Kornauth, Oesterr. Centralbl.) 24 do., 1, 686 (Vers.-
Stat. Miinster) ; 25 do. (Plagge and Lebbin); 26 do., 1, 687 (Vers.-Stat.
Miinster) ; 27 do., I, 1463-4; 28 do., 1, 1465; 29 do., 1, 1465 (Wintgen) ;
30 do., 1904, 2, 535; 31 do, 1904, 883. 32 Konig, Zeit. Nahr. u. Genussm.,
1808, 1, 762. 33 Kunz, Wien. klin. Wochenschr., 1809, 12, 509. 34 Mag-
nus-Levy, Berl. klin. Wochenschr., 1910, 47, 236. 35 Maine Agr. Expt.
Station, Bull. 55, 1809, 96; 36 do., Bull. 75, 1901, 99-101, 107; 37 do., Bull.
158, 1908, 227, 228; 38 do., Off. Insp., 34, 1011, 123. 39 Michigan Agr.
Expt. Station, Bull. 211, 1904, 18. 40 North Dakota Agr. Expt. Station,
Rept. 1901, 20; 41 do., Spec. Food Bull. 2, 1912, 184. 42 Sandmeyer,
Milch Ztg., 1900, 29, 831. 43 U. S. Dept. Agr., Notice of Judgment, 1507.
44 Wintgen, Zeit. Nahr. u. Genussm., 1902, 5, 289; Zellner, Pharm. ng.,
1901, 46, 501.

METHODS OF ANALYSIS.

The methods of the Association of Official Agricultural Chem-
ists have been followed. Inasmuch as in a number of instances
a specific guaranty was made by the manufacturer as to the
amount of starch present, starch as such was determined in
all the samples by the official diastase method, after removal
of soluble carbohydrates. The new analyses were made by
the assistant chemists of this laboratory, Messrs. E. M. Bailey,
C. B. Morison, C. E. Shepard and G. L. Davis, to whom our
thanks are due for their efficient codperation.

EXPLANATION OF TABLES.

For purposes of comparison the foods of more or less similar
nature have been grouped into classes. The first column gives
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e date of publication of each analysis, then follows the name
A f the manufacturer (or jobber) and branfl. The next fpur
lumns show numerous blanks, due to the failure of the various
analysts to report the net weight f’f the samples an_d thel}' cost.
The cost of diabetic foods is an 1mportan-t fac'tor in their use,
1d has possibly been insufficiently emphasized in t?le ‘past‘. The
lumn headed “No. of Pieces” may be usef.ul as indicating tk.le
lative bulk of many of the baked preparations. "I‘he next six
lumns of analytical data require no explanajclon. Unless
herwise indicated the percentages of “starch” given repres.ent
tarch as determined by the diastase method after removing
luble carbohydrates. The “starch” figures of the analyses
de in this laboratory in 1906 include sugars, dextrin and other
oluble carbohydrates. Footnotes indicating these and other
istances, where the percentage published does not represer}t
soluble starch or other insoluble carbohydrates, are given in
e various tables.
For the sake of uniformity the protein has been calculated
y means of the conventional factor, 6.25; for this reason the
rotein percentages of the wheat products, as given in the
les, are too high, and those for nitrogen-free extract are
respondingly too low. In certain instances, where a very
h percentage of wheat protein is present, this error is suf-
ent to cause the total nitrogen-free extract, obtained by
ifference, to exceed the sum of starch, sugar and dextrin as
ermined. On the other hand, in a preparation like Casoid
lour, consisting in large part of casein, the use of the proper
actor, 6.37, instead of 6.25, would increase the protein 1.64
er cent. and correspondingly decrease the nitrogen-free extract.
The use of the conventional factor in such a substance as this does
slight injustice, as it is practically free from carbohydrates.
is also recognized that the “starch” as determined in our
analyses may include a certain amount of other insoluble
q rbohydrates, such as pentosans. However, unless consider-
able bran were present, cereal flours and breads would contain
- only negligible amounts of pentosans, and it was not deemed
: €cessary to make separate pentosan determinations in the
Samples. On the other hand, the starch figures for the soy bean
d nut preparations are doubtless somewhat too high. In all
ur subsequent discussion of these analyses we have used
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“nitrogen-free extract” and “carbohydrates”
terms, keeping the above explanation in mind.

In each table is given the amount of the particular food
equivalent in carbohydrate content to 10 grams (about one-
third of an oz.) of wheat bread, an average of 53 per cent. of
carbohydrates being assumed for the latter. Naturally the
higher this equivalent value the more useful is the food in a
strict diabetic dietary; foods showing equivalents less than 10
are even less suitable for diabetics than ordinary wheat bread.

The last column gives the number of Calories supplied by
100 grams of the food, based on an average available fuel value
of 4 Calories per gram for protein and carbohydrates, and g Calo-
ries per gram for fat. This column is inserted simply as a con-
venience to physicians and dietitians who may wish to know
the fuel value supplied by any of these foods. A simple
calculation—multiplying by 4.5—will convert these values to
the pound basis.

as synonymous

With certain brands a number of analyses of*unlike date have .
been included, as it was considered important to note whether or

not the preparations showed any constancy in composition from
year to year. For instance, von Noorden* found a sample of Kon-
glutinbrot to contain 28.5 per cent. carbohydrates, while six
months later another sample of the same product from the same
bakery contained 42 per cent. Our tables show a very satis-
factory uniformity of composition in a number of instances.
Furthermore in a few cases products showed a 'marked
improvement over their earlier analyses.

THE PALATABILITY OF SPECIAL DiaBeric Foobs.

In considering the composition and comparative cost of the-

special foods recommended for diabetics in the preceding pages
the question of the palatability of the various dietary articles has
been left entirely out of consideration. It is well known,
however, that the flavor and texture of our foods play no
inconsiderable part in determining the preferences which the
individual may give to different products.
and finely flavored butter may exhibit the same nutritive value

*von Noorden, C.: Die Zuckerkrankheit und ihre Behandlung, Berlin,
1910, p. 365.

Crude animal fat’

PALATABILITY OF DIABETIC FOODS. 17

YJ from the standpoint of digestibility and energy conter{t; yet
’, the dictates of the palate in no small measure determine the
higher price which is paid for the more ac?eptat.)le product. Not
a few of the preparations enumerated in this report, repre-
. senting products that are from the standpoint of their cherr{lcal
make-up apparently well suited to the specific nutritive limitations
 of the diabetic, fail in practice to meet the expectat'ions aroused
by their appropriate composition, owing to peculiarit1e§ of flavor,
~ or in some cases utter lack of flavor, which speedily renders
them dietetically objectionable to the consumer. So long as
it is impossible to standardize products by criteria dependent
upon our senses of taste or smell, and so long as individual
tastes and preferences show the wide range of variation that is
familiar to anyone who has experience in culinary matters, it
- seems unprofitable to attempt any indication in a report of this
sort of even the probable merits of the various diabetic products
from the standpoint of palatability., The consumer himself
must determine in the individual cases to what extent a

es the opportunity for the intelligent manufacturer to intro-
duce improvements. There is room for wide progress in this
field. Most of the gluten products, for example, either are
bland to the taste or manifest some slight peculiarity of odor
or taste too small to detect by chemical means, yet sufficient
to render them objectionable to discriminating palates. In
. view of these facts discrepancies in the relative cost of com-
. parable preparations must not be judged solely from the
andpoint primarily emphasized in later pages; for in diabetic
products, as in the food materials of every-day life, it is often
flavor quite as much as composition which determines the cost

FLOURS AND MEALS.

In this group are included gluten flours, and other flour-like
Preparations either essentially of a protein nature, such as
! Aleuronat Roborat, Casoid Flour, etc., or certain non-cereal
y : flours like soy bean and almond products. The analyses of 109
: - samples of 68 brands of these flours are given in Table I.



~ 3 .

18 CONNECTICUT EXPERIMENT STATION RE:QRT, I913. : 5 ) i FLOURS AND MEALS. 19
LS
TABLE I.—ANALYSES ABETIC FooODs.
4 4 s : ‘o 8 5% | £
i . . B 2 £ e IS
< So Manufacturer, dnd Brand. it 2 § Eg, :L;’), & BEBA g %0
s 2 By |k 5 L B & £ . |l£585 |58
£3 T TR e 0 S Pt g |l¥ess |35
gz ' e = |2 |22 ) E | BF | @ g |lg8ss 88
N
. Flours and Meals. B lices. | ots. % % % % % % gms.
1910 “  |Acme Mills Co., Portland, "Ore., Acme Diabetic Flour.......ccvvuiuinn.... L : 9.4 | 1.1 | 9.4|0.8| 77.4 1.9 71.4 7 | 364
e S A mthior &(Co., Balle WebtenaPustoig. oo oo o B il s e i £ e N T 0 L 2 4.8 1.4 (] 110 | 368
1906 8 Herman Barker, Somerville, Mass Barker s Gluten Food “A” ............. st R | B [T N T 8 O R M 347 0.6 *4.5 143 | 362
1910 t i L b & ot e RS 1"3@3 125 | 156 7.4 | 0.4 | 86.9 | 0.2 4.6 0.5 || Trace 115 300
1906 8 i £ i3 i is WA & Vit R : I et | o V18T YA RGE 7 R 5 o d 15 0.6 60 113 | 362
1913 3¢ ¢ b il e i e EETDANEGRY At XT . 119 6.3 | 0.4 | 85.1 | 0.4 7.2 0.6 a7 74 375
1906 8 5 " s £ i R AR 9.7 | 0.2 | 82.5 | 0.0 6.8 0.8 "B 78 | 364
1913 i i i o o ¢ e Bl 118 5.7 | oi4 | 84.3:1 0.6 8.6 0.6 3.4 62 | 377
1907 ! |Bischof & Co., London, Gluten Flour .......... SELOSIIN ) v g b 10.1 | 1.3 | 79.8 | 0.2 5.0 3.6 106 | 372
~t—
1906 &  [Callard, Stewart & Watt, London, Casoid Flour .........c........ ) TR 75 || 10.0 | 2.5 | 85.6 g 0.5 0.0 3171353
~t
19og i i @ e = SN LIS S Rabaa i) L Ll ? 75 1l 10.3 | 2.5 | 82.5 3.1 1.6 1714 357
1912 ® [Cereo Co., Tappan, N. Y., Soy Bean Gruel Flour............... e el o 65 4.9 | 4.4 | 45.7 | I.9 22.6, 1| 20.5 0.6 23 458
1913 it $5 " & < £ i ot (o 1810 e ) BB L S 49 dizilaiael 43 000 202l 2459 214 ' [ Erace 21 | 465
1906 8 Farwell & Rhines, Watertown, N. Y., Cresco Flour ..........eoviiiinnne.... 12741045 32,1 | 0.0 74.8 0.9 v 352
1913 £ 4 o it b ey pea SRR N L ST I Qitlcrz g liod] 18,1 o4 [ 67.4 1.0 57.2 8 | 351
1913 i ik A i W i I A T3 R SN B 5 2 d ?
1904 £¢ & o g Gluten Flour ........................ ARt R SEMER A, 350 100 (RREH much ?
1006 & 2 £ £ A AR i s iy B i B L L 12.7 | 0.4 | I1.4 | 0.3 74.3 0.9 *75.5 7 351
1906 ¢ e e e 54 s N i JUNI3.3 05410, 8 | oLt 743 1.0 ¥93.0 o 349
~t— .
19og b 14 i iy i ol R R e £ B L e SR VRl 1007 00,5 120 76.3 (o | 7+| 338
1913 0 e S ) i AR SRS B TS e 22 8.3 0.6 bidgirilio 8 [ 4616 1.2 38.1 Ir | 370
1913 o L i a4 ks e SEALEs A RaS ABA A G TGN 13 8.6 [0.5]46.3 0.6 | 42.9 Ti% 32.8 12 367
1904 " Farwell & Rhines, Watertown, N. Y., Special Diabetic Food............. Hls e P 6 7, (NG e e S much ? it
FGROUAR U T (TN SR e g BRI Rl SO S s ORISR e S PO Daem gl 12400 |0 1. gl 14,53 18T 44k 167, 4 3.0 || *58.3 8 | 354
1906 & o gl 5 4 o @ S e U g o SO O LG s 7 0 Ol S 0 70.0 2.8 *o2LF 8 | 362
1906 & G o XN b % L R R D .. s O 12.45) 5.3/ 12841 046 70.3 2.6 8 358
1913 g 4 £ eIV Special Dietetic Bood sl e g o | ? 45 | 10|l4(g.6b T.8 | 27.5:) 1.7 | '56.6 2.8 40.0 9 | 362
' ~—
1o1ol MiiGerickel Potsdam; Aleuronaty: Vo st ie sl e SO IeE del A i . 9.3 | 0.9 83.4 3.1 3.3 171+ 376
1913 Golden Rod Mlllmg Co., Portland, Ore., Acme Special Flour .............. ..l 10,0 (0.7 1 15.8 | 0.7 [/ 71.4 1.4 57.9 7 | 361
1013 O. B. Gilman, Boston, Mass., Gluten Flour ............. Al ARy XU 4 | II | I 8.7 1.0(47.3)0.6]| 40.4 2.0 31.4 13 | 369
19o9 ' |Karl Goldscheider, Carlsbad, Conalbin-Mehl No. I ... ...oviiinnennnnnenn. Bixs, 9.4 | 0.5 | 10.9 78.8 0.4 7+| 362
: ~tm
roroy S liGumperteRenliny Wiltram ek, 00 i G e ibieate 1 o B Lot AR 6.6 | 2.9 | 36.5 9.4 44.6 56+| 585
1908 " 31 | HazZardiSIWheat Protein; . 5 il o daesid s i bt i MIERE SRR 1 | TR i 7.0 0.6 | 41.8 | 0.3 | 49.1I 1.2 I | 374
Jy
1go6 & |Health Food Co., New York, Almond Meal ....... F NSRS JAREEEL o T (N 8.5 6.4 |50.6|2.9| 16,0 [15.6 X7i2 33 | 407
1913 $ 4 & 4 bt S SNGRREE o 3 il  e 9] 100 | o7 7:9'1 6.3 {50.3 | 2.8 17.9 | 14.8 i|Trace 30 | 406
1911 14 A i <4 C B X Cold Blast Flour, 25% Protein ......... S0l 75 | 15 874k 05} 10. 1 1/0.2 1) 7046 0.9 68.9 7 1367
1906 8 i 0 £ Glutosac Gluten Flour ........ SO e g e - TOGE XX | 3400 | 1.0 f 52.1 1.6 |l *49.3 Io | 359
‘{..tl_nined by the diastase method, without previous washing with water, and calcu-

E




il A e S LA bR ded Mk AR ki LA g B b i 74 e B e i ot R e Ut A L A L e

20, CONNECTICUT EXPERIMENT STATION REPORT,.IQI3. FLOURS AND MEALS 21

TasLe L —ANALYSES spETIC FooDS.—Continued.

= : i
2 : ; Ol g wiE |3
33 g b %?f g 22 I e
f: - Manufacturer and Brand. 4 é 3 i : :':, e ‘f ‘3‘3 Q:‘? % E
<8 o ) & B 2 P Hga e
PR E 2 x-' .Eg- 4 &J a 8 E::‘f'&' 58
g : O g AT o 28 = PESS | By

e T R T - S R & & |lgd2® |3a
Floursfand Meals. (cont.) A 4 % % % % % % gms

1 W ., New York, Glutosac Gluten Flour............... e

Ig(;% e He:a‘lth Food‘(‘;‘o 3 New“York, Glut‘?sac Glu‘ten Fl‘our ...... 2 8.0 1.1/ 353 55.0 0.6 10+| 367

1913 « @ “ e “ R e W o v e 8.7 anhe BOLON ceae ealele ceee ? Wik

oie wia w bt mlalin a8 Bra-di6in s s 8 35 19 8.2 1.4 39.9 0.7 47.5 2.9 36_9 II 370

1913 Health Food Co., New York Pronireu (Gluten Griddle Cake Flour) ..,..... {

s s i 30 16 8.8 1'4:9 |'37.3!] 0.5 47.3 p 4 iy diy | 11 349
:8?3 i i “ Protosac Gluten Flour ....... T Ig'() 0.7 ]36.6 |0.3| 50.9 0.9 || *z0.0 10 | 338
191 5 o 8¢ Prtosoy Soy Bloue .. a Bhll 2 ik o ol AN Rt G W i 394 il
Igog B i e i Pure Wishe{l Gluten Flour s o e A U B e ) s 1gia iy Al
i i i e S et bl e G el LD B )L 6.2:110:8![162:4"| 0.2:|' "'29.5 0.9 #2785 8 lian6

] (oGl e XA R (R Rl G TN AR Bl ARSI Gl R A S b ot Sl Wsoll 26 64F Vavs 1 8oud) [Tolalll e 16 7.0 48 | 380
892-6 3° |R, Hundhausen, Hamm, Aleuronat (DUI€) .......ccceveiiennnniacennanaan )

ool b SO Sl e D T e

-------- 9. 108 <7 Bl i 10. ri2 50 | 364

:ggg s ]u:eh Dlalfenc Food“Co., New“York Dialo‘etnc Flgur. e il R G ol 9.3 1.3|14.3| 1.0| 71.9 2.2 || *66.6 7 | 365

. i s i 0 el A R i b A ’é(') it u.g s el 0 SR 72.7 1.8 6 7 355

s I i ¢ FKlour...... T NI LRI L { 12 7. v e P 2.3 0.9 7 | 370

1913 Patent Barley................. g s 25 | 24l s.0|1.1|11.4|07]| 80.2 1.6 67.8 7 | 381

I b i 0 i " Bl SRR Rl

1013 il 2 “ D st e B i e e B B A i 4 8

1913 i & o s Protein Flour......... Ha SR O o RS Bl B A i b ohods

1913 W ot i i Soja Bean Flour...... iy L 5 L ORI o B o 405 A

1906 8 hicl ¢ 4 £ Wheat and Barley Flour i ] ot G A M B R Sl il A pe

2006, ¢ i il i ) B N e e it L SR (o e L M R TR Sl £.0/ 1 *606.2 7 | 358

-------------- & e ¢ i oIS L6 S T 8 74.4 .8 7 359
8 \ N
;g(;i) iy Johnﬁon Educator‘Food Co., Boston,“Mass.. Eduf:‘ator Stanlclard Glufen Fl‘o‘ur , et W xxis Lo 2604 | 0.4 | 5942 1.7 || %56.8 o | 358
Nt ! i i Wl i il s 38| 13 gg 0.8 | 40.1 | 0.2 | 50.2 1.4 40.9 £l sha
i b e : S0 o ol AU A 7
1904 The Kellogg Food Co., Battle Creek, Mich., 20 Gluten Meal ........ bR W 10.5 | 1.0 | 15.8 0.4 | 71.7 0.6 57.4 7 | 355
19 ‘e ‘ 6 ‘ ‘¢ ‘o i
Eaa o o A 4 ! e i e kit ] RS 8.9l 1.7 | 27,0 68.2 0.8 84| 364
1912 i PRI NI it IR P B QN s et st St TR I G BT B s BT i 3 sl S R 25 26 8 |
] 9. Fod (72755 1 O X 60.7 0.5 49.6 8 | 357

il t ‘

;ggé .’ he Kellogg Food Co., Battle Creek Mich., 4o% Gluten Flour ........... oo £ Jilere sl l0. 5/ 1140 | oLalili 413 1.2 || %46.9 11 | 361

.. . 8.5 | 1.4 | 38.4 | 0.1 50.4 1.2 *50.0 11 | 366

100 19 ‘o ““ ‘ “ 6 ‘e G e i

1312 16 “ “ « « « s AR s 7.9 | 1.2 | 39.0 50.1 1.8 TL-110308

1913 “ “ i L N o 7 50 71l 9.7 |1.4]|47.0]|0.2| 40.8 | 0.9 | 31.9 |l I3 | 359

""""" 50 55 8.0 |22 143,71 0!2 46.0 0.9 40.5 11 367

19 “ 6 6 ““ “ I s ~t—
1909 Self-Raising L S8 1Ix.51 384% 50.2 110 bl 11+| 365

19 L i ‘6 ~—
ig(;g ? i i i 83% Glufen 6 7.2 | 0.6 | 78.8 12.5 0.9 42+| 373
...... 0 64 9.1'| 0.6 | 81.3 | 0.2 7.9 0.9 6.2 67 365

1913 Eugene Loeb New York, Gluten Cracker Meal................. e AN | 51

L b il .0 | '27.8'1 0.3 53.5 itk 40.2 ic 394
1913 Imported Gluten Flour.......ccveeiiiiian. vo- | 40|l 9.2|1.4]76.3|0.4| 11.8 0.9 A 45 | 361
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TABLE I.—ANALvVSEg Foops.—Continued.

@ % -

4 S = m"‘a E ‘§§ 5’ '§

g 1 C2n % PP TR B
< Ep Manufacturer afd Brand. & i Egﬂ o) £ @ g g5 ?3 s
s A 5 ) ! o & i S 5 se4g [ w8
28 el sl g elih g Be g I - o

Flours and Meals. (cont.) cts. % % % % % % £ras

1913 Eugene Loeb, New York, Pure Gluten Flour...... e KRS i T 21 || 10.1 | 0.6 | 40.3 | 0.3 | 46.3 A 39.6 TRIa08
1913 i Whole Wheat [Flonr 4, o) a2l bl LT II || TI.I | 1.1 | 14.60.5| 70.5 | 2.2 || 54.6 8 | 360
1913 E. Loeb & Co., New York, Gluten Flour..... s R TI CTREC 50 9.8 | 0.5 | 43.9 | 0.3 44.4 3 39.8 12 363
1913 Thos. Martindale & Gal; Phlladelphla Special Gluten Flour ............... . 15 8.2 | 0.6 40.3 0.3 | 49.1 L5 dike4 il
1913 Mayflower Mills, Fort Wayne, Ind., Bond’s Diabetic Flour ................. 9 9:4 | 0.6 | 40.2 1102/ 48,3 i 40 o L
Igog : Theo. Metcalf Co., Boston, Mass., So;a Bean Meal,!!'5.5% Starch l.vlulis ., . o 7.8 114.4 1139.9.13.9° 1) 24.9 | 19X b 2>I Vi
190 4 “ 7.6% SR e e OB s 36.8 el ?
1913 e 14 ‘“ “ “« 8.0 “ 50 6.5 4.1 | 41.0| 3.4 25.0 20.0 21 444
1906 8 « “ Vegetable Gluten, 20 g A pe S Fogife ol guliienian i a.aiilid 28,1 1.6 || %¥26.8 19 | 372
1913 « “ I B W e PR 50 || 7.6|o0.5|80.4]0.2 9.8 1.5 5.9 54 | 374
1901-2 # |H. Niemdller, Giitersloh, Roborat..........oouovennenn. LG ST . 9.5 | 1.4 | 82.3 | 0.2 2.9 3.7 diiais 1831 | 374
1913 P1eser-L1v1ngston Co Chlcago Gluten IV | e N R TR Tt S S n 8.510.643.3 | 0.1 | 46.2 L:3 38.4 A L
1915 S o e 14| 8.7 0.6 41.8 02| 473 | T4 || 365 | 1x | 369
1904 " |Pure Gluten Food Co., New York Gum Gluten Flour ................... S | R e S R g St ?
1911 1 it il R S R R RS R GO e I5 8.1 | 1.0 38.3 o0.2]| 50.8 1.6 424 Rl e 7
1902-3 ? |Pure Gluten Food Co., New York, Gum Gluten Ground .................. - || 11.9 | 0.9 | 26.8 59.0 s e 9+| 356
1904 % i & i ¥ i 5 (PR e B A 10.0 | 0.8 | 44.1 | 0.4 | 42.8 13 30.9 T Lasy
1906 °® i A N i 3 ' SRS R R 6.9 [ 1.0 | 50.1 | 0.5 | 39.6 1.9 |l *38.6 13 | 376
19or °* 4 ah \ i 4 7 Self-Ralsmg .............. 9.8 | 3.8 | 31.5 0.3 53.2 el S
1906 ° i @ 1 3 i ot SN 10.8 | 4.5 (37.9 | 0.5 | 45.3 | 1.0 || ¥42.9 12| 342
1906 *  |Pure Gluten Food Co., New York, Hoyt's Gum Gluten ..., SRt 1.2 | 1.0 31.8 0.3 | 54.1 | 1.6 | ¥52.0 10 [ss8
1901 :2 5 v i Plain Gluten Bloxys Ve i 00 ol - 9.9 | 0.6 | 53.6 | 0.2 | 34.5 I.2 ceee 15 | 363

I9II 8 i i i Pure Gluten Flour ........ PR el BT91) el ad z !

TRl i fi ) G i % LU AL o o e Fe 393 b ’
1913 |Rademann’s Nihrmittelfabrik, Frankfurt, Diabetiker Mehl.................. 37|l 9.6 |0.8}37.9|0.2| 50.7 0.8 46.8 11 | 362
1895 !  iRalston Health Food Co., Gluten Flour....... Snar) WA ) sy <o. ]l 12.8 | 0.6 | 15.0 [ 0.6 | 69.0 2.0 8 | 354
—~
1902-3 *? i it i i g G S I T e SR T S <o f ... |l 11.9 | 0.9 | 15.8 70.9 -5 7+| 351
1913 Sprague, Warner & Co., Chicago, Richelieu Gluten o A DR ; 69 | 23 8.7 | 0.5} 49.7 0.2 | 39.7 1.2 31.6 13 | 368
1913 G. Van Abbott & Sons London, Almond Flour...... SR R AL 2 S AU 48 -45 4.0 [ 3.0[24.6 | 1.9 7.9 '|'58.6 0.0 67 | 657
1913 4 Gluten Flour............... U EGRIER 144 | 72 || 10.2 | 0.8 | 75.1 | 0.4 | 12.0 0.9 12.4 42 | 359
1913 ! i th b Gluten Sentalah b AU BN IaRER . 60 | ... || 10.1 | 2.8 51.4)|0.4] 32.4 2.0 28.2 16 | 361
1911 *®  |Wilson Bros., Rochester, N. Y., Gluten Flour, 4 Standard .................. e S SR et B M Tl SRR Rl e !
1911 38 ‘e «“ ‘ <« u O A SRR AT S IR s, ol 9.7 19.5 Al MR ! ARG PR ? i
1913 :: “ “« “ “ LI Tl SR o015 o 10 {} x1.0 |'1.2 | 20.8 |'0.3 | 164.6 2.1 54.6 8 | 361
1913 b W & ‘“  Self-Raising, # Standard || ... a5 | 9 ) 12.2 14.6 | 17.4/) 0.3 | 63.5 i 51.8 il 2
Protein Preparations. \
tgr2l M| |The BaueriChemical Col;\ Berlin, Sanatagen il L 11 diimieanias 190 | 431 || 10.0 | 5.6 | 80.1 4.2 0.1 i 126+ 338
! _ —~—

1900-1 *" |Eiweiss-Extrakt Co., Altona, Germany, Soson ....... AR O R e e 6.4 | 1.0 | 1.2 65 0.3 482+| 372
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TaBLE I.—ANALvsgg

é gﬁ Manufacturer and Brand.

H

g2 ‘

Protein i’reparations. (cont.)
ggoal M K reoke & CouliSalzuflen, Bderaind (0 it Gl s i bag sl s oo o o
1913 Menley & james Newi¥orkliGhidine e aousionis oo paulad St it o gl s (o T
iggg_ } % 1Plasmon Co., London, Plasmon, (average g analyses)........ el S j
Tgoty % < s U SR D AN e L DN ol o
1go8 ! o i A Erpul QA R U S AR S WCOURIEE
1909 19 “ LA £ sinie e os s 'ss oie eisieiniese s e el
;ggg—}” Troponwerke, Miilheim, Tropon, (average of many analyses).... BN A
igox) | %8 iy ' oY ol P U WS A A e T R R R R
Soft Breads.

1913 Ferguson Bakery, Boston, MassisiGlutenpBread! o dne o S islilal sl o ue s
1892 % |Frank & Co., Bockenhe:m, Protein-Rogaenbrot sios i o Sid Bl o0, .
1892 * e BroteinsWelzenbrot st aliis dill s oo o
w8 Frxtz, VienhasAleuronathrot: i s L Rande i Beleit D Stie i o L e
E9ro 3¢ o Kileherbrot, Schwarz dole ol (Lol Ll O S o i po Pl e MR
1910 % i & T itatibrot /o0 B DRSIRE A e s o R ORI 8
1g10)29 Fromm & Co DresdeniiConglutinbimetel e il s SO gl oo o
1910 % i B T oot i o S BRIRELINE o S A R R A
1910 » |Gericke, Potsdam, Doppel-Porterbrot .............. ¢ R e B
Bono| i Bt i IR DR A S R
paro; 4 K g Drelfach-Porterbrot ....................................
1910, 114 & e Einfach-Porterbrot.......... X S A L ) iR e
1RO/ | S i Sifagbrotta il Bt Snl. LIRS0 Slre it SN R S B R L
1910 # |Karl Goldscheider, Carlsbad, S'inamylbrot .................................
1910 3 |Gumpert, Berlin, Diabetiker-Doppel-Schwarzbrot.............oocoetiiniinens
1910 b i N 4 e R NS R L e
fgro 3¢ it i 1 SIS ot ahndiia i L e
1gE0] i 4 410 Binfach-Schwarzbrotul 100 o VL couiel 3 S R
1910 3 ol b it SN eIsShrafly s L, | s AR
1910 *# i A Diltrabrof. Aan i reabugiiialiice PSRRI e 0L ) L SR
18g20 4 B Gilnthes, Eranlkinre, Kleberbrotlonolid walit o dh saddids L RS R
1906 8 Health Food €., /New York, Glutosac Bread . il . /& usedsiasiiih's sl so

Losbhin Gl A il da £ idua v el 1A aa il i belius Lkl A1 1Al

T m in;d by the diastase method, without previous washing with water, and calcu-
Starc
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gric Foops.—Continued.
@ & 24 |4
Ui o ok °
g 0 S8 5] SEam |04
% & ] : 52 Eg = 8 5522 | S5
3 S £ 2 g2 g Z8 & 3 g8E | S8
cts. | cts. % % % % % % % gms.

9.1 | 1.0 | 83.8 0.3 T3 4.5 408 381
150 | 240 5.711 049!l 904|102 1.0 0.8 o 530 | 377
—~—

Gle I1.9 | 7.5 | 70.2 9.7 0.7 55+ 326
~t—
iy gussligod 5o 8.9 0.2 60+| 337
—~t
35 | 124 || 12.4 | 7.7 | 70.3 9.2 0.4 58-+| 322
~t—

R 009 ka6 ] 78T 0.0 2.7 339
~t—

9.3 |.1.2 [ 866 2.7 0.2 : " 196+ 359
~—
{y 9.2 | 0.8 | 88.5 ) 4% 0.3 442+ | 362
W20 | 19 |l 37.2/|:1.7:| 24.2| 0:2'| 133.6 Leh 282 16 | 2359
Rl 32,00 1248 i[i23:7 243 5310 63 16 | 283
REERGL Ll i3T.g | 2.7 | 234 ] 2.2 33.5 6.3 16 | 284
iy t gaiellipi g 1ixs .60 lon2 4616 0.8 11 | 256
A 21.5 48.6 11
ARG DA T B 15.4 34
SARRG LAY A8 [h 10E 47.3 & N 1I
3 LA RIS LS. 14.3 37
PR 138060 | A 0l [l 35.1 15
o~ —
Lo e | R S B 0 o - ] 2617 1.5 14+ 248
L TR | R T I Y T A A . T B B 6.5 19.8 20/ ioRe
~A— {
30.5 | 1.6 | 17.8 48.2 1.8 11+| 280
g 30:061|12L2. 11374311 0.6 15.0 5.3 1243 35 257
sl gL gl 280 4 4 20.2 4.6 ) dy it 26 | 235
S A 280600 3060 |1 1B RE 05 42.0 11.8 39.4 13 348
R | R S U e A (e 6 42.0 12.7 13+| 346
R 29070 0250102808 [ oAl 39,4 | I5.4 36.8 b S 7
NI~
30.1 | I.4 | 15.6 49.5 3.4 11+4| 29I
Iegiod
29.4 | 1.5 | 16.2 46.4 6.5 114+| 309
279030 28.2 il 0.8 7.8 32.2 6.8 68 434
T | e S R N 8 A A R 0.5 12 | 255
<ot S G W S Ty OO T O B R 2.7 Il'*29.9 15 | 278
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TaBLE I.—ANALvSEg tic Foons.—Continued.

== . S u
L= B uﬁ £ §
. . ® o o 8™ =)
] ¥ § = = = Boeo |2
g5 8 g z9 g8 5 2205 (TR
< % Manufacturey and Brand. e 5 : :E EV S I 2585 |88
B o O b Bl dees 8s
58 L A R - - -2 £ A ol
Q¢ S
+ % ms
Soft Breads. (‘cont.) cts. | cts % # * % %_0 1f6 iy o ki Heea
8 27.3 | 1.4 | 32.5 | 0.2 37
1906 Health Food Co., New Yotk Protosac Bread ..........ooieveeiannnnn. ... . : 611.6|17.3|0.6]| 20.6 0.3 e 13 | 234
1892—6 ! IR. Hundhausen, Hamm Aleuronatbrot Lo glintent sl e 8 SN S i 39'2 Tip 9'4 0.6 | 48.6 0.4 || *%43.8 IT | 236
1906 Jlreh Dlabenc Food Co New York Wholc Wheat BrogdistuLing oo il i iy i 238 2:5 12:4 0.61 62.0 0.7 44.9 9 | 304
1913 Svvenot fresh) L 11T 5 14 31'4 1.6 | 10.4'| 0.3 | 53.7 2.6 44.2 10 | 280
1913 Eugene Loeb, New York, P & L. Genuine Gluten /Bread Uiyt oW ; g
- 4 1 .6 b 5 283
1910 2: Rademann’s Nihrmittelfabrik, Frankfurt, Diabetiker-Grahambrot.......... . 3 b 332 i ggg 5 45 ) A
1910 o5 Schwarzbrot (dey)... 58 ] G : iy .8 10 | 28
1910 3 « « “ e Rl ST ARG 29.1'| 1.9 14.5 1.4 | 50.5 2.5 45 3
- ¢ ‘ “ “ « 4T o 14. 47.6 Ii9 11+4| 267
i :: :. :‘ ” ‘e R e VL AT 33 9 4‘;2 s 28.1 19
;910 i . Weissbrot (dry) ........ 3 33.8 | 1.9 | 23.3 | 0.4 | 40.1 0.5 37.0 13 | 238
910 “« “ ke ‘j’ G e a TR - i VI MBI G - ! s 58.9 s i) 9 ces
! :g;g ;g i by it ;éDd-K Béott(dry) ................. ; SR e 33% g s g8 b A o
i i 2 RGBS SYRTE ) SN ANIGE (L L i 6 2. 17. 2 230
1gi0 % £5 o & Extonbra it L hei ) L g o e il Rt 3 3 5 .
) 0.1 0.6 13 239
1894 **  |Schelte, Miinster, Aleuronatbrot ........ MR R OGN R PO ggg e ;? (3) a9 17‘3 0.3 : AR e
Ig10 %0 Se1d1 Miinchen, Alehnistastiaiyi i g s SRS NN T T i 24'2 U 54.4 0.7 10 | 208
1gi0 /%0 L K ebepbrotiz s gutianaet g eSO a0 O | 19'5 ? T
TBgg /1% P roponwerke. iMilheim) Tropeon-Brot] Ll i R e 0 q fay :
Hard Breads and Bakery Products. {
X ’ 14. o. Tt abd
ooy 10 BlSChOf & Co London, DiabeticiGluten Bread ! oo i Ui vivn bligoncabisteul. 1 o i L ;'; :g Zg (I) g_? Sgg I_g Kb 39 359
1907 :: il Essentiel Bread for Super Alimentation ............ i 150 7'8 i 32'1 0.2 | 27.0 8 49.8 9 | 373
I9I 11 F 1 t ............ g s R L o8 g i i : 1
1312 it Brusson ]eune, Vi emur, rance G uten Bread. .......................... 10| 133 || 12.7 | 0.8 | 37.3 | 0.3 47.1 1.9 40.1 I1 354
s 6.8 8.0 g 14+ 512
1909 ' |Callard, Stewart & Watt, London, Almond Biscuit, Plain ................... ghell 1307,/ 8.2 |-28.9) /8 % 1
P d 5 i, 26| 630
1909 1? st 58 i G Almond:Shortbreads: oy gialiniueaie, oo e e L A 5% 3
\ ) 80 66+
1906 8 £ of Tt 1 Casoid Biscuits No. 3/ Sriliaanadog | oo 7.8 1 3.9 | 63.0 8.0 223 444
o A & « i« i i 7.2 | 2.5 | 64.8 8.7 16.8 61+ 445
ig?g i « « « « « « M A o 150 | 300 || 4.8 | 3.4 | 66.8 | 0.4 l 5.8 | 18.8 4.0 %1 460
.................... o Al : iy
1908 1?2 £ 1§ 1 4 i G VN ophaUREERG R e RS SR 6 S
‘ ) + 48
1909 19 ‘o i ‘o e e ““ Ol RITER.  Ae AT S -'ISO cea 7-5 3-6 57'8 5‘6 25 5 95 4 3
3 3 Erace 2
1908 '  |Callard, Stewart & Watt, London, Casoid Biscuits No. 3...................- 54.7
“ “ “ “ “ ¢ “ I50 e 3 .0 y 7-8 25.0 g 68+ 473
1909 19 T U ol T 79 5 333 S bt $343 ?
1908 i 4 & by e Rolls .t BaCiiatitiegt, | L |
‘ | . ; ETid X 252+ 420
1909 1 “ « 0 “ « “ el ) QRS RO 7.0] 1.8 | 78.0 2%
4id s 2 A AN 25108
19og fie o8 i hi i S Ennch Biscuititl e tae it oo o e 4.2 | 3.8 | 25.5 21.6 44.9 5 93
! R

¢d by the diastase method, without previous washing with water, and calcu-
larc

'f-“t ac:d hydrolysis, calculated as starch.

i
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Hard Breads and Bakery Products. (cont.)
1909 ! |Callard, Stewart & Watt, London, Casoid Rusks ......... SRR . e
1909 ' [Callard, Stewart & Watt, London, Cocoanut Biscuit+Saccharin ........... ..
Iagpg i 19 ¢4 4 44 58 Ginger Biscuit+Saccharin................
1909 12 i 6 e 55 R alariiBatong ot siniChi B uihon o 0 S
1913 i 4 Vo BN R S SR IR I I TR AL SRS
1909 1? i o ¥ i S B SO LG O L o S
1909 1 i Vi i ot Brolactic Biscuip sie L Clichucs a0 TS !
1913 Charrasse Biscnits Craduettesian Glaten | L ullloe 0w Lyl aai 0 Lo S0l Cane i
1913 Biscottes Lucullus ....... IR BN AN DR A e e e
1913 Yy Gluten ExquisiBisenitsjanxiAmantesciieidbovodibiiivd b oo, oo o8
1913 i Ghiten Eleunde INeige P aind il a i v ol ic iR IRt « oo L ol
1913 3 Mignonettes an GAnteny: il Sl i el Ty i A TR .
1913 B PainideiGliten ol ianillg st Qs M SR SR PR ) E
1913 Wil Tranches Grillées pour Potage ...... raed A bl e e e
1892199 ~dFrank & Co., Backenheim| Erdnuss-Kakes: s il a el Coatiso oo oo i
1g910| 2 Frltz, Vxenna, Braunes Luftbrot i 5 L N SRR M IR O 1R
1910 | 1 G Mandelbrot.& g.00 4 anee ko Ll S LUl QORI U e
1913 Fromm & Co., Dresden, Almond-form Wafers with Chocolate ...............
1913 £ H Enttachrazeln A0 INCE ) s e Sulilbileli s LS
1913 0 e ©rackersi e Huilan UalinUudaing | SRS WU TN L | o <l
1913 £ £ TAeEbISCOIL I L o s s ) sl
1910 20 i i 1 D der et Y o RO RUR e A S W B (P N
1913 36 S Hazelnuss<Stangen . . d. oiaalabiise e I S P
1913' Fromm & Co., Dresden Lt Bread ol bl dic L iy AL OV BRERUERT
1913 i Malkronen (100 L i i s GG s Bk e valats <o ol
1913 e £ Salz-Stangeniil b SRa I I s b N AR
1913 i £ Stangenings. Lo ct Ge iR el Gl L MR B
1910 20 i £4 5§ 2 o 4 Rt RN Y S S L Y MR
1913 B s el e AU e i ) Bl (R BRI 0 TR AR
1grol 20 ilGericke; Potsdam, Doppel-Porterawieback!s .l ool s s s 5y ae e
Ig10) o i 4 14 S L2 AN B A O RGBT
1910 % £ & Mandelbrotyoi o g semeimitofi il o RO AR o< s e
1910 40 LAl ) Barteybisk nitsis il s s e 0l UL sl NS Al L v .
1910 % o) i Borterpwieback il e L Ao U o T
igio 20 by b Bifarbink witsy PR Ba I U e SR g e
1010 8 |Groetzsch, Frankfurt, Diabetiker-Salzbrezeln. ... i v ouividasadnniloiiasnnee
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peTic Foops.—Continued.
@ = 24 | g
& 3 £ Bod
3|3 g g& | & 55,3 (84
Sy %8 @ | 2 . fhgaa e
T O - T
cts. | cts. % % % % % % gms.
5.4 | 4.5 | 37.0 20.8 32.3 25+| 522
~t—
b 3 2.6 3.1|16.6 16.4 61.3 38| 684
~t—
i 3 (e Tl W s ) 88 ¢ 18.1 58.6 209+| 668
' |~ @ o
8.1/ 4.4 | 52.9 0.9 3300 589 519
150 | 213 || 4.5 | 5.2 |43.2 0.7 7.4 |39.0 0 69 | 553
~A—
g 6.3 3.7 | 56.9 s 31.4 3 312+| 517
~t—
6.3 | 4.0 | 42.9 19.3 27.5 27+| 496
135 | 316 G (o T U R T V1 B B 5.4 30.6 10 | 395
"35 81 o e IR 6 P i O M 5.7 59.2 7 eaga
150 | 360 L300 ) U R W 0 G 50.6 23.8 25.5 10 | 489
fr1sl 357 6urili2.3 1 35 gifiosd 1) 42,87 ) 1205 25.1 127l iaen
90 | 352 8.2 |2.1|40.1 |0.3| 43.6 5.7 27.3 12 386
150 | I41 8.1/ 2.3 11408 s ol2 43.5 533 27.2 12 385
60 | 336 b ik I W15 40.6 | 0.3 45.5 3.6 28.8 12 377
oy 6.4 2.7 | 1322 |34 36.5 19.1 A 15 447
4 bR A S Grilib ) 19.8 o 27
b AT i DG R 23% 23
65 | 236 2,61 1.0 |:4.8 [10:3 62.3 29.0 14.0 8 529
35 | 129 6.3, 2007 T2 g0 ko 62.7 16.5 43.1 8 | 449
25 | 125 Tedul i3l g lratzith 084 79 58.2 8 | 395
35 | 198 Zapls Bghiagl 8 ltena 60.6 11.4 37.5 9 420
| RN BRI i K- N e 37.5 14
35 | 153 il 5O D & 00 A 5 60.8 16.0 0.0 9 441
135 | 233 8.3 | 8.9 | 50.09]0.2| 30:7 1.0 23.4 177 | 335
65 | 185 6.0, | 3 0l i Tae X3 56.2 19.4 0.0 9 456
35 | 102 6131 1 3261 X300 $1 O 61.2 15.6 39.1 9 437
35 99 6.6 | 1.6 | 14.0 | 0.4 | 64.4 13.0 51.6 8 | 431
DB SR e X 8.6 62
135 | 225 8.1 5.6 71,71 3.5 9.4 h s 2.9 56 | 340
19.1 41.0 ( 13
~t—
. gl ea7iliag.2 39.7 19.5 134+| 471
. ¥ %% RO 6 e . 43.3 12
. . f a 1601 ‘ (7, s T AR | eyl 8 s
U - : 26.4 : 72.0 7 .
. /| g 20.2 5 35.3 O 15
—~t -
i 14.0 | 3.3 | 36.3 17.1 29.3 31| 477
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Hard Breads and Bakery Products. (cont.)

910 # |Groetzsch, Frankfurt, Diabetiker-Salzbrezeln.........covveiviiiniennn....,

1910 $¢ 9 Pleffevntsse A8 So SRS G I m el s L o
1910 hi i s R b e S R ST S BRI
1910 Gumpert Berlin, DiabetikBsStangen ) oL ool b S Ga Lo bl S, L
1910 0 Doppel-Diabetiker-Zwieback. .'.\l. .y s il s iivianany . i
1892’ ** |F. Giinther, Frankfurt, Aleuronat-Kakes, . ... . ot oo Bl o dddosdinn .,
1892. ‘¥ A A o AT 2 VS LR OGS A LSS S
1897 % 4 ‘« « I RIS SR SR A A
1913 Health Food Co New York Alpha:Best Diabetic Waferi..l.ui. i 000 . ..
1906 8 Dlabetlc Blscult
IQI3 ‘" ‘e ‘e
1913 £ 48 £ Gluten Nuggets
1906 8 £ s « G tonalil e LG L G R AR .
1906 § Health Food Co., N ew York Glutosac'Butter Wiafers). Ll o UBIESusliih s L o,
1906 8 o ks Raskes: i SR e S LRI S s o
1906 8 8 £ ¥ 58 WatersPlainii i coaiio e Blaib i, o
1906 8 S 48 £ 4 Zwiepack .o RO R MR I L
1906 § < o £ Noi 1'ProtoiPudls il arovin bt (e Sl i o v .
1913 ik o A9 it s Rt M L AR LSRRI T AL e b TP
39:x) 4% |Health: Food Co., New 'York, No. 2/ Proto Puffs. ... ... iaisiiv ol o..
1913 P A 48 i iy e B Ry R GRS LR v L o
1906 & 48 8 54 Protosac Ruslks Lobadl D8 e /s dis D SO L.
1913 44 o 5 ProtasopiDiabeticiWiafersintly iy it Sl Wit 1o L,
1906 ¢ 49 L{; A SalwnaSticks GhuUAnT e IR SR R L
Ig¥z 44 i HeintzFood Col, Chicage,’ GluteniBisenitsiif . Ly us Sl SRl v,
1913 o £ by o e B ot RN AR OO T L R
1913 4 3 ¥ Glutin Bisenitsl LU S S ar R AL
1892-6 °! |R. Hundhausen, Hamm, Aleuronatzmeback hightphatenti i o, SLGR Eaey
1892-6 3! Towrglutent. L ulitd L avisin
1894 2 £8 €8 AlepronattBisknits il Ve (i Sl s WU
1891 % i o st LG e SN U G S SRR
1912 Ml Huntley: & Palmer, London;Akoll Biseudtey it il o vo s i i uiititin, o
1913 ~ ‘ b TRk S ek MR, S o PR
1906 & [|Jireh Diabetic Food Co., New York, Diabetic Biscuits.......c.iusviiiaieteie.
1906 8 o 4 £ e B! SN PO e 1
1906 8 ik s {i 5t 8 Rsks ot R
1913 o it L g BrigteticBisenits . .. .. 2 vsEismepii ] .
1913 8 4 ¢ # it Rarsks . Lol RO 0
1906 8 i 4 i <4 WiheattINaxts ) .4 1. v walleis Rl SASRAIL
1906 8 ‘“ i ‘" “ ‘e e

Iﬁ'\“

‘.ryr
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ops.—Continued.
2 '5 m‘ﬁg 3
X: %o e .Eo:f g
n = b=l 5.8 §
eb < | 2 |l 2822 Eg
o ¥g 8 £ || ®e58|3:
o o £g et b s 2'S, O
2|28 | £ | g8 | & A el
% % % % % % gms.
1.6 | 34.5 | 0.3 22.9 35.4 23 548
i 57+ 408
2.8 | 38.7 9.3 24.0
2.6 | 39.2 |0.7]| 10.3 |32.0 51 | 486
—~t—
2.9 | 3I.1 11.0 49.5 48+| 614
2.5 | 32.5 | 0.8 2760, 1328 2711 19 529
0.8 | 14.9 | 0.4 | 69.5 9.3 8 | 421
1.6 | 17.8 | 0.9 | 67.3 749 8 412
it ~—
1.5 | 15.3 70.0 8.7 84| 420
1 3.6 | 66.1 | 0.5 1.3 13.6 || Trace 47 | 432
3.1 | 28.1 | 0.3 | 54.8 9.0 || *s1.1 10 | 413
2.5 | 25.0 | 0.2 54.2 9.2 46.5 10 | 400
2.8 | 30.2| 6.2 | 48.3 12.8 38.6 11 429
2.5 | 22.1|{0:3]| 58.5 |11.8 *54.9 9 | 429
8127.6|1.6| 49.4 ‘| 12.9 | *41.2 II | 424
3.7 32.5 0.9 | 51.6 2.8 :42.5 10 | 387
3.5(29.4 | 1.5 49.9 9.6 *41.6 11 434
28 32.5 | 1.2 49.3 6.9 40.9 II 389
Biallne.g |0 X X3 n 1.0 *9.9 40 | 365
2.7.176.3 | 0.2 10.7 2.9 4.3 50 374
1.8 | 52.4 | 0.2 35.9 1.5 27.2 15 367
2.5156.6 | 0.2 30.7 iy 19.0 17 368
2.0 | 40.9 | 0.5 | 48.7 2.0 | *43.9 b i AE T )
) shavl 43.%8 | ‘1.9 21.2 24.9 4.7 25 481
L 6.6 | 7.5.| 39.2| 1.9| 24.0 | 20.8 *18.7 22 | 440
LPVENIE BB ¢ ¥ 4 G i ?
6.4 |3.5|12.8|1.3| 57.7 | 18.3 21.4 9 | 447
a0l 14.5 |1T.0) 1 67.0 7.2 45.5 8 391
| 8.5 | 2.6 | 66.2 17.7 5.0 30+| 381
6.5 | 1,6 | 22.9 | 0.8 | 59.6 8.6 9 | 407
OORlNa 7012408 1 0.5 | 52.2 | 11.2 10 | 409
3.4 | 1.1 | 20.1 | 1.2 | 64.8 9.4 8 | 424
' 9.3 | 3.9 | 53.2 | 0.4 6.3 | 26.9 || Trace 84 | 480
7.2 3.4 |54.5|0.7| 6.8 |27.4 | Trace 78 | 492
Q62 2.0/ [ 14.8/| 0.9 | 72.3'| ‘3.7 | ¥65.4 7 | 382
8 gl 2.3 | 13.1 [ 1.2 | 70.6 3.9 7 | 370
B3l 3.1 14.6 0.9 | 67.7 Biron il L 8 | 374
RN Egl 2.0 | 13.2 | 1.2 | 70.8 7.4 49.6 7 | 403
5411.9|14.9 | 1.1| 68.0 8.7 47.0 8 | 410
2.3 | 19.0 | I.0 | 54.5 15.6 *50.1 10 | 434
'3.2 | 21.0 | 1.2 | 46.3 22.3 1I 470
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TABLE [.—ANALVSES srTic Foops.—Continued.
; 2 = TR
s | ¥ 5} I o
2 ; s i & % & g £8% |
iF 2| G e e 2:%4 |3,
Z 5 b g 2 e £3 b 2888 | Eo
< & Manufactuger and Brand. 1 i -4 = 28 ot -1 aggs | 2
s & 5 5 : L S S = z85. |58
N o R S O i U O (e 5 || EsE |3;
: -z
Hard Breads and Bakery Products. (cont.) ‘ cts. | cts % % % % % % % gms
1906 ¢ ]ohnson Educator Food Co., Boston, AdmondeBIsERigs i S SR 5.3 | 2.I [ 29.0 | 0.5 | 54.3 8.8 |/ *s0.0 10 | 412
1906 8 DiabeticvBiscuits o lplie s b s : ‘,;; 5.9 | I.9 | 25.3 | 0.4 59.0 7.5 *54.9 9 405
1906 ¢ i i il ¢ Educator Crackers, Greseni Gluten ... ... || 6.2 2.9[23.0[0.2] 63.1 | 4.6 ]|¥57.9 8 | 386
1913 Nk tf i s 53 Gluten Bread Sticks i 08 i 8 | 30| 65 8.4 |2.4|35.9|0.3]| 45.8 7.2 37.5 12 | 392
TAEE 16 e ry i s 1 GHuten Gookiestiz il o Ul ol Ceeni 0 | 25| 44 4.8|2.7|26.4|0.3]| 49.8 | 16.0 37.8 ELL0 11449
1906 # 5 o b i ““  Rusk, Greseni Gluten ......... T e 8'%2"5.0 | 22.1 | 0.3 | 68,1 a3y llk¥0g.3 8 | 364
1906 ® £ oy 4 " i AN L S TR BRSO R R S 6.9 | 0.9 | 30.3 | 0.3 | 6I.2 0.4 || ¥57.0 s [ea e
1906 £ i s iFRGIntine) Greseny Gluten Uiliciil oL 1S = 6.4 | 2.6 | 21.9 | 0.6 67.7 | 0.8 | *63.1 8 | 366
A ~t—
1899 % ot 1 ! S et 4 e IaIME R ... 10.2 | 1.1 | 13.8 74.0 0.9 i 741 359
Tgid 1% i The Kellogg Food Co Baitle Creek Mich., Avena-Gluten Biscuit..... I 25 33 7.9 | 2.1 21.4|0.4 55.5 12.7 41.1 10 422
1906 8 it Potato Gluten Biscuit.......... e SR 8.2/ 0.8 | 80.0 | 0.0 10.6 0.4 *9.8 50 366
g ~—
Topg |10 T 4 i Cfy o it EETDRE S 4 N R 7.6 | 0.9 | 75.6 : do i 216 40+| 379
1913 gy {* gt 3 £ i3 (5 S O 7 " 30| 66 8.8 0.8]41.5| 0.4 48.0 0.5 39.5 11 363
1906 8 £ (i < 18 Pure Gluten Biscuit. ......... i L 7.5 1.0.1180.3 | 0.2 | 10.2 0.8 *9.1 52 | 369,
Yy P
1909 19 6 0 u‘ 66 “ « e 4 8.2 Ty 48.3 39.1 3.3 14+| 379
1913 The Kellogg Food Co Battle Cteek Mich., Taro-Gluten Biscuit........... )| 30| 128 || 9.4 |0.7]|31.3|0.4]| 57.7 o 48. 9 | 361
1906 8 « 40% Gluten Biscuit ............ L R 7.2 i 6t B0l e (L edio 1.0 || ¥52.6 10 | 368
~t—
19og ¢ ¢ ¢ it LG R e e U S 7.5 | 1.4 36.4 51.9 2.8 10+| 378
TOTil 10 i L i it ey U A : 74 || 8.0 1.6|43.3|0.2| 45.7 1.2 35.3 12 | 367
EOI2 19 0 i e e i il (B S [ DRI 129 || 10.2 | 0.5 | 47.5 | 0.2 Oh Oty 0.5 35.0 13 359
1913 i i i i AL i i o ol RSP 104 mi2imigi i sy onsili 53 2 0.8 45.0 10 | 369
1012/ 18 * & 4 sk 80%.Gluten Biscuit ,........... 72 .IO.I 2.1 {82.4 0.1 4.4 0.9 4.7 118 355
180 B K irche, Diisseldorf, /Aleuronat-Kakes it atatn i snl Sl el dgi il il e 5i0u ioveil Tyuenlim6 || 6r.8 | 13,7 Wi 9 | 439
1910 % |Klopfer Chemische Fabrik, Dresden, Ghdmebrot SIS s L 12,7 | 2.3 | 47.6 | 0.3 34.9 2.2 32.8 15 350
1913 |Eugene Loeb, New York, Gluten FatiiBroad i i sha iR eiL 3 2 Lo | 25| 84 5 il o e T e e 10 o 8 K7 G 9.2 44.1 10 | 411
1913 Pure Gluten Food Co., New York, Gum Gluten Biscuit Crxsps e O R Rz | 107 5.3 |1.7|42.9|0.9| 48.5 0.7 39-3 Ir | 372
1893 % |Rademann’s Néhrmittelfabrik, Frankfurt, Diabetiker-Biskuits .. ... .........- ] 2.9 3.5 |44.1 | ... | 19.7 |29.8 10.0 27 | 523
1913 hy oA i b L e S ih 35 | 151 el ok fi2gib | 0.2 44.5 19.6 25.9 12 473
1913 0 5 by & Brataet Uil Lo S | =25 | 145 618/ { 3u0!l 181,41 01211 BOLT 8.5 40.7 1T | 402
1910 2 o £ g8 g bt o e A SRR e RGN | MR ) o A i 13
1913 i i it i ! S | 35 | 165 || 6.5 | 3.0 | 29.6 | 0.2 | 47.2 | I3.5 39.1 II | 429
o 0 y]
1893 2 Rademann s Nahrmxttelfabnk Frankfurt Diabetiker-Chokolade-Biskuits. . . - L 1o 8] 3.8 qangilic i sliv@r g 1276 11.8 24 | 516
1913 A 0 Dessert-Gebidck.......- 7| 65| 252 gl @, sifireglieiay s 27.5 | 424 5.9 19 | 580
1gro 44 y & #é MAaKIONen . ....uuusrons A B A dhts B UL 213 47
1910 o < 4t N g5 DB L P AL [ o T W00 Sl ol Ao 0 W 722 8.8 25 | 603
1913 i ot 5 i &8 ORISR 3 T gl g5 | 329 4.0 3.0|23.2|1.2| 2.6 |48.0 3.0 26 | 607
1910 % il i f h Stangen L IRECIUIY . .. A R il va2ig Yo limy . omik i 30 | L
~t—
1910 % 0 i o 3 Gl ) IR o |l T0u5 | 201 | 29.8 24.6 33.0 22+ 515
1913 i o A Vi i A5 G R 155 || 4.5 | 3.6 [ 17.7 | 0.5 | 29.5 | 44.2 21.4 18 | 586

2
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TaBLE I.—ANALvsgg gric Foops.—Continued.

~ 3 S'a
= ® wE E 3
o 4 2 * o e Eg8® B
Al ; i ER = ook e
é % Manufacturer and Brand. §. & &P 0 "éc;; E a g 2.8 § ;’
o~ r 9 b < 8 = . 32 @B <
i - R -0 O 1 B
2 2 & 28 =S b 8 <
ae A L & CO e S
Hard Breads and Bakery Products. (cont. ) cts. | cts % % % % % % % gms
1910 * |Rademann’s Néhrmittelfabrik, Frankfurt, Diabetiker-Zwieback........... i .| 16.4 37.6 . 14
~t—
1910 3 % oA 4 i iR 9.4 | 2.2 | 25.2 5I.3 1.9 47.0 I0-:1/413
1893 * 3 & 58 Erdnniss-Biskuits -i s se - ss .ot 1.9 | 2.7 34.8 IR A S 9.0 14 | 489
~t—
1910 3 b ¢ i Kisestanven . Doiiaanl 20T S 6.9 | 2.2 | 11.2 50.5 29.3 ) 10+| 5II
1913 H i i S OIS s 10 ) ) 35 | 324 6.7:[)3:8] tougilioinif (4604 il 33,7 38.0 II | 524
1910 * |Rademann’s N#hrmittelfabrik, Frankfurt, Sanititszwieback.................. 17.5 s 58.4 Sty . 9
~—
7807 '{ |Sehelle)| Braunschweig, Aletronat-Kakes .. bibes il il o i S L 0 ' Y 4.9 | 1.3 | 19.9 63.1 10.8 8+ 429
9104 |Seidl s Mineheny Kleberzwiehack ibale il il b Sliguiisl oo, L LI LR 6.8 LoD Eaas [ 6616 7.8 i 8 | 396
1913 Roman Uhl, Karlsbad, Carlsbad-Water Biscuits, ‘‘Sprudel” Brand .......... 30 80 gm0 ol ar2 74.8 5.2 55.6 7 386
1913 G. Van Abbott & Sons, London, Caraway Biscuits for Diabetics ............. } 100 6.7 3.6 |35.6| 0.7 15.9 37.5 8.6 33 544
1913 7% i 0 Diabetic Rusks for Diabetics ............... 48 | 363 || 10.8 | 1.2 | 70.9 | 0.3 | 16.0 0.8 12.6 33 | 355
1913 i ‘3 ) ButheniaiBiscuitsyy SN OIS A0 L . 84 | 149 N i 7 S L 150 S T TR 2 SO Y V5 6.9 40 | 562
1913 iy 18 3 Gluten Biscottes or Rolls ..... ERec . L 72 | 130 || 10.5 | 2.4 | 5.6 .2 33.0 2.3 29.8 16 | 359
1913 o hl & Gluten'Bread or Slices i utistieti [ |, |, . Bil72 | 151/l 10.6 | 2%0 | 54.1 | 0.2 30.9 20 27.4 170} a0F
1913 G. Van Abbott & ‘Sons London, Gluten Butter Biscuits for Diabetics........ 60 | 140 6.1 | 3.0 | 44.I | 0.9 - 0 T 7 DM 9.0 40 526
1913 “ Ginger Biscuits for Diabetics .......oo0o..ns Gas) 4.1 3.4 34.6| 1.8 6.7 | 3914 10.9 32 | 560
1913 A8 s e MidoldalBiscuigst /B S o Lo 36 [ 32 6.0 | 4.3 [ ¥7.6 | 4. % 31.6 | 36.4 13.4 16 | 524
1913 o i ‘“  Walnut Biscuits for Diabetics .............. 60 | 122 araracaguliaoig 1 2gnl L 1glig il el Trace 41 | 648
; Breakfast Foods. ;
1913 Brusson ]eune Vxllemur EranceiFanne auiGlutemi s oliilian it o o oo 25 | 46 |l 10.9| 0.6 | 33.9 [ 0.2 | 53.8 0.6 48.8 10 | 356
1910 13 4 Giluten Semaobinals ol sl sl oy |, | |5 30 | 65 9 ey 815 5 0 0 4 - R R 71.6 0.5 64.9 7 | 360
1913 Farwell & Rhmes Watertown, Ni¥s“Barley, Grystal sl SoyiC s Bonin, 0, L . o@ 25| 13 9.0 .2 MITIE [la.g 5.2 1.3 62.7 7 | 359
1913 1 G resco GRS, 2 AR B VIR 25 BRI ERE ) 01 6) b8 0] 0.5 )i 68:6 T.4 54.1 8 | 358
~t—
19081 31 Flazardis \Wheat Protein BreakfastiEoodkid naifinis v ol Sne 7 iaie Je iy s . .. gL 8.5 | 0.7 | 40.1 49.7 1.0 A 13+| 368
1913 HealthiFPood @ ot New . Yark iMananaisilin s, g iagi 00 8 0 C s iip G0l | | e a86o |l 10.2'| 2.41'37:6 | T.1 46.8 1.9 31.0 II 355
1913 Jireh Diabetic Food Co., New York MWihole W heatiFaring . . s il o o0 oiole 15 | 10 6:21113:81el9 | 212111746 2.3 59.5 il e 1
1913 # & £ Rrnmienvy i agiin U, AL (N 15 10 Oy2 4 1.4} 1243 b L. X 77:3 1.7 65.4 7" 1874
1911 4. |The Kellogg Food Co., Battle.Creek, Mich.,iGranola . .iki. - didasiviine soseos 200k 12 GUFl 2.3\ |13 g 110 6176.3 0.8 45.2 7 4268
1904 % |Pure Gluten Food Co., New York, Gum Gluten Breakfast Food ..........-" s 9.5 0.9 | 54.4|0.5| 33.9 0.8 30.4 16 | 360
1906 8 “ ‘e e & e I ‘e AL e (R oy 9.1 o 53.4 0.3 34.5 1.6 *31'0 15 366
TORT 14 i i 3¢ k- ¥ A i IS TN o o oo 20 | 20 Bk x:200a7.8.1 9.4, [ 5T.8 1.3 37.9 10 | 370
QLT & e W b i . s 01 Granulesiiier LGSy, . . o 20 7-5 | 1.5 | 45.5 | 0.3 | 43.6 1.6 32.3 12018
19or 36 Ay i £ o Pure Gluten Breakfast Cereal ..... ... £ i Qusiilirolir I g3 7 1 0.3/ I 444 1.6 A0IE 12 | 367
—
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AIES Uig i
b ANALYSES aBETIC FooDps.—Continued.
| © % 28 |
a . s b i FY o °
g = 5 i E o g = aEad |84
& % Manufacturer and-Brand. 2 g 3 2 G t;& p 23 3 bt bEa
& ; y z s 5E2% |3
S s L 0 A s |23k a8
£d R s | 5 | s | B8 | 2| EE 3 g || FESE| 3y
g ' S Sl 2 | 3|22 B | EE | @ § || 5953 |88
Macaroni, Noodles, etc. i
1910 ‘: Brusson ]eune, Vlllemur, France, Pates aux Oeufs lltl’lacarom .............. N ,“0 c::é c;s3 8*8 0‘7 13’9 T’r 76% 5 0%4 69%2 gm;' 464
1910 ! ST e b auillettess 100 L o i ¥ i ? 1 A ?
1913 £ £ i b Petites:Patesiau Gloten . .ooeoiicsen, o0l gaar | 30 59 8‘3 g'g Igg ;I‘r. 75-7 Sl 28'9 g 325
1910 13 f¢ e ki e Vermicelle ay Gluten L ..\, vaboies e i a '5’59 ! s lhsad g'o adie ;8' T.rz 70:4 i 61';’ 365
1913 Jireh Diabetic Food Co., New York, Macaroni............ i R &37 22 gg A P 16:3 o.é ;21’2 g:g 5g.8 ; gﬁz
1913 Eugene Loeb, New York, Home Made Noodles.......... ngaiiile ool A S
1906 ° Pure Gluten Food Co New York Gum Gluten'Macarony .8 Glvt iy s .o 20 Ig's ; 2 4:'8 8‘2 4;)'7 5:5 *32'7 13 324
I91E 1t He LRt TPk S W A T RN -3 b g | Ard ) 498 gt o 2 b b G
. 15 58 LA A R A e N G R o 51.4 2.4 42.0 10 | 374
1901 ° The Marvelh Co Detrmt Michil KIaQatomy i fi.ssis disivisisioisie G o 3
g1z B ERIIC Y 3 o N e St BRI it it fgz 9 B4 8+ 347
Peanut Butter. i _
1899 4 |Atlantic Peanut Refinery, Philadelphia ................. e A L SR
1913 J. W. Beardsley’s Sons, New York, Acme Red Brand .........cocvnennn.... gf; :; #49 :gz ?'3 16.5 42-4 6.2 32 292
1913 Beech-Nut Packing Co, Cana]oharle INLERAYE it B R o gt ol o o A it Ao i) 1-7 Igz 46-2 4.0 35 60
1913 A. C. Blenner & Co., New Haven (Distributed by) .......c.coviveniannns G4 ol i 2(5) 23; I'g ;4'3 27'9 ig g; 6:);
1913 D.W Brooke, Newark 1 [ il T E T PR TR RS e LA 27 1.8 |3.8]205 |15 i4' 48:5 4:3 56 P
1913 Dillon & Douglass,_New Haven (Distributed by}, 'Petfection J.....0.0... ... 6 26 B QP S e gk '3 3 2% ol
1913 H. J. Heinz Co., Pittsburgh, Pa........... L L e R s 50’ o 3:0 3:9 28.9 i 15'2 27-3 :-0 o 292
‘ ; o : : : / ;
1913 The Kellogg Food Co., Battle‘preek, M‘i‘ch ................................. :'m s | Ay R IR, S B i sl
1913 ‘¢ e IS B AR A R i e ) B S e R S LG RN < T 30 a4 31 85 28’: I- X . H 4 2 oG
1913 Francis Hi Leggett & Co., New York, Premier.....ul . oo idin i, oo ove gl ; ; . < 4.7 | 49.7 3.4 g 19
1913 MacLaren Imperial Cheese Co., Detroit, Mich., Trgle il et v T e i ig :2 i.I 4.3 22-7 1.7 12-8 43.7 6.5 28 | 587
1913 Nut Products Go., New Haven, Penolial .\, .o il AL vl b el oes e s 23 2-5 3. 32.1) 1.7 | 10.0 1'44.9 4.3 33 \|'597
1899 ¢ |Peanolia Food Co., New Haven, Peanolia .. .......c..ciiiiiieiiiiinneins . (7) 2'4 22 27.9 | 1.5 | 13.0 | 5I.3 3.9 41 | 625
1913 S. Si Pierce €0, Boston, Acharis/Brand, .5 Ll iLiibiil mb 0l sl . oo oe iél 5 0| 6.0129.9|2.1| 13.3 |46.7 5.6 40 | 593
Hertge, ii. vnes . 25 | 49 L7037 528 1 300" 14,6 || 48.3 5.1 19 | 608
Alsond Baste: : L'-- 2.zillgoihiza 2l &I Estep T 2 4.6 3¢ | 6oz
i 3 . . .. KA I~
1902-3 @Ghapman, Chicago) . il St Tl AT i el Sl SO L L }i. i oo L G a6 % o e ot i
-3 2 i . o Jii oy
1902-3 Henry Heide, New York...... A et RS T A B U SR i nitasil .. . - MG IR et e Ll trebia® A
=3 FARE b iy very
1902-3 Spepcery New York i Sl uii Caniiie tlabah i Shel. 32 sl A ;Z%‘“ NS RSy iy Jet Jiio Y 01
Averopes il ..o 5”;‘ ) Hden
Nuts. i o R e | - B SN T E B 4 372 23.9 15+ 416
191 California Paper Shell Almonds, edible portion (Sold by Chas. Lawrence Co-s S
A s ol ISR A Al ) ik ( ...... S L Rl 13| 35| 3.5 135184 3‘0‘1 16.3 | 55.3 o 33 | 637
1913 Jireh Diabetic Food Co., New York, Dlatetlc Pine Nuts (Plgnollas) .......... 242
1913 The Kellogg Food Co., Battle Creek, Mich., Pine NUts. .................-:" ‘.;,g, ‘;‘5’ ;g i i-g gg ik 2-;1 ig-g 0 :gg g;;
Malted Nuts. i
1gor 36 |The Kellogg Food Co., Battle Creek, Mich., Malted Nuts ...............-" e 2.6 i
1913 Nashville Sanitarium-Food Co., Nashville, Tenn., Malted Nut Food.......-* L e 25 3'4 i27 :i; ‘2*1;? ZZ‘; 34 :3*' glg
_* Ve . . . . ¢ . 9

7 -
,-s‘:;irn;d by the diastase method, without previous washing with water, and calcu-
tarch,
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Tana LepAnatuses DiaBeTIC Foops.—Concluded.

5|8 SE |
g o ! ol 8 i -]
ol A : Fiy i) -1 Hog |8
B - 83 g 3 22yl 8,
E & Manufacturer and Brand. 2 ! § §‘ é;:; 'g% E §§ ;g ; nsc
H : | IR L e v 4 || 2285 |28
&8 P R ey s P T g5 ot 5 wESE | 35
< i e e A - - A & g || g8& |85
Other Nut Preparations. ’
| 3 : l"eé l;( Mi 1;1 Almond Butter (Sanitas)....... ool B ¥ ¥ s ¥ ’ ’ * i
1906 The Kellogg Food Co., Battle Creek, Mich., Almo . W k| Lana et A g 94 65 | 677
~t—
1908‘ 37 e “ “ “ « “ AR s o) iy 2.3 | 3.0 21.7 T 61.5 Sl 46+| 686
1013 « “ w :: Nut Bromose (Meltose and Nuts) M o ] 0 RPN (- b Sa Lo
1906 8 @ “ :: i Nut Butter (Sar.n‘xtas) ............ AR o T B G S bl e % 1 33 | 625
1906 : i: :: ' ! Nut N{eal T s 4 3/0'l'2)2 [lagl0 | 200 | 13,1/ | 51.7 %8 g i
e 8 « « “ « > hpindsiga PRI B A 55. 20k 202 1 1l B8 Glal M orls 84 | 272
1906 Protasect iHi A GEEREROE ik Gl . gl e g B i o4 1ad | 268
1913 Nashv1l]e Samtanum Food Co., Nashville, Tenn Nut Butter. ot 0l .. o S AR T P IR 5.8 P
1or3 it o e Eutfy;a """"""""" 15| 17| 57.0| 1.8 | 12.9 | 1.0| 6.3 |2r.0 || Trace 84 | 266
1913 1 {15/oT0 e AN G G S0 W Rl vl 8aly bale [ 208 | dix Hir: i Thatc =% |18
Chocolate.
1913 Brusson Jeune, Villemur, France, Chocolat with Added Gluten a la Vanille. . s s gl il s ! i pe o0
1913 Fromm & Co., Dresden, Conglutin-Diabetiker-Schokolade....... it nle . i 20 183 46 2'4 I;g T8 32.‘; ‘3‘3'17 2‘3 e 55;
h 135 05 Groetzsch Frankfurt, Essschokplade (68374 VoY NN R S R Gl il T T o8 Y8 A ot 0 e A e iy anh [hegh
1910 h Kochsehgkebayden g esoiM Sl S RIS s s bl o b A e e Bl o i P s
1901 ¥ |Plasmon Co., London, Plasmon Chocolate....... ..c.coeviuiinniiiiannn A Gxiis ; i 3
1903 © o 5 & s CAE EL B S B PR / 2 : § 8. i T o
1910 ¥ |Rademann’s Nihrmittelfabrik, Frankfurt, Diabetiker-Chokolade ............ il 0 35 5 fgf 07 49.2 25.1 -‘:3:‘:’6 s 499
1913 3 66 G X il VA ) RO A SR IS 206 2. 2 17. 2. 16. 6 8 I 656
1808 :; Tropor‘)‘werke, Mﬁl}x‘eim, TroRon-ChoL‘:f)lade ................................ 45 I_; :15 6 Igg 2.3 49‘3 2Z9 3 i ?I 536
oo o B R AN G ety AR R RSl BN e e Rl St R R S 1.8 1804 i 5
: Cocoa.
1913 Gharrdsse Gluto-Cacag) i, Jies vasiisaiil R PR PR PR 4 HEe Y 6 ¢l o e Uit aa 4 6. g 6
1906 8 Jireh Diabetic Food Co., New York, Diabetic Cocoa........o.ioouviiiiin .. y 3_‘1‘ 4.; o g g 6 ‘5‘0 PG e *;2 g Ig 2:5
8 ¢ I I LH “ 3 % . . . A
1906 ....................... g 3.9 19.1 3.4 47.9 18'4 *29.0 II 434
~—
x903 | ¢ Plasmon Co., London, Plasmon Cocoa ....c..iviiseenaanss DAL F o O il ol 3. P R G g i i
1913 Rademann’s Nahrmittelfabrik, Frankfurt, DAL ABES | o L ol - 74 5-2 ile 37.6 3.00 944‘7 a5 115):; Ig+ igz
1913 Callard, Stewart & Watt, London, Casoid Chocolate Almonds .............. g0 | 212 I o R 6y P Phlida ' g
Miscellaneous Products. /
1913 Gustav Muller & Co., New York, Dr. Bouma Sugar-Free Fat-Milk .......... 0z.) b s i B i g i
1900 #  [Rose’s Dlabetesmllch 5% ...... AT L S AL EC | e S BRR el R 3 82.5 o.g 1.% iy 2(3) . o ZZ
o SO ARG, E I S Yo7 A R B G iR BT st e e T G R R (49 86, ; ) _ )
1913 D. Whiting & Sons, Boston, Sugar-Free Milk (ave. 3 analyses) .......... ... ol 86.2 g; : 3 iy ’II‘r2 I;.g 442 Igg
1913 Health Food Co., New York, KaffeaBraditaolalliainir v . ooy i A A P 12:9 Pl 1 i i ¥ R L)
1911 ! |The Kellogg Food Co., Battle Creek, Mich., Sanitas MeltosSe s dis ity sals 26.8 | 0.5 a6 i L R 7 ik

€rmined by the diastase method, without previous washing with water, and calcu-
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The government standard for gluten flour requires not less
than 5.6 per cent. of nitrogen, or, using the conventional factor
6.25, 35 per cent. protein. In judging these preparations we
must first consider whether they meet this standard and are thus
legally entitled to be sold as gluten flours. Mere legality, how-
ever, is no special recommendation for any flour as a food
for diabetics. The great majority of the gluten flours exam-
ined are totally unfit for such a purpose, and the rather absurd
government standard has tended to increase the distrust with
which these flours are viewed by careful dietitians. The
government has gone even further, allowing substandard gluten
flours to be sold if the variation from standard is declared on
the label (as explained on page 7). It is evident from the
analyses here given that all manufacturers should be obliged
to guarantee their products both for protein and carbohydrates;
a mere protein guaranty is of little value to the diabetic, as
he buys these flours not because they are rich in protein, but
because he supposes they are low in carbohydrates.

Sixty-eight samples were sold as gluten flours; these ranged
in protein content from 9 to 87 per cent. Thirteen contained
over 75 per cent, 10 from 45 to 75, 24 from 35 to 45, 9 from
25 to 35, 8 from 15 to 25, and 4 under 15 per cent. In other
words 21, or nearly one-third of the samples, did not even
satisfy the government’s low standard. It is only fair, however,
to state with reference to these samples that eight of them guaran-
teed only 20 per cent., and these were, therefore, mishranded in but
two cases, where only 16 and 17 per cent. were found. Further-
more all but three of the remaining thirteen deficient samples
were analyzed prior to the passage of the Federal Pure Food
and Drug Act, and before the legal standard for gluten flour
was established. These deficient samples are Farwell and
Rhines’ Gluten Flour (1909), Jireh Protein Flowr (1913) and
Loeb’s Gluten Cracker Meal (1913). A sample of Farwell
and Rhines’ Gluten Flouwr analyzed this year contained 43 per
cent. protein, so that this brand now complies with the legal
standard’s minimum.

The following tabulation shows the protein and carbohydrate
content of the preparations sold specifically as “gluten” flour,
arranged in the order of their percentage of carbohydrates,

the figures enclosed in parentheses indicating the year of .

analysis, where variable analyses were shown.

Gluten Flours

Gluten Food “A”

Gluten Flour ......
Gluten Food “B”

.....................

Gluten Food .“.(.3"’
80% Gluten (’12)
Gluten Food “C”

Vegetable Gluten

llogg’s 80% Gluten ('o9) ..
tcalf’s Vegetable Gluten

ure Gl. Food Co. Plain
BGliten Flour . ..........q..

logg’s 40% Gluten F1. (’12)
‘ure Gl. Food Co. Gum Gluten
G ) R

Gl. Food Co. Gum
Gluten Self-Rais. (‘06)

GLUTEN

FLOUR.

GLUTEN FLOUR.

Protein

87
8o

84
85

83
81

8o

76
75
79
61

62
5T

54
50
50

47
47

45

38

Carbo-
hydrates

£

o U

10

11
12
13
13

28

30
32

35
40
40
40
41

43

45

45

Gluten Flours

Kellogg’s 40% Gluten Fl. (’13)
Loeb’s Pure Gluten Flour ....
Protosac Gluten Flour ('13)
Pieser-Livingston Gluten Flour
8 oy v o RAIIOLE MR Rt
Kellogg’s 40% Gluten Fl. (’06)
Glutosac Gluten Flour (’13)
Martindale’s Gluten Flour ..
Kellogg’s 40% Gluten F1. ("09)
“ “© “® ““ (’w)
Self-Raising ..
Educator Gluten Flour (’11)
Pure Gl. Food Co. Gum Gluten
12 RBOR UL S R DRI IR sy v
Protosac Gluten Flour (’06)
Glutosac Gluten Flour (’06)
Pure Gl. Food Co. Gum
Gluten, Self-Raising (’o1)
Loeb’s Gluten Cracker Meal
Hoyt’'s Gum Gluten (‘06) ....

€« “

Glutosac Gluten Flour ('09) ...

Jireh Protein Flour ........
Pure Gl. Food Co. Gum Gluten

Grouadit o2 )0 Tt
Educator Gluten Flour (’06)
Kellogg’s 20% Gluten Meal

(32 73 T SRR AT AN
Wilson’s Gluten Fl, Self-

g ee LD LG
Wilson’s Gluten Flour .......
Kellogg’s 20% Gluten Meal

e ) WA SIRE G £ 1T S TN
Ralston Gluten Flour ('95) ..
“ o “ (’02) i
Kellogg’s 20% Gluten Meal
(G0 B ORI 0 R TR L SRR
Farwell and Rhines’ Gluten
Flouty 1(Co0Rs silamainv i

Farwell and Rhines’ Gluten
Flourix (oo e b Ll iy

5 B ﬁ Protein

28
17
21
21
15
16
16

II

Carbo-
hydrates

b h
SRR SN

[ S BT, T
OOQO‘O%O#I

72
74

76
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The above table shows at a glance the unsatisfactory condi-
tion of the gluten flour market. The purchaser of even a
“standard” gluten flour may expect anywhere from 35 to 87
per cent. of protein. The range in carbohydrates is naturally
equally wide, from 4 to 55 per Cent., while several of the
substandard samples contained ,nearly as much as ordinary
wheat flour (75 per cent.).

That it is possible to prepare a gluten flour with a greatly
decreased carbohydrate content is apparent from the first
thirteen samples in the above tabulation, which contain from 4
to 13 per cent. The six analyses of the three Barker brands,
covering a period of seven years, show how great uniformity
in composition may be secured by exercising due care in manu-
facture. On the other hand Kellogg's 20% Gluten Meal and
Pure Gluten Food Co.'s Gum Gluten Ground show a continuing
improvement in respect to carbohydrates, although both still
contain too much for strict diabetic feeding. It is conceivable
that a gluten flour containing as much as 40 per cent. of carbo-
hydrates might find some use in the diabetic’s dietary in con-
nection with other foods containing little or no starch or sugars.
It is, however, open to serious question whether the slight
advantage gained is worth the much ‘higher price asked for
flours of this kind. Fully half of the flours tabulated above,
even though many of them are of “standard” composition, can
be used by the diabetic only with uncertainty, if not with grave
danger. . ‘

Certain other preparations included in Table I, but not sold
as gluten flours, are Aleuronat, Roborat, Amthor's Weizen-
Protein, consisting largely of vegetable protein, and Casoid Flour,
a ground casein preparation. These contain from 78 to 86 per
cent. protein with very small amounts of carbohydrates. Their
carbohydrate content was as follows:—

AEa ot Blous . (ot Wul il St e S L (e 54
B oEar iy (O R s SRR A A SRt gl 2.9
FCasoid Mlaur (/00D lu daiai L s LSt LR S b 3.1
Gericke'siv Aléfironats) 1/ Vel ot s B avaisly sl sils o 3.1
Hundhausen’s Aleuronat (DPUre) ..........c.cuees 4.0
Amthoria' Weizen-Proteint ...l v daking s i 4.8
Hundhausen’s Aleuronat (less pure) .............. 10.6

* See page IS.

FLOURS AND MEALS. 43

 Gumpert's Ultramehl, while not specially high in protein
- (365); contained only 9.4 per cent. carbohydrates, with 45 per
cent. of fat. It is said to be a mixture of Roborat and almond
meal.
. Hazard's Wheat Protein had essentially the composition of
a “standard” gluten flour, with 39 per cent. carbohydrates.
The seven soy bean flours showed considerable uniformity,
containing from 37 to 46 per cent. protein, 23 to 26 carbohy-
drates and 18 to 21 fat. While soy bean flour contains a by
no means negligible amount of carbohydrates, it differs from
the cereal flours in containing practically no starch and from
to 10 per cent. sucrose, the remaining carbohydrate probably
being of a pentosan nature and thus unobjectionable for diabetics.
Of the seven samples Cereo Soy Gruel Flouwr showed somewhat
: more protein and fat and slightly less carbohydrates than the
others.
‘The two samples of Health Food Almond Meal showed very
orm composition, containing about 50 per cent. protein, 15
and 17 carbohydrates. The low carbohydrate content renders
S ch a meal as this particularly useful as an addition to a true
uten meal to increase the palatability of the resultant product.
Van Abbott's Almond Flour contained 25 per cent. protein, 59
per cent. fat, and 8 per cent. carbohydrates, with no starch.
iffered from the almond meals in that none of the fat had
removed.

There remain to be considered in this group certain prepara-
Lﬁms not sold as gluten flours, but either by their brand name
: by the claims of their manufacturers specially recommended
ffhe use of diabetics. In the absence of any standard, in
Judging these the percentage of carbohydrates is the main

nsideration.

;ﬂ‘iAcme Diabetic Flowr contained 77 per cent. carbohydrates.
‘ \fter prosecution by the U. S. government the firm changed
‘1 name to Acme Special Flour, which we find to contain 71
- Per cent. On the package we found “We do not guarantee it
‘be free from starch. It contains a large percentage of carbo-
‘dra}tes. This flour has been used for the last fifteen years
diabetic patients.” While the name has been changed for
¢ sake of legal conformity, it is seen that it still claims indi-
‘tl}f special merits as a diabetic food, although it possesses
actically no advantages over ordinary wheat flour.
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" Farwell and Rhines’ Cresco Flour when analyzed by this sta-
tion in 1906 contained 75 per cent. carbohydrates and it was
then sold as a diabetic food. Our recent analysis showed 67
per cent. carbohydrates with 18 per cent. protein; a second
sample showed 20 per cent. protein. "It now claims to be #
standard, or to contain 20 per cent. protein. The following rather
guarded claim now appears in the company’s literature: “Many
people with Diabetes Insipidus (or Glycosuria) claim to find
it of great service and all they require. But this flour should
not be considered a substitute for our genuine “Gluten Flour”
in marked cases of Diabetes.” Any physician of course under-
stands the difference between Diabetes insipidus and Diabetes
mellitus, the characteristic of the former being a greatly
increased volume of urine without glycosuria. To represent
Diabetes insipidus and Glycosuria as synonyms is false and
ridiculous.

Farwell and Rhines Special Diabetic Food, analyzed by this
station in 1906, contained from 6y to 7o per cent. carbohydrates,
making it totally unfit for diabetics. This product is now sold
under the name of Special Dietetic Food and is recommended as
a “flour for Dyspeptics and cases of Kidney and Liver Troubles,
requiring rather strict diet at medium price.” This claim appears
to be an evasion of the spirit of the food law which requires
honest branding. The preparation is an improvement over the
old article, as the protein has been increased to about 27 per
cent., while the carbohydrates are reduced to 57 per cent.; the
latter percentage, however, does not recommend it as a food
for diabetics.

Goldscheider's Conalbin-Mehl No. 1 is a preparation analyzed
by Fetterolf in 1909, according to whom it was represented as
“a special flour, free from starch, and designed for diabetics.”
It contained about 11 per cent. protein and nearly 79 per cent.
carbohydrates, the latter figure being somewhat higher than
usually found in ordinary wheat flour. The claims for this
product were absolutely dishonest.

Health Food CBX Cold Blast Flour, although claiming 25 per
cent. protein, was found by us in I9II to contain only I0 per
cent. The company’s literature at present, however, makes no
specific claims for this product other than that it is ‘‘an
unsurpassed cream white flour.”
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Jireh Diabetic Flour was analyzed by this station in 1906,
when it showed from 72 to 73 per cent. carbohydrates. Our
present analysis of Jireh Flowr shows the same result. The
manufacturer of these flours, while admitting the presence of
starch, claims that ]

. “the Jireh Flour is an entire whole-wheat-stone-ground-starch-treated-
" flour, containing all of the starch and cereal salts which nature put into
 the wheat berry. None of it is extracted in the milling process and none
~ of it is extracted or removed in the special diathermous fermentation to
~ which it is subjected to produce certain changes in the starch-granules.
" The changes which we produce is brought about by the addition of cer-
tain enzymes to the flour, which after thorough trituration is subjected
to a certain degree of heat for a specified period of time. This heat
catises the moisture on the inside of the minute starch atoms to become
steamed, which after a certain point explodes the capsule or envelope of
the starch atom.”

. This somewhat elaborate statement of the Jireh process of
~ “starch-treated” foods, however, is not true, for a microscopic
examination of the flour shows a large proportion of the wheat
rch grains intact and “unexploded.” Apparently the “dia-
rmous fermentation” and the “addition of certain enzymes”
have failed to rupture the starch grains. The statement of the
mpany in one of its pamphlets that “ordinary unconverted
- starch acts as a poison to the diabetic system and is excreted
the kidneys as glucose” has, therefore, special significance,
and the preparation is thus condemned as a diabetic food by
its own manufacturer. Both the literature and the labels of
Ehls, company introduce to us a new word ‘diatetic” whose
similarity to ‘“diabetic” is at least suggestive. “Dietetic” is
a familiar word, but the variant seems to be the invention of
e Jireh company. The requirements of the Federal food
law as to honest branding possibly explain the genesis of the
word “diatetic.” The company continually juggles with the
two words, and on several of their packages we find on one
side “Jireh Diatetic Patent Cotton Seed Flour,” “Jireh Diatetic
3 Soja Bean Flour,” “Jireh Diatetic Pine Nuts,” etc., while on
Ehe other side under the caption “List of Jireh Dtabetic Foods”
18 given a list of practically all of the company’s preparations.

j .fireh Patent Barley and Jireh Wheat and Barley Flour con-
- fained 8o and 74 per cent. carbohydrates, respectively, and are
- a8 unfit for the use of the diabetic as the Jireh Flour. Jireh



46 CONNECTICUT EXPERIMENT STATION REPORT, IQI3.

Patent Lentils Flour contained 27 per cent. protein, but nearly
60 per cent. carbohydrates. It is therefore less valuable than
even ordinary ‘standard” gluten flour. Jireh Patent Corton
Seed Flour, with its high protein (49) and fat (13) and rela-
tively low carbohydrates (21), is not Wwithout merit, as less than
one-third of the latter is starch. .The company’s claim that it
“contains five times more proteid and one-third less carbohy-
drates than wheat flour” .is reasonably accurate.

Eugene Loeb’s Whole W heat Flour is apparently true to name,
but is not entitled to its distributor’s classification as one of
“our other diabetic foods.”

Bond’s Diabetic Flour has about the same composition as
ordinary gluten flour (40 per cent. protein and 48 per cent.
carbohydrates). In its literature we read
“Tt is superior to any of the foods prepared specially for Diabetic
Patients. It justifies the claims made for it, and is up to the standard
of excellence demanded by physician specialists in Diabetic Cases. It is
exceedingly rich in Gluten and Albumenoids and contains only a small
percentage of Saccharine matter. . . . A marked diminution of sugar
invariably occurs after a short period of its use. It is the only safe

food for Diabetics. . . . Itis the Ideal Food for Persons Afflicted with
Chronic Diabetes.”

Most of the above statements are dangerously false. The claim
that “only a small percentage of Saccharine matter” is present
is true, but totally misleading, as the flour contains over 40 per
cent. of starch, which while not itself ‘“saccharine matter,” is
a producer of sugar in the human body.

Rademann’s Diabetiker Mehl claims 33 per cent. of protein,
and it contained nearly 38 per cent. It is a typical “standard”
gluten flour with about 51 per cent. of carbohydrates and 47
per cent. of starch, and is entitled to no special claims as a
diabetic food.

"TaE Cost OF DiaBETIC FLOURS AND MEALS.

As already explained, we do not possess full data regarding the
cost of these preparations. We have obtained this information,
however, for twenty-seven brands of gluten flour, which cost
from 9 cents to $1.56 pet pound, certainly a very wide range.
The first thirteen gluten flours listed in the table on page 41,
containing from 76 to 87 per cent. protein and from 4 to 13
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perl cent. carbohydrates, cost from 26 cents to $1.56 per pound.
It is realized by the writers that the very nearly complete
removal of the starch from a flour is an expensive operation;
yet it is a serious question whether for practical purposes a
patient is justified in paying from $1.18 to $1.56 per pound
for flours containing from 5 to 7 per cent. carbohydrates, when

- other flours containing only a little more, from 8 to 12 per

cent., may be obtained for from 26 to 64 cents per pound. The
remaining gluten flours, containing from 28 to 76 per cent.
carbohydrates, cost from 9 to 71 cents per pound,

The soy bean flours, containing from 23 to 26 per cent. carbo-

‘hydrates, cost from 30 to 65 cents per pound. The slight dif-

ferences in composition of these samples scarcely warrant this
wide range in cost.

Certain other flour preparations, containing from 60 to 8o
per cent. carbohydrates, cost from g to 26 cents per pound.

Most of these brands offer no advantage to the diabetic, and
‘do not warrant his paying these greatly increased prices for
products little, if any, better for his needs than ordinary wheat
flour.

FLOURS AND MEALS—SUMMARY.

One hundred and nine samples of sixty-eight brands are
eported. Sixty-seven of these were sold as gluten flours, twenty-
ne of which did not even satisfy the low government standard of

- 35 per cent. protein. Thirteen samples contained less than 13
per cent. carbohydrates, while the remaining gluten flours

anged from 28 to 76 per cent.
Aleuronat, Roborat, Amthor’s Weizen-Protein and Casoid

Flour contained from 76 to 86 per cent. protein with very
small percentages of carbohydrates.

The soy bean flours contained from 23 to 26 per cent. carbo-
hydrates; the almond meals contained 17 per cent., the almond
flour 8 per cent. and the cotton seed flour 21 per cent.

- Other diabetic flours, not specifically sold as gluten flours,

contained from 67 to 80 per cent. carbohydrates.

Gluten flours containing less than 13 per cent. carbohydrates

cost from 26 cents to $1.56 per pound. Other gluten flours,
~ Containing from 28 to 76 per cent. carbohydrates, cost from 9

to 71 cents per pound. Soy bean flours of practically the
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same composition cost from 30 to 65 cents per pound. The
miscellaneous diabetic flours, with from 60 to 8o per cent.
carbohydrates, cost from 9 to 26 cents per pound.

The purchaser of so-called gluten flours at the present time
may obtain preparations containing: from 87 to II per cent.
protein and from 4 to 76 per cent. carbohydrates, at a cost of
from 9 cents to $1.56 per pound. *

In view of the government’s low standard for gluten flour,
and because of the wide variations in composition found in the
brands at present on the market, proper protection of the diabetic
demands that the manufacturer of these flours should be
required to state on the label the guaranteed percentages of
both protein and carbohydrates.

PROTEIN PREPARATIONS.

The analyses of ten samples of six brands of protein prepara-
tions are given, none of which except Glidine is specially recom-
mended for diabetics, but which are included in this investigation
because of their adaptability to the dietary of the diabetic.
They contain from 70 to 91 per cent. protein with trifling
amounts of carbohydrates. From their nature they are unsuit-
able for use as flours, but are valuable as adjuncts to. the
diabetic’s diet. Samatogen and Plasmon are casein preparations,
Energin is prepared from rice, Glidine from wheat, and Soson
and Tropon are mixtures of vegetable and animal proteins, the
latter being prepared from the residues obtained in the manu-
facture of meat extract.

Students of diabetes recognize the fact that proteins yield
sugar in metabolism and that some of them contain a carbo-
hydrate group. Furthermore the amino acids, which are a very
important constituent of the protein molecule, also have an
influence upon sugar formation.

C. von Noorden* says in this connection :—

“One of our difficulties is the extraordinary differences manifested by
diabetics to vegetable and animal albumins. If in a case of severe dia-

betes we order a dietary which is poor in carbohydrates and of low
albumin content, and at the same time suffices to exclude glycosuria, to

*yon Noorden, C.: New Aspects of Diabetes, New York, 1912, pp.
16-18.
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we then add 100 grams of vegetable albumin, . . . the urine remains
from sugar, or almost so. If, however, we add a similar quantity
2 meat albumin instead of a vegetable one, then a marked glycosuria
opears and persists even after the meat albumin has been stopped.
Not all cases of diabetes, however, serve to demonstrate this fact.
the slighter.forms, the influence of meat albumins is not great and
" difficult to demonstrate the reaction of the patient to different forms
albumin. It may be necessary to add more albumin than the patient
actually take before the glycosuric indication is reached. On the
hand, it is not always possible to obtain such results in severe
; these patients are most susceptible to a large quantity of albumin.
a medium amount of albumin is exceeded, say 70-80 grams, the
§ wsuna increases, no matter what the type of albumin is. The most
able cases are those—as I have already mentioned—which are just
er the borderline of ‘“severe diabetes.”” For these, my experience
led me to formulate my views in the following manner:

“Meat is dealt with least well; namely the glycosuria increases to the
st extent.

Next comes casein.

Then follows egg albumin.

:ly, there is vegetable albumin; of this type glidin gives the best

SOFT BREADS.

table includes the analyses of 40 samples of 34 brands
mft breads. A bread of relatively low carbohydrate con-
can be secured by the use of a gluten flour, or similar
al, very rich in protein and correspondingly poor in carbo-
rates, or by the use of an ordinary flour to which either
tein matter or materials rich in fat, or both, are added.
nary wheat bread with a moisture content of about 34
cent,, contains 53 per cent. of carbohydrates, and this figure
__ St always be kept in mind in judging any bread recommended
diabetics. The reduction in carbohydrates must be considerable
ve the bread any particular value for this purpose. Magnus-
suggests the following standard for a true diabetic bread:
20 per cent. protein, 12-14 per cent. fat, 2-3 per cent. ash,
3 ﬁer cent. fiber, about 30 per cent. starch and 30-33 per cent.
To the writers an allowance of 30 per cent. for starch
S excessive.
7 but five of the brands listed in the table are European
‘" » and are of interest chiefly as reflecting conditions in

[

gnus-Levy, A.: Berl. klin. Wochenschr., 1910, 47, p. 238.
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Europe. The nature of these breads precludes any other than
a local use. The analyses show them to be most variable
products; omitting three rather dry samples, they range in
moisture from 24 to 43, ash from 1 to 4, protein from 9 to 39,
fiber from 0.2 to 5.5, carbohydrates”from 8 to 49-and fat from
0.3 to 32 per cent. Gumpert's Ultrabrot differs from the other
samples by its high fat and low carbohydrate content; it is
said to be made from a mixtire of Roborat and almond meal.
This bread is a type which might well be imitated in this coun-
try; the addition of a material like almond meal, rich in fat and
low in starch, to a gluten flour moderately low in carbohydrates
would result in a very satisfactory diabetic bread, both from
the standpoint of composition and palatability.

Frits’s Litonbrot, Fromm’s Litonbrot, Gericke’s Dreifach-
Porterbrot and Sifarbrot, Goldscheider's Sinamlybrot and Rade-
manw's Erdnuss-Brot and Litonbrot, all contain less than half
as much carbohydrates as ordinary wheat bread. The other
foreign breads require no detailed comment other than to note
that they contain from 33 to 54 per cent. of carbohydrates.

The five American samples are of more particular interest
to us. Ferguson's Gluten Bread claims 26.9 protein, 28.4 starch
and 8 per cent. fat; we find somewhat less protein and starch,
possibly due to a higher moisture content, but less than one-half
of the claimed amount of fat. Roughly speaking, this bread
contains about one-third less carbohydrates than ordinary bread.

Glutosac and Protosac Bread are somewhat similar to Fer-
guson’s, but contain in one case 3, in the other 8 per cent. more
protein, with a trifle more carbohydrates. The manufacturers
of these two breads make most reasonable claims for them,
recognizing the necessity of establishing each diabetic’s toler-
ance for carbohydrates, and only recommending the use of
Protosac and Glutosac “after the sugar is eliminated by the aid
of No. 1 Proto Puff, followed by the No. 2 Proto Puff test.”

Eugene Loeb’s P. and L. Genwine Gluten Bread differs
little from ordinary wheat bread in composition, except for a
somewhat higher fat content. It contained only 10.4 per cent.
protein with 54 per cent. carbohydrates. This bread purports to be
made from Pieser-Livingston Gluten Flour, which we found to
contain about 43 per cent. protein. Just how the use of such a
gluten flour could result in a bread like this we find it difficult
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to explain. The wrapper accompanying this sample is rather
misleading as on it there is a copy of an analysis of the P. and
L. Gluten Flour, printed in such a way as to suggest that it
applies to the bread itself.

Jireh Whole Wheat Bread was analyzed by this station in 1906
- and again this year. The apparent difference in the two anal-
»‘-‘yses is entirely a matter of moisture content, as the later sample,
. sent to us by a diabetic who was using it, had lost nearly half
~ its moisture before reaching the laboratory. The two samples
. calculated to a water-free basis show 15.8 and 15.4 per cent.
~ protein, and 794 and 8o per cent. carbohydrates, 1nd1cat1ng that
" the bread of to-day is essentially the same as it was in 1906.
LThe label of Jireh Bread reads as follows:— “Jireh Bread,

guaranteed Pure Whole Wheat and (Starch Treated). Used
y everybody but especially by people afflicted with Diabetes,
besity, Bright’s Disease and Indigestion. Send for Booklet
n Diabetes.” That it is specifically recommended for diabetics
herefore indisputable. In the company’s booklet 39.12 per
cent. of starch is admitted, but no mention is made of the other
bohydrates, the total carbohydrates according to our analysis
owing nearly 49 per cent., only 4 per cent. less than average
eat bread. Jireh Bread contained over 39 per cent. of
oisture, which of course reduces the percentage of starch.
Calculated on the basis of 33.8 per cent. moisture (the average
f over 200 samples of bread recently analyzed in this labora-
tory) this bread would show 53 per cent. of carbohydrates, or
almost exactly the same as ordinary bread. The company’s
laim as to the percentage of starch, therefore, is grossly mis-
leading. Furthermore in the booklet we read “. .. and the
reh Bread certainly show a greatly decreased amount of starch
compared with any others of the kind on the market.”” An
‘examination of our analyses will show the falsity of this state-
ment also, as with the exception of Loeb’s P. and L. Gluten
'Bread which we have already shown is not entitled to the name,
Jireh Bread contains more starch than any American bread of
this class which we have examined, and, with one exception,
~ More starch than any European diabetic bread whose analysis
 We have been able to find. Incidentally it also contains the
- least protein of any of the forty soft breads listed in our table.
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CosT OF SoFT BREADS.

We have prices on only three brands of the soft breads.
These brands, containing from 35 to 54 per cent. carbohydrates,
cost from 10 to 19 cents per pound. In two of these the carbo-
hydrates are somewhat reduced, but Loeb’s P. and L. Gluten
Bread, costing two and one-half times as much as ordinary bread,
contains quite as much carbohydrates.

HARD BREADS AND OTHER BAKERY PRODUCTS.

The table shows the analyses of 150 samples of 113 brands of
hard breads, biscuits, rusks, cakes and other bakery products,
—materials usually containing ten per cent. or less of moisture.

All diabetics have a craving for bread, and to secure a proper
substitute for this important food is a serious problem for the
physician. As previously suggested, very light and porous
products under the name of “Luftbrot,” or aerated bread, have
been offered fas such a substitute. Their bulk not only serves
as a useful deception to the patient, but also supplies a suitable
vehicle for other foods like butter, cheese and nut pastes. Ten
brands of this sort of bread are represented in the tables. Two
samples of Brusson Gluten Bread were analyzed, which con-
tained 47 and 57 per cent. of carbohydrates, with 40 and 50 per
cent. of starch. The manufacturer’s statements that they “are
infinitely superior to any others and are more nourishing,
more palatable, produce less diabetic sugar than any others”
are obviously untrue. Pound for pound this bread supplies
about as much carbohydrates as ordinary bread. Charrasse Pain
de Gluten is a somewhat better product, containing 44 per cent.
carbohydrates with 27 per cent. starch. The statement that
“Cest l'aliment le plus riche et le plus reconstituant pour les
estomacs faibles” is somewhat overenthusiastic. Fritz's Braunes
Luftbrot “B” contains a little more protein than the brand just
mentioned, and less than half as much carbohydrates.

In Fromm’s Luft Bread the carbohydrates are reduced to 3I
per cent. and the starch to 23 per cent. The manufacturer’s
claim that it contains ‘27 per cent. starch and will produce
the desired results when the intake of carbohydrates is not so
restricted” is reasonable and sound. In Fromm’s Uni Bread we
are offered a product even better, in fact one of the best prepara-
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of this kind sold in the American markets. It contained
per cent. carbohydrates with about 3 per cent. starch.
tatement that it contains. “7 per cent. starch and is
mmended for very severe cases” is justified by our analysis.
The Health Food Co. offers two preparations of this class,
1 Proto Puffs and No. 2 Proto Puffs. In the former we find
cent. protein and II to 13 per cent. carbohydrates with
4 per cent. starch; in the latter 52 to 56 per cent. protein
1 to 36 per cent. carbohydrates with 19 per cent. starch.
manufacturer’s claims for these breads as diabetic foods
freshingly different from those usually found. After
the analysis of the No. 1 Proto Puffs, which we find to
tantially correct, they say “This is found to be the proper
or the diabetic to begin on. After the elimination of the
”w‘hich your doctor will determine—by the aid of this
lent high proteid bread, a cautious effort to establish starch
e may be made by the gradually increasing ingestion of
0. 2 Proto Puff.” These statements are in strict accord with
best modern methods of diabetic treatment.
“ar A‘bbott’s Gluten Bread and Gluten Biscottes are similar
position to Fromm’s Luft Bread and No. 2 Proto Puffs,
, 1ing 54 and 52 per cent. protein and 31 and 33 per cent.
ohydrates respectively.
"s Gluten Luft Bread is claimed to contain 52 per cent.
L and 35 per cent. carbohydrates, but we find only 28 per
3 of the former with 54 per cent. of the latter and 44 per
- starch. The statement that “starch is almost completely
ated” is false.
?ollowing summary shows the relative composition of
eight brands of “Luftbrot,” in the order of their
Ohydrates :—

} Protein Carbohydrates
lFromm’s Wn Bread (000 TR a17 99.64
0o 1 Bhata Bietsil L0000 G 76.1 11.9
_Frltz’s Braunes Luftbrot “B” ........ 42.6 10.8
‘Frpmm’s THGEH Bréad s J, At iy 50.9 307
Van Abbott’s Gluten Bread ........... '54.1 30.9
Van Abbott’s Gluten Biscottes ........ 51.6 33.0
B2 Proto Puffs ... .............0.. 54.5 333

i harrasse Pain de Gluten .............. 408 43.5

" Brusson Gluten Bread ................ 347 52.0

‘Loeb’s Gluten Luft Bread ............. 27.9 54.2
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The remaining samples included under this caption are various
Some are excellent, while otherg |

rolls, biscuits, rusks, cakes, etc.
contain carbohydrates in great excess.

The brands relatively low in carbohydrates were as follows :—

HARD BREADS AND BAKERY PRODUCTS.

¢, analyzed in this laboratory in 1906, contained 8o per
‘ protein and 10 per cent. carbohydrates, but when analyzed
Fetterolf in 1909 contained 48 and 39 per cent., respectively.
. old analysis of Rademann’s Diabetiker-Biskuits, made in
showed 20 per cent. carbohydrates, while this year we
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Carbo- =
L . :
hydrgs ; “YS: 45 per cent. The same firm’s Diabetiker-Makronen con-
KalariiBatons /((09) el iy r* | Bischof’'s Diabetic Gluten Breaq 11 per cent. in 1910, according to one analyst, while
S Biscnits: s oo W s b ia s 2% (adiRubis i bu il c er analyst in the same year and we this year found 21 per
I(éaffidc,pig:er (501:5 (];99) A 7 \Cfauaﬁt’fb (i‘t’,coa(‘:nut Biscuét, (09) .. Their Diabetiker-Stangen also contained 17, 25 and 30
ellogg & Sojo Lalnten Biscuit (3] 4 SHUcRRE Laranan Lisauits ent. of carbohydrates in 1910, 1910 and 1913, respectively.
Casoid ‘Biscnits Not 1 (frg) .ot 6 Diabetic Rusks ..., ) d 1 sad cAdaahd Hon
“ @ o3 cagy L 6%' | Groetzsel's Diab:Salibrereln (‘10) ' Chwrrasse products a contame. considerable carbohy-
Akoll) Biseaits VO T2) (i b g 6 Rademann’s Diabetiker-Stangen s (43 to 73 per cent.) .and were quite unifornt in composi-
(i i (e e R e 7 (P10 )il el oy ept Gluten Exquis Biscuits aux Amandes, which contained
Kalari Batons (’1'3) ............. 7 Van Abbott’s Ginger Biscuits . percentage Of fat (24)’ but With over 50 per cent.
Cas‘?ld Blsiults go' ; E:gg; """ 2: H'}lln(;hausen’s ez ichachy drates, and Biscottes Lucullus, which contained 73 per
(ot e o) i o) S0 G Ao 0 S : A
“ i No.' 5 Cog) *yeies o* | Callard’s Ginger Biscuits (‘09) ... ‘cgl:bohydrates with 59 pel:‘ geh ’starch. T,O c,a!l Su?,h .a
Groetzsch’s Pfefferniisse ......... 10 ¢ Prolactic Biscuits (*09) g@tlon as the last 'name'd Le Régal des Diabétiques” is
Kellogg’s Pure Gluten Biscuit ('06) 10 Rademann’s Diabetiker-Biskuits @-ously false and misleading.
“ Potato Gluten Biscuit (03) woviiiiiiiiii 20 ewise the Fromm products, excepting those already noted,
(COBYE i s S 1I Casoid Rusksl (oo) o th iy v a e 21% tained from 37 to 68 per cent. carbohydrat The Almond
it : ; ( | ; ydrates. e Almond-
Alpha D,Iabetlc.wafers Cradinse IR CaRind & Almend Shortbrea(,is 1 Wafers, Butterbrezeln, Crackers, Eierbiscuit, Hazelnuss-
Gumpert’s Diabetiker ~ Stangen Protosoy Diabetic Wafers ('13) .. 21 it / f
Crolrns. Sad Jsd S E TR Tl R A D e tilker- Makronien mgen, Makronen, Salz-S tfmgen and Stangenin, all contained
Rademann’s Diabetiker-Makronen 1ot & e Yl o o 21 re carbohydrates than ordinary wheat bread. The Hazelnuss-
[ o0 R R PSR e 11 Casoid Lunch Biscuits ('09) ...... ‘ ngen and Makronen showed no starch, but did contain large
Van Abbott’s Walnut Biscuits_ eee 12 Ra?emann’s Diab.-Chok.-Biskuits ) nts of soluble carbohydrates. The former, by the official
Ke(l,lgf)g)s b i 13 ,Fr(iti‘}s) A e (,Io) """"" zs od of cold-water extraction, gave 20.16 per cent. reducing
Van Abbott’'s Euthenia Biscuits 13 | Groetzsch’s Diab.-Salzbrezeln ('10) 23° ik ?S dextrose before inversion, .and 33.25 per Cer_lt' af’Eer.
“ 4 Gluten Butter Bis- Health Food Salvia Sticks ('06) .. 24 owne’s* method of alcohol extraction gave before inversion
i ORI [ R, 1, 13 | Rademann’s  Diabetiker-Stangen - and after inversion 31.96 per cent. reducing sugars as
(20) 3y seeiniradsguonmnnaceness 2 itrose, showing 11.89 per cent. sucrose. The Makronen by

Some of the above brands showed wide variations in carbo-
hydrate content in different years. Kellogg's Potato Gluten
Biscuit in 1906 and 1909 contained 11 and 13 per cent,
respectively, while the sample analyzed this year contained 43
per cent.; the protein was reduced from 8o and 76 to 42 per
cent. An error may have been made in packing, but the sample
was purchased directly from the manufacturer and was plainly
labeled as being this brand. Likewise Kellogg’s Pure Glutet

* Includes fiber.

tter method gave before inversion 20.56 and after inversion
per cent. reducing sugars as dextrose, showing 12.08 per
sucrose. Both samples also contained dextrin.

icke’s Doppel-Porterzwieback, Mandelbrot, Porterbiskuits
Porterswieback contained 40, 43, 63 and 72 per cent. carbo-
ites, respectively. In Gericke's Sifarbiskuits these were
ed to 35 per cent.

oetzsch’s Pfefferniisse contained only about 10 per cent.
ydrates, with from 24 to 32 per cent. fat.

i Z°W‘1€, C. A., Handbook of Sugar Analysis, New York, 1912, p. 446.
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ank’s Erdnuss-Kakes contained 37 per cent carbohydrates

while Gumpert's Doppel-Diabetiker-Zwieback contained 28 per‘ '

cent. Both of these preparations showed considerably lesg
carbohydrates than the ordinary products.

The three samples of Giinther's Aleuronat-Kakes, analyzed in
1892 and 1897, showed prohlbxtlve amounts of carbohydrates:
69, 67 and 70 per cent.

The Health Food Co.’s Diabetic Biscuit contained 55 and g4
per cent. carbohydrates in 1906 and 1913, respectively, about
the same as in wheat bread. Their Glutona showed even more.
Gluten Nuggets, while not specifically recommended for diabetics
on the label, are included in the company’s list with their dia-
betic foods; they contained 48 per cent. carbohydrates. Glutosac
Butter Wafers, Rusks, Plain Wafers and Zwieback contained
about the same amount of carbohydrates, from 49 to 52 per
cent. All of these are listed as diabetic foods. Of the Butter
Wafers the company says ‘“They are pleasant and safe for a
diabetic,”—a most doubtful claim; of the Zwieback they say “It
is the most popular food offered the diabetic, the starch in it
is well carbonized.” We do not know just what the last claim
means, but our analysis shows a high percentage of unconverted
starch. Protosac Rusks contained 49 per cent. carbohydrates,
showing that the statement that it is “a bread largely lessened
in starch” is incorrect. This company’s Protosoy Diabetic
Wafers and Salvia Sticks contained 21 and 24 per cent. carbo-
hydrates and might prove to be useful food adjuncts, when a
patient’s tolerance for carbohydrates had been established.

Heintz Gluten Biscuits and Glutin Biscuits are not proper
diabetic foods, the former containing 58 and the latter 67 per
cent. carbohydrates. Their low protein content makes their sale
as gluten products entirely unjustifiable. In a letter from the
company the Gluten Biscuits are specifically recommended “for
the use of diabetics.” ~The Glutin Biscuits are “recommended
as an article of diet for people who suffer from some diseases
where the diet of starch has to be restricted.” It is evident that
a person using a food containing 14 per cent. more carbohy-
drates than wheat bread, and only about 4 per cent. less than
ordinary crackers, would have some difficulty in restricting his
intake of starch by this means.
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‘X

hausen's Aleuronatzwieback (low gluten) and Aleuronat
and Kakes contained from 52 to 65 per cent. carbohy-
All of these analyses, it should be noted, were made
twenty years ago, and are of historical rather than of
1 interest.
 Diabetic Biscuits, Diabetic Rusks, Diatetic Biscuits and
Rusks, with their 68 to 72 per cent. carbohydrates, are
nfit to be sold as diabetic foods. Here again we see
ooling of the words “diabetic” and “diatetic” previously
]weh Wheat Nuts showed somewhat less carbohydrates,
due to the increased fat content, but the carbohydrates
1 too high to warrant their safe use by diabetics.
on Educator Food Co.s Almond Biscuits, Diabetic Bis-
.Educator Crackers, Gluten Rusk, Gluten Wafers and
» contained from 54 to 74 per cent. carbohydrates. In
det advertising these foods we read the following
S —
- persons who find it necessary or desirable to eliminate starchy
m their diet, this little talk is directed. For those
o from Diabetes . . he (Dr. Wm. L. Johnson) originated
or Gluten Foods . . . Medical research has proved that a
ted with Kidney Trouble should use foods containing a maxi-
protein and a minimum of starch. So in order to obtain
t food suitable for a Diabetic, we take out a large proportion of
from the whole wheat flour. Educator Gluten Foods
best on the market.”

'ﬂ:'éxtracts are sufficient to demonstrate that the manufac-
realize the necessity for foods of low carbohydrate con-
t the diabetic, and that they claim their foods are such.
standmg these statements our analyses establish their
ercentages of carbohydrates, in all cases higher than the
it contained in wheat bread. Educator Gluten Bread Sticks
Qucator Gluten Cookies, on the other hand, showed a
rable reduction in carbohydrates. The former, however,
t contain “a maximum of protein and a minimum of

',g' s Awvena-Gluten Biscuit contained 55 per cent. carbo-
S and Taro-Gluten Biscuit 58 per cent. Concerning the
the company says:—
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“Following the discoveries of von Noorden and others showing the
special and valuable properties of oatmeal . . . for diabetics, we haye
prepared gluten biscuits in which the starch of wheat is replaced by that
of the oat. These biscuits are to be used on the . . . oatmea]
days or in combination with a green diet”

To these statements we take no exception provided the purpose
of the food is always kept in mind by the patient; but these
biscuits are no more suited -to the general diabetic diet than
oatmeal itself or potatoes; For Taro-Gluten Biscuit the company
claims “A Food for Diabetics prepared from washed gluten
and Taro . .. which is assimilated more easily than cereal
starches and hence especially adapted to the use of diabetics.”
Even were this statement true—and we believe it to be far from
verified—the same precautions in the use of these biscuits would
be necessary as with oatmeal or other preparations sometimes
recommended for the therapeutic use of diabetics for limited
periods. A food containing 48 per cent. of insoluble starch
is not a suitable general diabetic food. Kellogg’s 40% Gluten
Biscuit is ‘“‘guaranteed to contain 40 per cent. of pure gluten.”
This figure was reached by only two of the five samples
recorded in our table. In the company’s booklet we read “Our
glutens are prepared by a process of our own devising, and
are all thoroughly standardized, so that in their use the physi-
cian and the patient know just the amount of starch eaten.
Our glutens are on this account indispensable for persons suf-
fering from diabetes.” A preparation showing from 36 to 47
per cent. protein and from 4I to 53 per cent. carbohydrates can
hardly be said to be “thoroughly standardized.” The carbo-
hydrate content of these biscuits would justify their use only
when the patient’s tolerance had been well established.

Kirche's Aleuronat-Kakes and Schelle’s Aleuronat-Kakes con-
tained 62 and 63 per cent. carbohydrates, respectively,—excessive
amounts. ,

Klopfer's Glidinebrot contained 48 per cent. protein and 35
per cent. carbohydrates. i

Pure Gluten Food Co.s Gum Gluten Biscuit Crisps resemble
in composition Kellogg’s 40% Gluten Biscuit and the same
criticisms will apply. Containing 39 per cent. starch, they are
certainly not “indispensable in cases of diabetes . . . and
wherever the starch-restricted diet is indicated.”
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)"gmann’s Diabetiker-Bretzel and Cakes showed from 40 to
‘cent. carbohydrates. Their Dessert-Gebick and Mak-
. in our present analyses, showed 'relatively low per-
s of carbohydrates with much fat (42 to 48 per cent).
ker-Stangen contained somewhat more carbohydrates
4 per cent. fat. The two analyses of Diabetiker-Zwieback,
made in 1910 by different analysts, showed no agreement
Jtever, one containing 38, the other 51, per cent. carbohy-
. Erdnuss-Biskuits contained 39 per cent. carbohydrates
only 9 per cent. starch. Rademann’s Kisestangen are not
ymended by the manufacturer’s label as a diabetic food,
bought them as such from the New York agent. They
ed only 9 to 11 per cent. protein and 46 to 50 per cent.
hydrates, with 29 to 34 per cent. fat. The carbohydrates in
anw's Sanititszwieback (58 and 67 per cent.) are much too
for a diabetic food.
s Carlsbad-Water Biscuits “Sprudel Brand” are on their
acturer’s representation ‘“according to the scientists of

ng statement:—“She ashes which contain no poisonous
substance, contain 5.30 per cent. sulphuric acid, which
roof of the employment of Carlsbad sprudel water.”
iscuits contained but 1.7 per cent. ash, and it is apparent
ly a few tenths of one per cent. of sulphates can be
even accepting the manufacturer’s claim. This sample
ably the most unfit preparation for diabetics that we have
)d, as it contains nearly 75 per cent. of carbohydrates.
Van Abbott preparations, with one exception, showed
‘Iyrlow percentages of carbohydrates. The Diabetic Rusks
. d 71 per cent. protein with 16 per cent. carbohydrates.
‘C‘Maway Biscuits, Euthenia Biscuits and Ginger Biscuits
ery similar in composition, contalning about 36 per cent.
16 per cent. carbohydrates, with from 7 to 11 per cent.
The Euthenia Biscuits are claimed to be “free from
which is not strictly true. Gluten Butter Biscuits con-
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Biscuits contained only 21 per cent. protein with 57 per cent.
fat; only 12 per cent. carbohydrates was present with but a
trace of starch. Midolia Biscuits contained only 18 per cent.
protein with 32 per cent. carbohydrates and 13 per cent. starch.
The label of this brand claimed that’no starch was present, yet
the analysis published in the company’s booklet admits 13.36
per cent., practically what we found. All of the above brands,
except the Diabetic Rusks, contained very high percentages of
fat, ranging from 32 to 57'per cent. Accordingly they are very
concentrated foods and, with the exception of the Midolia
Biscuits, should prove useful foods for the diabetic.

Cost oF HARD BREADS AND BAKERY PRODUCTS.

The cost per pound of the “luft breads” ranged from 71
cents to $2.33. The Loeb and Brusson brands, containing quite
as much carbohydrates as ordinary bread, cost 84 cents and
.$1.33 per pound, respectively, or from 17 to 27 times the price
of ordinary wheat bread. Nor does the Charrasse Pain de
Gluten, with 44 per cent. carbohydrates, warrant a price of
$1.41 per pound. Fromm’s Uni Bread and No. 1 Proto Puffs,
which show a somewhat similar composition, cost $2.25 and
$1.13 per pound, respectively. Likewise Fromm's Luft Bread
and No. 2 Proto Puffs, also similar materials, cost $2.33 and 83
cents per pound, respectively. In other words, the two German
preparations cost from two to three times more than the very
similar American products. The two Van Abbott breads of this
kind are also relatively expensive, costing $1.30 and $1.51 per
pound.

Our data regarding the cost of the other bakery products are
quite limited, although similar wide variations are shown for
materials of nearly the same degree of usefulness to the diabetic.
The biscuits, etc., containing 11 per cent. and less of carhohy-
drates, cost from 72 cents to $3.00 per pound. Kellogg's 8§0%
Gluten Biscuit, Huntley and Palmer's Akoll Biscuit, and Van
Abbott's Caraway Biscuits, Ginger Biscuits and Walnut Biscuits,
however, commend themselves by their relatively low prices.
Very excessive prices, especially when composition is considered,
are shown in a number of brands. Five of the Charrasse brands,
containing from 43 to 52 per cent. carbohydrates, cost from

- $3.16 to $3.60 per pound. Likewise certain of the Rademann
~ prands cost over $3.00 per pound. Van Abbott's Diabetic Rusks
. are very expensive at $3.63 per pound, while the same firm’s
Midolia Biscuits, although containing 32 per cent. carbohydrates,
re relatively cheap at 32 cents per pound. Even the cheaper
reparations, containing from 50 to 77 per cent. carbohydrates,
o better, and in some cases even worse, for the diabetic’s use
. than ordinary bread, cost from 30 to 41 cents per pound.
Quoting from this station’s report for 1912:—

The preparation of foods containing much gluten and little starch is an
pensive process and high prices must be charged for the resultant foods.
But when a diabetic patient pays a high price for a food, which is claimed
b to meet his particular needs, and analysis shows that the food is utterly
unfitted for his requirements, he is defrauded and, depending on the manu-
acturer’s claims, pays his good money for a food which may work actual
harm upon him.”

IBREAKFAST FOODS, MACARONI, NOODLES, ETC.

Fourteen samples of twelve brands of breakfast foods were
nalyzed. Brusson Gluten Semolina, Farwell and Rhines' Barley
ystals and Cresco Grits, Jireh Whole Wheat Farna, Jireh
rumenty and Kellogg’s Granola are somewhat similar in com-
osition, with low protein and high carbohydrates (69 to 77 per
ent.). They have nothing to recommend them as diabetic foods.
" Brusson Farine au Gluten, Hazard's Wheat Protein Breakfast
od, Health Food Co.’s Manana, Gum Gluten Granules and
ure Gluten Breakfast Cereal, are poor improvements as diabetic
oods over those just referred to above. In them the protein
anged from 34 to 45 and the carbohydrates from 44 to 54 per
ent. Two samples of Gum Gluten Breakfast Food contained
bout 54 per cent. protein and 34 per cent. carbohydrates, while
- a third sample, analyzed in 1911, contained 38 and 52 per cent.,
espectively.
~ Ten brands of macaroni, vermicelli, spaghetti and noodles
Were analyzed. The Brusson Macaroni, Nouillettes, Petites
ates and Vermicelle and Jireh Macaroni, contained from 70 to
- 76 per cent. carbohydrates, and are totally unsuited for diabetics.
arvelli Macaroni was also high in carbohydrates, as was also
1lPl‘Obably the same company’s Spaghetti, judging from its protein
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content. The other three samples, Loeb’s Home Made Noodles,
Gum Gluten Macaroni and Gum Gluten Noodles, are “standard”
gluten products, containing from 37 to 42 per cent. protein
and 42 to 5I per cent. carbohydrates.

REeLATIVE CosT OF BREAKFAST Foops, NOODLES, ETC.

The breakfast foods cost from 12 to 65 cents per pound, the
price having but little telation to the carbohydrate content, or,
therefore, to their fitness for the purpose in question. Four
brands contained considerably less carbohydrates than the
ordinary cereal breakfast foods, but the diabetic may well
hesitate to pay from 20 to 60 cents per pound for foods only
a little better suited to his use than the ordinary product. The
other six brands are unfit for diabetics under any circumstances;
if the patient’s carbohydrate tolerance is so high as to permit
his use of foods of this sort, he might better buy oatmeal, con-
taining 64 per cent carbohydrates, at the current prices of 3.5
cents per pound loose, or 7 cents in carton form, than pay from
12 to 65 cents per pound for foods containing over 68 per cent.
carbohydrates.

The only two brands of noodles, whose carbohydrate content
should in any way recommend them to diabetics, are sold at
the rate of 58 and 70 cents per pound, about four times the usual
price. The remaining five samples of pastes have about the
same carbohydrates as ordinary macaroni, which may be bought
for 10 cents per pound, while these samples cost from 26 to 93
cents. In other words, the diabetic would pay from three to nine
times as much for products no more suited to him than ordinary
macaroni.

NUTS, NUT PASTES, ETC.

A number of nut preparations listed in the table were not
sold specifically as diabetic foods, but were included because of
their usefulness for that purpose. We give analyses of four-
teen samples of peanut butter, five of almond paste or butter,
two of pine nuts, one of almonds, and ten of miscellaneous nut
foods. The samples of peanut butter showed considerable uni-
formity; the carbohydrates ranged from 12 to 20, with 3.2 to
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.5 per cent. starch. Most of the peanut butters we have exam-
jed would seem to be useful additions to the diabetic’s diet,
ot only because of their relatively low carbohydrates, but also
ause of their concentration, the average sample analyzed
aving a calorific value of 604 Calories per 100 grams.

The three samples of Almond Paste analyzed by the Califor-
station in 1902-03 showed about the same content of protein
nd fat, but the Chapman sample contained 11 per cent. added"
H orn starch; the total carbohydrates ranged from about 30 to
> per cent. Kellogg’s Samitas Almond Butter was a very dif-
ferent preparation; it was rich in protein, very rich in fat,

contained only from 7 to 8 per cent. carbohydrates; it is
very concentrated food yielding 677 Calories per 100 grams.

The analyses of the Pine Nuts indicate that they are excellent
abetlc foods, with from 3 to 4 per cent. carbohydrates. They
so are a very concentrated food containing 616 Calories per
grams; and cost 75 cents per pound.

The sample of Paper Shell Almonds (edible portion) contained
out 16 per cent. carbohydrates with no starch. The kernels

ade up 62 per cent. of the nuts, which cost 21 cents per pound,

;‘ 19 cents in 25 pound lots. The kernels yield 637 Calories

°r 100 grams.

erllogg’s Malted Nuts contained over 40 per cent. carbohy-

ates. The manufacturer’s claims for this food are misleading:

ow’s milk is an excellent food for young calves, but it is a very poor
0d for a human infant and still less adapted to adult human beings.
usands of persons have discovered for themselves its unwholesome
‘ertles Malted Nuts supplies the place of cow’s milk as a liquid
d. Its composition is similar to that of milk.”

composition is not ‘“‘similar to milk,” even considered on
| e dry basis, as it contains much less protein, fat and ash and
ch more carbohydrates than dried whole milk. Such extreme
nd unfair statements regarding such a useful food as milk
ould not be allowed to pass unchallenged. Kellogg's Nut
? tter closely resembles peanut butter in composition, and has
 Same advantages as a diabetic food. Kellogg's Nut Bromose
-4 confection made of Meltose (a maltose preparation) and
Although it contained only 3 per cent. starch, it showed
Out 39 per cent. carbohydrates, chiefly maltose, which renders
Nearly as unfit for a diabetic food as Meltose itself. Kellogg's

=



64 CONNECTICUT EXPERIMENT STATION REPQRT, IQI3.

Nut Meal is a peanut meal, containing only 12 per cent. carbo-
hydrates. Kellogg’'s Nuttolene and Protose likewise contained
only 6,and 4 per cent. carbohydrates, respectively. All of these
last three preparations are quite sttitable as adjuncts to the
diabetic’s diet. 4

Nashville Malted Nut Food contained about 27 per cent. carbo-
hydrates with 3 per cent. starch. The same firm’s Nuicysa and
Nutfoda contained about 6 pér cent. carbohydrates, the low
percentage being in part due to the high moisture content, 57
and 62 per cent. tespectively. The cost of these foods, 15 cents
per pound, is relatively low, but only 266 and 182 Calories per
100 grams, respectively, are yielded by them. Nashwville Nut
Butter had all the characteristics of a peanut butter, and is a
suitable diabetic food.

CHOCOLATE AND COCOA PREPARATIONS.

Although commercial chocolate and cocoa show considerable
variations in composition, on the average they contain the
following amounts of carbohydrates:—

Plainchocolate il Lhs ol S 25 per cent.
Caena eI LB G 38 %
Wk clipkalste ) L L 51 5
Sweet ‘chocoldate L. uilevdaiine, 67 8

In judging the value of a diabetic chocolate or cocoa, in
comparison with the ordinary commercial preparations, these
carbohydrate values must be kept in mind. Certain European
manufacturers have substituted levulose, or fruit sugar, for
sucrose or lactose, acting on the theory that levulose is less
objectionable for diabetics than other forms of sugar. In this
connection it is interesting to note some recent comments of
von Noorden on this subject in his Die Zuckerkrankheit und ihre
Behandlung, Berlin, 1910, on page 270 of which we read
“That levulose, milk sugar and inulin are more useful than the other
carbohydrates is a common opinion, but the importance of their use
in practice does not correspond with the theory. In light cases the form
of carbohydrate makes little difference; in severe cases the advantage
from using levulose, milk sugar, etc.,, is only slightly greater than from
using bread and flour. Only in certain cases does it appear to
me that the special form of carbohydrate possesses any particular sig-
nificance.”
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On page 92 of the same work he tells us that of the carbo-
drates, dextrose is the worst with maltose almost as bad, and
at starch is much like dextrose in its effect, although certain
rms of starch, such as oat starch, act differently in particular
ses. He says that levulose increases glycosuria only about half
much as dextrose, when used occasionally, but with long
se it is as bad as dextrose and starch. In many severe cases
e use of levulose but once shows quite as harmful an effect
. starch, and the same is true of inulin. Lactose and sucrose
cupy an intermediate position between dextrose and levulose,
erally a little nearer the former.
In addition to this substitution of carbohydrates, it is apparent
t the carbohydrates of a chocolate or cocoa may be reduced
the addition of nitrogenous matter, such as casein or other
-otein preparations. Chocolate contains on the average about
and cocoa about 22 per cent. of protein (N x 6.25), so that
centages much higher than these would indicate the additions
t suggested.
In the table we list the analyses of seven brands of specially
commended chocolate, four of cocoa and one of chocolate-
vered almonds.
‘The chocolates contained from 10 to 50 per cent. carbohydrates,
ith 11 to 25 per cent. protein and 25 to 61 per cent. fat. The
ldition of some form of protein is indicated in all the samples.
only three cases, however, did the percentage of carbohy-
(drates fall much below that found in ordinary plain chocolate,
though all the brands showed much lower carbohydrates than
either ordinary milk- or sweet-chocolate. It is evident that these
eparations possess slight advantages over the ordinary prepara-
ons, but the advantage gained is quite disproportionate to the
st of the various brands. Brusson Chocolat with Added Gluten,
Wwith 26 per cent. carbohydrates, costs $1.63 per pound; Fromm’s
onglutin-Diabetiker-Schokolade, with 33 per cent., $1.89 per
ound ; and Rademanw’s Diabetiker-Chokolade, with 17 per cent.,
2.06 per pound; in other words, from 4 to 7 times the price
rdinary chocolate. j
The cocoas contained from 21 to 51 per cent. carbohydrates,
ith 18 to 53 per cent. protein and 11 to 24 per cent. fat, and
to 33 per cent. starch. All but one of the brands contained
SS protein and fat;and more carbohydrates than ordinary cocoa.

3
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Plasmon Cocoa, however, showed a large addition of casein
with a correspondingly decreased content of fat and carbohy.
drates. - Ordinary pure cocoa contains about I5 per cent. of
starch, sugar and dextrin (carbohydrates). Charrasse Gluto-
Cacao slightly exceeded this amotint, while the two samples of
Jireh Diabetic Cocoa contained about twice as much carbohy-
drates as pure cocoa. In this brand there were not only the
usual carbohydrates of cocoa but also an added quantity in the
form of what the manufacturer formerly called “starch-
changed prepared barley.” In the most recent Jireh circular
we read “This is a pure Cocoa combined with starch-treated
Cereal. The Barley adds greatly to the strengthening force and’
just suits people who require a rigorous diabetic regimen.” The
fallacy of these “starch-treated” foods has been referred to in
a previous section. The price of Jireh Cocoa is 60 cents per
pound, somewhat higher than that of ordinary cocoa. The only
other price we have for these cocoas is that of Rademanw’s
Diabetiker-Cacao, which costs $1.41 per pound. We fail to see
what advantages this brand possesses over ordinary cocoa.

The Casoid Chocolate Almonds have much to commend them
as a diabetic confection, as they contained only about 16 per
cent. carbohydrates. Their cost, $2.12 per pound, however,
limits their use to those to whom price is no object.

MISCELLANEOUS PRODUCTS.

In the table are also given the analyses of four diabetic milks,
a coffee substitute and a sugar preparation. The two prepara-
tions of Rose’s Diabetesmilch showed relatively little lactose,
but the protein also was much lower than in normal nulk.
The low solids in one sample, 7.5 per cent., suggests that the
decrease in milk sugar has been obtained simply by the addition
of a little cream and much water.

W hiting’s Sugar-Free Milk, an American product, is, however,
of special interest, as it proves to be just what is claimed,
‘namely a milk from which all but the merest traces of carbohy-
drate- have been removed. Our analysis, the average of three
samples, agrees closely with that claimed; a small amount of
gelatin was present, but no saccharin or preservative. This is
sold by D. Whiting and Sons, 570 Rutherford Ave., Boston;
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. price is 25 cents per 8 oz. bottle, or $1.25 per case of
oz. bottles.

. Bouma Sugar-Free Fat-Milk, sold by Gustav Muller and
. New York, like the Whiting milk is free from carbohy-
s, but is much less concentrated, containing about two-thirds
uch fat and less than half as much protein; however, it
nsiderably cheaper.

affecbrod is a so-called “Cereal Coffee,” containing 72 per
carbohydrates; it contains only 10 per cent. unconverted

Kellogg's Sanitas Meltose was analyzed by this station in
11 and was found to contain 72 per cent. carbohydrates, of
h about 47 per cent. was maltose, and 19 per cent. dextrin.
manufacturer’s booklet Practical Suggestions About Diet
betes we read the following concerning this preparation :—

w sugar prepared by digesting cereal starch with the diastase of
Has the appearance of honey or syrup, but contains no
ar or other artificial sweet. Is identical in character with the
product of starch digestion in the stomach, hence may ordi-
' be eaten as freely as desired without any injury whatever. This
t excellent carbohydrate for diabetics, being already digested and
d for easy assimilation.”

| not accurate to call maltose “a new sugar”; we find
0se to contain an insignificant amount of cane sugar, which
nufacturer, however, strangely enough calls an “artificial
. Furthermore in view of the claims for the superior
llence of this product as a diabetic food it is of interest to
‘the quotation already cited from von Noorden where he

that “of carbohydrates dextrose is the worst with maltose
- as bad.”

OTHER MISCELLANEOUS PRODUCTS.

rtain  other recommended products were analyzed, but
S€ of their diversity in composition are not tabulated.

YO brands of baking powder were examined. The Casoid
Tation contained no starch; its cost is $1.03 per pound.
f1€ other hand, the two samples of Jireh Diabetic Baking
€7, analyzed in 1906, contained from 14 to 16 per cent.
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starch. Although this is less than often found in ordina,ry
baking powder, there are brands on the market that contain no
starch whatever. The diabetic who wishes a starch-free baking
powder may better prepare it at home, in small quantitieg
at a time, using two parts of créam of tartar to one of bicar-
bonate of soda, neither of which, when pure, contains any
starch. An excellent article can be thus prepared for about
25 cents per pound. Jireh Baking Powder costs 30 cents per
half pound. 4 :

Health Food Co.s Pomarius claims to be “The filtered juice
of the choicest fruit reduced in vacuo to a dense jelly of admir-
able flavor and containing only sugar of the fruit.” The sample
polarized —40° at 20° C. both before and after inversion. The
total copper-reducing bodies after inversion amounted to 55.82
per cent. calculated as invert sugar. We do not find that the
manufacturer specifically recommends this jelly as a diabetic
food, for which it is obviously inappropriate.

Ordinary jams, preserves and marmalades contain 50 per cent,
or more carbohydrates. Casoid Sugarless Jam and Casoid Sugar-
less Marmalade contained only 1.46 and 1.24 per cent. invert
sugar, respectively, making them admirably suited as adjuncts
to the diabetic’s dietary. The brands of Rademanw’s Entzuckert
Conservirte Friichte analyzed contained somewhat more invert
sugar, 3.67 and 3.41 per cent., but very low percentages for
materials of this kind. Rademanw’s preserved Erdbeeren in
eigenem Saft contained 5.72 per cent. invert sugar, and the same
firm’s Preisselbeeren ohme Zucker contained 7.00 per cent. Rade-
mani’s Feinste Johannisbeer Saft ohme Zucker contained only
0.85 per cent. invert sugar, compared with an average of 9 per
cent. found in ordinary samples of currant juice.

All of the Rademann fruit preparations, except the Johannis-
beer Saft, were labeled “artificially colored.” In three of the
four brands the color used was found to be Ponceau 3R; in
the fourth sample we were unable to identify the color. While
Ponceau 3R is one of the permitted colors sanctioned by the
U. S. government, any sort of coal-tar color would seem to be
out of place in foods intended primarily for the use of invalids..

Towmatoes fiir Diabetiker (Paradiesipfel), sold by GustaV
Muller and Co., New York, contained 7.30 per cent. invert sugaf,
considerably less than found in ordinary tomato preserves, but
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e than found in many ketchups and most brands of canned
atoes.

" Van Abbott's Diabetic Table Jelly, Orange, contained no
opper reducing matters, but was colored with Naphthol Yellow S,
permitted coal-tar dye. It cost 24 cents per bottle.

PARTIAL ANALYSES.

In order to complete the compilation of analyses of diabetic
ods Table II has been prepared in which the carbohydrate
ntent of 87 samples of 74 brands is given. Detailed analyses
‘2 number of these brands are given in Table I. The other
ples require no special comment, as none of them, so far as
know, except some of the Fromm and Rademann products,
> on the American market.

‘ WINES.

. The term “dry” as applied to wines apparently has a relative
ther than an absolute value. For instance, we find recorded a
California sauterne which contained 3.57 grams reducing
r per 100 cc., another containing only 0.07 gram. The same
: ‘ition can be found in practically all classes of so-called dry
/ Certain authorities on diabetes have advised us of their
iculty in securing wines which they could recommend to be
jlow sugar content; and the scope of this report was, there-
re, broadened to include a number of samples of wine purport-
2 to be of this class. While it was recognized that there are
ubtléss many brands of wine on the market that would be
und sufficiently dry for the diabetic’s use, and although it was
Own that a limited number of brands were specifically sold
" that purpose, the high cost of many of these precluded their
‘ by any but the well-to-do. We endeavored, therefore,
find inexpensive wines which would prove satisfactory.
1other important consideration was the ability of the manu-
turer to guarantee that his product would run fairly uniform
Composition, as regards sugar, from year to year. It was
?‘Yed that the larger manufacturers could better meet this
idition, and from this class we have taken our samples.
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o e
5§28
= &g ©
Manufacturer and Brand. gl °_§ E‘
3 28 by
Bl ®oss
o 2285
o % gms,
%  Avedyk (Berlin). Vollbrot.........cceeenanreneeenens 40 13
i Blancy(P:(iris). %?not in Stangenform..............iieen 44 12
i s i sk iDafelfotmi. . e d o e tlalde sl 46 12
41 Ebstein. Aleuronatbrot............ Al 29 20
41 Fritz (Vienna). Braunes Luftbrot B.........coovennen 20 27
= £ ki Kleberbrot. ..k iy suieiliacnsiosaaeseal 47 11
o 1 £f Mandelbrot.. ..o/t vidovsisssioslsaesimansls 23 23
o g i TithonhXot i, s /s s asise SO e i 15 35
41 Fromm (Dresden). Eiweissbrot ...........covieveeenn 38 14
48 i £ Konglutinbrot. ........ooeanninieen 39 14
46 it bt i LA N b R 3 i S UL SR SR A 40 13
41 i b LRV TR RN i SO R R A T B P o II
4 o o Lithonhrotic il Sl Sl s el en s(nivs 14 38
41 il 1 b rOvL s e Sahien as e 9 59
i icke (Potsdam). Diabetikerbrot.........ccovuinnnn 34 16
8 Ger}‘ck | i : Doppel-Porterbrot................ 33 16
bl £t 5 TR R AR 35 15
i o o Doppel-Porterzwieback ........... 22 23
&1 A o it SR S O 41 13
4 w i Mandelbrot.. . ... it ceiianaadinn 43 12
4 i g Porter-Biskuits .....ooooiiiiinn 63 8
41 i e MU abAC R L ea o dd R 72 7
g o i Sifarbiskuitsy bl ole sl cl e 5 106
48 # b STaEbrotiis e . diE il wrs s s REbsai 5 106
a1 £ i Bilerameltys i R e s ol 5 106
4$  Gortner. Diabetesmilch,....c.ovviveencieeass less than 1 530+
4%  Giinther (Frankfurt). Aleuronatbrot................ s 33 16
46 o™ b Alleuronatkakes. ol dbivis gle 55 10
48 g s Aleuronatzwieback............5. 48 II
4% Hovel (Berlin). Saccharinschokolade.................. 18 29
48 i it f b U L R Ve E Sl o 18 29
4% Hundhausen (Hamm). Glutenmehl.................... 7 76”
4  Lindheiner (Frankfurt). Diabetesmilch................ 0.9-1.0(589-530
4% Marcel (Paris). Soyabrot..............coeiiiiiiiaiens 14 32 .
6 Pavy. Mandelbrot .........oiuerniiiiiiieiiiiiiienns 70 7
4 Platschek (Karlsbad). Glutenmehl..................... 48 II
A5 o o Kakao fiir Diabetiker. . ... ..o 18 29
29 5 o LSS A e ol S IR eIy S 19 28
o it B Sojabohnenmelil oa aoi lael i 49 11
4% Pokorny (Teplitz). Diabetikerbrot............o.oovnnn 0.8 663
41 Rademann (Frankfurt). Diabetiker-Brot............... 30 18
45 it f% Y i o /e AR R 30 18
41 £ 84 Lid R R R 12 44
L i i 5 Kalesion o) el 40 13
4 u s i S Yy 50 1
41 b i s Mehlies AL 51 10
A o b g Schokolade. ....... 10 53
a A i g o Stangen i rgL 17 31

phys. Therap.,
tralbl., 1898, ii, 304). 11 ¢
krankheiten in E. v. Leyden’s Handb. der Erniihrungstherapie und Did
1904, ii, 234. % Strauss. Vorlesungen {iiber Didtbehandlung innerer Krank-

heiten, Aufl. III, 1912, 211—-215.

45 Kraus. Untersuch. zur Chemie der Diabetes-Kiiche., Zeit, diitet. u-
1; Wien. klin. Wochenschr. 11, 645; (Abst. in Chem. Cen-
4% v, Noorden. Erndhrungstherapie bei Stoﬂ‘wechs.elz'
tetik,
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g BE%S
Manufacturer and Brand. =4 0% E
3 2 8 dg
£ 28
S 2255
% gms.
Rademann (Frankfurt). Diabetiker-Zwieback ... ......[ 38 14
o L ¢ g S 12
£ i L B el £ 67 v AP RN 59 9
i ol R Schrathroty ol il el 35 15
il Girahambrats il e iy ainiy 28 1g .
¥ Haferbrotscheiben . u vl vl 65 8
iy Malelaranhd el sy 56 9
4 e b 2 E ot R GOl 54 10
e Samitdtszwieback ol 0 58 9
A SchwarsBrati peaig o U s 33 16
b R AT RIS SR 38 14
i T o (o RN AU e IS 28 19
o S e AN S S 30 18
‘t Friichte in eigenen Safte. Apfell s-7 | 106-76
. “ 5 ‘e Apl’i-
....................... L R NI D el W 0 88-76
demann (Frankfurt). Friichte in eigenen Safte. Birnen| 5-8 106-66
‘. ‘e e e Erd_
.............................................. 5—7 106-76
Rademann (Frankfurt). Friichte in eigenen Safte
U e e O SRR AR G aism e o L 3-4 |177-133
ademann (Frankfurt). Friichte in eigenen Safte.
i RS T R I R e G R AN b 530
kﬁa’demann (Frankfurt). Friichte in eigenen Safte. i
RiiMirabellen. ... ... ..., s AR ot s I A S 6-8 | 88-66
Rademann (Frankfurt). Friichte in eigenen Safte.
S R G S SR B B (ORI 5-7 106-76
Rademann (Frankfurt), Friichte in eigenen Safte.
s A R S T SR 2-4 [265-133
Rademann (Frankfurt). Friichte in eigenen Safte.
IRV eivschon, . ol el D S S R .| 6-8 | 88-66
emann (Frankfurt). Friichte in eigenen Safte
; AR i AR s IOV el o 6-7 88-76
ademann (Frankfurt) Entzuckerte Friichte (ver-
VIR R s e I GRS e RO R Bt 4-5 |133-106
emy & Kohlhaas (Erbach). Entzuckerte Friichte (ver-
i o entn G WS AT A I A RA S R s RO 3-5 |177-106
oborat-Gebiicke (Berlin). Schwarzbrot. ............... 24 22
o i Stangens ol Dl 8 66
4 W eissBrotin ool il B 24 22
i Zxvebacle iy Gan Ll 29 24
A }US BEmunschweig). ) (Brothld L aned 30000 1w b ol 35 15
% £ Sehwarzbrof!, Lol SR 35 15
Weisshrot i sii i S0 L Seei 38 14
e YAt ey 1620 oF do) Ui NSRRI o B 47 ix
Weberbear Ll ilianl s L el 50 II
T\ e ATl e ORI 10 ol 54 10
12015 o153 g 151 Yol N EORBRIRDRRY o U0 R 45 12
! I R PRI g S S8 67 8
Ollwerck (Koln). Livuloseschokolade............... 56 9

i
Noorden. Erndhrungstherapie bei Stoffwechselkrankheiten in E. v.
5 Handb. der Erndhrungstherapie und Diitetik, 1904, ii, 234.,

st- Vorlesungen iiber Didtbehandlung innerer Krankheiten, Aufl. III,
2I1-215,
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s
s &y g8
: S %5 [l5iuy
Manufacturer or Agent and Brand. E- ag};g %E E’E Selling Prices.
= BREE] e B
2 = =
Alfonso & Hipolito Sancho Vinos de Jerez Amontillado Don Quixote (Wm. J. Sheehay % gms. || liters.
o\ Wew Haven, AotatJUn EIRI SR R gl BRI 0 S ealdut e lndhis s a1 IR = | 20.60 | 1.23 || 0.43 |$14.50 per 12 bott.
Brotherhood Wine Co., New York City. Sunnyside Claret................... ..., 11.87 | 0.16 || 3.31 | 4.50 per 12 qts.; § 1.25 per gall.
o « o PSS RAesTin e iR 1 R K 2.37 | 0.34 |l 1.56 | 5.00 per 12 qts.;  I.50 per gall.
« « « “ Vit Crest Bruty i bt srieubis Lo L R 12.24 | 1.66 || 0.52 | 20.00 per 12 bott.; 22.00 per 24 % bott.
:California Wine Association, New York City. Izlieiling.1 ...................... .. Il.gl O.I% 5.30 | 4.00 per I2 gts,
8 e £ £ & infandel ot b RLalSite L S i 11.02 | 0.1 3.3L | 4.25 per 12 gts.
*Calwa Distributing Co., New York City. ‘‘Calwa” Brand Greystone (Light Hock Type): 11.81 | 0.19 || 2.79 | 5.00 per 12 qgts.
L R i - ey el R
*il £k 5 g 48 ‘“  Winehaven (Table Claret)‘ 11.46 | 0.14 || 3.79 | 5.00 per 12 th:
H. T. Dewey & Sons Co., New York City. Ives Claret......c.cooovvuiiiinininini., 1024 2,21 0-5°$Per bott.; $5.00 per 12 bott.; $6.00 per 24 5 bott.;
1.50 per gall.
B & o A MoselleLypeys i sshe e Bl .. . . 8.37 | 0.14 || 3.79 | Same as Ives Claret.
« « « « O1ld Burgundy TYDe ..ouvnunnennnrennunin JII1.14 | 0.27 || 1.96 0.75$Per bott.; $Ei.loo per 12 bott.; g.00 per 24 % bott.;
2.50 per gall.
« « « « Rl Clarerhil LU u il Lol Do i L 13.03 | 0.27 || 1.96 0.35§er bott.; $4.00 per 12 bott.; 5.00 per 24 % bott.;
. 1.25 per gall.
{Pedro Domecq’s Manzanilla Sherry. .. ...ouceeeininiiiiiieeaiiinatiieneneeneein 20.86 | 0.32 || 1.63 | 1.25 per full qt.
Empire State Wine Co., Penn Yan, N. Y. Dry (G 523, o R NSOV o SRR . 3 12.80 | 0.15 || 3.53
& il a8 4 ik State Seal Champagne & s, i e.es...--acl 12.39 | I.5I || 0.35
Los Angeles Co., Boston, Mass. California Chasselas..........c..oooiiiniiiiiieeeen . 12-;; 2.97 O.Ig 0.50 per bott.; $5.00 per doz.; $5.75 per 2 doz. % bott.
A b b i b AR AL VAP PA NVEREBL Ir. 2.99 || 0.1
o8 i 5y A8 Gutedel eI CEIN QUL o L. 11.87 [ 0.79 || 0.67 | o0.40 per bott.; 3.85 per doz.; 4.60 per 2 doz. % bott.
£t te o 1 R N AR ISR - 1I.56 | 0.19 || 2.79
Monticello Wine Co., Charlottesville, Va. II:ZIxtra WV B EY S e S ::-‘80 0.25 || 2.12 4.00 per 12 qts.; $5.00 per 24 pts.
“ 68 1 i orton s Virginia, /s L Lol e S o . .« o i 57 | 0.37 || 1.43 | 5.00 per 12 qts.; 6.00 per 24 pts.
T « « NN Rt Claveb DT T o L 2.54 | 0.20 || 2.65 | 3.00 per 12 qts.; 4.00 per 24 gtS-
<8 L LA i LR 00 QU R - <60 | 0.22 || 2.41 | 4.00 per I2 qts.; 5.00 per 24 pts.
Pleasant Valley Wine Co., Rheims, N. Y. Claret........cooiiuieinieirinanneoneess :1-22 0.29 || 1.83
h 4 .8 1 % Dy Gatawbal e et eI Tl L o 2.02 | 0.18 || 2.94
i i G & i Great Western ExtraDry .............000t8 12.33 | 4.36 || 0.12 | 15.00 per 24 pts.
M. Schreiber, Baden, Austria. Diitetischer Rothwein (E. Loeb & Co., New York, Ag‘tS.)- I1.21 | 0.15 || 3.53 | 13.75 per 12 qgts.; $14.75 per 24 pts.
ol o ¢ £ Weisswein ( i his i “ 98 10.48 | ©.11 || 4.82 | 14.75 per 12 qts.; 1I5.75 per 24 pts.
William J. Sheehan Co., New Haven, (Agts.). California [(:Jlabemet ................. i:-gQ 0.3 || 1.71 | 6.00 per 12 bott.; $7.00 per 24 J5 bott.
« « w & “ ook anissivnid T II.21 | 0.14 || 3.79 | 5.00 per 12 bott.; 6.00 per 24 % bott.
“ “ @ pi S RTHE R TN L II.15 | 0.14 || 3.79 | 6.00 per 12 bott.; 7.00 per 24 % bott.
« “ « “ “ G IS 11.32 | 0.16 || 3.31 | 6.50 per 12 bott.; 7.50 per 24 % bott.
Urbana Wine Co.y UrbanalN: V. ' Gold Seal Brut, L i iiasss s/l i saiadil s oo aee <1 12.14 | 2.30 || 0.23
i " 4 t P Su lﬁbwlf{t%lyé)'y”) Ifgg ggg 8.98 15.00 per 12 qts.; $17.00 per 24 pts.
1 % parkling Red, Special Dry’. ... eeoeeesd f / .19
e « “ « ‘@ « ' Absolutely Dry ......o.oeot" IT.98 | 0.29 || 1.83 | 15.00 per 12 qts.; I17.00 per 24 pts.

*Sold by M. Zunder & Sons, New Haven.
+ Sold by Chris. Xander, Washington, D. C.
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The analyses here recorded must in no sense be considered as
an inspection of the particular wines as regards purity, quality
and general excellence, as our only inquiry has been whether
or not they contained little enough sugar to be appropriate for
the use of diabetics. A limited number of representative manu-
facturers were written to, our needs fully explained, and sampleg
which they thought might meet our requirements were sub-
mitted by them. Where we are obliged to report rather high
sugar contents, these must not be understood as reflecting in
any way on the wine per se, but simply that it is not specially
suited to diabetics.

With two exceptions all the samples were supplied to us gratis,
and we take this opportunity to thank the following manufac-
turers and jobbers for their courtesy and co6peration :—

Brotherhood Wine Co., Spring and Washington Sts., New York City;
California Wine Association, 410 West 14th St, New York City; H. T.
Dewey and Sons Co., 138 Fulton St, New York City; Empire State
Wine Co., Penn Yan, N. Y.; Los Angeles Co., 51 Summer St., Boston,
Mass.; Monticello Wine Co., Charlottesville, Va.; Pleasant Valley Wine
Co., Rheims, N. Y.; Wm. J. Sheehan Co., New Haven, Conn.; Urbana
Wine Co., N. Y.; Christian Xander, gog 7th St, N. W., Washington,
D. C.; M. Zunder and Sons, New Haven, Conn.

Thirty-eight samples of the following types of wine were
analyzed :—nine Clarets, five Champagnes, eight Hocks, four
Rieslings, four Burgundies, two each of Sherry, Zinfandel and
Catawba, and one each of Cabernet and Moselle. The Clarets
were all low in invert sugar, from 0.14 to 0.37 gram per 100 cC.,
Sunnyside, Winehaven and Schreiber's Rothwein containing
from 0.14 to 0.16 gram. The samples of Champagne were not
so satisfactory. Published analyses of twenty-nine samples of
French and German dry sparkling wines show a range in reduc-
ing sugars from 0.13 to 1.95 grams per 100 cc., with an average
of 0.53 gram. American dry Champagnes appear to carry some-
what more sugar than imported wines of this type. Four of our
samples ranged from 1.51 to 4.56 grams; the fifth sample, Gold
Seal Brut, Absolutely Dry, however, contained only 0.54 gram,
probably a very satisfactory figure for a Champagne. Four of
the Hocks contained only from 0.11 to 0.22 gram. The Chas-
selas brand, a white wine of unknown type, contained 2.97 and
2.09 grams, amounts much too high for the diabetic’s use. The
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edel brand of the same company was somewhat variable,
e bottle containing 0.79 grams, while another contained only
19 grams. The two still Burgundies contained only 0.14 a:nd
0.27 gram; the S parkling Red, Special Dry, of the Urbana Wine
contained 2.30 grams, a comparatively high figure, while
e same brand, Absolutely Dry, contained but 0.29 gram.
Three of these Burgundies, therefore, meet the diabetic’s
quirements. The four Rieslings contained from o.10 to 0.34
oram, the two Zinfandels o0.10 and 0.16 gram, the two Catawbas
15 and 0.18 gram, the Moselle 0.14 gram and the Cabernet
030 gram. All of these ten wines are satisfactory wines for
diabetic. Both brands of Sherry analyzed are very dry
wines of this type, but the Manzanilla brand with only 0.32 gram
' sugar is the more satisfactory Sherry for the diabetic.

SUMMARY.

The main purpose of this investigation was not so much to
ct fraud as to secure information which would be of bene-
to the diabetic and to the physician who seeks foods suitable
r a low-carbohydrate diet. A summary follows of the brands
ose analyses showed 35 per cent. or less of carbohydrates,
irranged in the order of their carbohydrate content. In the
ands marked (*) the carbohydrates include fiber. (See also
ge 15.) Where a date follows in parentheses after a brand
e it signifies that the brand showed marked variations in

results have been averaged.

Under 5 per cent. Carbohydrates.

aking Powder ......... .0 Sosami R Tl

uma Sugar-Free Fat-Milk .0 Rose’s Diabetesmilch ........... 1.2

:‘,bbtt’s Diabetic Table Casoid Sugarless Marmalade .... 1.2

‘ ‘.‘Orange ................ .0 Bnergin il R 1.3

Mg’s Sugar-Free Milk .... .0 Casoid Sugarless Jam .......... 1A
Johannisbeer Saft Toalayi  Biscruta il ar i i 1%
R 0.9 Casoid Dinner Rollsi . iy 2.1%
B (00) .. 0.0% Casoid Blommii e s S 2.2%
....................... 1.0 Troport it elsliiisl Lo sn it ol

es fiber
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{70557 o LY RSN 0 S 2.9 Barker’s Gluten Food “A” .... 4.1
Gericke’s Aleuronat ............ bl Bauer’s Sanatogen ........c...... 4.2%
Jireh Diatetic Pine Nuts ....... 34 Kellogg’s Pine Nuts ............ 4.2
Rademann’s Preserved Fruits, Kellogg’s 80% Gluten Biscuits .. 4.4
Senpziekertriv L s T Fah b e S 3.5 Amthor’s Weizen-Protein ...... 4.8
Kelloge's 'Protose . ... i desss 3.6 Bischof’s Gluten Flour ......... 5.0
Hundhausen’s Aleuronat (pure) 4.0
5 to 10 per cent. Carbohydrates.
Casoid Biscuits No.' 2 .ci.0iih. o 5.6% KalariBatons (a3) i+ < S i, 7.4
Rademann’s Preserved Fruits “in Barker’s Gluten Food “C” .... 7.7
cigenem Saftl s b, gz Casoid, Biscuats! ING. 3k« sia st s 7.8%-
Casoid Biscuits No. 1 (’13) ..... 5.8 Gumpert's Ultrabrot.. . ... oLl des 7.8
Barker’s Gluten Food “B” ..... 5.9 Kellogg’s 80% Gluten ('12) .... 7.9
Kellogg’s Nuttolene ........... 6.3 Van Abbott’s Almond Flour .. 7.0
Nashwille:Nutcysa .t 2uilsdiio vl 6.3 Casoid Biscuits No. 1 (’06, 09) 8.0%
Huntley and Palmer’s Akoll Bis- Kellogg’s Almond Butter ...... 8.2
Ut e R, 6.5 Fromm's. Unt ‘Bread . ot vl 0.0
Nashwille | Nuttoda 4. o6 damsisas 6.8 B lasmony s e s iy L i 0.3t
Rademann’s Preserved Fruits, Gumpert’s Ultramehl ........... 0.4*
Sohtietlicker il Al 7.0 Metcalf’s Vegetable Gluten (’13) 0.8
Muller’s Tomatoes fiir Diabeti- Groetzsch’s Pfefferniisse ....... 0.8%
G R AR G R 7.3
10 to 15 per cent. Carbohydrates.
Kellogg’s Pure Gluten Biscuit Van Abbott’s Walnut Biscuits ... 12.3
REON. (L0 oL I L I 10.2 Kellogg’s 80% Gluten (C09) ..... 12.5%
Hundhausen’s Aleuronat (less Van Abbott’s Gluten Flour ..... 12.6
o i e ORISR 1 Pt 10.6 e i Gluten Butter Bis-
Gumpert’s Diabetiker-Stangen .. II.0* GRSV 0 | LIl IR el e 12.7
Health Food Pure Washed Nashville Nut Butter ........... 13.0
GluteniBlonrl (213) /v I8 D0 1L.I Van Abbott’s Euthenia Biscuits.. 13.2
Health Food Alpha Diabetic Kellogg’s Nut Butter ........... 13.9
AED Foo P T o 11.3 Bischof’s Diabetic Gluten Bread 14.3
Loeb’s Imported Gluten Flour .. 11.8 Bromumisitonhrof sl o e ) 14.3
Health Food No. 1 Proto Puffs 11.9 Gerickels” Sifarbrot il i 15.0
Kellogg’s Potato Gluten Biscuit Jireh Diabetic Baking Powder .. 15.0
(100, oo Mt Ratl i L 11.0¥ | Peanut Butter (range 12-20) ... 13.0
........... 12,1

Kellogg’s Nut Meal

* Includes fiber.
T See page I5.
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15 to 20 per cent. Carbohydrates.

e\ Eitonbrot! ... LUl O 15.4 Health Food Almond Meal ..... 16.9
. Abbott’'s Caraway Biscuits 15.9 Groetzsch’s Essschokolade ...... 142
Abbott’s Diabetic Rusks ... 16.0 Hundhausen’s Aleuronatzwieback 17.7*
oid Chocolate Almonds ..... 16.1 Callard’s Ginger Biscuit ........ 18.1%
fornia Paper Shell Almonds 16.3 ¢ Prolactic Biscuit ..... 19.3%
ard’s Cocoanut Biscuit ...... 16.4%* Rademann’s Erdnuss-Brot ...... 19.7
Abbott’s Ginger Biscuits .. 16.7 Fritz’s Braunes Luftbrot “B” .. 19.8
ademann’s  Diabetiker-Choko- Groetzsch’s  Diabetiker-Salzbre-
......................... 16.9 ety N L e L e S e

cheider’s Sinamylbrot ..... 20.2 Rademann’s Litonbrot .......... 21.6

ard’s Almond Shortbreads .. 20.7* # Diabetiker-Choko-
Casoid) Ruskst suid, J4s 20.8% lade-Biskuif o0ty s Jaoh it il 21.9
nann’s Diabetiker-Makronen 20.8 Fritzls. Mandelbrot 1% . . 0 LG 23.1
Bt Cocoa il Susilui g 20.0% Cereo Soy Bean Gruel Flour ... 23.7
th Food Protosoy Diabetic Health Food Salvia Sticks .... 24.0
RN N 21.2 ! “ Protosoy Soy Flour 24.5
Patent Cotton Seed Flour 21.3 Metcalf’s Soja Bean Meal .... 250

BEE unch' Bisouit . il o 21.6%
25 to 35 per cent. Carbohydrates.

Boja Bean Meal  ...... .. 25.8 Fromn's: Yudt: Breadi sl i bl 30.7
e’s Dreifach-Porterbrot .. 26.0 Van Abbott’s Gluten Bread .... 309
izsch’s Kochschokolade .... 26.1 Spencer’s Almond Paste ........ 31.6%
n Chocolat with Added Van Abbott’s Midolia Biscuits .. 31.6
....................... 26.4 s e Gluten Semola ... 324

Diabetiker-Stangen 27.0 Fromm’s  Conglutin-Diabetiker-
% -Dessert- Sehiakoladet i diir Sl a2.7
e LR b ) 27.5 Frank’s Protein-Roggenbrot .... 33.0
vv111e Malted Nut Food .... 27.5% | Van Abbott’s Gluten Biscottes .. 33.0
1 Doppel- Dlabetlker- Health Food No. 2 Proto Puffs 33.3
.................... 27.6 Frank’s Protein-Weizenbrot .... 33.5
tcalf’s Vegetable Gluten (’06) 28.1 Ferguson Gluten Bread ........ 33.6
lth  Food Pure Washed Gum Gluten Breakfast Food .. 34.2
luten Flour ('06) .......... 20.5 Gericke’s Sifarbiskuits ......... 35.3

Addresses of Manufacturers and Agents.

The following is a list of the manufacturers or jobbers, with
addresses, whose brands are referred to in this report, and which

* Includes fiber.
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are sold in America. This list is given simply as a convenience,
and is intended i no sense as recommendation of any specific
firm.

Acme Mills Co., Portland, Ore. Atlantic Peanut Refinery, Philadel-
phia, Pa. Herman Barker, Somerville, Mass. The Bauer Chem. Co., 30
Irving Place, New York. J. W. Beardsley’s Sons, New York. Beech-
Nut Packing Co., Canajoharie, N. Y. A. C. Blenner and Co., New Haven,
Conn. Berliner Milchkur-Anstalt, Hellersdorf, Berlin W. 10, Germany,
(Bouma Milk). D. W. Brooks, Newark, N. J. Brusson Jeune, Ville-
mur, Haute-Garonne, France. Callard, Stewart & Watt, 74 Regent St.,
London, Eng. Cereo Co., Tappan, N. Y. Dillon & Douglass, New Haven,
Conn. Farwell & Rhines, Watertown, N. Y. Ferguson Bakery, 833
Albany St., Boston, Mass. Fromm & Co., Dresden, Germany. O. B.
Gilman, 205 Tremont St., Boston, Mass. Golden Rod Mill Co., Port-
land, Ore. Glutinerie de Vichy et de la Méditerranée, 4 Rue Sévigné,
Vichy, France (Charrasse). The Health Food Co., 25 Lexington Ave.,
New York. H. J. Heinz Co., Pittsburgh, Pa. Heintz Food Co., 208
N. Wabash Ave., Chicago, Ill. Huntley and Palmer, Reading, England.
Jireh Diabetic Food Co., 727 Seventh Ave., New York. Johnson Edu-
cator Food Co., Boston, Mass. The Kellogg Food Co., Battle Creek,
Mich. Francis H. Leggett & Co., New York. FEugene Loeb, 2016 Madi-
son Ave., New York. E. Loeb & Co., 83 Beaver St., New York. Mac-
laren Imperial Cheese Co., Detroit, Mich. Thos. Martindale & Co., 10th
and Market Sts., Philadelphia, Pa. The Marvelli Co., Detroit, Mich.
Mayflower Mills, Fort Wayne, Ind. Menley and James, 168 Duane St.,
New York. Theo. Metcalf Co., 30 Tremont St., Boston, Mass. Gustav
Muller and Co., 11 W. 27th St., New York. Nashville Sanitarium-Food
Co., Nashville, Tenn. Nut Products Co., New Haven, Conn. Peanolia
Food Co., New Haven, Conn. S. S. Pierce Co., Tremont St.,, Boston,
Mass. Pieser-Livingston Co., 1527 So. Halsted St., Chicago, Ill. Plas-
mon Co., 66a Farringdon St., London, Eng. Pure Gluten Food Co., 90
W. Broadway, New York. Rademann’s Nihrmittelfabrik, Frankfurt,
Germany. Sprague, Warner & Co., Chicago, Ill. Roman Uhl, Karlsbad,
Bohemia. D. Whiting and Sons, 570 Rutherford Ave., Boston, Maass.
Wilson Bros., Rochester, N. Y.

The American agents for the Callard, Stewart & Watt preparations are
Thos. Leeming & Co., 99 Chambers St., New York; for the Bouma,
Brusson, Charrasse, Fromm and Rademann preparations, Gustav Muller
& Co., 11 West 27th St, New York; and for Huntley & Palmer, Wil-
liam A. Hazard & Co., 29 Broadway, New York. We do not know the
American agents for the following foreign firms whose preparations are
listed in our tables: ¢

Amthor & Co., Halle, Germany. Avedyk, Berlin, Germany. Bischof &
Co., London, Eng. Blanc, Paris. Chemische Fabrik, Dr. Klopfer, Dres-
den, Germany. Eiweiss-Extrakt Co., Altona, Germany. Frank & Co.,
Bockenheim, Germany. Fritz, Vienna, Austria. Gericke, Potsdam, Ger-
many. Karl Goldscheider; 4 Naglergasse, Karlsbad, Austria. Eugen
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Groetzsch, 22 Mainzerlandstr., Frankfurt, Germany. F. W. Gumpert, 22
Konigstr., Berlin, Germany. F. Giinther, Frankfurt, Germany. Hével,
Berlin, Germany. R. Hundhausen, Hamm, Germany. Kirche, Diissel-
dorf, Germany. Krecke & Co., Salzuflen, Germany. Lindheiner, Frank-
. furt, Germany. Marcel, Paris. H. Niemoller, Giitersloh, Germany. Plat-
. schek, Karlsbad, Austria. Pokorny, Telpitz, Austria. Remy & Kohlhaas,
Erbach, Germany. Roborat-Gebicke, Berlin, Germany. Salus, Braun-
schweig, Germany. Schelle, Braunschweig, Germany. Schelte, Miinster,
Germany. Ant. Seidl, Niirnberg, Germany. Stollwerck, Koln, Germany.
Troponwerke, Miilheim-Rhein, Germany. G. Van Abbott & Sons, Baden
Place, Crosby Row, London, Eng.

SACCHARIN PREPARATIONS.

Saccharin_is extensively used by diabetics as a substitute for
sugar as a sweetening agent. Though passing through the
body unchanged, and therefore supplying no nutriment, it is
. a useful means of furnishing the sweet flavor in foods demanded
by most diabetics. On account of its intense sweetness (500-550
. times that of cane sugar) only small quantities need be used.
" Combined with its sweetness it possesses a pronounced bitter taste,
which in itself prevents an excessive use.

It is unnecessary in this place to elaborate on the chemistry
~ of saccharin, other than to state that it is the ortho anhydrid
of sulphaminbenzoic acid with the formula C;H,.CO.SO,.NH.
t is frequently contaminated with the para anhydrid, and some-
times contains carbohydrates such as glucose and milk sugar,
or benzoic or salicylic acids. (U. S. Pharm., 8th Rev., p. 71.)
Saccharin itself is only slightly soluble in cold water, a
property which interferes somewhat with its general use. Its
odium salt, however, known commercially as ‘“‘crystallose” or
‘saccharin soluble,” readily dissolves even in cold water, and
as nearly the same sweetening power as saccharin, and a better

Saccharin appears on the market as the refined salt, as
‘erystals,” as “soluble saccharin,” and also in tablet form where
t is usually combined with about an equal weight of sodium
‘;;_ bicarbonate. It is also sold under a number of special proprietary
- hames.

The following synonyms for saccharin are given in Merck’s
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Agucarina, Anhydroorthosulphaminebenzoic Acid, Benzosul-

phinide (U. S. Pharm.), Benzoylsulphonic Imide, Garantose,
Glycophenol,
Glycosine, Neo-Saccharin, Saccharinol, Saccharinose, Saccharol,

Gluside, Glusidum (Brit. Pharm.), Glus

Saxin, Sykose, Toluolsiiss and Zuckerin.

Other names of saccharin preparations found in the literature
and the trade are Crystallose, Heyden Sugar, Intensac, Monnet’s
Siissstoff, Power, Satoin, Sodium Saccharin, Soluble Saccharin,

imide,

Sugarine, Sugar Gems, Sweetina and Sykorin.

We have examined a number of these commercial preparations,
the results being given in Table IV. They are of especial inter-

TaBLE IV.—SACCHARIN PREPARATIONgG

Cost.

ki —_
£ & 3
Brand. Form. '%AE g K
5 S 8 3
B A f‘ &
Z K &
gms, cts.
Saccharin.
Garantose, Refined. The Heyden Chem. Works, N. Y. City Powder. | 28.70 | 25 |$ 3.26
i 4 Dist. by Merck & Co., N. Y. City.... v 27.77 | 25 3.37
Soluble Saccharin.
Saxin, Tabloid Brand. Burroughs, Wellcome & Co., London|Tablets. 2.36 | 25 | 39.78
Jireh Saccharine Crystals. Jireh Diabetic Food Co., N. Y.
W@ty i b R AN DR e o O R G G ....|Crystals. | 6.36 | 25 | 14.71
Sugar Gems. John Mason, East Orange, N. J............ Flakes. 6.51 | 25 | 14.37
Saccharin Soluble Tablets. Eli Lilly & Co., Indianapolis,

s VR SO D i St IO S N A i Tablets. 6,35 2L 12.38
Hoyt's Sweetina. The Pure Gluten Food Co., N. Y. City|Crystals. | 10 77 | 25 | 8.69
Crystallose Heyden. The Heyden Chem. Works, N. Y. City A 28.38 | 75 9.89
Intensac.  Liquid Carbonic Co.) NV Y. City... Lo iiopis Powdeg il vl *
Bahlberg’s Saccharin/Crystals, . 0wl LG LS 0B oKl Crystals. 26.21
Tablet Triturates Saccharin Soluble. Parke, Davis & Co.,

Tyetrare i achr it I A e O g e Tablets. 4.35 | 20 | 17.19

Saccharin and Sodium Bicarbonate.
Saccharin Tablets, Merck & Co., N. Y. City...... ....... Tablets, 2.73 | 25 | 34.37
it Hi ot o it bl A sl e b 4.17 | 25 | 22.43
o “  Dist. by E. A. Gessner, New Haven...| ¢ 10.61 | 25 | 8.82
i e Dist. by Bronson & Pelcher, New Haven| 0.25 | 24| 9.7
Saccharin-Tédfelchen No. 1. Fahlberg, List & Co., Magde-
burgs SR R R Sy S e R i s b e % 1.64 20.10
Saccharin Solution.
Satoin. 'Gustav Mullen/&Co.,  NU Y Cityl | slak ve@ e Solution. 100

* Quoted at $1.75 per lb.
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. est in connection with the cost of the preparations, emphasizing

the phenomenon so often noted with proprietary products,
namely, the assumed increased value given to an ordinary
material by the use of a mysterious or fanciful name.

Seventeen preparations were analyzed, one of which was an
alcoholic solution of saccharin, two refined saccharin in powder
form, nine “soluble” saccharin, and five saccharin combined
with sodium bicarbonate in tablet form. With a few exceptions
the samples were purchased in small vials, costing from 20 to
25 cents each.

REFINED SACCHARIN, The two samples of Garantose proved
to be practically pure saccharin in powder form, and were only
slightly soluble in cold water, but dissolved readily in hot water.
28 to 29 grams cost 25 cents, or from $3.26 to $3.37 per Ib.
The following claims were made for this product:—

“Garantose is more wholesome, cleaner in taste, more uniform in effect,

and much cheaper to use, than sugar. Garantose is absolutely harmless.
. . . 550 times as sweet as the best sugar.”

There certainly is no justification in the claim that a non-
assimilable material like saccharin is more wholesome than a
nutritious food such as sugar, except in the case of the diabetic,
and this sweeping claim is entirely incorrect as referring to its
general use as a sugar substitute. Moreover the claim that it
“is absolutely harmless” 1is not supported by the facts. It is
true that the Referee Board in its report made the guarded
statement that ‘“saccharin in small quantities (0.3 gm. per day
or less) added to the food is without deleterious or poisonous
action and is not injurious to the health of normal adults, so
far as it is ascertainable by available methods of study.” They
further found, however, that “saccharin in large quantities (over
0.3 gm. per day and especially above 1 gm. daily) added to the
food, if taken for considerable periods of time, especially after
months, is liable to induce disturbances of digestion.” To call
such a material ‘“‘absolutely harmless” 1is quite unjustified.
The same criticism of course applies to all these preparations
in which their harmlessness is emphasized.

SoLUBLE SAcCHARIN. The nine samples contained from 8o to
87 per cent. of saccharin. Their ready solubility in cold water
gives them a considerable advantage over saccharin itself. The
brands included in this group are as follows:—
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Saxin, Tabloid Brand claimed to be ‘“perfectly harmless and -

may always be used when sugar is objectionable. About 60oo
times sweeter than sugar.” The weight of 100 tablets, costing
25 cents, was 2.36 gms., or a calculated cost per Ib. of $39.78.

Jireh Saccharine Crystals claimed to be “more economical and
preferable to the ordinary saccharine tablets as it contains no
starch or other mixture . . . it is 500 times sweeter than sugar.”
The insinuation that saccharin’ usually contains starch is quite
unwarranted. 6.36 gms. cost 25 cents, or at the rate of $14.71
per lb.

Sugar Gems claimed to be the “only substitute authorized by
German Government . . . the only safe sweetener.” The use
of the word “sugar” in connection with the brand name of
this article is of course illegal under the Federal Food and
Drugs Act. The following are some other statements made con-
cerning this product in its advertising literature:— “The sugar
of commerce is nothing else but Concentrated Crystallized
Acid. ... The loss of energy through the consumption of
sugar . . . can never be made good, as it has left its marks on
the race. ... What has been destroyed by sugar is lost and
cannot be regenerated. ... Doctors not afraid to be unpopu-
lar by going against their patient’s likings, call sugar the most
dangerous stuff consumed. . .. Kills every year many thou-
sands of httle ones. ... The Only Safe Sweetener is my
German substitute . . . its Absolute Healthfulness was long ago
placed beyond all doubt.”

It should be remembered that these statements were made
not as recommending this product for the use of diabetics, but
as a substitute for sugar in the daily requirements of the normal
household. The manufacturer’s certainty as to the harmlessness
of Sugar Gems is not evidenced in the following words of warn-
ing in a recent letter to the writers: “Would ask you to read
instructions carefully, remembering that you are dealing with
concentrated sweetness and that an overdose is even. more
unpleasant than an overdose of sugar.” A 25-cent box of Sugar
Gems weighed 6,5 gms., making the cost per Ib. $14.37.

Lilly's Saccharin Soluble Tablets made no special claims.
100 tablets, costing 21 cents, weighed 6.35 gms., or at the rate
of $12.37 per 1b.
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Hoyt's Sweetina “a soluble soda salt of pure saccharine.”
The 25-cent vial weighed 10.77 gms,, making the cost per
1b. $8.69. ;

Crystallose Heyden (Uniform Crystals). The sample, costing
75 cents, weighed 28.38 gms., or at the rate of $9.89 per Ib.
The cost was about three times greater than for the same firm's
saccharin sold under the name of Garantose.

Intensac. The small sample analyzed was obtained from the
Liquid Carbonic Co., who quoted a price of $1.75 per Ib. The
main sale of this preparation is probably to bottlers of soda
water and other “soft” drinks.

Fahlberg’s Saccharin Crystals cost $3.50 per 50 gms., or at
the rate of $26.21 per lb.

Parke, Davis and Co.s Tablet Triturates Saccharin Soluble
contained a somewhat lower percentage of saccharin than the
other soluble preparations. 100 tablets, weighing 4.35 gms.,
cost 20 cents, or at the rate of $17.19 per Ib.

SaccHARIN TaBLeTs. Five samples were examined; in most
of these saccharin and sodium bicarbonate were found in about

‘, ~ equal amounts, the latter salt doubtless being used in part to

increase the saccharin’s solubility. They were as follows:—

Merck’s Saccharin Tablets, 100 tablets weighed 4.17 gms,,
and cost at the rate of $22.43 per Ib. Another sample of the ~
same firm’s tablets of smaller size weighed 2.73 gms., and cost
at the rate of $34.37 per 1b. These prices appear to be very
high, especially in view of the fact that they contain only about
50 per cent. of saccharin. $41 or $65 per pound for bicarbonate
of soda should satisfy even the most grasping manufacturer.

Saccharin Tablets, sold by E. A. Gessner, New Haven, weighed
10.61 gms., and cost at the rate of $8.82 per Ib.

Saccharin Tablets, sold by Bronson and Pelcher Co., New
Haven, weighed 9.25 gms., and cost at the rate of $9.71 per Ib.

Fahlberg, List and Co.’s Saccharin-Tdfelchen No. 1, “110 fach
siiss” cost $3.50 per 1000, or $20.16 per Ib. They contained only
about 20 per cent. of saccharin.

SaccHARIN Sorutions. One liquid preparation, sold under
the name of Satoin by Gustav Muller and Co., New York, was
examined. “A Harmless Substitute for Sugar.” Its specific
gravity at 15.5° C. was 1.00809; it contained 17.53 per cent.
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alcohol by volume and 6.99 per cent. solids. The bottle contained -

350 cc. of liquid or 24.66 gms. of solids. 'As the cost of the
bottle of Satoin is one dollar, saccharin in thlS form would cost
$15.18 per Ib.

Cost of Saccharin Preparations.

The cost of these preparations is the most important point to
consider. There was no evidence of adulteration in any of the
samples and the various preparations were apparently true to
name. While probably all of these materials, with the exception
of Intensac, could be purchased at a much lower figure than
the pound price calculated by us, the calculated cost in each
case is based on samples of similar size and the prices are at
least comparable.

Refined saccharin cost from $3.26 to $3.37 per Ib.

Soluble saccharin, or the sodium salt, cost from $8.69 to $39.78
per 1b.; the bulk price quoted for Intensac was $1.75 per Ib.

Saccharln compressed into tablets with about an equal weight
of sodium bicarbonate cost from $8.82 to $34.37 per Ib.

It should be remembered that the individual preparations in
each of these three groups are of practically the same strength,
and only slight variations in prid® should be expected. How-
ever, we find one brand of soluble saccharin costing 4.5 times
as much as another of equal strength, and one brand of tablets
costing 4 times as much as another quite as good.

In Satoin the sweetener costs at the rate of $15.18 per Ib.

OTHER ARTIFICIAL SWEETENERS.

" Substitutes for sugar, other than saccharin, have been sug-
gested and are on the market, but we have analyzed none
of them. The more important of these are as follows:—

Dulcin (Sucrol), para-phenetol carbamide, C,H,O.C,;H, NH.-
CO.NH,. Itis a white powder of needle-like crystals, sparingly
soluble in cold water, ether, petroleum ether and chloroform,
but readily soluble in acetic ether. It is 400 times sweeter than
cane sugar. Its use in large quantities is objectionable; in small
quantities no disadvantages from its use have been observed.
It has a more sugar-like taste than saccharin.
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Glucin, the sodium salt of a mixture of the mono- and di-sul-
phomc acids of a substance having the formula C,,H; N, It
. is a light brown powder readily soluble in water, and is 300
‘ t1mes sweeter than cane sugar.

. Hediosit, CH,,0,, is the lactone of glycoheptoic acid. It is
. white, crystalline, of sweet taste and oxidizable in the body.
‘Albu,* however, claims that its sweetening power is so small
that practically it has little value.

Edulcoren. This is claimed to be used as a sweetener in
Charrasse’s Bonbons Pectoraux. Further than this we have no

information.

. AVERAGE CARBOHYDRATE CONTENT OF FOODS.

Table V has been prepared to show the average carbohydrate
content of the commonly used foods. The foods are arranged
in groups of somewhat similar character, in each case in the
order of carbohydrate content. Many foods show a wide range
in carbohydrates, and in such cases the range is given in paren-
theses In certain instances too much value must not be given
to the averages here published. Sausage, for instance, f¥e-
quently is starch-free except for the small amount contained
in the spices used, but more commonly it is loaded up with
‘cereal or potato starch, sometimes over 8 per cent. The same
‘variation, though here a natural one, is shown by many vege-
‘tables, such as turnips, squash, potatoes and mushrooms. The
ugar content of the different fruits also is most variable, and
the averages given must be accepted with caution.

The averages have been compiled from a number of sources,
but are in the main based on the compilations of Atwater and
Bryant, and Konig, and on analyses made in this laboratory.
- For the analyses of wines we are chiefly indebted to Koénig
- and various bulletins of the Bureau of Chemistry of the U. S.
j' Dept. of Agriculture.

. Having doubted the accuracy of many of the reported anal-
yses of cheese, especially as regards its lactose content, we
enlisted the codperation of Dr. James N. Currie, of the Storrs
Agricultural Experiment Station, who kindly determined lactose
in a number of varieties of this most useful food for diabetics.
His report is given on page 9.

* Albu, A., Die Ernihrung von Zuckerkranken, Halle, 1912, p. 61.

0
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;3 Weight of food £ | Weight of food
E5 same amougnt ‘r':'-g contammgt Q
Food. 2 %‘ = otf carbohy- % Food. 3%‘ sﬁ?ﬁaﬁ?ﬁ’; o
£ | e et
o 2l
8
Animal Products. gms. Animal Products. (‘cont. ) gms. =
All ordinary meats, poultry and game (except B e B e e e e 4.8 111 G
thanespeciind). . v e e o G Sheep liver..... S e S T TR 5.0 106 =
Brains, Bone Marrow, Pig’s Feet, Gelatine, M e e e e 5.0 106 ‘;’4
Sweetbreads, Tongue, Eggs, Beef Juice Skipmed miill - 5 e b ] 5.0 106 H
and truesMeat EXtract o5 5 o i s s [ Ao WHey - e o e =t 5.0 106 Eg
Camembert, Cheddar, Edam, Miinster, T e e e S e e 5 106 H
Roquefort and Swiss Cheese....... S 0 e Condensed milk, unsweetened ............. II 48 5
Tripe, dried beef and beef kidneys......... Trace S Calt'sfootgelly— .. oo oi . i e 3I A
Bologna sausage s o i v wr e S 0.6 883 Condensed milk, sweetened ,........i ... .. * 54 10 =
(range 0.2-3.1) (2650-171) n
PO B Sage T ot o s s 1.4 379 2 ;
(range 0-8.6) (X-62) s = e
et IRty o o A e e T 1.5 353 Fish and Shell Fish. 5
Neufchaleieehtegeroo = e e e 1.5 353 All common varieties except those specified.| o a
KepliY o s e s s 1506 33T Canned shrimp and lobster ................ Trace o :d
Skimmed milk cheese ......covevivnnnnnn.. 2.0 265 Cralish s e e S 1.0 530 3
(range 0-9.0) CREBg) = HOmale e e s Fe2 442 (et
Eull cream:ichepsel Sesmu s ie s o5 230 Clamselonp o o e e e e 2.0 265 ,’_'}
(range 1.1—4.0) Gieo— Al HShallane o o o e 2.6 204 X
Chiickenliver s S o e 2.4 221 SR T e st R e D el SR 3.4 156 s
Pineapple cheese~. s i oo e 2.6 204 (range 1.1-5.6) (482—95) 5 -
EranRinrtsausage .« 5 e v vl 34 156 BRI Tt e s e S 37 143 @ 3
(range 0-6.6) (X-80) (range 1.8-6.7) (294-79) : .
Eottage-Cheese: v wnivr. . o5 vos TSR 3.6 147 Mussels........ e L e 4.1 129
GoosElivel T o e oy 143 G T R T La s e DR g e e 4.7 113
9570 1 S e i e e S 4.5 118 STHTZE0n CaAVIATE 15,5 0 vvisias cr v e o 8.0 66

- ou
Butter, lard, tallow, oleomargarine, cod liver SHPO SAICR oooaoooe oo i nis v \ 81 N 7
oil, olive oil and other edible oils......... o e Tapioca (Arrowroot). ......... e o 84 6
Banana flour.......... e T e ey 6 i
: Corn starch........ e e 85 6 ;
Cereals, (whole grains). . . %
BUCRWHEI . S5 = e s 61 9 é .{
MIHRE R o S e s T el 68 8 Pastes. B
Oats: hilled S s T e e s 69 8 NG e o 72 7 g ‘
Corn (Maize)......othoveiiiiiiiiiiee.n. 69 8 Vetmice N s 7 e i e 72 7 &
T R e b ol S L R e T e zo 8 Mo o e e 73 7 -
WHEAr T e e i e 71 7 Spaghetti . . . .. e S 74 7 ?;
i e R A e R e g2 7 2
Rice, hul}ed .............................. 77 g %
Bicepolished o st s ai s s 79 7 : Ciroal Broakiast Foods : § :
Rolledngls e cr i s v i et e hrTa 64 8 E
Flours, Meals, etc. UHolland Rusks s, i o0, vor o viiiivenvionoes 72 7 B
' b e e 16 “Ralston Health loodll oo oo venviss 72 7 =
f’?a ﬂfilnr mea ............................. ?‘7‘ 9 SQOuaker Wheat Berres™ ... .. covviivovivs 72 7 9
Acnmenl s, e e e 64 8 “Wheatlet” . ........oooiiiiii. 74 7
STl (Lt e s SR e e e e 66 8 R e e e e 74 7 E
(SETR T et s e S e e 67 8 Crcked Wheat on oo oo Tl 74 7 E
............ S pertijobn's Breaktast-Rood” = STora o b o4 7 S
SraRam four . i cecicarie s s e 70 8 = j e 3
gaﬁr cor}r: ﬂOlfllr ........................... ;(I) 3 “é\:’lrzzlénl?roefalé‘i”:;séal;?o .................... ;g ; 8
AreCWReRtHIONT . o o s e € of Wheat ... ....oovnonnneennn ..
Prepared wheat flour. ;. c.......0 couees el 7 ‘:TrlSCUlt eerereeii eeeieeiieiiiiieiins 75 7 =
Self-raising buckwheat flour ............... 73 7 L (Z}ratgye-Nuts‘ ............................ ;5:, ?] 8
(5 e e R R T P e 74 = CZESE L 5 8
Wheat Aol s i e o cniis 75 7 Earma ..... R R R EEEE PR 72 7 7
Pop-corn; PopPRt. comiin v s s 77 7 “Wheatena B R 76 7
Buckwheat flolrs — . - s o oo o3 78 7 Mapl-Flake” ..... Seeeees nneeeeiiiianen 7 7
Rye ol o i e i 78 7 ‘I;IShrgdded Wheat Biscuit? .. .cao i vo e ;g ;
Riceflonr ot e e i 79 7 OMINY L uveirininrennnnninniinneans
CASSANAINOAL. T e s 81 ) T e R e 8o 7 &
Potato-starch .o, iicans o rirans o creren 81 ) Toasted cornflakes it . o iviissidaes 81 7 <



TABLE V.—AVERAGE CARBOHYDRATE CONTENT OF FooDS.— Continued.

3 i ) .
Food. FEY PR Food. 3"; same amount*
5:§ dra?esC:; I(:) éms 58 o cexholiys
p‘é‘a wheat bread. ﬁg dri‘t,?,i:ts berfdl_ns'
Infant Foods. I Breads, Cracker:

‘‘Allenburys’ Milk Food No. 1”7 ........... 66 8 P = . bk e b
siTlontinrys' Milk Food No.a™ 68 3 VVe}?nlu zwxbe K e e e i e 28 19
Mdld il ... 71 - e ERER e e Do 2 s
Sl Mk fond” - = 4 7 TG e s e s e e e e 38 14
Hmperal-Granumisc oo 76 7 (range 30-44) (40
“Benger's Food for Infants” . ... o...rrn.. 29 7 i e Jes o e e e e e 43 12
“Wells, Richardson & Co.’s Cereal Milk”..| 78 - (BT AT P e e SR SO S T e 46 12
R e e e s e e 29 7 Browisbreade: oo o vicianan e i o e i3 ¢
el bl 8r 7 N hsle e aBbreat i ooy s e s s 49 II
«Welle- Bichardssn & Co s Laciated Faod? &r 7 B T s s R A R i S e 51 10
SPidus s Bange o - 81 7 T I e e e e e e 52 10
“‘Carnrick’s Lacto-Preparata”.............. 81 7 (range 45-63) (r2-8)
e s e e e e 81 7 Ryt ad R e e s 53 10
“Sunbright’s California Baby Food”........ 81 7 Wheatbreads ol e S e 53 10
“Allenbury’s Malted Food No. 3n ........ 83 6 s R e e S 56 9
Sdtaehal ot e e 84 = Toasted'bread ..........ocoiiaeiciecnns.. 61 9
CPosserdonls Paa i = = 36 6 Gakelexceptrnitcakey == o o 63 8
“Eskay’s Albumenized Food” ............. 88 6 (range 53-78) (10-7)
“Just's Dietetic Cereal Food”.............. 92 6 R e e e e D e e s 63 8
fPepfogenic Milk Powder: <o e s ass e 6 (range 52-71) (10-7)

St bread o0 T e i s 64 8

BTt =eaRe o o e e 64 8

Breads, Crackers and Pastry. Maeatoons S en o 64 8

Peaniibiegds o0 o ondoo oo 20 27 (range 57-70) (9-8)
A COTE D e . e s e 27 20 A R EIS o o o T T i e 71 7
Cassava bread e SR AR e 27 20 (range 63-81) (8-6)

Breads, Crackers, and Pastry. (‘cont.)

Vanilia Walerss .o oo coiencone S e
(range 65-77)

Caokies 5. s
(range 61-82)

FS A T T SR e e A s

Ginger snapsipaiiaisise o A
(range 71-80)

[ee cream CONBS & s e Ut in vavab s a s oo

Syrups, Sugars, etc.
Molaggessinais o i s s
(range 59-77)
Syrup
 (range 63-73)
Maple SYrup o coms s sisnnonisid ameeis
(range 46-82)
Honey
(range 68-87)
Maplesugar ool ivaituisisnascs
(range 74-95) )
BrOWH-BHEar = v ot e s R
@angdyi i et e e A
Granulated or powdered sugar.............

Fresh Vegetables.
e e e iy e
BT 0 T 1 R e G T P S
Spipaches s i st
A S DATATNS  te s s s ressnrs s o s e e
Rhubarh. - i e s e i iy
1 T7a 1 4 d o S o Sl s e
Vegetable Marrow. ..oooesvaneoneorsassnosns
e ) MR e R e e e T A R A
Sauerkraut

71
73

74
75

71

Fresh Vegetables. (‘cont.)
7 Beet greens, cooked..... . S G
(8-7) T e s e
2 O e e e i e ey ot S
(9-6) Brussels sprouts...... TR R
7 W atEECTESE .« o winisrainiionis sons & sobism o ssi s sinta
7 T A e R S R S S S R T e
O R e e s e e
7 (ST i (g2 o) R e e e e
BernIanl o) ey w e s T T e
BN o R e A L R e
8 (range 3-6.5)
(9-7) Radishesies . o i s S s
8 (range 2.7-7.5)
(8-7) Leeks. ...:. T T e e e Pl
7 M SOOI S i v ooy s svis o s s v imianseaie
(12-6) (range 2-18)
7 Bomplingads = o s e s o
(8-6) (range 3-14)
6 SN BeANST S 2o sne o s e B
(7-6) (range 3.9-10)
6 EIOTR S o Sl S N R e e e e
6 (range 2.3-18)
5 Kohl-rabiyi oo At kAT
(range 3.5-14)
Oyster plant o o e te oo va e ans
241 T CE e S s SO S s R e
230 (range 3-12)
230 A5t Gt e o S o s e e
221 Sguasho. o e T B e A T
212 (range 3-15)
204 5 s R e e e s R e R e SR
204 (range 6-10)
177 SENE s e e S SR P i
177 (range 5.9-11.5) l

166
161
161
156
143
139
133
123
123
113

(177-82)
106

(196~71)

88

88
(265-30)
38

(177-38)
88
(136-53)
88

(230-30)

(177-44)
76
66
(177-35)
59
(88-53)
==Eg
(90-46)

88
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TABLE V.—AVERAGE CARBOHYDRATE CONTENT OF Foops.—Continued.

= § Weight of food g Weight of food
b containing £ containing
Food. o same amount Food 83 same amount
T e R
"*ﬁ wheat brea%. = m-ﬁ dri:;seaisblrgagdm&
S o 5
Fresh Vegetables. (‘cont.) gms. Canned Vegetables gms.
OIS E Tor s o e B hari
............ 9 56 eanS, RITICOIS VErtS ... . i e 250 26
(range 4-14) (£33=38) - {OSPAIABUS I Cia. st s vivini s s e aen 253 232
Ramsnipssis i ninc i rmanmiatran i s 11 48 (range 1.6-3.3) (331-161)
= (range 6-14) (88-38) grussels SPIONES & o i e e 2.9 183
e S TR e P Ut - R e 15 35 TR e e e e e o 2. 8
Pea.s ..................................... 5 35 Tomatoes —. - . . L e i '3.8 17;
Artichokes s s e e 16 33 (range 1.0-4.5) . (330-118)
Y¥ams = S e i e e 16 33 T N D e e 33 b 161
Coflitt T e s i e s 19 27 (range 1.5-4.5) (353-118)
Potatos st ot s s e e 20 29 Macedoine, mixed vegetables.............. 3.9 136
Lirhzg.r?;;gﬁslsu”) = (41-20) Am(;lankge 1.9-5.0) (279-106)
............................... 24 T A RS P i ot ott BT Lty - 120
Sweetipatatoess o o s e 26 20 (range 3.2-6.1) 4 (166-87)
o ({)ange 16.5-44.5) (32-12) PHIDRIIE R e e s e 6 .88
G U T S e e e 28 19 (range 3.6-7.3) (147-73)
(range 19.3 to 39.0) (27-14) Peas( ............ ; = ) ....................... 10 53
range 4.3-17.2 123-31
NAUASH 5 e e e e s 10 : 3533 )
Dried Vegetables. {mnge.3:0=13.9) (x4741)
=3 Beans, haricots flageolets .................. 11 48
Ceans .................................... 55 10 > (range 9.8-12.4) (54—43)
D A e o e S Ly S B 55 10 Eimacbeans. oo snedptne g e S it 13 41
Peas. .................................... 58 9 (range 9.6-16.5) (55-32)
L(f.nnls .................................. 59 9 Bakedibeans ot o soinone Lu 17 3I
L IMa B eaARS S 5 i et e 66 8 Red kidney beans: b=y isaeshit it o 17 31

(range 13.9-21.3)

Pickles and Condiments.

Distilled vipegar (i ol s ces it is

S L v it oy ] o S o e e S

Cucamber pickles: o viiaas. e e

OLVEERIPe: i v sovss e e e R

(G5 05Te e e e R SRl SRR,

Prepared mustard,,.......ccoeeveceevenssne
(range 4-15)

Retehtih s e v i e
(range 3—26)

Spiced salad ViNEGAT...scsiverssrsssssrsrone

Horseradish oo oo anss e e

Olives gTCEN .o e an s ad =

Chilisanet s s i oo i
(range 14-28)

Spiced pickles . i v S e ey

Fruits and Berries.

STt T e e N ey b P e G
Grapel = e e e o e s e

Allgatorpearac it sy >

BT (e 1 b e e e S e S
W AerMeElOnS ot e s s ors s e
2 IPT T G e e S e e S G
Cranherties . e s e
Reaches o e e
Muskmelons....... S e A
Raspberties i ciovits rmenes T

0.25
2.7
4.3

10

10
II
12
20

21

(525)

2120

(Sl o e L e oa e e r
1 5L T e e S e e
T R e s e e R e
CUFIRNLS o o s pi s T vt s
T L E e e S A e s S e
T A R e e S e e S e
(L e e e L e e SN o
Nectarifnes: . o oo b ans v i
CROTLIES - . s v s an e b aa s
T e e G SN e S e

Prunes

DSOS o i v s iy s s ve s da
P L RE D e e e e e S
Begehes T - — e
Pears
PEnEs S e o e e

Raspberties. . oo iecv ooy e =

ISP RCRERR PR P N X JeCNe ]
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TABLE V.—AvVERAGE CARBOHYDRATE CONTENT OF F00DS.—Continued.

Per cent
Carbohydrates.

Weight of food
containing
same amount

Food. OF cathchy. Food.
drates as 10 gms.
wheat bread.
Canned Fruits. gms. Jellies.
T e e T e e 11 48 Cranberry .......... Seeeyli A e e s e e
T e D TR e L e e 13 41 Orange.........oooeviin cinninn ol
DEEATEIES e T R e 15 35 Bodpe e i e e
(range 6—25) (88—21) Apple ....................................
Ao s e 17 31 Barberry......oocoiiiiiiiiiie ST
Bears. . o s e i e 18 29 Currant...........oooiiiiiiinn, , Sge
Chemies Lo e P e e 21 25 Strz_iwberry """"""""""" S A
Cabanbles . 54 15 S R s e e S e i
Hackhenis. e R e s 9 B ASRREI e S e e e
e e e S e e s e e b
S e s R e
Pineapple.. & SRR e S e e
Jams, Preserves and Marmalade. (S e P e e s e .
R T L et e S TR 47 II Guava........oooiiiiii
GOOSBREREY s o o e v s e e 55 10 Fruit Juices.
P e e e i s et 57 9 R R e b S S e A A
Pedeh e e e e 1) 9 T R
N e e e 60 9 By
Strawbherry o e i e 61 9 Crbae o e
SBOMAL. . o R e 61 9 Raspberry .. ........................
Rasterry ................................ 62 9 Peach .....
ADFICOL .. oo viovosiostine s samnmns s abia 64 8 Qumce
EREgnple = o 0 - e e 65 8 LGS S S e s e S
Ora}nge ................................... 66 8 Bl o e e
O e e s 66 8, I D e R e NNy 8 o
T T e e R S RN L S 67 8 Pih T AT ERE UL e
Grape fruit ..... RGeS e 68 8 Cherry .....
BV Yo g e et e SR R e 7 77 Huckleberry..........................::::
N R A I A 2 150 88 8 A 1 0 G o O AN riec: ot o 71 7 Grape, (Commercial)s sy s £t

Butternuts
Java almond
Prenolias .. s naiiat ceeas el Sy
Braz S s s e e e e
Paradise nuts
Walnuts; black . & vsices R S VT
Hickery nuts 5. .. e S e
Pecans
Filbents o S i cionis s e
Beechnuts
Walnuts, soft shell
AINOREES N s e e R e O
Pistachios
Peaanar el o i e et b
Pine nuts, other than pignolias

(range 8-26)
Peanuts

(range 13-37)
Cocoanuts
Prepared cocoanut
Ehisstnuts, fresh T sl R o eans
Acorns, fresh
Agerns. dried . .. L8NS S e e e
Chestnuts, dried
Lichi nuts

Soups.

Bouillon, consommé and julienne..........
Beef."
Chicken
Macktuntle: - v simaio e v P
Sreenturtle i s st aa e e,
Oxtail
Chicken gumbo
Cream of celery
Cream of asparagus

22

25
32
40
50
68
72
78

Trace.

482
294
189
136
123
113
106
38

CALSIEWT e 3
SR e S B e e
Cream of pea
Gl G WO e s S i e
Cream.of corn........ P e o e e 5
et e T A
(range 5-11)
Tomato
(range 5-14)
Bean

Non-alcoholic Beverages.

Tea (0.5 0z. to I pt. water)
Coffee (T 0z t6 I-pt Waler),. o i i oeovs =
Cocoa:(0.5 0z 0L PEowdter). oot avin
Clder s e s e s e s e v
(range 0-13.5)
Cocoa(osozoto Lt mitky s o e
Creampor lemonssoday s i eioavs s
Sarsaparilla,
Bireh-beer e e
Ginger ale
Root beer

Miscellaneous.

Plainchocolate i cii o s o ves o
Cocoa nibs, roasted
Baking powder S it s ornsr s v
(range 0-51.5)
Mince meat, home-made
Cocoa
Milk-ghocolates S o oo Tove v o » e
Milk cocoa
Custard powders
Mince meat, compressed
Sweet chocolate
el poWders e e ey

Ice cream powders (Jell-O).................

£ | Weight of food
G- containing
SE same amount
por of carbohy-
L8 |drates as 10 gms. Q
5 wheat bread. (@]
- Z
Z
gms. Ef’)
55 10 3
2 9 a
63 8 5
64 8 &
04 8 %
64 8 =
24 8 2‘3
5 8
63 8 8
%67 8 Z
68 8 &
69 ° 8 13
71 7 5
82 6 =
2
4 133
7 76 L
8 66 8
9 59 =
9 59 =
10 53 o
10 53 \e)
I 48 n |
11 48 -
13 41
13 41
14 38
14 38
18 29
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TABLE V.—AVERAGE CARBOHYDRATE CUONTENT OF IFOODS,—

Concluded.
Y LACTOSE CONTENT OF CHEESE. 95
E g&r Volume supplying
T8 same amount of
i s TuE LActosE CONTENT OF CHEESE.
EZ & heat bread. : .
B G ctose is carried into fresh curd in amounts about proportional to
; Dry Wines. liters e water or whey content. This means tl}at a fn?slll curd, containing
_ California, red, Bordeaux or Claret (range .04~ .63)| 0.16/3.31 (13.25- .84)  per cent. of water, and made from a milk containing 5 per cent. of
i: :: Burgundy ....... (range .03~ .42)| 0.15/3.53 (17.67-1.26) ose, will contain about 2.5 per cent. of lactose. Cheeses undergoing
_ Zinfandel ........ (range  .03— .35) 0.15/3.53 (17.67-1.51) ) ripening process, such as cottage, cream, and most*of the Neufchatel,
4 white/Rbiney vl (range  .06— .63)| 0.15/3.53 ( 8.83- .§ ; : : :
.‘ « " Burgundy..... (range “.10— .45)| 0.23/2.31 ( 5 30—:}3) ntain lactose in amounts ranging from about 2.5 to a fraction of one
“ i (range  .07- 3.57) 0.64] .83 ( 7.57— 215; cent. In all the cheeses examined which had been submitted to a
Birench.  red bl L AR (range  .11- .84)| 0.232.31 ( 4.82- .63) ripening process, the milk sugar had entirely disappeared.
S hitel R TR (range .65- 1.02)| 0.84| .63 ( .82- .52) _
German, white, .o o Soiil v s i (range .09— 1.96)| 0.20|2.65 ( 5.89— .2%)
Hungarian, ‘white.... . oo, (range  .04- .86) 0.25/2.12/(13.25- .62) Table Showing Lactose Content of Cheese
Ttalian, redh bty T S g (range .02— 2.70)| 0.16(3.31 (26.50~ .20) :
N vy A RERL U S RS S (range 02— 2.15)| 0.19|2.79 (26.50- .25) Brand Remarks inlldog?n'l;.af:;oes:se Nf:a::?x:-clggi'se
Noeth Carolingl . <L yG e ks el (range 08— 1.75)| 0.49/1.08 ( 6.63- .30) I 11
8h‘? ........ Sl gl ((range gz— ; 243 g._;,cr) ;‘71 &7.57— .35) Storrs Dairy 1 day old 252.9 SRR S O
OrHipeses erdil A LR Ol b range .0I- I.2I) O. .31 (53.00- .44)
AT s R (range  .10- I.19)| 0.32/1.63 ( 5.30- .45) Speedwell.Farms fresh 170.7 171.5 53.90
Riiik el pe Ly R e T B IR (range .06- .27)| 0.13|4.08 ( 8.83-1.96) Storrs Dairy 1 day old 177.0 52.63
ot -1 RS SRR R Gl (range  .02- 1.02) 0.18/2.94 (26.50- .52) same cheese 8 days old 162.1 156.9
Spanish, rehd ................... Erange L19— .(5)4; 0.35|1.51 E 2.72— .98) € “ 12 days old 106.9 104.6
b vehite i BRI LG AR range .27- .62)| 0.42|1.24 ( 1.90- .86)
Sparkling, French and German. .(range .I3- 1.95)| 0.53/1.00 ( 4.08- .27) Speedwe.ll Farms ! fresh 221.1 222.3 43.86
Sielaslyedl s e (0w L (range .10— .27)| 0.13[4.08 ( 5.30-1.96) International slimy on surface 82.8 81.9 42.90
S S hEe i R RN e (range .08- .38) 0.10/5.30 ( 6.63-1.40) EEEEEEMEASEEr 00 ....c..cccene cieiiiieaiaann 0.0 0.0 54.74
Virginia......oooiiiiiiiiiin (range  .06- 1.23) 0.16/3.31 ( 8.83- .43) Eariaeted ) i s 0.0 0.0 70.08
Sweet Wines. Gttal Rtk o g s s 0.0 0.0 58.53
Galifornial Ports i s aunidy (range  .23-13.56)| 4.76/0.11 ( 2.31- .04) t Delicieux MR A RN LY 0.0 0.0 41.61
i Madeira and Sherry...(range ..12-17.2I)| 5.38/0.10 ( 4.42— .03) NN L. 0Ll0l 0 Ll 0.0 0.0 69.79
B R SR T DR SO (range  .73-12.40)| 5.38/0.10 ( .73— .04) W usinan mild { 66.8
By o DO KR MR DR e i i (range 64-12.13)| 4.60/0.12 ( .83— .04) i e i 03
Madettal vl s o il (range 2.48- 3.88)| 2.95/0.18 ( .21- .I4) strong 0.0 0.0 70.31
%’Idalaga ......................... ((range 12.50-25.20)[18.32/0.03 ( .04- .02) .
L U o RS s A ey range 2.67— 8.24)| 3.25/0.16 ( .20- .06) i 4
2 NI A i SN R (range 3.76- 8.17)| 6.04/0.09 ( .14 .00) ( Method Employed for Sugar Estimation.
Rhine.......coooiiiiiiniiiienn, (range 1.82-T0.69)| 6.35/0.08 ( .29~ .05) To estimate lactose, exactly 10 grams of cheese were weighed into a
SHErTY . st bty docelil it (range  .52— 4.80)| 2.54({0.21 ( 1.02— .II) > L hiled g il ith ' h f
Sparkling, American............ (range 6.51-12.02) 8.28/0.06 ( .08— .04) B Tanhed fona) SopER. CTRRME, WIth (ROt water on| 3 small
" French and German. ..(range 8.00-18.50)|10.92/0.05 ( .07— .03) r, and rinsed into a 155 cc. graduated flask with ground glass
Siglay e s ol Lt DediiE R (range 1.86-20.50)|12.62/0.04 ( .28- .03) pper. 20 cc. of a saturated solution of sodium fluoride were added to
V;;m igmmercial ------------ ((Tange 2.70-40.70)|19 82 0-02 ( .20- -82)) ove the dissolved lime salts (Scheibe’s modification). The flask was
et el AR s range 3.47-14.39)| 9.46{0.06 ( .15- . d to the 155 cc. mark, and set aside with frequent shaking until the
'Other A1C°h°“f3 Beverages. %* gms.* tents came to room temperature. The flask was then again filled
Egasfllgt)’}; Gin, Rum and Whiskey................... tr;)ce 2y € 155 cc. mark, shaken and contents filtered. 100 cc. of the filtrate
y s SRR B BB K 126 € added to boiling Fehling’s solution, the volume of liquid made up
o R R R B o o il 4.5 118 300 cc,, brought to the boiling point and boiled for six minutes. The
lezlss i oyl R SR IS O SR h  A A 4.6 115 Tous oxide was filtered through asbestos, dried at 100° C., heated to
.............................................. BUY 104 ess i ; u :
PoTterlioriSta BRIl ol 6 sl < SR AR 8 3 0L 7.0 76 icss e it fu:.'nace i 'door stop. 1:emoved,q i M
Malt extrderiopmmerciall . ok 1l e SEie L) 10.6 50 Tic oxide. The weight of oxide, multiplied by %, was calculated
CUIAGAO .'uuiesiunivnenbudsuaiedtanenunnansinsuinil 25.5 21 O Copper and the lactose equivalent found from the Soxhlet-Wein tables.
g@;‘; e?le Mentheac Uiy i by 4 L bR ae et s 29.7 19 he percentage of dry matter in the cheese was determined from the loss
Binedionng Sl Y 1R B R 8 10 QI 1ot Besting i & DellEUN I e, 80 that the
Anisettal, I LGRS S 34.4 15 ‘entage of lactose can be calculated on that basis if desired.
fihartrenise s oot NS R IR St ST S0 LA L L B R 34.4 15
g by | LI B SR SRR N S TRIEA RN TR 52.3 10
Maltiextract) true i S e L el e e 703 7

* See heading on previous page.



PART 1L g

. H. Jexkins, Director, and JoHN PHILLIPS STREET,
Chemist in charge of the Analytical Laboratory.

ng 1913 forty-three individuals and firms have entered
in this state four hundred and twenty-five brands of
ers, classified as follows:

Girocenous | superphosphates |« .. v i il Lt 308
one manures and “bone and potash” ................ 26
ish, tankage, castor pomace and chemicals ........... o1

g the spring months Mr. V. L. Churchill, the sampling
isited one hundred and six towns and villages of Con-
it for the purpose and gathered seven hundred and seven
es of commercial fertilizers.
se represented all the brands registered with exception
ollowing: American Agricultural Chemical Co’s H. G.
- Bradley's H. G. Tobacco Manure, Complete Corn and
Overland Fertilizer; Williams & Clark’s Root Manure;
dia Co.s Ex. Grade Tobacco Manure; Armour Fertilizer
ks’ Connecticut Valley Tobacco Starter,* Fruit and Root
Special*; Central Phosphate Co.s Rock Phosphate; E. D.
en Co’s Potato and Grain; Coe-Mortimer Co’s H. G.
e of Potash, Double Strength Top Dressing; Consumers’
thizer Co’s Mak-Gro. Odorless Plant Food* Early Crop
tless Fertilizer*; Essex Fertilizer Co’s Special Tobacco
re; Ernest L. James’ Ground Bone*; Lister Agl. Chem.
s’ Special 10 per cent. Potato Fertilizer,* Special Grass
ture* ; Munroe & Sow's Wood Ashes; New England Fer-
Co.s Tankage; Niantic Men. Oil & Guano Co.’s Acid.
ano; Parmenter and Polsey’s P. & P. Potato Fertilizer;

ample sent by the manufacturer was analyzed.
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Wilcox Fertilizer Co’s H. G. Tankage; Worcester Rendering
Co.s Corn and Grain,* Potato Fertilizer.*

Large numbers of samples have also been sent for analysis by
purchasers, making the total number analyzed as follows:

1. Containing nitrogen as the chief active ingredient:

Nitrate of soda and nitrate of lime ..................... 15
Driedt blaad) it d ol RS AN NN 2
Cotton seed meal ....... S A S AN IR N O 315
(Castorinaraee el S L CC ST e e s T 8
Other pittogenpud anakter v Ul do G O DRAGEE L I

2. Containing phosphoric acid as the chief active ingredient:
Ground phosphate rock, bone ash and calcined phosphate 8

Thomas slag or basic phosphate ....................... 12
BrrecipttatediBont i s LA SG IR IR RS el A 1 sE T g 7
Dissolved rock phosphate or acid phosphate ............ 19
3. Containing potash as the chief active ingredient:
Iigh \srade sulphate of) potash IR Bl 8
Double sulphate of potash and magnesia ............... 2
Mauridte! af!ipotashiine iR At I, SaRra sl e « 16
1G5y o O SRt G RO R SN U 5
Vegetable potash and cotton hull and cotton boll ashes .. 3
4. Raw materials chiefly wvaluable for nitrogen and phosphoric acid:
Hishiinraniires it oyl NGO IR B S 11
Slanohter Houstamiorge | ddionatars Crasa et s R e 9
Garbage atldgd iy IR I N Sl Lt S Sy 2
Botielmanuares | Lt iodainls thin e Wzuadl s e pad R 35
5. Mixed fertilizers:
Acidivnhpsphateyand potash ) TGO RER LRI 2
Tobacco fertilizers containing only phosphates and potash 3
Nitrogenous superphosphates’ ....... ... . ... 000 0L 347
HHome imnixturestiie e WIS | aamsiittand) Sk 6
6. Miscellancous fertilizers, lime, ashes, etc. .................. 54
hatalitl’s JLis R it e v U SR T 804

EXPLANATIONS CONCERNING THE ANALYSES.

The analyses given on the following pages show the percentage
quantities of nitrogen, phosphoric acid and potash present in
the samples, and, in many cases, their solubilities which give
some indication as to their probable availability to crops.

Each analysis is the average of two closely agreeing determina-
tions made independently by two expert analysts following the

* A sample sent by the manufacturer was analyzed.
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methods of the American Association of Official Agricultural

' - Chemists.

Samples are numbered consecutively as received.
The prices given are those quoted by the sellers of the

~ goods to our agent as their cash fon prices. In some cases quite
. different prices are charged by dealers for the same goods.
. These quotations, therefore, should be regarded only as a general
~ guide, not at all as a basis for individual purchases. This matter
. is further explained on page 137.

When materials contain either nitrogen, phosphoric acid, or

. potash as the single fertilizer ingredient, the cost per pound of
. that ingredient is easily calculated from the ton price and the
. analysis. Thus, if a sample of muriate of potash contains 50.2
. per cent. of potash, which is 1004 pounds per ton, and costs
. $42.50 per ton, actual potash costs 4250 = 1004, or 4.2 cents
. per pound.

Fertilizers which are mixtures of various raw materials and

. contain two or more of the fertilizer ingredients above named
. are reported with an attached valuation. -

VALUATION OF FERTILIZERS.

There is so much misunderstanding as to the meaning of the
term valuation as it is used in our fertilizer reports that particular
attention is called to the following explanations:

The valuation of a fertilizer is the result of calculating the
retail cash cost at freight centers of an amount of nitrogen,
phosphoric acid and potash in high grade materials equal to the
amount contained in one ton of the fertilizer. It is a valua-
tion of only one factor which makes up the cost of a fertilizer,
namely, the market cost of the three kinds of plant food in it.
Valuation no more shows the fair retail price of a fertilizer than
quotations of steel Dbillets can show the fair price for small
amounts of structural steel of a specified shape. 1f, however,

. the prices of steel remain fairly uniform, a comparison of these
. quotations with the rates charged by different companies in open

competition for the finished product is a help, though not a

. perfect guide, to the buyer in studying the bids of different
- manufacturers.

To illustrate: Of two fertilizers, A and B, let us assume that

A contains 3.5 per cent. of organic nitrogen, 4.5 per cent. of
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yvater—so'luble, 3 per cent. of citrate-soluble and 1 per cent. of
ms‘olub.le phosphoric acid and 6 per cent. of potash, and sells
at retail for $35.00. B contains 2.0 per cent. organic nitrogen

3.5 per cent. of water-soluble, 3 per cent. citrate-soluble and
4 per cent. insoluble phosphoric acid.and 8 per cent. of potash
and retails for $32.00. §
We assume that both are compounded of raw materials of
good quality and ready availability to crops, are sold by well-
known and reputable manufacturers, and the prices are the best
obtainable by the buyer for these two brands. The question is
which is the better purchase: 70 pounds of nitrogen, 150 pounds’
of soluble phosphoric acid, 20 pounds of insoluble phosphoric
acid and 120 pounds of potash at $35.00; or 40 pounds of
nitrogen, 130 pounds of soluble phosphoric acid, 8o pounds of
insoluble phosphoric acid and 160 pounds of potash for $32.00.
Obviously the first thing to do is to get the approximate value
of all these separate ingredients in one figure so as to have some
common basis of comparison. In a ton of A are 70 pounds
of organic nitrogen, which can be bought for about 19 cents
a pound; 150 pounds of soluble phosphoric acid, which can be
bought for 44 cents per pound in form of acid phosphate; 20
pounds of insoluble phosphoric acid, for which we may allow
2 cents per pound; 120 pounds of potash, which can be bought
in form of muriate for 414 cents per pound. ’
Calculating as follows,
0 Il 10 f e g ST
150 X 4% = 6.75
S0/ 2 i 40
120 X 4% = 5.10

25.55

it appears that the plant food in fertilizer A can be bought, at
freight centers, in raw materials, for about $25.55, and a similar
.calculation shows that the corresponding figure for fertilizer B
is $21.85. These two figures are the “valuations” of the two
fertilizers. Each gives a single figure to represent the trade value
of the actual plant food in each of these two fertilizers, A and B,
but neither shows the fair market price of the goods.

Valuations do not, of course, show the agricultural value of
the plant food in fertilizers. Nor do they show the cost to
the manufacturer of the stock which he used in the mixture.

VALUATION OF FERTILIZERS. 101

is profit comes in part from skill and judgment in buying the
nt food on the most favorable terms. The valuation shows
simply what it would cost the farmer to b}1y the same amount of
;.plant food as the mixed fertilizer contains, at freight centers,
" ynmixed, in raw materials of good quality. !
" But the cost of the plant food contained in a mixed fertilizer
-!”is but one item, though the largest single item, in its cost. Other
items are grinding and mixing, bags, freight, agents’ commis-
jons, as well as other items, overhead factory charges, losses
nd profits.
- It cannot be stated too emphatically that the valuation does not
" and cannot show the fair retail price of fertilizers, but only one
tem—the largest item to be sure—of the cost. In fact one must
dd ten dollars or more to the valuation to approximate what
would be, in most cases, a fair selling price.
 Fertilizer A costs $35.00, and the plant food in it has a
aluation of $25.55. Fertilizer B costs $32, and its plant food
valuation of $21.85. The charges for converting the raw
materials into a uniform mixture and delivering it are $9.45 in
A and $10.15 in B; or, in A about 37 per cent. of the valuation
i of the plant food in it, and in B 46.4 per cent—figures which
~ we call percentage difference between cost and valuation.
| Assuming the substantial accuracy of the costs of plant food
nd that the nitrogen, phosphoric acid and potash are equally
* valuable in both brands, it is clear that A is a better purchase
‘than B. For while the difference between cost and valuation
(1. e, the cost of manufacture and selling) is only 70 cents more
~ in B than in A, in the latter it is about 46 per cent. of the value
~of the raw material, and in the former only about 37 per cent.
To recapitulate:

' 1. Valuation represents one item, and the largest item, in the cost
. of mixed commercial fertilizers. It is a valuation of only one factor
. which makes up the market price, namely, the average market cost of
the untreated raw materials of high quality which enter into its
~ composition.

| 2. It affords a basis for estimating, approximately, the fair selling
. price.

3. It affords a basis of comparing fertilizers which differ consid-
- erably in composition and price.

4. It does not represent the fair selling price.

5. It does not show the agricultural value of the ingredients in it.
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The trade-values used in the calculations made in this report
are only approximately correct, for market prices constantly
fluctuate, but they are accurate enough to be used to compare
fertilizers which are on sale at the same time.

TRADE-VALUES OF FERTILIZER ELEMENTS FOR IQI3.

The average trade-values or retail costs in market, per poﬁnd,
of the ordinarily occurring forms of nitrogen, phosphoric acid
and potash in raw materials and chemicals, as found in New
England, New York and New Jersey markets during 1912 and
adopted at a conference of representatives of the New England,
New York and New Jersey Stations in March, 1913, are as

follows:
Cents

pound.
Nitrogen in' nitrates and ‘ammonia”sales’ /i by nr il SLL T U WL 18
Nitrogen, organic, in fine dry fish, blood and meat ................. 20
in cotton seed meal and castor pomace .......... 20
in fine* bone and tankage and in mixed fertilizers 19
in, coarse™ bone and tankage ... u.i.ileveeden . 15
Phosphiorici acid swater-soluble s Loy LUl (st s Sl ias e vl 4%
citrate-soluble} and in fine bone and tankage, cotton
seed meal and castor pomace ................. 4
in coarse bone and tankage and ashes ........... 3%
insoluble in water or citrate solution in mixed
Testilizers i s v bl el fiv gl U sl el g G
Potash in high grade sulphate and mixtures free from muriates ... 5%
cotton seed meal and castor POMACE .....vivveeuninons 5
I ate i e FaR I GRIER Bt B b BN | AR 4%

The foregoing are, as nearly as can be estimated, the average
prices at which, during the six months preceding March last, the
respective ingredients were retailed for cash, in our large markets,
in those raw materials which are the regular source of supply.
The valuations obtained by use of the above figures will be found
to correspond fairly with the average retail prices, at the large
markets, of standard raw materials.

*In this report, “fine,” as applied to bone and tankage, signifies smaller
than &% inch; “coarse,” larger than g inch.

T Dissolved from 2 grams of the fertilizer, previously extracted with
-pure water, by 100 cc. neutral solution of ammonium citrate, sp. gr. 1.09,
in thirty minutes at 65° C., with agitation once in five minutes. Commonly
called “reverted” or ‘“hackgone” phosphoric acid.
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METHOD OF VALUATION OF BONE AND TANKAGE.

To obtain the valuation of ground bone or tankage the sample
is sifted into two grades, that finer than 4 inch, “fine,” and
that coarser than 5 inch, “coarse.”

The nitrogen value of each grade is separately computed by
multiplying the pounds of nitrogen per ton by the per cent. of
each grade, multiplying the product by the trade-value per pound
of nitrogen in that grade, and taking this final product as the
result in cents. The sum of the separate values of each grade
of nitrogen and phosphoric acid, thus computed, is the valuation

. of the sample.

MeTHOD OF VALUATION OF MIXED FERTILIZERS.

The organic nitrogen in mixed fertilizers is reckoned at 19
cents per pound, nitrogen of nitrates, and ammonia salts and
phosphoric acid in its three forms of solubility, at the prices

i given above. Potash is rated at 4%4 cents, if sufficient chlorine

is present in the fertilizer to combine with it to make muriate.
If there is more potash present than will combine with the
chlorine, then this excess of potash is reckoned at 574 cents per
pound, except in certain special cases, to be noted later,. where
carbonate of potash has been used in the mixture.

To obtain the Valuation of a Fertilizer, multiply the pounds
per ton of nitrogen, etc., by the trade-value per pound. The
several products give the values per ton of the several ingredients
and their sum is the total valuation per ton.

This information helps the purchaser to determine whether it
is better economy to buy the commercial mixed fertilizers, of
which so many are now offered for sale, or to purchase and mix
for himself the raw materials.

I. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN.

NITRATE OF SODA OR SODIUM NITRATE.

As offered in the Connecticut market this year, nitrate of
soda contains about 15.4 per cent. of nitrogen, equivalent to
93.5 per cent. of pure sodium nitrate. The other usual con-
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stituents are moisture and small quantities of common salt and
Glauber’s salt (sodium sulphate).

2552. Sold by E. Manchester & Sons, Winsted. Sent by
W. A. Simpson, Wallingford. }

2508. Sold by L. T. Frisbie Co.,, New Haven. Sampled at
factory. y

2501. Sold by Bowker Fertilizer Co., New York. Stock of
J. P. Barstow & Co., Norwich.

2635. Sold by Lowell Fertilizer Co., Boston. Stock of G. C.
Bradley, New Haven.

2634. Sold by Nitrate Agencies Co., New York. Stock of
Apothecaries Hall Co., Waterbury, $58.00, and C. R. Treat,
Orange, $55.00.

2191. Sold by E. Manchester & Sons, Winsted. Sent by
John Gotta, Portland.

2506. Sold by Coe-Mortimer Co., New York. Stock of L. A.
Gowdy, Somerville.

R715. Sold by American Agricultural Chemical Co., New
York. Stock of F. T. Blish Hdw. Co., South Manchester.

2496. Sold by Armour Fertilizer Works, Chrome, N. .
Stock of Geo. S. Phelps & Co., Thompsonville.

2707. Sold by Wilcox Fertilizer Co., Mystic.
factory.

2018. Sold by Sanderson Fertilizer and Chemical Co., New
Haven. Stock of H. D. Johnson, Highwood.

2020. Sold by Sanderson Fertilizer and Chemical Co., New
Haven. Stock of Connecticut School for Boys, Meriden.

2924 and 2925. Sold by Lowell Fertilizer Co., Boston. Stock
of A. N. Farnham, Westville. These two lots represented
damaged goods and were sold on terms very favorable to the
buyer.

Sampled at

ANALYSES OF NITRATE OF SoDA.

StatonNGY Il o1 on 1 2552 2508 2501 2635 2634 2191 2506
Percentage amounts of
Nitrogen guaranteed .... 1500 I5.00 15.00 15.00 15.00 15.00 I5.00
Nitrpgen fonmd ol 1560 1588 1572 1520 1512 1500 1580
Equiv. to sodium nitrate 0472 96.42 9545 92.29 91.80 9I.07 05.03
Costiipertizon e LY $54.87 56.00 5800 356.00 56.50 56.40 60.00
Nitrogen costs cents per
pound. ol .. 17.6 178 184 184 187 188 19.0

'

i
b
i
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EEation o LUl ATl 2715 2496 2707 2018 2020 2924 2925
Percentage amounts of
Nitrogen guaranteed .... I5.00 }4.81 TR0 T R.001 TH.O0 T 5 4 viseie
Nitrogen found ........ 1536 1572 1518 1548 1544 14.82% 14.92%
Equiv. to sodium nitrate 03.26 05.45 02.17. 93.99 93.74 80.98 90.50
Bost per ton .o a0h B6D.00 ., G2.00/1 6000 i - T SR
Nitrogen costs cents per
ronnd o L 19.5 19.7 19.8

The cost of nitrogen in this form has ranged from 17.6 to 19.8 cents
per pound, the average being 18.8 cents. This was the average price
in small lots at retail. It was bought in car lots or mixed car lots
for about 17.3 cents per pound. The cost of nitrate of soda is of
course subject to sudden changes so that the same firm may sell for
several dollars per ton more or less in one month than in another.

DRIED BLOOD.
2026. Sold by Pittsburg Provision and Packing Co., Pitts-
burg. Stock of H. D. Johnson, Highwood. Contained 11.68

i per cent. nitrogen, equivalent to 14.17 per cent. ammonia.

2638. Sold by American Agricultural Chemical Co., New
York. Stock of E. E. Burwell, New Haven; guaranty, 9.87 per
cent. nitrogen. Contained 9.59 per cent. nitrogen, equivalent to
11.65 per cent. ammonia,

NITRATE OF LIME,

1086. Sent by The Everett B. Clark Co., Milford. It con-
tained 11.95 per cent. nitrogen, all in the form of nitrate and
25.20 per cent. lime.

All but 2.38 per cent. of the sample was water-soluble and all
but 0.37 per cent. was soluble in acid. The nitrogen in this
material is doubtless as quickly available as that of nitrate of
soda and in addition to the nitrogen it supplies lime. The great
objection to its use as a fertilizer is that it absorbs water very
rapidly and is therefore difficult to handle. A small sample
exposed to the damp air of the laboratory for one day absorbed
23.4 per cent. of moisture.

COTTON SEED MEAL.
(ANALYSES ON PAGES 108-112.)
The Station has examined 315 samples of cotton seed meal
which was used as a fertilizer this year. These represented some
6,970 tons and a cash outlay by Connecticut farmers of about

*Sold at a reduced price because of lower quality.
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$239,000. Each analysis has been reported to the dealer and

to the purchasers from each car so far as they were known to

us. Buyers should in every, case call for the Station analysis,
which is usually in the dealers’ hands, and claim a rebate on
all lots which do not come up to, guaranty. Of these 315
analyses, 174 are not here reported. All of them practically met
the sellers’ guaranties, and they are omitted because they are no
longer of general interest and.value and the space they would
fill is much needed for miatters of present importance.

The analyses here reported are of 132 samples which did not
meet their guaranties and 9 on which no guaranties were reported
to us.

Of the 315 samples the average per cent. of nitrogen is 6.89
(extremes 5.48 and 8.0), the cost per ton is $33.00 (extremes $30.25 and
$38.00) and the cost per pound of nitrogen 20.7 cents (extremes 17.8
and 24.8 cents). : (

The cost per pound of nitrogen is figured by allowing $4.42 for the
potash and phosphoric acid in a ton of meal, subtracting this from
the cost and dividing the remainder by the number of pounds of
nitrogen in the ton.

The average percentage of nitrogen was o.10 higher and the cost
per pound of nitrogen more than a cent lower in the samples which
met their guaranties.

Those who wish to have samples of meal examined at the
Station must bear in mind that proper sampling is no less import-
ant than accurate analysis, and that careless sampling makes the
analysis worse than useless. The seller will not and should not
accept an analysis, unless he has proof that the sample was
properly drawn. At least twenty bags should be opened in every
car lot and about a pint taken from each, by thrusting the hand
or a cup down into the meal. These samples should then be
mixed carefully, and two samples drawn from the mixture, one
to be sent to the Station and the other held for the manufacturer
in case it is called for. The one who samples should be prepared
to make affidavit as to the date, number of car, number of bags
opened, etc. The sample sent to the Station should be fully
described on a blank, which will be furnished on application.

This information should be given to the Station before the
analysis is undertaken, for the Station has no right to do work
with state funds unless it has some assurance that the work,
when done, will be of value to the public. Frequently we receive

CASTOR POMACE. 107

samples with no marks to identify them, broken packages from
. which a part or all the sample has run out over the mail matter,
samples quite too small to be representative, and §amples not of
. stock delivered in the state but of what some shipper proposes
~ to supply. These, of course, are worthless, but they are not
: positively harmful, whereas a sample of meal on sale in the
. state, which is apparently all right, but has not been carefully
drawn, may do great injustice either to buyer or seller.

CASTOR POMACE.
Castor pomace, a residue from the manufacture of castor oil,

~ and extremely poisonous to stock, which will eat it greedily if
. given the chance, is used to some extent as a fertilizer for tobacco.

2630. Sold by Olds and Whipple, Hartford. Sent by J. E.

. Phelps, Suffield.

2705. Sold by Rogers Manufacturing Co., Rockfall. Sam-

pled at factory.

2492. Sold by F. S. Bidwell & Co., Windsor Locks. Sent
by F. B. Hatheway, Suffield.

2697 and 2499. Sold by Baker Castor Oil Co., New York.
‘Stock of F. S. Bidwell & Co., Windsor Locks, and of Spencer

Bros., Suffield. :
2636. Grey Pomace. Sold by Olds and Whipple, Hartford.

% Sampled at factory.

2456. Sold by H. J. Baker Bros., New York. Sent by A. E.
Holcomb, North Granby.

2637. Sold by American Agricultural Chemical Co., New
York. Stock of G. A. Williams, East Hartford.

ANALYSES.
Sation No.'.iiies.: 2630 2705 2492 2697 2499 2636 2456 2637
Percentage amounts of
Nitrogen guaranteed 550 4.92 425 450 4.50 500 .... 450
Nitrogen found .... 574 490 475 4.58 434 442 436 426
Cost per ton ....... $25.00 25.00 2500 25.00 24.00 2500 25.00
Nitrogen costs cents
per pound ...... 19.5 22.9 23.6 244 247 253 257

The Baker Castor Qil Co. stated that our analyses showed much
less nitrogen than found in other samples, the lowest recently
reported being 4.70. In the three samples taken from different
stocks in Connecticut we found 4.58, 4.34, 4.36 per cent.




ANaLyses oF CoTrToN SEED MEALS WitHOUT A GUARANTY OR BELOW THEIR GUARANTY.

-
Station Per cent. of Nitrogen. Nitrogen 80 =
No. |Manufacturer or Jobber, Car No. or Marks. Purchased, Sampled or Sent by Cost per ton. | costs cents
Found. Guaranteed. per pound.
Q
Alamo Oil and Refining Co., % % g
2632 [San Antonio, TeX.......00v.... G, B Hammon, Suficld = oo o = s 7.68 s $35.00 19.9 Z
2457 |F. W. Brodeand Co. .......... A RCHBICOmb .. o et as e 6.74 e 33.50 21.6 a
BAOIS 02307 - 5 e Amos D.=Bridge’s Sonss ... ..o 6.39 6.50 31.75 21.4 S
Humphreys, Godwin and Co. 5
F0I0 50007 e o e s s 8.00 8.14 38.00 21.0 )
2108130706, . 2 o e 7.96 8.74 " 37.50 20.8 5
2T90- Aol o s 7.95 8.14 38.00 2151 E
2IT0 M0I0G s e 7.88 8.14 37.50 21.0 =
97T 0200 s e e ox 7.84 811 =, 38.00 21.4 Z
170 TH0RRE e e 4 7.83 7.96 37.50 21.1 =
2082 NG T e “t S e e 7:83 8.11 37.50 2%=% 1%}
I8 g e Tt S e e e e TR 7.95 37.50 21.2 ?
DR B e e e ! R s 7.80 8.06 37.50% 21.2 =
B ART e i e e ‘s e e e e 7.79 8.14 37:50 I~ - 2F3 o
200060 s = e - L2 b e e 07 7.94 38.00 21.6 Z
1913 (6209I....... S e SR L8 e s B e 7.76 8.05 | 38.00 21.6 =
e S DT S e e e e £ R e et o o e 7.74 8.14 37.50 21.4 &
Y00 AR e & e oy e T s e s 93 7.89 37.00 21.1 g
220% 180878, . e .0 Bidwellrs o e e s e — = 7.64 7.75 36.50 21.0
2211 [I0T70- s Oldscand Whipple oo o e a5 7.69 34.00 19.5 5
27100256, o e i e i 7452 7.69 35.00 20.3 V)
T S e e e & e TS O e e g 7.52 7.81 37.00 21.7 H
BOOVENOAD. ... o = WEAE A S = 7.50 8.02 38.00 22.4 P
e i T R e e - M 12 e ST I 7.49 7.69 34.00 19.7
22IDAGBAOE. S e e e LS e e e e 7.49 7.69 35.00 20.4
2534 (72981, 67504, 24975, 94192, 65161 ** S e ST e A 7.36 7.53 36.00 21.5
2570 (66257, 191862, 17283, 28873, >
S e s S e o e D T s 735 7.53 37.00 22,2

Per cent. of Nitrogen. Nitrogen 2
Stﬁt;?n Manufacturer or Jobber, Car No. or Marks. Purchased, Sampled or Sent by e e Cost per ton. ;tz\‘.; ;:::1’
% “ :

e Smt e St e Oldszand Whinples i oo aimeinevearns 7.29 7.40 $35.00 2I.0 23

2222 gngS ......................... qum. Tolﬁzcco Cﬂrp .................... ;:g ; g; : :zg :
EODAA T os s et s et [ e e e s TR 3 2 S
:ﬁ;? 340;17 ....... S e Oldsand Whibple oot oo v amm e 7.28 7.40 34.00 20.3 i
2004 114805 e v ienes e rat s R e e Z:2h 7.40 35.00 21.0 3
2024100705 = s aiins s e o £ e s e N8 7 .40 35.00 21.0 :
2035 1TOTATZ . o ive voiviaassios sioraiasiosie At e e e P 7.26 7.40 35.00 217 ‘
2173 113438 oo iiiiie i sens 2 e e e et 7.26 7.40 34*50 20.7 = -
ZROAEDTAOS < o oo s s sscs Conn =T obacco:Cotp. ivvinvariviirovins 7.25 = 22.5 g -
1970 47808 v e e e s ire SldsandWhipple - osi s v rourivin 7.24 7.40 35.00 21.; 3 :
2174 |575749 e vvee seconsaciosecans At e oo PR e 7.22 7.40 34.50 20.6 3 3
BB RN e e e BisselLGraves Consavvin s vvomsmoonisns % 7.50 32.65 19. Z 1
298D LI a0 o e s e e OldsandWhipple. o iicrins s avoermns 290 7.40 35.00 2L = :
2O0T=I2Ba8 =5 T e e e Ty 7.19 7.40 35.00 21.3 g
ZORT SHODTOR v rorci e R e A R e Ry 7.19 7.40 35.00 218 =
2005 FOI0T oo i e e e et 7.19 7.40 33.00 19.9 g
OB OERs0. o e e e o R e s e e 207 7.40 35.00 2%.3 =
LTS LRl S e e S e = e e 7.15 7.40 35.00 21.4 g
L A E N e et e e e = S i s e 7.14 7.40 35.00 21.4 L B
ZOBRPNPIRT - o e e ook o e e tr e R R 2oL 7.40 35.00 21.5 g
205 E0AED ... . o ian i & e S 7.07 7.20 34.00 20.9
RSN eRanh: wl o e EEY Bissell=Graves Co.cicovcinv oo raniumanns 107 7.50 32.65 20.0
ZOMBEIBEBORD o, s s e i R e e 7.05 7.50 32.65 20.0 :
BZETSeRnE = e SPENEEr=BIOS, i v v i e 763 7.50 33.50 20.7 :
ZEXAB002. = s s Oldsand=Whipple o = . e e ;.gz ;.ig gg.gg :c:.g 3
6 (321 s s e 3 5 5. 2
2228 e Conn. - Tobaceocliotp -, oviusrrenocissn 7.00 7.24 x 22.5
2007 Oldscand Whipple- =0 oo 6.98 7220 34*00 21.2
2585 - IConT, - TODACCO-CaIPer. .o vvs s s v sonis 6.98 - A i 228 3
2118 Oldssamd-Whipplersoe S o vsiionnss 6.96 7.20 33.00 20.5 =
2215 o e et 6.95 %20 33.00 20.6 8 ;
2326 A4 s e 6.95 7.07 34.50 21.6 3
*$3.70 per unit of ammonia. 3
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e = Per cent. of Nitrogen. Nitrogen :
No. anufacturer or Jobber, Car No. or Marks. Purchased, Sampled or Sent by - Cost per ton. | costs cents o
= Found. Guaranteed. per pound.
% %
fonfaEpa - = Olds and Whipple. .. .cuuviimnneesisonnns 6.95 8.05 $37.00 23.4 8
2080 e s et DISSElECIvER 0l o s e ne 6.94 7.50 32.65 20.3 2
R I e R e s S S NS SR QldsandWhipple . i s 6.92 7.08 33.50 2I1.0 Z
2L T O T e s SR et e e £ e o S 6.92 7.40 34.00 21.4 g
AEINCIERIONY . == . e e e s 6.92 7.20 33.00 20.7 =
Ty R T I L e e e £ O e S e 6.90 7.20 34.00 21.4 Q
T A 0] E e S O e S = SR S e e 6.90 8.05 37.00 23.6 S
= e S e sk bt i BISECIEGTAVER CO e vs ettt e s 6.87 7.50 32.65 20.5 =
20310320 v, o5 et S e bk 9T = e TR Tk e 6.83 7.50 32.65 20.77 ¥
ARBO-EAT80 G e e Conn. Tobacco Corp............ i 6.80 7.07 * 22.5 )
- L IR U et s s s Olds and Whipple . e 6.79 7.20 33.00 21.0 ‘;;
240D 12Eg0 e e e e o e e 6.75 7.08 = 32.00 20.4 E
£ T S R e e e e S 52 G e 6.72 6.99, 32.50 20.9 =
2R O o e e e Bissell-Graves Co.cimnis i iscaiais 6572 7.50 32.65 21.0 Z
238 lra0s e oo s e BPEnLer BIoS o i ias e e 6.7 7.00 31.50 20.2 =
23N AB020 e e b e e e e ke 6.70 7.00 3I.50 20.2 %
b7 R L O e S A e e Olds and" Whipple. o ioiicoion e 6.68 6.79 32.50 21.0 S
T D e e e e @ SR = e 6.66 7.40 35.00 23.0 =
S T e e e e e S e <5 EEESRE  ae  T s 6.66 6.99 32.00%| 20.7 ]
2008 SEREE- o s e s £t e e irane G R 6.66 7.20 33.00 21.5 A
20 AN s e e = R e e 6.66 7.08 32.00 20.7 =
T R R S s e < SR e B ey ey 6.64 6.99 32.00 20.8 g
2380: 2 Xg00 = e e Bpencer BroSe, s vais it i SR 6.62 7.00 31.50 20.5 g
X007 162380s ot i e o Oldsand-Whibpler ol e i oo 6.61 8.05 37.00 24.6 =5
2008, 1147004 oo e e e = S e e e R 6.60 7.20 33.00 D% R »
OO0 [ITA4T0, i £ e e 6.58 8.05 37.00 24.8 N
ZOR0EIRTTOL. . i e Bissell-Graves:Cos i s 6.53 7.50 32.065 21.6 &
- Rk LT TT S S e e s S pu e e bpencer-BIoses = mt e n s e 6.46 7.00 31.50 21.0 .
2L UL e e e Olds and Whipple........... A T 6.42 6.58 32.00 21.5
2003 10X e vt Spencer Brosseiv: i - e R 6.39 6.50 31.50 212
b33 B LD R Sl e e e S e LI AT i e A 6.39 6.50 30.75 20.6
e S e e e Bt e e e 6.38 6.50 3I.00 20.8
*$3.70 per unit of ammonia.
"ANALYSES OF COTTON Lol i i
Per cent. of Nitrogen. Nitrogen ®
Slﬁ‘g?n Manufacturer or Jobber, Car No. or Marks. Purchased, Sampled or Sent by Found. Guaranteed. o5t ger tor. ;if.t;:.m’
et 6% | Sarso | 213 ‘
2040 [38472. ciuvnneonios o SpencerdBVn;’ohs_.. =5 S ()ng % 4o 34.00 23.3
I84T |I13T06...ccocccrevorrannnesnes OlEis an - ipp Tob. Co 6.36 6.58 30.75 20.7
2322 [18028. ...t ieiiieiiiianiancnaens Griffin-Neu e_rgelr (3] 352 BIo R e e 6.35 = I s
2331 [76249. . couereriinrinorantanes Olds and Whlppce. S e e o i 6.32 Py o i
2566 (27870 .. cuvrvaiaeneonuienr e Conn. Tollg)acco orp 6:30 i i o
1"7575 7A3h e e Spe‘r‘\cer B0 oo st cenes Fresb eieirai e % e P
1673 |Athol c.vvivinerieiieineenan. st Saamaie Ceeeageas e S i
20%8 TR o e VR e L0omis Bros. C0:.voiivesivosssrsiassnlsnis gzg 6.20 gz.oo =y E 3
2065 |I10650. ¢ eveeanecrinnrcannans F: M. Thomps%n ........................ 6.22 £ = e 8
2200 108885 . cvvvvvons o iivoceaesaio B1ssell-}(l}r1aves& ((:)' s s = bz 5 o - 5
2335 [41220.c.cveireeiiirrranieiaaes G.S.Pdev;eril_ 1o et 6.58 e pr g
2327 {13620 . cciriniiineiineninanees Olgs an ipple, . cvusavicn arenrcens £ o . = 2
1894 [IZT007....cveeievrrmnnianennns s oA s R e e s e 2 A e o @
......................... Spencer Bros.....cooiviiiiiiiiiiiiiiine 5.9 g
?%gg g;gig ......................... Olds and Whipple..... ... P e R 5.04 6.99 3%.00 22 (o]
Imperial Cotton Milling Co. = i 19.3 E
1764 [NO. T..ovviiiiciiiiennnainans =] Clz}mpbell .................... g;g 31.25 i ;
705 (N0 2c.scsioiss e vrie sncanmi[So0E TSRl S ASh esn s s mnaas s S 5D f
Meech and Stoddard.
23B5 |ocvice e s s e s Amer."Sumatra“Tobacco“Co. ............. 2(5);%. g;g 3040 s
TR o An e B e = = e 657 675 o s
T T e e e gy - & S 6.8 et
2353 | cicamen s e = = i s 6.24 6.50 30.40 20,8 R
LY s e e e e e e >
Memphis Cotton Oil Co.
1741 (19484. .. P .................... The ColesiCo: vyt vrvrovss iy 6.43 6.55 34.00 230
Olds and Whipple. 3. 16 7.13 20.9
2002i]; . i st e L. B. Haas and Co..... e e ;:22’ s 26,00 i -
2500 1 T T e e C. W.-Portersat 5ot is v ohava oo ik 2 S # 22.5 -
2210 |T10Q035. . vvvuvneossoacuennosson Conn. Tobacco COIp....oveeeccecrroncesn .

*$3.70 per unit of ammonia.
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e The American Agricultural Chemical Co. stated that the lowest
§‘s’§ ya G ST DG Gy SRR Bl AR nitrogen percentage reported by other chemists in the preceding
Ewa oM O O O 050 O OO0 OF B bal I, = = OF &3F < = S oy 3 F,

SRR FRED NN T T D F TS SRR L S nine months was 4.53. Our analysis 2637 gave 4.26.

g n ] L T I Pes 5 G Castor pomace is quite variable in composition and contains as a

i % % e b= o] < 8 2 8 2 8 8 s 8 83 8 Ny rule rather less nitrogen than formerly. The cost of nitrogen is

o § Q88 SLARLARSLSERSRER & BAES higher than in any other raw material commonly used as a fertilizer,

S 3 . ranging according to our analyses this year from 19.5 to 25.7 cents

2 = per pound.
ElZle I B2V AVVRLVVVLLLLIBRLL S8 In vi g Vg b h 1 ¢
ElE[TREE S66 696006 EEeE 000 I n view of t e discrepancies etween the analyses of cargoes,
Z|o as shown by the importers or manufacturers of fertilizers, and
: those made on samples of small lots taken by, the Station in this
g .
¢ EIT8E ®WRE  GIIVRALILEIENETET o 0% state, it must be remembered that the latter represent what
e B G TR Se TS e 3w eiener i SO glicho © farmers are buying and that while the average of a whole cargo
—— - — — - - may show a certain percentage, the average of a few hundred
IR se s : bags from that cargo may be quite different.
g1 23 Bind RS R S ey e : si g The same thing is frequently noticed in a car lot of cotton
Eo 2 - « . v o * H .o 4 . = . J
pie ¢ : RCl S SR 2 e vy Lol : 2l s seed meal shipped from a single factory. The car lot sample
= by o et el el ki . : . g is often quite different from a sample drawn from a few tons
A e 1O et R e B R R : sl taken from that car.

3] oG 8 ¥ . 40 0 g e R Mk P : 3 =
3 filet g A B N 2 2 e y
BN Sn : Pl TR E R i B NITROGENOUS MATERIAL.

& = 3 = . P A 5 i A 5 :

SLE o181 LTAE), e 2 AR 2 ¥y = 2966. Sent by Olds & Whipple, Hartford. Of unknown
= A B a =3 Al

8 RiE TS el o o e ) 15 origin imported from abroad.

e, o I L =] = &

gl £ a S z S 1 . J
°o. 3 2 X ® % 2 INHUrOgeNnaSE NITIANES, o5 o o 2o el o ke sl bl s L ek 0.07
[ I
:; E e = E . = A4S AMMONIA «+.veietienteee e 0.21
s M g e Bl o DA WY S iz (= e = organic water-soluble ©.... . . ool 3.65
3 L g o S Ak N 5 5 ie2 astivel® insolible A0 3L dandk . 2,13

g B ATt A i7S g e e B« : o N 3 inactivefinsol iibles BRSNS, 1AL
3 D Se b e L G Total Nitrogen’ suiy s Seonu s esaas ol hiadanismessa 7.18

z Fl i 8, St e RO R R i ST Gl R ’ ) v 4

S 1 R Z b £chia gt tieEld 8 8 Judging from the chemical examination alone the material is

& §mgg of value as a source of available nitrogen.

gt B HUE v e SRR B S o R R
TR G s cop iR Bl Lo ie B o D

=} PIAY | BT e . = TR S T O U S A e« b Carw

T W oy = el e w WO 8 L SR R S ) Al - AR T) =Y

5 R R SR g R Sl II. RAW MATERIALS CHIEFLY VALUABLE FOR

g 1 e SRS S S s 2 T s A S R

O b R RS S L R S PHOSPHORIC ACID.

U (-t I NN - B0 e e S e o ] :

§ | & JTe% SNB8EHIIRTRSISS 5 : GROUND PHOSPHATE ROCK.

= feakoa) [P o 4 I~QO I~ H QO H 1N MO o~ o - o
a2 . .
2s | 8% 883 BEIITRISVHLBe88 T BRI 933. Sold by Fed'eral Chemxc.al Co., Columbia, Tenn. Stock
# NNN NaN NEER/VKR2I//R/EZI = QAW of S. L. Tuttle, Wallingford; price, bulk car lot, delivered, $7.60




‘
114 CONNECTICUT EXPERIMENT STATION REPORT, IQI3.
rt

per ton; contained 28.02 per cent. phosphoric acid. Cost of
phosphoric acid 1.36 cents per pound.

1091. Sent by E. R. Jamieson, Southington. Contained 30.26
per cent. phosphoric acid.

1479. Sold by Federal Chemical Co., Columbia, Tenn. Sent
by E. A. Jones, New Canaan. Price $8.00 per ton in car lots,
delivered. Contained 28.60 per cent. phosphoric acid. Phos-
phoric acid cost 1.4 cents per pound.

2182. Sold by Federal Chiemical Co., Columbia, Tenn. Sent
by E. H. Kelly, Unionville. Guaranteed to contain 13 per cent.
phosphorus. It contained 30.50 per cent. phosphoric acid, equiv-
alent to 13.3 per cent. phosphorus. It cost $8.90 per ton, car lot,
delivered. Phosphoric acid cost 1.46 cents per pound.

2524. Sold by Sanderson Fertilizer and Chemical Co., New
Haven. Used at Station farm. It contained 29.27 per cent.
phosphoric acid.

2713. Sold by American Agricultural Chemical Co., New
York. Stock of O. C. Gardner, Yantic, guaranty 30.20 per cent.
phosphoric acid. It contained 29.22 per cent. and cost, delivered,
$13.20. Phosphoric acid cost 2.3 cents per pound.

BONE ASH.

928. Bone used for case hardening. The bone has been
roasted without free access of air till its nitrogen has been almost
all expelled and its organic matter reduced to carbon. The
sample contained 0.16 per cent. of nitrogen and 39.06 per cent.
of phosphoric acid. It yields no immediate return as a fertilizer,
but, finely ground, might help to stock the land with phosphoric
acid, like ground rock phosphate.

CALCINED ROCK PHOSPHATE.

This is prepared by a patent process in which, it is stated, the
rock is roasted with a small amount of alkali mixture which is
later removed in large part. The sample, 942, was sent by
Ellis Soper of New York and contained 0.17 per cent. of water-
soluble phosphoric acid, 26.87 per cent. of citrate-soluble, 5.12
of citrate-insoluble, making 32.16 per cent. of total phosphoric
acid. No price is given.

BASIC PHOSPHATE. M

BASIC SLAG, BASIC PHOSPHATE OR THOMAS PHOSPHATE

POWDER.

This material is a finely ground slag produced by a special
process of removing phosphorus from iron. The best grade con-
tains from 17 to 19 per cent. phosphoric acid, 35 to 50 per cent.
lime, 13 per cent. or more of iron, and smaller quantities of
magnesia and manganese.

Very little of the phosphoric acid is soluble in water, but by
a conventional method of extraction (Wagner’s) the larger part
of the phosphoric acid in slag of good quality is soluble in the
citric acid used. Pot and field experiments and practical expe-
rience alike have shown that the phosphoric acid of basic slag is
quite readily available.to crops and it has come into rather
extensive use, particularly by orchardists. Basic slag of good
grade should contain 15 per cent. or more of ‘“available”
phosphoric acid. !

2890. Sold by American Agricultural Chemical Co., New
York. Stock of Conn. Valley Orchard Co., Berlin.

2885. Sold by Apothecaries Hall Co., Waterbury. Stock of
C. E. Curtiss, Milldale.

2886. Sold by Coe-Mortimer Co., New York. Stock of M.
Keeney, Somersville.

1768 and 1899. Bought through E. D. Curtis, Bantam. Sent
by C. L. Gold, West Cornwall, and Walter Sheperd, Shaker
Station.

1454, Nov., 1912, and 2195, April, 1913. Sold by E. Man-
chester & Sons, Winsted. Sent by E. D. Curtis, Bantam, and
John Gotta, Portland.

1453. Sold by R. A. Munro & Co., New York, Nov., 1912.
Sent by E. D. Curtis, Bantam.

2887. Sold by Nitrate Agencies Co., New York. Stock of
Spencer Bros., Suffield.

2888. Sold by Sanderson Fertilizer and Chemical Co., New
Haven. Sampled at factory.

2889 and 2001. Sold by Wilcox Fertilizer Co., Mystic. The
first éampled at factory, the second sent by A. E. Plant, Branford.
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ANALYSES OF BASIC SLAG.

PHOSPHORIC ACID,

E , 8,
& - mgE
) - 3 o =
2890 17.00 18.14 14.79 3.35 $18.00 6.1
2885 17.00 16.98 14.40 2.58 A o
2886 17.00 10.14 17.05 2.09 13.50% 4.0
1768 16.07 i 4
1899 16.18
1454 16.00 17.71 13.23 4.48 16.00 6.0
2105 17.00 17.20 15.61 1.59 14.50 4.6
1453 17.00 18.85 16.35 2.50 ? s
2887 17.00 16.96 14.17 2.79 16.00 5.6
2888 17.00 18.14 16.17 1.97 18.00 5.6
2889 16.00 16.41 14.99 1.42 15.50 5.2
2001 16.00 16.66 15.10 1.56 14.00 4.6

Eight of these basic slags have 15 per cent. or more of
“available” phosphoric acid and are strictly high grade. 1454,
of last year's stock, is inferior, having only 13.23 per cent.
“available.” The other, bought of the same importers in 1913,
1453, is of high grade.

Some of the prices given are for small lots, others for car
lots.

In large shipments we understand it has been bought for less
than $12.00 per ton.

The cost of “available” phosphoric acid ranges from 4.0 to 6.1
cents per pound. This makes no allowance for the lime of which slag
may contain from 35 to 50 per cent. Of this probably 25 to 30 per
cent. is combined with acids, as it is in acid phosphate or raw phos-
phate, but a certain undetermined amount is capable of directly neu-
tralizing soil acidity and favoring nitrification and other activities of
microbe life in the soil. The favorable action of basic slag:is no
doubt in part due to this action.

* Car lot.

PRECIPITATED BONE. 117

PRECIPITATED BONE.

This material, understood to be a by-product of glue manu-
facture, is a fine, dry, white powder, neutral in reaction and
having the composition given below. It is used chiefly as a
tobacco fertilizer.

2629. Sold by American Agricultural Chemical Co., New
York. Sent by J. E. Phelps, Suffield.

The other six samples were sold by Olds & Whipple, Hartford,
five of them in car lots to the Connecticut Tobacco Corporation,
the sixth, 2701, mixture of samples taken at factory and from
stock of Herman Ude, Suffield.

Station No...iis..vs 2629 2452 2453 2563 2591 2592 2701
Water-soluble phos-
phoric acid....... 1.31 1.05 1.01 1.01I 0.93 .01 0.94

Citrate-soluble

phosphoric acid.. 34.76 38.00 38.08 37.50 33.16 37.76 37.22
Citrate-insoluble

phosphoric acid.. 1.01 0.27 0.31I 0.I3 0.29 0.27 0.52
Total phosphoric
¢ Lt BIRRNE T LD 37.08 39.32 39.40 38.64 34.38 39.04 38.68

‘‘Available” phos-
phoric acid guar-

anteddiol Gl lins il 35.00" 38.85 38,855 ‘L. 38,58 WiaBics B8 00
Cost per ton....... $42.00 39.32% 39.40% 38.64% 134.38% 39.04% 44.00%

These samples contained on the average 37.68 per cent. “avail-
able” phosphoric acid which cost about 5 cents per pound in
car lots.

DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE.

This material is made by treating mineral phosphates or
phosphate rock with sulphuric acid, which makes the phosphates
largely soluble in water and converts a large part of the lime
which was combined with the phosphate into calcium sulphate
or land plaster. '

The guaranty gives the percentage of “available” phosphoric
acid. This is purely a trade name for the sum of the water-
soluble and citrate-soluble phosphoric acid. It has no reference

* $1.00 per unit car lots, 1 Retail.
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to the actual availability of the phosphoric acid to crops. In the
case of well-made acid phosphates, however, having domestic
rock phosphates as a base, it is fair to assume that the greater
part of the “available” phosphoric acid as defined above is
actually readily available to crops. '

2698. Sold by L. T. Frisbie Co., New Haven. Sampled at
factory.

2548. Sold by E. Manche_ster-‘& Sons, Winsted. Sent by
W. A. Simpson, Wallingford.

2562, 2593 and 2594. Sold by Olds & Whipple, Hartford.
Sent by Connecticut Tobacco Corporation, Silver Lane.

2451 and 2450. Sold by Olds & Whipple, Hartford. Sent
by Connecticut Tobacco Corporation, Tariffville.

2702. Sold by Rogers Manufacturing Co., Rockfall. Sampled
at factory.

2711. Sold by American Agricultural Chemical Co., New
York. Stock of S. D. Woodruff & Sons, Orange, price not given,
and John Lynch, Ellington, $15.00 per ton.

2655. Sold by Nitrate Agencies Co., New York. Stock of
C. A. Templeton, Waterbury.

2712. Sold by American Agricultural Chemical Co., New
York. Stock of Apothecaries Hall Co., Waterbury, $14.00, and
Connecticut Valley Orchard Co., Berlin, $15.00.

2652. Sold by Bowker Fertilizer Co., New York. Stock of
G. A. Williams, East Hartford, price not quoted, dhd J. P.
Barstow & Co., Norwich, $15.00.

2650. ‘“Star Phosphate.” Sold by Armour Fertilizer Works,
Chrome, N. J. Stock of Geo. S. Phelps & Co., Thompsonville.

2653. “H. G. Soluble Phosphate.” Sold by Coe-Mortimer
Co., New York. Stock of L. A. Gowdy, Somersville.

2016 and 2021. Sold by Sanderson Fertilizer and Chemical
Co., New Haven. Stock of H. D. Johnson, Highwood, and Con-
necticut School for Boys, Meriden.

2710. Sold by Wilcox Fertilizer Co., Mystic. Stock of F. H.
Thrall, Windsor.

2927. Sold by Niantic Menhaden Oil and Guano Co., Niantic.
Sent by The P. Schwartz Co., New London.

ACID PHOSPHATE. 119
ANALYSES.
; 8 : &
P g = a2 . @ @
o -1 a o S e &3 Sa
c 3 Bl 2 g ae ) e a8
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% % % % % % $ cts.
2698 15.16 2.19 0.23 17.58 17.35 12.00 12.00% 3.4
2548 13.87 2.24 0.83 16.94 16.11 16.00 11.02% 3.7
2562 1572 1.65 0.46 17.83 17.37 15.00 4.3

2451 15.83 1.69 0.87 18.39 17.52 16.00 15.00 4.3
2450 15.00  2.20 0.20 17.49 17.20 16.00 15.00 4.4
2593 14.23 2,37 0.52 17.12 16.60 16.00 15.00 4.5
2594 14.27 2.25 0.47 16.99 16.52 16.00 15.00 4.5
2702 13.68 2,75 0.12 16.55 16.43 16.00 15.00 4.6
2711 12.02 4.32 0.37 16.71 16.34 16.00 15.00 4.6
2655 oo AN i 1,51 16.45 14.94 14.00 1450 4.9
2712 11.03 3.37 0.95 15.35 14.40 14.00 14.50 5.0
2652 9.08 5.30 1.41 15.79 14.38 14.00 15.00 5.2
2650 11107 1 2570111 038 | g 13.77 14.00 15.00 5.4
2653 11.66 2.58 1:27 15.51 14.24 14.00 16.00 5.6
2016 0.63 5.53 0.69 15.85 15.16 14.00 Falu)
2021 12.60 287 0.50 15.97 15.47 14.00 sl
2710 14.22 2.40 0.88 17.50 16.62 15.50 14.00 4.2
2927 14.19 2.00 0.19 17.28 17.09 el 16.00 4.7
Two grades of acid phosphate are commonly sold, one with a
guaranty of 16 per cent. available and the other with a' guaranty of
14 per cent. Most of the samples analyzed this year are of the 16
per cent. grade. -
" The actual retail cost of available phosphoric acid has ranged from
4.3 to 5.6 cents per pound and with an average of about 4.7 cents.
In car lots it has been bought as low as 3.3 cents by farmers.

III. RAW MATERIALS OF HIGH GRADE CONTAINING
POTASH.
HIGH-GRADE SULPHATE OF POTASH.
(ANALYSES ON PAGE I2I.)

This chemical should contain about go per cent. of pure potas-
sium sulphate (sulphate of potash), equivalent to about 49 per
cent. of potassium oxide (‘“‘actual potash”), and it should be
nearly free from chlorids.

* Probably car lot.
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DOUBLE MANURE SALT.

(ANALYSES ON PAGE I2I.)

This salt is frequently sold on a guaranty of “48-50 per cent.
sulphate,” which is equivalent to 25.9-27.0 per cent. of actual
potash. Besides 46-50 per cent. of potassium sulphate, it con-
tains over 30 per cent. of magnesium sulphate, chlorin equivalent
to 3 per cent. of common salt, a little sodium and calcium
sulphates, and varying amounts of moisture.

MURIATE OF POTASH.

(ANALYSES ON PAGES I2I AND I22.)

Commercial muriate of potash contains about 8o per cent. of
potassium chlorid, equivalent to 50.5 per cent. of actual potash,
15 per cent. or more of common salt and 4 per cent. or more of
water. %

KAINIT.

(ANALYSES ON PAGE 122.)

Kainit contains from 11 to I5 per cent. of actual potash, more
than that quantity of soda, and rather less magnesia. These
“bases” are combined with chlorin and sulphuric acid. It usually
contains more water than either sulphate or muriate of potash,
and is sold on a guaranty of from 12 to 15 per cent. of potash.

Two of the samples of high-grade sulphate of potash con-
tained considerably less than the guaranteed amount. These
were 2504 and 2893 which represents a resampling of the same
stock. Believing that the bags might have gathered moisture
which would increase the weight, thus compensating for a lower
percentage as explained on p. 9 of our last report, seven packages
were weighed; two weighed just 200 pounds but five were
short from 2 to 10 pounds in weight.

All the samples of double sulphate and muriate of potash and
of kainit were of good quality and met their guaranties.

The approximate retail cost per pound of actual potash as shown
by the analyses has been:

In high-grade sulphate 5.3 cents

low-grade o [
muriate 1
kainit - R

i
b
'i.‘

o

from

Spencer Bros., Suffield, from Nitrate Agencies Co.|Station Agent..........

Sanderson Fertilizer and Chemical Co. .........
Geo. S. Phelps & Co., Thompsonville,

WLCOX B erOlZerT0: oo ca s i s ceais

SATMOUr Bert - Works s i e i
Apothecaries Hall Co., Waterbury, from Buffalo

Rert- WIOTKS o i v st e iomg avss
Apothecaries Hall Co., Waterbury, from Buffalo

R. R. Holabird, Montowese, from German Kali

WOTkS i it s et e
J. P. Norton, Broad Brook and E. N. Austin,

Suffield, from Amer, Agr. Chem. Co......

E. Halladay, $31, and E. N. Austin, $29, Suffield,

Conn. School for Boys, Meriden, f.rom Sanderson

A. E. Plant, Branford, from Wilcox Fert. Co....
W. A. Simpson, Wallingford, from E. Manchester

Q=BORBE s o s e
John Gotta, Portland, from E. Manchester & Sons|Purchaser .............

Geo. S. Phelps & Co., Thompsonville, from
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PERCENTAGE CoMPOSITION AND CoST PER PouND oF PoTasH.—Continued.

G. H. Hale, So. Glastonbury, from Bowker Fert.

PorasH SaLTs.

G. C. Bradley, New Haven, from Lowell Fert. Co.|Station Agent..........

Apothecaries Hall Co., Waterbury, from Buffalo

A. Grulich, Meriden. from L. T. Frisbie Co. ...

Fert. Works o cir s vt ciaia S et s
C. Buckingham, Southport, $45, and E. N. Aus-

tin, Suffield, $43, from Amer. Agr. Chem. Co.|Station Agent..........
L. A. Gowdy, Somerville, from Coe-Mortimer Co.|Station Agent..........

S. B. Wakeman, Saugatuck, from German Kali

* Probably mixed car lot.

R e e

Péert.iand Chem. €O soccisins v avimsis
E. E. Burwell, New Haven, from Amer. Agr.

Bt WOrk S s o et i s
Conn. School for Boys, Meriden, from Sanderson

Works e o
E. White, Rockville, from Nitrate Agencies Co..|Station Agent..........

Apothecaries Hall Co., Waterbury, from Buffalo

Ferte e Ohem, 00" . oviiinr s rewms-clrieraly
C. R. Treat, Orange, from Nitrate Agencies Co..|Station Agent..........

T T O U e S e e O i D

ARG EReM = C0: ., v i i Frea s e s
Conn. School for Boys, Meriden, from Sanderson

Worksocio v tiasravnes et vias s B
H. D. Johnson, Highwood, from Sanderson Fert.

S. B. Wakeman, Saugatuck, from German Kali

R BN o st e e e e

Kainit.

No.
2500

Station

250
2642

2502

2649
2505

2510
2017
2023
2640
2894
2969
2509
2642
2503
2024
2647

COTTON HULL ASHES. 123

VEGETABLE POTASH.

This material, which we understand is a residue from beet
sugar manufacture, is used as a tobacco fertilizer, most of its
potash being in the carbonate form.

The single sample, 2643, sold by Olds & Whipple, Hartford,
and from the stock of Herman Ude, Suffield, contained 26.42 per
cent. potash.

COTTON BOLL AND COTTON HULL ASHES.

These ashes usually contain from 7 to 10 per cent. of phos-
phoric acid but are bought solely for their content of potash,
which is chiefly in form of carbonate, and used only on tobacco.
Cotton hull ashes, now very hard to get, proved to be the best
form of potash for growing wrapper leaf.

2493. Sent by L. B. Haas & Co., Hartford. Guaranty 17.95
per cent. potash. Cost $32.00. They contained 16.74 per cent.
of water-soluble potash, making the cost of this form of potash
about 9.6 cents per pound.

2932. Sent by Spencer Bros., Suffield, bought of American
Cotton Oil Co., New York City. The guaranty was first given
as 11.97 and price $26.93. Later Spencer Bros. were advised
that the guaranty was 22.92 and the price $51.57. The first
guaranty was evidently the correct one. The sample contained
11.16 per cent. of water-soluble potash, making the cost per
pound of this potash 12 cents.

2931. Cotton Boll Ashes, sent by Spencer Bros., Suffield,
bought of the American Cotton Oil Co., New York, guaranteed
22.50 per cent. potash. It contained 21.74 per cent. of water-
soluble potash, and cost $50.62 per ton, making the cost per
pound of this potash 11.6 cents.

2561. Cotton Hull Ashes, bought of Olds & Whipple, Hart-
ford. Sampled and sent by C. W. Porter, Hockanum. This
sample contained, by our analysis, 23.26 per cent. of water-
soluble potash and at the price charged, $52.00, this potash cost
11.2 cents per pound.

A portion of the sample, analyzed by a commercial chemist,
gave 26.72 per cent. of water-soluble potash. Repeated analyses
by our own chemists fail to essentially change the figure first
reported.
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Actual potash in form of high-grade sulphate or of double sulphate
cost at retail from five to six cents per pound, in form of muriate
about 4 to 4.5 cents and in kainit from 5 to 6 cents per pound. In
form of carbonate, vegetable potash and cotton hull or cotton boll
ashes, g to 12 cents. 4

4

For tobacco, only sulphates or carbonates can be safely used.

Large quantities of muriate or kainit, especially if put on just
before planting potatoes, lower the starch content and damage
their eating quality, though in our experience moderate amounts,
150-200 pounds per acre, have not noticeably impaired the eating
quality.

Experiments over a period of twenty years at the Massachusetts
Station showed sulphates to have a better effect on color and
other qualities of fruit than muriate, though experiments for
shorter periods on other soils have not showed the same effect.

Otherwise, and for general use, the muriate is preferable,
because of its lower cost.

Kainit is used somewhat as a top-dressing for meadows and
pasture with favorable results.

L]

IV. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN AND PHOSPHORIC ACID.

FISH MANURES.

“Fish Scrap,” or Dry Ground Fish, as it has been sold in
this state for many years, is the dried and ground residue left
after expressing the oil from porgies or menhaden. It is some-
times “acidulated” with oil of vitriol. It usually contains 8
per cent. or more of nitrogen and 6 to 7 per cent. of phosphoric
acid.

Of the eleven samples analyzed all but three have higher
percentages of nitrogen and phosphoric acid than are guaranteed.

SLAUGHTER HOUSE TANKAGE.

After boiling or steaming various slaughter-house wastes, fat
rises to the surface and is removed; the soup is run off and
the settlings remaining in the tanks (“tankage”’) are dried,

PERCENTAGE COMPOSITION AND VALUATION OF FisH MANURES.

FISH MANURES.
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ANALYSES OF TANKAGE.

Station
No. Manufacturer. Dealer or Purchaser.

2714 [American Agricultural Chemical Co..|E. Halladay, Suffield.......... e

2064 1L . RTIShie) C ot ikitas Dk i oh e s als Apothecaries Hall Co., Waterbury,
$32, and W. S. Morris, Wethers-
field, $30.. sl PRem ey Lo

2193 | Manchester &Sons |y - wh i i, fohn 'Gotta, Portland ., iaidinsi. ... .

2549 |E. Manchester & Sons.........0e..sb W. A. Simpson, Wallingford........

2609 [Nitrate AgenciestCost. | L desd 3L Spencer Bros.,, Suffield L e L. L,

2703 |Rogers Manufacturing Co........ ... Bampled: at Tactory, . siiiial s o

2454 1C.-M. Shay Fertilizer Cou. ., akas i C. R. Burr & Co., Manchester ......

2015
2019

Sanderson Fertilizer & Chemical Co..
Sanderson Fertilizer & Chemical Co..

H. D. Johnson, Highwood..........
Conn. School for Boys, Meriden... ..

As Ammonia.

ground and sold as a fertilizer. As the analyses show, it has
a wide range of composition, depending largely on the relative
amounts of bone and of meat scraps which are “rendered” as
above, but in general, nitrogen gives more than half the value
to the material. Like bone the immediate agricultural value
of tankage depends not only on the chemical composition but
also on the fineness.

In 2654 both nitrogen and phosphoric acid were below the
guaranty. At the manufacturer’s request we repeated our analy-
sis getting substantially the same result as before, but were
unable to get another sample of this brand for analysis.

Four other samples contained less nitrogen than was guaran-
teed and in two the phosphoric acid was less than guaranteed.

As far as the solubility of their nitrogen is concerned all were
of good quality and free from inferior forms.

GARBAGE TANKAGE.

This material has a composition wholly different from that of
slaughter-house tankage and is very greatly inferior in nitrogen
solubility and fertilizing value.

BONE MANURES. 127

ANALYSES OF TANKAGE.

Chemical Analysis. 5
Mechanical §
Analysis. 4]
Nitrogen. Phosphoric Acid. 4
ke g
2 . a 2
2 = N . *»
250385 2| 3 U e :
e S R e = s W M o 8
Lo S B - e g < g o 5 E:
25|20 E i Wl | g § | 8% | g2l 8% =
AN T Lol Rl (R 0 o A >
1.37 | 3.05 | 1.18 | 6.14 | 4.94 | 13.13 | 13.73 | 60 40 $31.00 $31.35
1.78 | 1.79 | 0.73 | 4.40 | 4.94 | 14.66 | 15.00 | 50 50 31.00 25.96
0.05 | 2.41 | 1.90 | 4.58] 4.94 | 15.70 | 13.00 } 49 51 24.50 vl b
1.10 | 3.00 | 1.06 | 5.50 | 4.94 | 14.87 | 13.73 | 57 | 43 D L b 30.28
1.88 | 2.80 | 0.83 | 5.57 | 5.75 | 16.66 | 13.50 | - 59 41 35.00 32.00
1.76 | 1.88 | 0.64 | 4.80 | 4.04 | 18.18 | 14.00 | 52 48 30.00 30.07
3.23 | 1.98 | 0.89 | 6.38 [ 6.56 | 10.46 | .... | 48 52 e 29.41
2.98 | 3.40 [ 0.76 | 7.34 | 7.38 | 11.10| .... 52 48 AL 33.42
1.58 | 3.00 | 0.96 | 5.75 | 4.94 | 13.70 | 12.00 | 48 52 AV 29.71

* Probably car lots.

Two small samples were received from individuals with
inquiries as to their value.

902 from C. L. Bill, Bridgeport, taken from the local garbage
plant contained 1.99 per cent. of nitrogen. 1653 from St
Woodruff & Sons, Orange, contained 2.13 per cent. of nitrogen.

The quality of the nitrogen is shown by the following tests of
the sample 1653:

Nitrogen as nitrates and ammonia .................... 0.07
7 organic, water-soluble ........... ...l 0.57
£ £ active, insolubledd sl IR aty 0.29
0 0 inactive, insoluble ... ... ... v, 1.20
4 4 1V 4 A I SR B L GG SR K TERI N PR O 2.13

More than one-half of the nitrogen, as the analysis shows, is
probably agriculturally inert.

BONE MANURES.

Of the twenty-five samples drawn by the Station, eight do
not fully meet their minimum guaranty in respect of both nitro-
gen and phosphoric acid. In all but two, however, a deficiency
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s‘ﬁtoi"" Manufacturer and Brand. 4 Dealer or Purchaser,
Sampled byPStation Agent : ‘

2918 |Amer. Agr. Chem. Co., Bone Meal............ F. T. Blish Hardware Co... .
2919 |Amer. Agr. Chem. Co., Fine Ground Bone....[R. H. Hall................ " i
2897 |Apathecaries Hall Co.. | oi o0y (0L L 1 RActory Slia i vs « oo il
2898 |Armour Fertilizer Works, Bone Meal. . ........ Brower & Malone Feed Co... '
2899 (Berkshire Fertilizer Co., Ground Bone........ Hotchkiss & Templeton....
2900 |Valentine Bohl, Self-Recommending Fertilizer. Bactory o wiendiibis g, o 0
2901 |Bowker Fertilizer Co., Fresh Ground Bone....|A. D. Bridge’s Sons

2903
2904
2902
2905
2875

2916
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2971
2917

2279
2254
2194
2550
2920
2027

2621

1999
2393

Coe-Mortimer Co., XX Fine Ground Bone....
L. T. Frisbie Co., Fine Bone Meal............
International Agr. Corp., Bone Meal..........
Lister’s Agr. Chem. Works, Bone Meal........
Lister’'s Agr. Chem. Works, Ground Bone and
Tankage

Olds & Whipple, Pure Bone Meal.............
Rogers & Hubbard Co., Knuckle Bone Flour. .
Rogers & Hubbard Co., Strictly Pure Fine Bone
Rogers Mfg. Co., Knuckle Bone Flour
Rogers Mfg. Co., Fine Ground Bone..........
Sanderson Fert. & Chem. Co., Ground Bone. ..
C. M. Shay Fertilizer Co., Pure Ground Bone. .
M. L. Shoemaker & Co., Swift-Sure Bone Meal
Van Iderstine Co., Pure Ground Bone

Sampled by Purchasers and others :

International Agr. Corp., Bone Meal ..........
E. L. James, Warrenville, Ground Bone. ......
E. Manchester & Sons, Fine Ground Bone
E. Manchester & Sons, Fine Ground Bone
National Fertilizer Co., Bone.................
Pittsburg Provision & Pack. Co., Pure Raw
Haneealucn oo oo, Uiy
Sanderson Fert. & Chem. Co., Fine Ground
Bone
Wilcox Fertilizer Co., Pure Ground Bone... ...
Wilcox Fertilizer Co., Pure Ground Bone. ... ..

2041

Factor

Factory

Spencer

Factory

Olson & Lunden

J. R. Reinhard & Sons
F. C. Benjamin & Co.

F. C. Benjamin & Co.
NP nCaokel o il L L
s enkioh i 20l il oL T
WGHAY Templeton ... ... .. 08

Chas. C.
Sent by Manufacturer.......... .
John Gotta
W. A. Simpson
D A YRR s e
HaDieFohngon L iecienll oL 8

QG Beard L d s ERaL s
A. E. Plant

H: WeolAndyews: oo ok oL, o0
J. P. Barstow & Co...... v
Cadwell & Jones
David Shea
L PliBarstow & 'Co. 0. ... o8
Knowles-Lombard Co...........

Boosh lagluls o .08

BB Clark Colil msekd -

Chapin®; il .3

W. H. MacKenzie........ PR

\
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BoNE MANURES.

Chemical Analysis. Mechanical Analysis. :‘; §.

L) B

- 2

'} Nitrogen. Phosphoric Acid. E'ﬁ g_s gg £

L, o 5.8 L& g

! £% % E 3

el O Y e R ar & s
62

1.65 15.53 13.75 61 39 $29.00 $17.
2.47 23.59 22,88 61 39 33.00 25.93
2.26 26.94 22,88 65 35 30.00 28.77
2.47 28.66 22.50 63 37 39.00 29.57
2.50 28.20 20.00 67 33 33.00 29.10
3.80 21.67 23.00 70 30 32.00 32.10
2.47 25.41 22.88 60 40 34.00 28.57
2.4% 23.62 22.88 64 3EQLP RN 27.46
2.46 27.02 23.00 72 28 30.00 29.98
2.40 19.62 22.00 62 38 31.00 25.61
2.67 24.18 22.88 33 67 34.00 29.66
2.67 11.96 12.00 55 45 29.00 18.67
2.47 26.94 23.00 64 36 32.00 29.15
2.46 26.74 23.00 70 30 32.00 29.88
2.46 24.26 22.88 76 24 34.00 26.48
2.50 25.89 22.00 51 49 33.00 30.6g
3.82 25.61 24.50 51 49 38.00 32.7
3.70 21.08 22.00 37 63 38.00 28.22
3.80 25.53 25.00 50 50 40.00 32.65
3.50 26.58 25.00 Q0 10 34.00 34.17
2.47 26.56 20.00 83 17 34.00 29.54
2.47 24.79 25.00 59 41 33.00 29.22
4.53 23.44 20.00 60 40 38.00 36.71
2.00 28.17 27.00 46 54 30.00 28.15
2.46 25.00 22.00 80 20 32.50 33.99
2.47 20.85 22.00 56 £ G Al Ak (ST BERR GO R | 1
3.00 20.34 20.00 I (e T e R LAl
2.47 26.10 23.00 46 54 28 775 AR\
247 24.10 22.88 64 36 272 gE IRk
1.65 15.02 13.73 56 44 27700 1Al
3.75 20.88 22.00 62 38 RO RUEER o L e
2.47 25.10 20.00 43 57 ok 3o Sttt D R
2.46 26.14 22.00 54 46 28, qou g
2.46 23.02 23.00 76 24 G Loy o i UG
26,040 1L Lk oot AR NN St

i L b d el o
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of one element is more than compensated, as far as money  is
concerned, by a surplus of the other.

In these two cases, 2919 and 2907, the deficiencies of mone
value are respectively 21 and 26 cents. 4

Where there is a small deficiency of one ingredient it is made
good by corresponding excess of another but it is not made
good to the careful farmer where there is a large deficiency of
one, although compensated by a large over-run of another; for
hls.calculation of the amount of nitrogen or other ingre,dient
which he is putting on a crop is incorrect if the fertilizer varies
greatly from its guaranteed composition on which he depends in
preparing his formula.

Cost and Valuation. Of the twenty-one samples of bone of
average composition the average cost is $33.82 and average
valuation $30.04.

V. MIXED FERTILIZERS.
MIXTURES OF PHOSPHATES WITH POTASH SALTS.

2884, Wheeler’s Grass and Oats, made by American Agri-
cultural Chemical Co., New York City; sampled from stock of
M. E. Crawford, New Canaan.

28.76. Dissolved Phosphate and Potash, made by Lister’s
Agricultural Chemical Works, Newark, N. J.; sampled from
stock of F. C. Benjamin & Co., Danbury.

Phosphoric acid, water-soluble ............... 27sg§ 268 gg
¥ Wiiteitratelsolitble | i vl i s 3.66 3:11

= i L eitratesinsoluble: .. L s. L oy R 0.19

& S otk Tommdl Aok e Rt 12.86 10.29

% s i paakantead ([ T 12.00 11.00
Water-soluble potash found ................. 232 2.12
5 ffiguaranteeds 0 B 2.00 2.00

st pettfon . . .0 SRTIIEAL IR0 0 0 e $20.00
Nl atgon: (per fon Lo s el sl slge $12.38 10:66

Eleven hundred pounds of acid phosphate, which can be bought
anywhe}‘e in the state in small lots for $8.23, and 86 pourt;ds
of muriate of potash, purchasable anywhere for $1.83, would
make a mixture containing as much as or more phosphoric acid
and potash than the above commercial mixtures. These facts
can be readily proved from the preceding pages of this report.
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The mixture would weigh 1,200 instead of 2,000 pounds, thus
saving two-fifths of the weight to be hauled, handled and spread.

The cost would be $10.08 and two men who could not in two
hours’ time, break all the lumps of muriate with a shovel or
maul, mix thoroughly on the barn floor and rebag ready for
use, ought to be working in a shop and not on a farm. This

" makes the cost of mixing less than one dollar, and the total cost

to the user about $11.00 a ton, which is our average “valuation.”
Evidently the “valuation” is excessive in these cases for it is
intended to show merely the cost of the raw materials, unmixed,
at freight centers, which in this case would not be over $11.00.

MIXED TOBACCO FERTILIZERS CONTAINING CHIEFLY
PHOSPHORIC ACID AND POTASH.

2882. Tobacco Ash Manure. Made by the American Ag’l

. Chem’l Co. Stock of L. J. Grant, Wapping.

9361 and 2362. Bowker’s Tobacco Ash Elements, from stock

 of Henry Adams, Suffield. The first sample was drawn in the

usual way from seven packages. The second sample was drawn
from a mixture of the contents of three bags which were emptied

~ and thoroughly mixed in one heap. The differences in percentages

are not significant.
2878. Ash Compound for Tobacco. Made by the National
Fertilizer Co., N. Y. Stock of H. A. Chittenden, No. Granby.

" The potash being less than guaranteed, the manufacturer called

for a portion of our sample in which his chemist found 15.58
per cent. water-soluble potash. Our figures were 14.91 and
15.03 per cent. Another Station to whom we referred the sample
found 14.92 and 15.00 per cent.

9880. Vegetable Potash and Bone. Made by Olds & Whipple.
Stock of J. B. Rose, Suffield.

9881. Carbonate Formula for Tobacco. Made by Rogers
M’f’'g Co., Rockfall. Stock of E. M. Griffin, Granby.

9926. The same brand from stock of Robert Bond, Suffield.

. The per cent. of potash found is far below guaranty. This is

explained by the fact that potash which had been in storage
over one season was used on the basis of its composition when
bought. It had, however, absorbed enough moisture in storage
to materially lessen the percentage of potash in the salt. There
was no loss of potash in storage, but a gain in total weight from
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absorbed water and of course 100 pounds of the salt contained
a smaller percentage of actual potash. The manufacturer states
that a rebate was given to purchasers on account of this deficiency
of potash.

ANALYSES.
2882 2878 2880 2881 2926 2361
Water-soluble phosphoric acid....... L5508 0. 78 b 0133, 0.23" 0.96
Citrate-soluble i R gkl 1 gy 6 ol 08k 1 TS0 G I R At
Citrate-insoluble e bl PR LA O30 0L IO CTON T 2006 3. 181 il 36
Total phosphoric acid found......... L0609, 661 Y3U224 1 83517 7. 34 "8 10
b ; £t guaranteed .... .00 Q.00 12.00 SR TN SN S T |
Potash calculated as muriate. ........ 05004 X200 ' FIONATSEGE 1'Tu75 1 0.98
i Y sl bhate ] Jol iy 14,80\ 33,83 L1 T 4200 2. 200 2 T4 13, 73
e ¢ carbonate....... LR T R a o e e gt BRI )
Total potash foundiii. Ll i, 154701 A5 S03 IR TR720 TE 7R e, Pe ¥ i ns. 11
sk g taratitded S0 it Ly 16.00 16.00 15.00 14.00 14.00 15.00
Valuation per-ton. .l Lo, waeiids $23.66 23.03 37.37 21.90 20.96 21.65

* See note above.

NITROGENOUS SUPERPHOSPHATES.

In the following table are given analyses of 315 samples of
nitrogenous superphosphates drawn by the Station agent and of
30 samples sent by individuals. The brands are given under the
names of their manufacturers arranged alphabetically.

All of the determinations are made in duplicate by expert

chemists, are frequently checked by chemists elsewhere, and we
have every reason to believe, are correct. We may assume a
possible error not greater than 0.1 per cent. of nitrogen and
0.15 per cent. of phosphoric acid and potash, due to errors of
analysis.

Whether the samples accurately represent the average com-
position of the brands is less certain. Four or five packages
of each brand are sampled with an instrument which takes a
section of the contents from top to bottom. Often a considerably
larger number are thus sampled, and the analysis is made on
a.mixture of these separate samples. Frequently samples of a
given brand are drawn as above described in several different
towns, and these samples are mixed and analyzed as one sample.

! Nevertheless, as will appear on following pages, the analysis
in some cases is unsatisfactory to the manufacturer, who claims
that it does not represent fairly the average quality of the brand

NITROGENOUS SUPERPHOSPHATES. 133

in question. Analyses of the same brand made on samples drawn
in other states or on samples drawn from the factory pile from

which the shipment was made, may show results quite different

from our own.
The causes of these discrepancies, irritating alike to the manu-
facturer and to the Station, are various. Some are quite evident

. and others are probably not understood. A mixture of dry

materials which have very different specific weights always
separates more or less when it is moved or shaken either in the
pile or in the bags. In a pile of such a mixture the coarser and
heavier particles will be found around the outside edge of the
heap, and goods bagged from this part will not have the same
composition as from other parts of the pile.

When fertilizer bags are torn in handling, the dealer must

rebag their contents, and he uses what sacks he may have at

hand. This may cause confusion of brands and the mixing of
fertilizer sweepings.

Each analysis is reported as soon as done to the persons
owning the stock, and also to the manufacturer. If the analysis
does not in his view represent the goods fairly, the Station has,
wherever it could be done, drawn and tested other samples of

' the brand. It cannot, however, suppress any analysis which it

has made.
Analyses Requiring Special Notice.

2256. Bradley’s Complete Manure for Potatoes and Vegeta-
bles, page 142. The nitrogen being below guaranty, at request of

the manufacturer, a second sample was drawn from another

dealer, 2867, which contained considerably more nitrogen and
phosphoric acid than the first.

2359. Armour’s Brewer’s Special Tobacco Fertilizer, page
146. The sample contained slightly less nitrogen and 2 per cent.
more potash than guaranteed. Upon the protest of the manu-
facturer, a second sample, 2557, was drawn and analyzed. This
fully met the guaranty.

2270. Berkshire Long Island Special, page 148. “The sample
showed a deficiency of 0.18 per cent. nitrogen, but a much larger
overrun of both phosphoric acid and potash. A second sample,
2868, met the guaranty in all particulars.

2272. Bowker’s Early Potato Manure, page 148, was found
below guaranty in both nitrogen and potash. A second sample
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was therefore drawn, 2869, which was slightly deficient in nitro-
gen (by o.21 per cent.) with an overrun of potash of 0.5
per cent.

2581. Stockbridge Special Complete Manure for Top Dress-
ing, page 148, was found below guaranty in both nitrogen and
potash. A second sample, 2870, drawn from a different dealer,
showed like deficiencies. i

2596. Chittenden’s Complete:Tobacco and Onion Grower and .

2600, Chittenden’s Tobacco Special, page 150. The manufacturer
writes that only high-grade sulphate of potash was used in these
goods and the percentages of chlorine found by us are too high.
The percentage given is the lowest of three closely-agreeing
determinations. With reference to the occurrence of chlorine in
goods of this kind, see page 103.

2228. Clark’s Special Mixture for General Use, see page 150.
Our analysis shows the percentage of nitrogen 0.25 below guar-
anty and a large overrun of phosphoric acid and potash. We
were unable to get another sample of this brand for comparison.
The manufacturer’s chemist found 0.14 per cent. of nitrogen
more than here reported, 0.39 less of phosphoric acid, and 0.3
per cent. less of potash.

2863. Lister’'s Special Grass Mixture, see page 154. This
analysis was made on a sample furnished by the manufacturer as
provided by law, with affidavit of its accuracy. It ran considerably
higher in nitrogen and lower in potash than the guaranty. At the
request of the manufacturer, who stated that the sample first
sent was not representative of the brand, a second sample, 2942,
likewise furnished by the manufacturer, was analyzed.

2367. See page 154. This sample was drawn from stock of
G. C. Neal, Hamden, for Lister’s Success Phosphate. Its com-
position is not at all that of this brand, but corresponds closely
with Lister’s 2-10-4 brand, or Corn No. 2 Fertilizer, which the
dealer, we are advised, also had in stock. A sample of Lister’s
Success Fertilizer was drawn in another place, 2871, the analysis
of which agreed closely with the guaranty.

R668. National Market Garden Fertilizer, see page 156, hav-
ing shown decidedly less phosphoric acid than was guaranteed,
a second sample, drawn from another dealer, was analyzed, which
showed an overrun of both potash and phosphoric acid, with a
slight deficiency of nitrogen.
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2348. New England Superphosphate, see page 156. The
analysis shows a deficiency of both nitrogen and potash. A por-
tion of the sample was examined by the company’s chemist, who
obtained considerably higher percentages of all three ingredients
than we found, though somewhat less nitrogen than was
guaranteed. A second sample, 2872, drawn from stock of another
dealer, fully meets the guaranty.

2394. F. S. Royster Co.’s Ammoniated Potato Manure, see
page 160, contained 0.37 per cent. less nitrogen than guaranteed.

‘: A second sample, 2873, drawn from another dealer, contained only

0.14 per cent. less nitrogen than guaranteed.

2397 and 2849. Royster’s H. G. Tobacco Manure, see page
160. The first analysis having shown a deficiency of nitrogen, a
second sample was analyzed which showed a smaller deficiency

of nitrogen but a considerable deficiency of potash.

2278. See page 164. This is an imported fertilizer made in
London, England, and sold by A. Boddington, New York City.
It is sold in small lots at the rate of 14 pounds for $1.25, probably
for florists’ use.

2332 and 2333, see page 104, represent samples of two car-
loads of Coe-Mortimer’s Ideal Tobacco. Each sample taken
from twenty bags or more. Both fully meet the guaranty.

2995, see page 160, is a fertilizer made and sold by the Isle of
Pines Fruit Growers Association.

2610. A sample of Chittenden’s Grass and Grain, drawn from
six bags, from stock of W. J. Norton, Broad Brook, contained
nitrogen 3.25, phosphoric acid 10.03, potash 5.61, the guaranteed
percentages being 4, 8 and 5. The manufacturer states that the
goods shipped to Mr. Norton were separately sampled at ship-
ment and sends the affidavit of the sampler to that effect, also
the analysis by a reliable commercial chemist which shows 4.37
per cent. of nitrogen, and our own analysis of this sample shows
4.42 per cent. These facts indicate that the sample taken by our
agent did not fairly represent the goods shipped by the company,
but the cause of the discrepancy cannot now be determined.

REGARDING GUARANTIES.
Of the 315 samples of nitrogenous superphosphates examined,
ninety-two did not contain each ingredient in the amount stated
in the manufacturers’ minimuwm guaranty.
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Seventy-eight were deficient in respect of one ingredient, four-
teen in respect of two, and one in respect of the three ingredients,
nitrogen, phosphoric acid and potash.

Fifty-nine were deficient in nitrogen, the most costly element,
and twenty-nine were deficient in potash.

In most cases a deficiency of one, ingredient was made up as
regards money value by an overrun of one or both of the other
ingredients. The following twenty samples, however, were
deficient in money value by the amounts named.

2256. Bradley’s Complete for Potatoes and Vegetables, $1.80
deficiency. But see second analysis of the same brand and note
regarding it.

2422. Wheeler's Havana Tobacco Grower, $0.39 deficiency.

2754. Williams & Clark’s Americus Ammoniated Superphos-
phate, $0.42 deficiency.

2752. Williams & Clark’s 8pringfall Phosphate, $0.36
deficiency.

2272. Bowker’s Early Potato Manure, deficiency $1.78, but
see second analysis of the same brand and note regarding it.

2275. Bowker’s Market Garden Fertilizer, deficiency $0.40.

2581. Stockbridge Special for Top Dressing, deficiency $1.69.

2613. Coe-Mortimer’s Conn. Wrapper Grower, deficiency
$o.23.

2405. ILowell Fertilizer Co.s Bone Fertilizer for Corn, etc.,
deficiency $0.80. : :

2667. National Fertilizer Co. Formula A, deficiency $0.43.

2788. National Fertilizer Co.’s H. G. Top Dressing, deficiency
$2.34.

2796. New England Fertilizer Co.s Potato Grower, 10%
Potash, deficiency $0.75.

2348. New England Fertilizer Co.’s Superphosphate, deficiency
$1.17, but see second analysis and note regarding it.

2797. Parmenter & Polsey’s Potato Grower with 10% Potash,
deficiency $0.67.

2394. Royster Guano Co.’s Ammoniated Potato Manure,
deficiency $0.90, but see second analysis and note regarding it.

2396. Royster’s Fish and Potash, deficiency $0.74.

2397. Royster’s H. G. Tobacco Manure, deficiency $0.67. See
second analysis and note regarding it.
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2849. Royster’s H. G. Tobacco Manure, deficiency $1.02.
2399. Royster’s H. G. Top Dressing, deficiency $0.93.
2445, Sanderson’s Formula B, deficiency $0.75.

REGARDING VALUATION.

The method and meaning of valuation is explained on pages

~ 99 to 103 and the table of trade values will be found on page 102.

‘Tt must be remembered that “valuation” as used in this report
is not a valuation of the brand in question but of the witrogen,
phosphoric acid and potash in it; that is, it shows apgroximately
what the same amounts of these ingredients as are contained in
a ton of the mixed fertilizer would cost, unmixed, for cash, at
freight centers in this State, in their unground and unmixed con-
dition. To make a fair valuation of the manufactured fertilizer
itself would necessitate adding to our valuation the average cost
of mixing and bagging, bags, shrinkage, cost of storage, selling,
collecting, freight, etc., items which would probably aggregate
$8.00 to $12.00 per ton.

RecArRDING THE CosT oF MixXED FERTILIZERS.

The costs given in the table of analyses are those reported to
the Station by retail agents as cash ton prices charged by them
to customers. The fertilizer manufacturer as a rule has no
control over the prices at which these goods are sold to farmers,
that being fixed wholly by the retailer, who may allow himself
a very small or a very large margin of profit. Hence, it comes
that one dealer will charge for a given brand anywhere from one
to seven dollars per ton more than another, even where freight
rates are the same, and the prices given in the table do not cer-
tainly represent the average cost, but what single dealers state is
their charge for the brand. One dealer sells scarcely any for cash,
and his price quoted to us is really a time price. Another dealer
may quote a price not much above the cost of the goods to him,
using fertilizers as a “leader,” in the same way that a grocer
sells sugar or other goods to attract custom.

To illustrate: the price of a certain fertilizer as reported by
the retail agent is $33.00. Its cost delivered to the agent is $25.89,
if paid for by July 1st, an advance by the retailer of $7.11 per
ton, or of 27 per cent.
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.Another brand costs the retailer $25.50. The dealer’s retail
price, as reported to the Station, is $31.00, an advance of $5.50
or 21 per cent. :

.In a number of cases which appear in the table of analyses
differences in the cost price of the sathe brand appear, ranginé
from $1.50 to $6.00 per ton. These cannot be chiefly explained
by differences in freight rates.

Retail dealers sell both mixed fertilizers and unmixed chemicals
at a \{arying scale of profit depending on distance from station
quantity bought, credit of the buyer and other circumstances. :

'1.“he foregoing makes it clear that the prices of mixed fertilizers
which appear in the table represent more nearly the maximum
Fasb prices to consumers than the average prices and, therefore
indicate only approximately, but not at all accurately, the usuai
market prices.

Therefore, a comparison between the valuation and the price of
a fertilizer as quoted by a single dealer does not at all represent
the average for Connecticut for that particular brand, but only
the state of the case for the dealer whose quotation is made.

ON THE PURCHASE OF FERTILIZERS.

fl‘he analyses printed in this report show the composition and
prices of the various fertilizers which have been sold and used in
the state this year. Their historical interest is small, however.
For tha't alone they are hardly worth study. Their chief value is
as a guide to purchases for next year. Let us notice some things
which they suggest. %

.It is essential to the farmer to get at the cheapest rate the
-nitrogen, phosphoric acid, potash, lime and vegetable matter
which his soil and crops need. He must get them in forms which
may be expected to yield immediate returns and in quantity which
with proper rotation, will maintain the fertility of his landi
He cannot, under present conditions, go further and farm at a
los§ for a term of years, as an investment to be repaid out of an
ultimate profit, for he has neither the “expectancy of life” nor
the capital to risk this investment. Phosphoric acid and potash
when needed he must buy and, under present conditions, a part
at l.east of the nitrogen, aiming, however, to get what’he can
of it from the air through his crops, in feed residues, green
manures and by proper rotations. :
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He has to consider the availability of the fertilizer materials
to the crops on which they are used,—their fineness, so far as
is necessary to make them easily distributed by his farm mach-
inery, and their cost delivered on the land. Other qualities are
subordinate.

Availability. It is easy to buy raw materials of the same
availability as are used in the best commercial mixed fertilizers.

Inferior materials, especially nitrogenous matters, are offered
as bargains; like “‘garbage tankage,” “cocoa shells,” etc., as well
as mixtures of good and inert forms of nitrogen, but reputable
firms can be trusted to supply raw materials of high grade only,
and the Station can prove, when asked, whether they are as
represented.

Commercial mixtures bought of these firms, as examination has
shown, are also as generally as the raw materials themselves of
good quality.

The work of this and other stations, with the codperation of
the trade, has brought about this satisfactory situation. 4

Fineness. Commercial mixtures, having been milled and
screened, are finer than some of the raw materials which the
farmer buys. Ground raw phosphate, basic phosphate, precipi-
tated bone, sulphate of potash, fish, tankage and fine bone (the
only kind to buy), are almost always fine enough for drilling.
Nitrate of soda and muriate of potash need some crushing or
grinding and screening, and acid phosphate has soft lumps, easily
broken down. This must be taken into account in figuring the
cost of home-mixing.

Cost of Plant Food.

The analyses in this report show the following facts:

Nitrogen in nitrate of soda has sold at retail for from 17.6 to
19.8 cents per pound, or about 18.8 cents as an average. When
bought in car lots, or mixed car lots, it has cost 1%% cents less.

In dried blood it has cost about 1874 cents retail.

In cotton seed meal about 20.7 cents in 10-ton or in car lots.

In fish manures,—allowing 4.7 cents per pound for available
phosphoric acid (the retail cost in acid phosphate) and 2 cents
.per pound for insoluble phosphoric acid,—nitrogen has cost
at retail about 2274 cents. In tankage and fine bone probably
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the cost is about the same at retail and i
; : considerably less w
bought in mixed car lots. . i

Total phosphoric acid has cost per pound delivered :

In ground rock phosphate, at retail, 2.3 cents; in car lots
at lowest quotation, 1.36 cents. i ,
] In basic phosphate,* at lowest quotation, at retail, 4.6 cents :
in car lots, 3.4 cents. :

In precipitated bone, at retail,’s.7 cents; in car lots, at lowest
quotation, 5.0 cents. ; .

In a.c1d phosphate, at retail, 4.5 cents; in car lots, at lowest
quotation, 3.2 cents.

The .cbst of phosphoric acid in ground rock phosphate given
above is ﬁgufed on bulk shipment and in the other phosphates
on bagged shipments, which makes a difference of not far from
$1.00 to $1.50 per ton of phosphate. This, in the case of acid
phosphate, would be equivalent to half a cent per pound for
phosphoric acid.

Soluble and “available” phosphoric acid per pound has cost
delivered:
In gro'und rock phosphate (very little present).
In basu? Phosphate, at retail, 5.4 cents; in car lots, 3.9 cents.
In pr.ec1p1tated bone, at retail, 5.8 cents; in car lots, 5.2 cents.
In acid phosphate, at retail, 4.7 cents; in car lots, 3.3 cents.
W ater-soluble potash has cost per pound delivered :
In high-grade sulphate, 5.3 cents.
'In double sulphate of potash, 5.8 cents; in car lots, lowest
price, 4.8 cents.
In muriate of potash, 4.1 cents; in car lots, lowest price, 3.6
cents. s

In cotton hull ashes, lowest price for car lots, 9.6 cents.

The above prices of fertilizer chemicals are for spot cash, on or
before delivery of the goods. ;i

They show clearly the great advantage of coGperative buying in
car lots, or mixed car lots, directly from manufacturers or brokers

The farmer on any considerable scale sells a large part of his:
ma?keted produce at nearly wholesale rates, not at the prices
which the retailer gets for small lots. He cannot afford to buy his

* With no allowance for lime.

R Oy T L gy Jum e ar —
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fertilizers, barrels, crates, or baskets in small lots at retail. His
buying should be largely at wholesale, as well as his selling.

This is already practiced by the tobacco growers in buying cot-
ton seed meal, by certain orchardists and farmers’ associations,
like the Highwood Fruit and Vegetable Growers’ Association and
the Jewish Farmers’ Association, and has proved to be a great
economy. A saving of $3.00 to $4.00 a ton on nitrate of soda,
or acid phosphate, or muriate, is certainly worth the effort neces-
sary to “get together” seasonably, determine what kinds and
how much of each material are needed and get quotations on
goods of guaranteed composition from a number of firms who
handle these materials. ~

With these guaranties and prices the farmer can figure exactly
what raw materials for fertilizers will cost him delivered. If he
wishes to mix them, he must make an estimate on cost of pulver-
izing, screening where necessary, mixing and rebagging, for
which no other bags are needed than those in which the chemicals
come. If he is going to store for some time mixtures which
consist largely of chemicals, such as nitrate, potash salts and acid
phosphate, without much. bone, tankage or fish, he will find it
wise to mix in each ton 150 pounds or more of some fine dry
inert material, like sawdust, peat, or even fine limestone, to keep
the mixture from caking in the bags.

He will not strive to so mix his formulas as to make even
tons or half tons. He should think in terms of pounds of plant
food, not in tons of phosphate. For example, if he is going to
put on an acre 36 pounds of nitrogen, 72 of phosphoric acid and
72 of potash, and has ten acres, let him make a mixture containing
360 pounds of nitrogen and 720 pounds each of phosphoric acid
and potash, regardless of whether it weighs 4Y5 tonms, g tonms,
or any other amount. He can do it with goo pounds of a 4-8-8
formula, 1800 pounds of a 2-4-4 formula, or 700 pounds of a
mixture containing 5.1 per cent. of nitrogen, 10.3 of phosphoric
acid, and 10.3 of potash.

Will it pay him to make these mixtures himself, or is it more
economical to buy them already made?

This question cannot be answered either yes or no by the
institute worker, or the teacher, or the “agricultural expert,”
without having before him the data regarding the cost of raw
materials fo the individual inquirer and also the same facts regard-
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‘ Dealer’s cash price per
ton.

s Manufacturer and Brand. Place of Sampling.
:
w
Sampled by Station Agent:
The American Agricultural Chemi-
cal Co., New York City.
2255 |(Grass and Lawn Top Dressing..... Waterbury ..l phabicthatae S e
2685 |High Grade Fertilizer with 10%
Patagh ey S Ly e A NoStonington:: L 8 el 3
Bradley Branch :
2080 BTG o LU R e gttt e i B G L e
2256 t|Complete Manure for Potatoes and
Viegetables: .4 v 4. SR S NorwichiTown., . .l ooh iy
2867 t|Complete Manure for Potatoes and
Vegetables....... SRR O Ml fard o ohiibisiel Gl e s ol s
2686 |Complete Manure for Top Dressing,
Grass aad Grain s iUl Aamhia LSRRG TR U LRI B
2687 |Complete Manure with 104 Potash. .|Groton ......coivvviiiiinnn.nn
Z2soxtCornePhosphate, o0 oo il SINGTWICRL WL DU L i
2723 tEclipse’Phosphate, ... v 508 Sl Patnatn G0 A Al GOl 14
2695 |Excelsior Fish and Potash......... Bristold i slywem s s i S d e did v
2691 (Farmers’ New Method Fertilizer, . sulPutnamy, ' oie.: o2l by doeliilly
2719 iGreyhonnd "Bertilizer. [ [ UV &5 Stamiorth LY KU RGN
2693 |Half Century Fertilizer............ Middletowny i siivhldvain s § b
2692 [Menhaden Fish Phosphate......... VGl etownn (Ll e b Ve e
2257 '[New Rival'Fertilizer. (iU 0 o i Middletown............ Aeedl il
2688 |Niagara Phosphate.............. Ul P atham it L0 boiie e st b
2236 |Patent Superphosphate............. Hazardville, Suffield, Milford..
2004 PotatoPertilizeriy 208 (AT (ol Stafford Springs.. (i Jibal U6
2696 'tPotato Manure: s iis v onsasis sre it s N opmiohl Town, . vt v ddinnis d
2720 |Potato and Vegetable Manure...... BEENEORE . o s e SRl
@a37 fivetriever Manure, [0 Sl SR Suffield, Milford, Norwalk.....
2690 (Superior Compound............... East Haddam b i o 08 dbee il
2718 |Sure Growth Phosphate............ Hazardville s sl N e
2722 |Tobacco Manure (Carbonate). ...... Glastonboty, LA SRS
2721 |Tobacco Manure (Sulphate)........ MilEord s d s Sibrisiontiitug o o
- G T Rl O MiltoreiSniarriiunlin ) Ga it e
2258 (Weymouth Staple Phosphate.......|Hazardville, ... ... i . .0 0000,
2717 |XL Superphosphate of Lime....... Stafford SpEngs..: 2. ki b i
Church Branch :
2415 (FishiandWPdtash. . .o v oR b O e e GRRTIERE RN A MR a7
East India Branch :
2731 /| BlackiHawlaFertilizer. ). : vty <[ BRERside Bire o0 0 il v ek
2732 |Cabbage and Potato Manure ....... Gaylordsville .. ) 200 L o ey

36.00
$31.30
30.00

29.00

$36.00 /%21,

36.00| 21,

26.00| 15,
38.00| 23.
36.50| 26.

28

* Note explanations regarding Valuation, p. 99. + See note, p. 133.

Valuation per ton.*

274
28,
16.
135
18.
17.
273
18.
16
15.
132
173
7.
20.
26.
20.
19.
24.
30.
27,
21
22
TG

15.

20.
.04

/.

46

1f. 0. b. Boston.
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ANALYSES AND VALUATIONS.
NITROGEN. PHOSPHORIC ACID.
Ngfggén. : 6 :f Total. « AS‘?;?laal,l;l:g" Found.
. ) - 3 : i % 3 4
8 ! B 2 & S ; € ; g 5 : g <
0 A g | & & & £ |6 | < 2 3 &
o Ot LA WSy SN i 1
i .75(3.91| 3.30| 2.56| 1.51| 7.37| 6.0} 5.86| 5.0 2;56 2.0 | 2255
T .70l2.47| 3.17| 3.17| 1.34| 7.68| 7.0 | 6.34]| 6.0/ 9.54 10.0 | 2685
0. .03/0.82| 5.99 2.32‘ 1.36| 9.67| 9.0 | 8.31| 8.0| 4.24| 4. 4.0 | 2689
0.81/2.84/3.20| 4.17| 3.87| 1.04] 9.08| 9.0 | 8.04| 8.0 6.86/ 6.86| 7. 2256
.34|1. 38/3.29| 5.22| 2.89| 1.77| 9.88 9.0 | 8.11)| 8.0 6.76] 6. 7.0 | 2867
0.86/4.95/4.04| 2.22| 2.30| 1.04 5.56| 5.0 | 4.52| 4.0| 6.07| 6. 6.0 | 2686
.94|1.53(3.47|3.29| 5.20| 1.34| 0.52| 7.06| 7.0 | 6.54 6.0(10.78| 10.78/10.0 | 2687
I.06/2.03|2.06| 5.20| 3.09| 1.32| 9.61| 9.0 | 8.29| 8.0/ 1.72| I. 1.5 | 2259
06[0.75/0.93|1.03| 5.47| 3.08| 1.52/10.07| 9.0 | 8.55 8u0li 207 12 2.0 | 2723
2.27|2.59!2.47| 2.36] 2.45| 1.84] 6.65/ 5.0 | 4.81| 4.0[ 4.10| 4. 4.0 | 2695
.06|1.13|1.96|1.65| 4.77| 3.26| 1.10| 9.13| 9.0 | 8.03| 8.0l 3.45| 3. 3.0 | 2691
1.35/3.34/3.29] 5.53| 1.67| 0.92| 8.12| 7.0 | 7.20| 6.0/I0.13| 10.13|10.0 | 2719
.40|1.65|2.05/2.06 5.67| 2.78| 1.38| 9.83) 9 0 | 8.45| 8.0 3.43| 3. 3.0 | 2693
74]1.42|2.16/2.06| 4.11| 2.57| 1.28| 7.96| 7.0 | 6.68| 6.0/ 2.21| 2. 2.0 | 2692
1.11]1.32(1.23| 4.68] 2.27| I.10| 8.05| 7.0 | 6.95/ 6.0 5.37 5. 5.0 | 2257
06/0.85/1.05/0.82| 4.77| 2.98| 1.56] 9.31| 8.0 |"7.75| 7.0| 2.24| 2. 1.0 | 2688
1.32/2.00/2.06| 6.21] 2.46| 1.68{10.35 9.0 | 8.67 8.0/ 1.83| 1. 1.5 | 2236
1.23|2.08(2.06| 3.88| 3.76| 1.47| 9.1I| 9.0 | 7.64| 8.0| 3.07| 3. 3.0 | 2694
1.01/2.50/2.47| 3.23| 2.98| 1.22| 7.43| 7.0 | 6.21| 6.0 6.01| 6. 5.0 | 2696
.20[1.06(3.44/3.29| 6.08| 2.24| 1.16| 9.48| 9.0 | 8.32| 8.0| 7.48| 7. 7.0 | 2720
1.86(2.48|2.47| 4.02| 2.78| 1.16| 7.96| 7.0 | 6.80| 6.0 5.24| 5. 5.0 | 2237
1.02|1.40/0.82| 7.42| 2.05| 0.93/10.40/10.0 | 0.47| 9.0 6.94| 6. 7.0 | 2690
90|1.76(3.22(2.47| 5.38| 2.67| I.22| 9.27|10.0 8.05 9.0 5.46| 5. 4.0 | 2718
4.74l5.09/4.53| 0.27| 3.83| 0.33| 4.43| 4.0 | 4.10} 3.0 0.90 6. 5.5 | 2722
.02|4.15/4.50(4.53| 0.74| 4.56| 0.43| 5.73| 4.0 | 5.30| 3.0 0.70| 6. 5.5 | 2721
86(2.76/4.88/4.94| 2.56| 2.23| 0:97| 5.76| 5.0 | 4.79| 4.0 5.93 5. 6.0 | 2414
.44{1.16|1.75|1.65| 6.01| 2.41| T.09| 9.5 9.0 | 8.42| 8.0 9.52| Q.52/10.0 2258
.1411.28i2.42(2.47| 5.89' 3.11| 1.18/10.18/10.0 | 9.00| 9.0| 2.20| 2.20} 2.0 2717
10t .00[2.06| 3.31| 3.12| 1.94| 8.37| 7.0 | 6.43 6.0/ 2.52 2.0 | 2415
.70l1.71]2.41]2.47| 7.36| 2.35| 1.48|11.19|10.0 | 9.71| 9.0| 2.68 '68i 2.0 | 2731
.78(1.04/3.96|4.11| 6.18/ 1.77| 1.01| 8.96| 8.0 | 7.95 7.0 6.94 .94L 7.0 | 2732

*1.47 as sulphate, 3.71 as carbonate.
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b \
a
ke !
r” & 8
s Manufacturer and Brand. Place of Sampling. g g:.
i g 1
2 58 | 3
4 . at | &
e
Sampled by Station Agent:
The American Agricultural Chemi-
cal Co., New York City. (Continued. )
East India Branch: ( Continued.)
2265 |Church’s Fish and Potash.......... Southport:. - diuun Qraetiiniinb, $27.00($17.15
27308 1Corn Kiinign )20l Sl i a0 sl Buarnstde a0 . m e St 34.00| 21.8¢
2437 Wishiand! Rotash il 00 s ol sl BOUEBPOTE NI, o A e 26.00| 18.74
2724 |Fruit Growers’ Friend............. iEEarford  di it L gl 30.00| 18.07
2419 |Garden and Farm Manure.......... Southport...... .. NOF SRR IO S, 36.50| 26.91
2725 Pilovim Bertilizer. i o0 o ublnhn i) SoMerden oot gy S 30.00| 15.68
2438 {Potato!Manure, ', i n S0 Bt Burpside L i oy s, R 37.50| 26.55
2AT0 [8ea Fowl Guanol i nd il ol SonNerden (AL nen L L 33.00( 17.87
2727 |10% Vegetable and Potato.......... SO bartaud & agicn o e it e 32.75| 24.11
2720 WFigeriBrand iy Dbl e b gue SoiMendenr. CRu Gl 32.00| 15.89
2483 |Tobacco Special (Carbonate)....... Burnstde Sus )@ M gl ki, 36.00( 30.73
2733 |Tobacco Special (Sulphate)......... Caylardseille ! S e i mady o 35.00| 27.46
2260 (Unexcelled Fertilizer.............. Sautporti . 8L IR LN e 28.00| 17.91
2261 |Unexcelled Fertilizer.............. New ' Ganadn, § 1oy Dhali bl o 34.00| 18.71
2729 |Vegetable, Vine and Potato........ SOUtBPOEL J 3305, L IR i i 32.00| 23.97
2728 (Wheat and Haymaker............. FastiHaddame!, 1000k 0800 sk 38.00| 26.48
Great Eastern Branch :
2084 iGenerall G LINAL S A8 TR 00 10 New Harttorda, (Al u bl e n 25.00| 15.06
2735 |H. G. Vegetable, Vine and Tobacco
Fertilizes) L suamib S 4 East(Hampton. .ol ix ey VieWiii3ai0ol 20,81
2736 [Northern Corn Special........ g B astiGranbyr. s e Bl 30.00| 20.62
Packers' Union Branch :
2738 |Animal Corn Fertilizer ............ Watetfondin ' 0n it B el g 32.00| 19.88
2420 |Gardeners' Complete Manure...,.. . NawWlEamaniy’ S 2neig Ut saii el S 25.78
2737 [Potato: Manure. . .. .. oladil Gy GisiEastitampton. bt i L WD 33.00| 21.58
Quinnipiac Branch : :
22020 \Corn" Manitire . in || u. Lol AR BV 3 o1 o) o B RBIE T St G T TR 32.00| 17.60
2745 |Fish and Potash Mixture........... Unionwlle......... 1 UM T 32.00| 18.27
2744 |Market Garden Manure............ e ¢ DO R e TS T AT R 38.00| 26.67
220g" |Phosphate o0 bl L (S New Eonden, L. ¥ «iess| 32.00| 19.02
2740 IPotatgManure; 4, L DN WVIeSTDOERSRINRE Pl s T o 34.00| 19.50
2739 |Potato Phosphate..............., iNewst R andan il LT 33.00| 17.36
2421 |Wrapper Leaf Brand Tobacco Ma- h
hesk b (G SR SR Wirngsemiip eyl o oI 28.03
Wheeler Branch :
2748 |Connecticut Tobacco Grower. . ..... Edst iGranhig, ) 0l 1oy sl 37.00| 27.40
2040 ||Corn' Bertilizepdideis on v il 00 Granbp Sl UL g 29.00| 16.86
2422 |[Havana Tobacco Grower........... Southngtan. o rLw L U 38.00| 24.72
2747\ |R otato Manuselii el s st vl b, PastGranby. ol s 31.00| 20.02
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ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. PoTAsH.
N | . | w | & | mow  LeEER| o
i _— s 3 i : £ 2 darrge S .
E g y b1 @ o 3 3 ] 5 & 4 § o
4l |&|& | B (5] 5} £ o & la | < & i i

3 65

.22/0.72|1.30/2.24/2.06| 4.53| 2.34| 0.92| 7.79| 7.0 | 6.87| 6.0 2.87| 2.87| 2.0 |22

...l0.88/1.42|2.30(2.47| 5.65| 2.68| 1.61| 9.94| 9.0 | 8.33| 8.0[ 6.27| 6.27| 6.0 | 2730

.72/0.70/1.3212.74/2.47| 2.89! 2.01| 0.90| 5.80| 5.0 | 4.90| 4.0} 4.62| 4.62| 4.0 | 2417
0.12/0.81|1,00{0.82| 6.27( 2.98| 1.51I|10.76(I0.0 | 9.25 g.o 6.67] 6.67 3‘3 ;Zig

) 1.54|1.69|3.43|3.29| 6.46| 2.06| 1.13| 9.65| 9.0 | 8.52| 8.0| 7.22 7.22| 7.

) .0.140.893.030.82 6.00| 2.73| I.45/10.18| 9.0 | 8.73| 8.0 4.26] 4.26| 4.0 | 2725
2.00\T.31(3.42|3.29| 2.91| 3.13| 1.24] 7.28) 7.0 | 6.04] 6.0/ 9.58| 9.58|10.0 | 2418
0.18|1.62|2.16|2.06| 5.70| 2.87| 1.70/10.27| 9.0 | 8.57| 8.0 1.88| 1.88| 1.5 | 2416
0.30|{1.01{1.88|1.65| 4.59| 4.0I| I.39| 9.99| 9.0 | 8.60| 8.0/10.76| 10.76|10.0 | 2727
0.16/1.13|1.39(T.23| 2.71| 3.75| 1.65| 8.11| 7.0 | 6.46/ 6.0| 5.34 *5.34 5.0 | 2726
0.04/4.37|4.75/4.53| 0.36| 5.87| 0.38] 6.61| 4.0 | 6.23| 3.0| 0.82| ¥5.67| 5.5 | 2483
0.10/4.40(4.50/4.53| 0.57| 4.21| 0.64| 5.42| 4.0 | 4.78| 3.0/ 0.80| 6.09| 5.5 27%3
0.54(I.25|1.92(2.06| 5.82| 2.86| I.29| 9.97| 9.0 | 8.68| 8.0/ 3.09| 3.09| 3.0 2260
0 68|1.31(2.10/2.06| 5.47| 3.00| 1.14| 9.61| 9.0 | 8.47| 8.0/ 3.43| 3.43| 3.0 | 2201
0.38|1.46(2.57|2.47| 3.39| 3.02| 1.24| 7.65/ 7.0 | 6.41| 6.0 9.81| 9.81/10.0 | 2729
0.90/0.80|1.82(1.65| 6.66| 4.94| 2.4I|14.01/11.0 |II.60/10.0/10.32| 10.32/10.0 2728
.10[0.83(0.93[0.82| 5.77| 2.77| 1.14| 9.68| 9.0 | 8.54| 8.0 4.32| 4.32| 4.0 | 2734
.[0.30]1.74|2.04/2.06| 5.32| 2.88| 2.10|10.30| 9.0 | 8.20| 8.0} 6.07| 6.07| 6.0 | 2735
1.00|1.38(2.64(2.47| 6.58| 2.71| 1.56/10.85|10.0 | 9.29| 9.0| 2.37| 2.37| 2.0 2736

8
1.04|1.42(2.63(2.47| 5.22| 3.44| 2.07|10.73|10.0 | 8.66| 9.0/ 2.02| 2.02| 2.0 | 273
.1.221.?02.322.47 3.85| 2.64| 1.61| 8.10| 7.0 | 6.49| 6.0 1:06| 10.16/10.0 | 2420
0.20|1.58/2.20/2.06| 6.37| 2.44| 1.07| 9.88/ 9.0 | 8.81| 8.0 6.09| 6.09| 6.0 | 2737
0.86/1.08(2.08|2.06| 6.08| 2.72| 1.46/10.26| 9.0 | 8.80| 8.0 1.85 I.85 1.5 2262
.|0.30|2.29|2.59|2.47| 2.37| 2.64| 2.01| 7.02| 5.0 | 5.01| 4.0| 4.02| 4.02| 4.0 | 2745
2.30/0.97|3.41|3.29| 6.19| 2.31| 1.01| 9.51I| 9.0 | 8.50| 8.0| 7.21| 7.2I| 7.0 | 2744
0.10|1.69(2.30|2.47| 4.76| 4.49| I.05/10.30|10.0 | 9.25| 9.0| 2.41| 2.4} 2.0 | 2203
0.30|1.29(2.29(2.47| 4.57| 2.51]| 0.84] 7.92| 7.0 | 7.08] 6.0 5.22| 5.22| 5.0 | 2740
0.10|T.30|2.05|2.06| 3.68| 3.93| 1.47| 9.08| g.o | 7.61| 8.0/ 3.06| 3.06/ 3.0 | 2739
.l0.08l4.44/4.52/4.53| 0.90| 3.74| 0.41| 5.05| 4.0 | 4.64| 3.0| 0.56| 6.67| 5.5 | 2421
i s g 6.28| 5.5 | 2748

..[0.10{4.22[4.32!4.53| 0.96| 4.49| 0.43| 5.88]| 4.0 | 5.45| 3.0| I.I4

..|0.go|1.02|1.92|1.65| 6.04| 2.18| 1.20| 9.42| 9.0 | 8.22| 8.0 2.34| 2.34| 2.0 2746
|1.24|1.12|2.36/2.47| 4.33| 2.17| 1.16| 7.66| 7.0 | 6.50| 6.0| 1.26| 9.55/10.0 | 2422
0.50|1.46/2.24/2.06] 5.61| 2.88| 1.10| 9.59| 9.0 | 8.49] 8.0l 4.46! 4.46| 3.0 | 2747

*1.,67 as sulphate, 3.18 as carbonate.
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NITROGENOUS SUPERPHOSPHATES. ANALYSES AND VALUATIONS—Continued.

e
3 NITROGEN. PHOSPHORIC ACID. PoTASH,
r & 5 Total ) Total i "jo.c‘lal:;eld » Found
g Manufacturer and Brand. Place of Sampling. E 8 A __Nltrog__en_. ) 8 :5 A { ol A iﬁ :
4 : g 3| 223 3 Sl T
R ST 2|16 |& |8 z (8] o = ) =4 & < &= ) @
Sampled by Station Agent :
Williams and Clark Branck :
2754 |Americus Ammoniated Bone Super-
pghosphateinsl (8 S Sod a8 Wi Clark's €orner. ...\ b wos Skt $31.00(818. 76 s
2425 |Americus Corn Phosphate......... ERington {00, v aad G o eiiieag 27.50| 16,78 0.22|1.672.25/2.47| 5.0L, 3.74; I.15/ 9.9010.0 | 8.75/ 9.0| 2.72| 2.72 2.0 | 2754
2750 |Americus Fertilizer......ovoiiiuish Waterbury 10 o Ui % S0 i, .| 38.00| 24.43 0.74{1.19|2.10(2.06| 4.40| 3.63| .54/ 9.57 9.0 | 8.03 8.0/ 1.66] I.66| 1.5 | 2425
2753 |Americus Potato Manure .......... Brgoklyn. 90,60l b vl ol 30.00| 18.07 0.22(1.58(1.90|1.65| 5.78| 2.46| 1.61 9.85 9.0 | 8.24| 8.0/I1.I0| II.10/10.0 | 2750
2765 |Aroostook Potato Phosphate....... So. Manchester......... ...... 39.00| 27.49 0.48/0.99|2.152.06| 4.76| 3.25| I.15/ 9.16 9.0 | 8.01 8.0 3.14[ 3.14| 3.0 2753
2264 |Chesterfield Manure............... Waterburys s .5, (et w0l & 35.00| 20.08 1.90|1.42(3.32/3.29| 5.50| I.34| 0.51| 7.35 7.0 | 6.84] 6.0/10.40| I0.40/10.0 | 2765
2dav i ElenBrand L10 510 L0 L0 0 S0 A Miteaudafiles g K AR TR 32.00| 15.80 0.32|2.18(2.50(2.47| 3.44| 3.09| 1.27| 7.80| 7.0 | 6.53| 6.0 5.34| 5.34| 5.0 | 2264
2HN [ Fish Glano iy, L Sled £l e MWapping J8E o alai s 28.00| 16.22 0.10[0.90|1.05/0.82| 5.98| 2.66| 1.4810.12/ 9.0 | 8.64| 8.0| 4.38) 4.38| 4.0 | 2423
2749 |Good Grower......... I A (R Waterbury......... Ulh e 35.00| 16.34 0.56/1.31|2.06/2.06| 4.95 I.88| 0.96| 7.79 7.0 | 6.83 6.0/ 2.50| 2.50| 2.0 | 2424
2766 |Great Planet Manure........ . b.. Wapping (0308 LAGLR Urgrdig o8 38.00| 27.64 0.12/0.80|1.381.23| 3.44| 3.22| 2.10 3-76‘1 7.0 | 6.66 6.0/ 5.46| 5.46 5.0 | 2749
2763 |Mammoth Oak Phosphate.......... N Grfablety 42, 4 e aetln GG o 39.00| 27.42 2.16/1.23|3.62(3.29| 6.22| 2.23| 0.99 9.44' 9.0 | 8.45/ 8.0/ 7.47| 7.47| 7.0 | 2766
2764 [Meadow Queen Fertilizer.......... Waterbury i bov. (06 g IR 33.00| 20.61 1.75/1.01(3.28|2.47| 3.83| 2.69| 1.16| 7.68 7.0 | 6.52| 6.0|10.73| 10.73|10.0 2763
27551 | Potash antl Kisht. cielaf ool hn, g0 So. Manchester................ 30.00| 18.36 0.72(1.74/2.65/2.47| 6.06| 2.99| 2.02/11.0710.0 | 9.05 9.0| 2.34| 2.34/ 2.0 | 2764
2768 |Seed Leaf Tobacco Manure (Car- 0.30|2.32(2.62(2.47| 2.15| 2.47| 1.92, 6.54 5.0 | 4.62| 4.0/ 4.40/ 4.40/ 4.0 | 2755
Bondte), . . 1 i Y U R shown Sl Sl gt v il e 38.00| 30.60 e :
2%6% |Seed Leaf Tobacco Manure (Sul- 0.02|4.71|5.14/4.53] 0.29] 3.47| 0.28] 4.04 4.0 | 3.76] 3.0| 0.78| *5.79| 5.5 | 2768
2357 o e ECIRRCCRIR SR BRI HillstowniRl, o is il BRI 36.c0| 26.41 .
2752 |Springfall Phosphate.............. L E e G SRS Lt R0 Rl 32.00| 17.50 0.05(4.00/4.30/4.53| 0.41| 3.53| 1.65 5.59 4.0 | 3.04| 3.0 0.51| 6.04) 5.5 | 2767
2y | Sterling PlantHoodu.ll v d. i b4 DMAT Ford iy R I R E e T 31.00| 17.19 .0.58|1.35/1.93|2.06| 5.01| 3.24| 1.59 9.84 9.0 | 8.25/ 8.0| 2.92! 2.92| 3.0 | 2752
.|0.88[1.11|1.99|2.06] 5.61| 2.93| 1.78'10.32 9.0 | 8.54| 8.0 1.89! ‘I.89| 1.5 | 2751
Armour Fertilizing Works,
Baltimore, Md.
2207011l Solublell. |l DT s L INoraable .l ool W 33.00| 2I.75
2436 |Ammoniated Bone with Potash..... Wil mamtae. .l Gl g e 30.00| 19.38 1.08|1.40|2.92(2.87| 5.31| 2.39| 0.90| 8.60 9.5 | 7.70| 8.0| 4.41I| 4.41| 4.0 2267
2298 |Bidwell’s Formula for all Crops....|Windsor Locks................ 30.00| 23.54 0.20(2.21|2.58|2.47| 4.10| 2.84| 1.48| 8.42 6.5 | 6.94| 6.0| 3.60 3.60| 2.0 | 2436
2434 |Bone, Blood and Potash........... Thompsonville. ... .o livii ook 37.50| 29.02 0.18|1.71/2.80|2.47| 5.81| 2.37 1.59| 9.77 8.5 | 8.18| 8.0| 0.84| 5.14] 5.0 | 2208
2512 |Bone, Blood and Potash........... Brodkilyn .20 6. 00 sing s 30.00| 29.30 2.38|1.59/4.11/4.11| 7.26| 0.89| 0.20| 8.35 8.5 | 8.15! 8.0 7.45/ 7.45| 7.0 | 2434
2359* |Brewer’s Special Tobacco Fertilizer. |[East Hartford................. 36.00| 28.20 .|2.08|2.064.14]4.11| 6.36| 1.63| 0.22| 8.21| 8.5 | 7.99| 8.0] 7.84| 7.84 7.0 | 2512
2557 |Brewer’s Special Tobacco Fertilizer, |East Hartford................. 36.00| 28.80 0.08|3.41|4.38(4.52| 2.95| 1.27| 0.20| 4.42| 4.5 | 4.22| 4.0 0.36| 7.58| 5.5 | 2359
2520 |[Complete Potato Fertilizer......... Niorwalla 82 8 SHG LD B 33.00| 21.21 0.10(3.75/4.80l4.52| 3.20| 1.62| 0.46| 5.28| 4.5 | 4.82| 4.0 0.48| 6.09| 5.5 | 2557
2437 |Conn. Valley Tobacco Grower...... Hazdrdvilla sl ing ot by s 37.00| 28.27 0.42|1.66|2.24(1.65| 5.15| 2.33| 0.68| 8.16| 7.5 | 7.48| 7.0/ 7.05| 7.05 6.0 | 2520
2861 |Conn. Valley Tobacco Starter...... Man afactupar’o, (Ut Joosine e i iai 20.09 0.10(3.64/4.74/4.52| 2.76| 1.36| 0.14| 4.26| 4.5 | 4.12| 4.0 0.60| 6.53| 5.5 | 2437
2521 [Corn King....... L0 8 Bl T B telesnien oy 6 s ik o 32.00| 21.02 0.44|1.64/2.52(2.47| 5.99| 2.32| 1.20| 9.51|.... | 8.31| 8.0 3.38| 3.38| 3.0 | 2861
2&xg" |Fishiand!/Potash,. .. .. . ioua . (LS Norwallay s S8 i b 31.00| 17.82 0.40|1.61(2.70|2.47| 4.44| 3.27| 1.65 9.36| 8.5 | 7.71| 8.0| 4.22| 4.22] 4.0 | 2521
2860 |Fruit and Root Crop Special....... ManUuastirer o dn . a i el s, oo 18.99 0.38/1.88/2.49(2.05| 3.79| 2.50| I.25| 7.54] 6.5 | 6.29| 6.0| 2.95 2.95| 2.0 | 2519
2268 |High Grade Potato Fertilizer....... Niewr Havedn, 4 L b e 32.00| 23.29 0.50|1.22(1.77|1.65| 5.09| 3.32| 1.02| 9.43|.... | 8.41| 8.0| 5.48| 5.48 5.0 | 2860
2435 |Market Garden Special............ Roplevillle the 20006 Selaini 38.00| 26.09 0.08[1.38|1.59|1.65| 6.12| 1.94| 0.64| 8.70| 8.5 | 8.06| 8.0|TI.70| II.70/10.0 | 2268
0.65|2.04/3.16|3.29| 5.44| 2.77| 1.24| 9.45| 8.5 | 8.21| 8.0| 7.73| 7.73| 7.0 | 2435
* See note, p. 133.

*1.29 as sulphate, 3.72 as carbonate.
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Station No.

Manufacturer and Brand.

Place of Sampling.

2269
2438
2769
2522
2270%
2868
2439
2476

2360

2484
2477

2271
2272*
2869
2273
2274
2536
2574
2575
2275
2276
2582
2576
2578

2579
2580
2770
2581%

Sampled by Station Agent:
Berkshire Fertilizer Co., Bridgeport,
Conn.

Ammoniated Bone Phosphate......
Complete Fertilizer.. ool dibilics s
ifishiandy Petashu i iCind i iy
GrassiSpecial, bl o vl Byl
Long Island i Speciall .o il bl
LonFilsiand i Speciali. vil v i
Potato and Vegetable Phosphate. ..
Tobacco Special with Carbonate. ...

F. E. Boardman, Middletown, Conn.
Complete Fertilizer for Potatoes and
General VGrops iy Sl NGy U UL

Bowker Fertilizer Co.,, New York
City.

Complete Alkaline Tobacco Grower
Complete Alkaline Tobacco Grower

(CRrbonate) koDl o d L
CormiBlhasphatel | dalign L gLl le]
HarlyiPetatolManure. Lo, JlLL 0 ey
Barly ' Potato, Mannre. ., 050 o aels
Farm and Garden Phosphate.......
Fisherman’s Brand Fish and Potash
Gloucester Fish and Potash........
Hill and Drill Phosphate..........
Lawn and Garden Dressing........
Market Garden Fertilizer...........
Potato and Vegetable Fertilizer.. ...
Potato and Vegetable Phosphate. ...
Special Cropl Grower. . /. 4ol bl
Stockbridge Sp’l Complete Manure

for Corn and all Grain Crops ....
Stockbridge Sp’l Complete Manure

for Potatoes and Vegetables......
Stockbridge Sp’l Complete Manure

for Seeding Down, etc...........
Stockbridge Sp’l Complete Manure

Jotgiabaceadie Il L L U

Stockbridge Sp’l Complete Manure
for Top Dressing, Grass and Grain

Norwich Town il o lal e shapd
Brcilband ot s Laci i e e

T ale Lo e e b
IV ALETHITIV . s il slonid sia e e s
Blalfstomma 8 bl SL ol e i

£ 51 7 e T i R S RGP PR

Windsor/tic e W P

Roekvillelsl oo gl CoeiE
New Haven. oo os sl L
Hazardvillel ' Urat e s o 0
New Haven.......... ¢ A e AR
Eazardville’, . Uik Ll lon s .
New Haven. .. Lo oo aie ol
New Canaan......... ST A
W Ater TR A Sl O SR T
N opwich (iRl KO e
New. Canaan il e a s ohig Ll

Rockvillest solee )20 0 R
Nesenbiaman L0100 Il e
Wealeauillad e eaie

Croramee il ol 3 T TS

Dealer’s cash price per

ton.

|

34.

* See note, p. 133.

t See note, p. 134.

.00

00

. 50

.50
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00

.00

Valuation per ton.

$15.
24,
20.¢
26. ¢
25,
18.6
33.0

T S 3 L N N o Ty e -

B
"1
i
NI
/]
A
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i‘. ANALYSES AND VALUATIONS—Continued.
i v
NITROGEN. PHOSPHORIC ACID. PoTasH.
‘ o A R e
! = | £ 0 =
g G G il ; g O N e ) £
s 2 |5 | B 5 s} & & & | 6| < & 5 5
@101.20:.300.80 6.73| 1.82| 0.29| 8.84| 9.0 | 8.55 8.0/ 3.19| 3.Ig| 2.0 2269
,20(2.66/2.86/2.50| 5.34| 3.45 1.83|10.62| 9.0 | 8.79 8.0| 2.42| %.81| 6.0 | 2438
.12|2.66|2.78|2.50, I.I1I| 5.40| 0.82| 7.33| 6.0 6.51| 4.0/ 4.58] 4.58! 3.0 | 2769
.08(2.04!5.45,5.00; 2.80 1.22| 0.37 4.39; 5.0 | 4.02] 4.0/ 3.03] 3.03 2.0 |2522
,08|3.04/3.12{3.30| 5.13| 2.08 0.58| 7.79| 7.0 | 7.21| 6.0/ 7.91| 7.9I| 7.0 |2270
g..3.543.653.30 4.39| 2.71| 0.55| 7.65| 7.0 | 7.10| 6.0| 7.31| 7.31| 7.0 | 2868
.12|1.96|2.14|1.70| 4.49| 2.29| 0.50| 7.28| 7.0 | 6.78| 6.0| 5.25 5.25/ 4.0 | 2439
.08(4.46(4.87/4.50| 0.86 3.39| 0.18| 4.43| 4.0 | 4.25| 3.0 0.66| *7.32 5.5 | 2476
1‘!‘,.,.
ﬁﬁ
by
).88/1.65(3.28(3.00| 4.99 3.2I| 0.51| 8.71).... | 8.20 7.0| 9.05| Q.05 9.0 2360
ff.h‘
:,.4.014.014.11 0.56| 5.11| 0.47| 6.14| 5.0 | 5.67| 4.0 0.58| 5.06/ 5.0 | 2484
v
...l4.04l4.04]4.11| 0.56| 4.72| 0.52| 5.80| 5.0 | 5.28 4.0/ 0.70 +5.53| 5.0 | 2477
.04/0.67|1.80|1.65| 5.07/ 2.93| 0.96| 8.96| 9.0 | 8.00| 8.0/ 2.16| 2.16| 2.0 |2271
14|1.21/3.07|3.29| 3.85| 3.17| 2.05| 9.07| 8.0 | 7.02| 70| 5.87| 5.87| 7.0 | 2272
E761.383.083.29 3.87| 3.13| 1.07[-8.07| 8.0 | 7.00| 7.0| 7.95| 7.95| 7.0 |2869
.64/0.771.76(1.65| 3.25| 4.42| 1.60| 9.27| 9.0 | 7.67| 8.0 2.29| 2.29| 2.0 | 2273
391.382.582.47 1.97 2.29| 1.62| 5.88 5.0 | 4.26| 4.0| 4.35| 4.35| 4.0 | 2274
.10/0.95/1.05/0.82| 5.63 2.82| 1.64(10.09| 9.0 | 8.45 8.0| 1.83] 1.83] 1.0 2536
00|1.10|2.62(2.47| 6.07| 3.37| I.69|I1.13|10.0 | 9.44| 9.0| 2.34| 2.54| 2.0 | 2574
+24|1.32(3.27(3.29| 1.76| 4.38| 3.81| 9.95| 5.0 | 6.14| 4.0| 4.75| 4.75| 5.0 | 2575
10|1.22|2.32(2.47| 2.73| 3.74| 1.46| 7.93| 7.0 | 6.47| 6.0 9.76] 9.76/10.0 | 2275
.181.36|2.68|2.47| 5.78| 2.46| 1.32| 9.56| 9.0 | 8.24| 8.0 4.06| 4.06 4.0 | 2276
*501.051.731.65 3.33| 4.87| 2.35/10.55| 9.0 | 8.20| 8.0| 2.14| 2.14 2.0 | 2582
46(1.44/2.05|1.65| 5.24| 2.87| 1.19| 9.30| 9.0 | 8.11| 8.0 9.92| 9.92710.0 | 2576
901.0:3.393.29 6.36| 3.67| 1.25/11.28|11.0 |10.03|10.0 7.16/ 7.16| 7.0 | 2578
v
45|1.63|3,19(3.29| 3.92| 2.52| I.15| 7.59| 7.0 | 6.44| 6.0|10.42| 10.42|10.0 | 2579
i361.322.862.47 6.80| 3.37| 0.83|11.00|11.0 |10.17|10.0| I.67| 7.83 8.0 | 2580
142~765.605.76 3.27| 1.62| 0.99| 5.88| 5.0 | 4.89| 4.0| I.44| 10.35710.0 | 2770
i
@0!.334.464.94 2.48| 2.32| 1.29| 6.09| 5.0 | 4.80| 4.0| 5.39/ 5.39| 6.0 | 2581
~39 as sulphate, 6.27 as carbonate. + 1.12 as sulphate, 3.71 as carbonate.
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NITROGENOUS SUPERPHOSPHATES.

Station No.

Manufacturer and Brand.

Place of Sampling.

Dealer's cash price per
ton.

2870

2277
2577

2596% (Complete Tobacco and Onion

2597
2598
2599

2600*

2228%

2229

2340
2341
2613
2611

2342

2487
2772

2486

2343
2612

2670

Sampled by Station Agent :
Bowker Fertilizer Co., New York
City. (Continued.)
Stockbridge Sp’l Complete Manure
for Top Dressing Grass and Grain
Sure Crop Phosphate........ eilal
DobaceoiStarter, . i ik |k eI
The E. D. Chittenden Co., Bridge-
port, Conn.

Gy i L S e B R
Connecticut Tobacco Grower.......
Fish and Potash, Special Formula..
Grainland Vegetable] .24 ool
Tobacco Special..... A

The Everett B. Clark Seed Co.,
Milford, Conn.

Glark’s Special: Mixture, (ool

SpecialroRiBrand U LN L S

The Coe-Mortimer Co., New York
City.

Celebrated Special Potato Fertilizer
Complete Manure 10% Potash.......
Connecticut Wrapper Grower ......
Gold Brand, Excelsior Guano......
H. G. Ammoniated Bone Superphos-
DRI |0 )L SR RGN
Ideal Tobacco Fertilizer....... L2 v
New Englander Corn and Potato
el izer AUl ia ) e U LU ISR a0
Peruvian Tobacco Fertilizer for

NS ppey leaf, o 0. O L R ad
Peruvian Vegetable Grower..... 435
Red Brand, Excelsior Guano.......

Conn. Valley Orchard Co., Berlin,
Conn.
H. G. Special Fertilizer............

West Cheshire
Yalesville
Wapping

Broad Brook

Greed' UBarmis o0 . 150 i,
Sttlields’ Wtk e SR

WestiHartiord o, s, S ds
Wiethersield L Sui e o Lasi B

LiBraad Brook:, Lldos bl cidhid el

I Valuation per ton.

.00/$14.28
.00| 21.57

26.57

.00| 31.25

19.11
22,153
26.03

26.50
27.70

18, 3%
25.33
36.27
23.06

18.92
26.50

14.46
35.71

30.14
26.33

21.92

* See note, p. 134.

NITROGENOUS SUPERPHOSPHATES.

Saae St et

ANALYSES AND VALUATIONS—Continued.

DR I G Ry N SN S PP [V ey

NITROGEN.

PHOSPHORIC ACID.

As Ammonia.

g
.
) 2
5
”n
I

|

.15
.55
.30
.48

BNHOWW

.281
.'70|1
.80|1.
.02|1

0.24]0.59
.70l2.

00

.9ojo.
.92/0.

.20|I.

.16/0.
.7SI.

IO,
.08|1.

.18|2.30

Organic.
Found.
Guaranteed.

|

o O
PSS Y
FS S SR

POTASH.

1 K Total. "Eg;cila;:)elg. " Found.

PR : el Gl
v ] T (e - M - £ it g g
- e R RS
- T T R G - e
870

..| 7.18} 5.0 y. e | ORI ¥ .0 | 2
6.19| 2.99| 2.01|11.19|10.0 | 9.18| 9.0l 2.42| 2. .0 | 2277
7.24| 1.60| 0.70| 9.54/ 9.0 | 8.84| 8.0 0.35/ 2. 2577
3 | .0 | 2596

5.89| 3.09! 0.41| 9.39| 9.0 | 8.98| 8.0/ 1.37] 5 5.0

0.45| 4.51| 0.54| 5.50| 5.0 | 4.96| 4.0| 1.95/ 9. 8.0 259%
1.88| 5.06| 1.07| 8.01| 7.0 | 6.94| 6.0| 5.25| 5. 4.0 | 259
6.25 2.27| 0.42| 8.94| 9.0 | 8.52| 8.0 6.24 6. 6.0 2299
0.79| 3.3I| 0.40| 4.50| 4.0 | 4.10| 3.0| 2.23 6. 5.5 | 2000
6.10| 2.40| 0.77] 9.27[.... | 8.50| 8.0/ 8.78| 8. 2228
4.62| 2.44| 0.83| 7.89[.... | 7.06| 6.0 .46| 10. 2229
6.20 2.23| 1.61|10.04| 9.0 | 8.43| 8.0| 4.16 4. .0 | 2340
4.34 2.21| 1.91| 8.46| 7.0 | 6.55| 6.0/10.34| IO. .0 | 2341
4.83| 1.44| 1.01| 7.28| 6.0 | 6.27| 5.0{ 1.40| 9. .0 | 2613
6.42| 2.58| 1.75/10.75| 9.0 | g.00| 8.0| 6.22 6. .0 | 2611
5.75| 2.63] 2.03/10.41| 9.0 | 8.38| 8.0| 3.40 3. .0 | 2342
0.55| 3.89| 0.50| 4.94| 4.0 | 4.44| 3.0| 0.70| 5. .5 | 2487
5.45| 3.05 1.22| 9.72; 9.0 | 8.50! 8.0 260 L8k 2772
86

5.29| 2.12| 0.42| 7.83| 7.0 | 7.41 6.0| 1.25| 9. K 24
6.3% 2.35 0.83| 9.56| 9.0 | 8.73 8.0| 2.30| 9.70| 9.0 | 2343
.6.49| 1.80| 1.48] 9.77| 9.0 | 8.29 8.0| 7.08/ 7.08 2612
6.52| 2.59| 0.96/10.07/10.0 | 9.1I| 9.0| 4.41} 4.41 2670
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CONNECTICUT EXPERIMENT STATION REPORT, IQI3.

NITROGENOUS SUPERPHOSPHATES.

|

Dealer’s cash price per
ton.

S Manufacturer and Brand. Place of Sampling.
:
g
12
Sampled by Station Agent.:
Consumers’ Fertilizer Co., of New
Jersey, New York City.
2862 |Early Crop Odorless Fertilizer..... Magufactirer: . SUlbEE s i
2857 |Mak-Gro Odorless Plant Food..... Meanufactilker., 2o o0 b o)
T. H. Eldredge, Norwich, Conn.
2231 '|Special Fish and 'Potash, ... ... . Nonwichib . ik dodies Sl
2230 |(Special Superphosphate............ Norwich,....... A S T
Essex Fertilizer Co., Boston, Mass.
2344 |Complete Manure for Corn, Grain
andsGrassius Ll g el 0. 3 Lo East Hartford..... S
2347 |Complete Manure for Potatoes,
Roots and Vegetables....... .... Platnvillee o038 0didds s 25wt v
2346 |Market Garden and Potato Manure. |Plainville ....................
2830 [New Tobacco Fertilizer........ Sonv s ariordi Lo RO S
2614 |Tobacco Starter and Grower........ Eblinetonbiclis ala il sy canon g
2345 (XXX Fish and Potash....... ..., East Hardordsausw Jois o ooy
The L. T. Frisbie Co., New Haven,
Conn.
2615 |Connecticut Special Fertilizer...... Rockvillel bl dis s g
2232 |Corn and Grain Fertilizer.......... Bridgeport, Hartford, Meriden.
2304 PotareiMantive i i i ban 8 O i de Bridge port. s s e ol il
2363 i Top' Dressing, ioiul uineido JL L NewiHavens . 398 se4 PO N
2610 (Viegetable GrowWer i Jfuois i dhos o Wiethersfield v . 2o g daoas s
International Agricultural Corpora-
tion.
Buffalo Fertilizer Works, Buffalo,
Mol X
2299 |Celery and Potato Special.......... Niewirbondom & vt sl ailin o
280ty Ramaerst Choice. (1. oo s veatiae ol BAMSO O e SRR G M
2609 |Fish Guano.......... P Seur N I ) Stafford Springs...... NN
2608 |High Grade Manure............... Broaklypei e s Botiin oo oo M
2771 |NewiEngland Special. . .:. v ainses ANSODIA LR L da s e A dm o,
2485 |Tobacco Producer,....... T iatarsialy Westisutheld . Lo Beknatly U
2300 [Fop DImERRei L (1 L, it WestiCheshire ;. i ould e dichu
2583 (Vegetable and Potato.............. Broofebemill L0 n Bl L
Lister’s. Agricultural Chemical
Works, Newark, N. J. v
2368 |Ammoniated Dissolved Bone Super-
phosphateiiaeEasbant bt Ul v, NouBragtordse el o e
2478 |Complete Tobacco Manure (Car-

Bonate). . b iy st e s o

|

/ Valuation per ton.

$45.00
43.50

30.
28.

00
00!

38.00
28.25
35.00

35.00

30.00

STMSHRTEL L o ol sl a i

$28.06
27.09‘

17.47.
15',34\

26.44

26.53
298
26.41
27.58
18.37

24.21
18.50
21.04
26.16
25.02

22.42
15.92
15.
28.42
20.79
27.68
313

24.53

17.47

37.00

| 28.75

i

T

* 0.72 as sulphate, 4.00 as carbonate,

i NITROGENOUS SUPERPHOSPHATES. 153
4§ ANALYSES AND VALUATIONS—Continued.
_\::;‘ NITROGEN. PHOSPHORIC ACID. POTASH.
( N;{:;;:n. ; g % Total. “it\:.aci?a“bclg." Found.
R g $ 3 : g it g E ! g P
R - i A A L T T R < (R < )
....lo.27|3.51|3.28| 5.43| 1.53| 0.09| 7.05/ 7.0 | 6.96| 6.0 1.00| 8.66| 8.0 2862
...l0.25/2.85|2.46| 7.88| 1.51| 0.09| 9.48| 9.0 | 9.39| 8.0| 1.14| 8.o01| 8.0 | 2857
0.12|1.90(2.02|2.05| 2.33| 3.63| 1.92| 7.88| 6.0 | 5.96| 5.0| 4.75| 4.75| 4.0 | 2231
0.06[1.26|1.32[1.00| 2.89| 6.20| I.59/10.68/10.0 | 9.09| 8.0| 2.51| 2.5I| 2.0 |2230
'{.‘b42.9o3.023.28 3.95| 2.76| 0.86| 7.57| 7.0 | 6.71| 6.0[10.42| 10.42(10.0 | 2344
lo.08(2.98/3.06/3.28| 4.34) 2.82| 0.82| 7.98| 7.0 | 7.16| 6.0| 9.89| 9.89/10.0 | 2347
0.02/1.87/1.89[2.00| 5.89| 2.82| 0.96| 9.67| 9.0 | 8.71| 8.0| 4.90| 4.90| 5.0 | 2346
.10[2.77/4.18/4.10| 3.57| 1.13]| 0.52| 5.22| 5.0 | 4.70| 4.0| 0.74| 6.18] 6.0 | 2830
....[2.67/4.24|4.10| 1.29| 3.48| 2.09| 6.86| 5.0 | 4.77| 4.0| 1.17| 6.19| 6.0 | 2614
.04/2.10/2.14(2.00| 5.18| 2.77| 1.34/ 9-29| 9.0 | 7.95 8.0} 3.32| 3.32| 3.0 | 2345
.04/1.51|2.39|2.46| 2.80| 3.82| 1.52| 8.14| 7.0 | 6.62| 6.0|10.61| T0.61|10.0 | 2615
0.72|1.28/2.00|1.64| 2.43| 5.82| 3.25/11.50| 9.0 | 8.25| 8.0| 3230 3.30| 3.0 | 2232
0.80|1.82(2.62(2.46| 4.20| 2.87| 1.07| 8.14| 8.0 | 7.07| 6.0| 5.47| 5.47| 6.0 |2302
).10(3.68(4.16/4.10| 4.02| 3.46| 0.95| 8.43| 8.0 | 7.48| 7.0| 4.27| 4.27| 4.0 | 2303
0.72|2.05|3.24/3.29| 2.87 4.39 1.36| 8.62| 8.0 | 7.26| 6.0| 7.29| 7.29| 8.0 | 2616
"'gzoo.691.7o 1.50| 5.30| 2.87| 0.75| 8.92! 9.0 | 8.17| 8.0|10.22| I0.22(10.0 | 2299
0.10(0.85/0.95(0.80| 4.86| 3.48| 1.04| 9.38 9.0 | 8.34| 8.0| 5.59| 5.59| 5.0 | 2301
0.06(0.98|1.15/0.80| 5.97| 3.65/ 1.04/10.66/10.0 | 9.62| 9.0| 2.30| 2.30| 2.0 | 2609
).52|1.09|3.42(3.30| 5.63| I.97| 0.38| 7.98| 8.0 | 7.60| 7.0|10.42| I0.42|10.0 | 2608
).62(1.09|2.00[1.60| 6.13| 3.02| 1.16/10.31|1I0.0 | 9.15| 9.0| 5.65 5.65| 5.0 |2771I
I.18/3.26/4.44/4.50| 1.30| 3.88| 1.06| 6.24| 6.0 | 5.18/ 5.0| 0.62| 6.05 5.5 | 2485
3.20|1.05(5.34/5.70| 4.45| 2.38| 1.11| 7.94| 7.0 | 6.83| 6.0| 5.75| 5.75/ 5.0 |2300
s +26/1.08|2.64/2.40| 6.79| 2.17| 0.47| 9.43| 9.0 | 8.96| 8.0| 7.79| 7.79| 7.0 | 2583
i‘:‘.
,75-1321.842.162.06 4.82| 3.24| 1.98/10.04| 9.0 | 8.06| 8.0| 1.86| 1.86| 1.5 |2368
0.02|2.33)4.284.11| 0.50| 4.37] 3.02| 7.80| 6.0 | 4.87] 4.0| 0.44] *5.16| 5.0 | 2478

Ll S al Bl i g
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NI1TROGENOUS SUPERPHOSPHATES.

J

\
a
8
g & §
S Manufacturer and Brand. Place of Sampling. -g E.
% i > 5
& alr g
i bn AT
i)
" |Sampled by Station Agent .
Lister’s Agricultural Chemical
Works, Newark, N. J. (Continued.)
2617 |Complete Tobacco ~Manure (Sul-
Bhareyl eI RIS Warehonse Pointl 4. SR DEa B0, 24.7%
2366 |Corn and Potato Fertilizer......... Danbury e, S S s b $30.00| 16,06
@300 | Potate Manure |, /o0 Lo Do Blmnside .ol ot sl tamlie 37.00| 27.18
2863* |Special Grass Mixture............. Mabufacenrerdosi B g 36.00| 25.33
2942 (Special Grass Mixture............. Manutactend (o0 (8 B0 RREAIIET T OT S
2864 |Special 10% Potato Fertilizer........ Meanitfacener), [04 1R LN DR K 35.00| 23.12
2773 |Standard Pure Bone Superphosphate
OETErye ST R S Weal limerfard o2 s o ol 30.40| 20.84
236%7* [Success Fertilizer(?)................ Uiz g e L e G I IS e 19.85
@071 [Success Perfilideri o (MU0 0 ol i Mapens S0l SR AT LER (E 180, 5 30.00| 16.14
2774 [3-0-10 for Potatoes. .., T sr o Crlastonbury i E s il 36.00 24.51
Lowell Fertilizer Co., Boston, Mass.
Zaoa |1 Axnimal Bramd (0, 10 & IR0, § 0 Supeld G R B G 33.00| 20.29
2405 |Bone Fertilizer for Corn, Grain, etc./Cheshire ..................... 30.00| 15.31
2545 |Corn and Vegetable Manure....... Wallingford ........ FLE D L 40.00| 25.46
2544 IEmpress Brandi sl gy Mogsih L e tbGliali bR e 24.50| 12.48
2542 |Market Garden Manure............ S0, iManchesteri: /ool Hd 38.00| 27.09
2543 |Perfect Tobacco Grower........... Bl En P pllIi, S Tl Sl 38.00| 26.53
254X |Potato! Grower ! Q. 8001 0 g g Granby il 00 S a0k Faay 8 37.00| 26.94
2540 || Potato’' Manure (), 1105 0 AR DG ) Sotthinigton | £ 0 B AL AR 34.00| 16.35
2539  |Potato:Phosphate. .. 000l 00 L ChesHire [ A0 b i (o s 35.00| 22.61
2538 |Special Grass Mixture for Top
Dressing and Lawns ............ NewHdven. b, (G008 e iR g 36.00| 28.72
2856 |Special Potato Fertilizer with 10%
e s s v BRI RROR) WO Al Torrington /vl n bl 37.00| 24.28
2546 [Special Tobacco Manure from Vege-
table and Animal Matter......... IR SO s e g W S od G S 37.00| 29.85
2537 |Superior Fertilizer with 104 Potash..|Rockville .................... 40.00| 28.86
E. Manchester & Sons, Winsted,
Conn.
27631\ B oriomle IO ¢ on Tt Ellington el 400 o e i a 32.00| 28.61I
2703 ' [Fiel perit LRGN G0 L G LA Wirnsted Sl BLORE W) A0 0 o 28.00| 20.46
2782 | Specialitd i O L 0 5 Winsted db el o A i ] 36.00( 34.22
The Mapes’ Formula and Peruvian
Guano Co., New York City.
2233 |Average Soil Complete Manure ... /Windsor Locks, Glastonbury,
SoutlrinEtent L a G 39.00| 28.42
2018 |Cerenl 'Brafdii B iesieisl e i o Hazatawillenat i dool, . ol 32,00! 15.83

* See note, p. 134.

NITROGENOUS SUPERPHOSPHATES. 155
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
Tol, s | rew [uSoeel . Founa,
Nitrogen. s 8 ;5 ! - - 2l i ;i
g g g 7 5 R ; g = g 5 o @ s
£ g s & g B g £ 5 = il & =
b A R R
et R S O 5 5 8 & | & 3| < & 5 E
J .60, 4.0 0.92| 5.47| 5.0 | 2617
.14!2.24/3.94/4.11| 2.03| 2.57| 1.30| 5.90( 5.0 | 4 !
2.221.4?)2.2:1.65 5.55| 2.42| 1.16/ 9.131 9.0 | 7.97| 8.0, 2.98 ?,9585 3.0 :326
2 141.383..583.29 6.07| 2.37| 1.28| 9.72} 9.0 | 8.44] 8.0‘ 6.98 .98] 7.0 2369
1]0.08 1 96/2.15/1.65| 7.84| 3.03| 0.63/11.50I1.0 |10.87;T0.0 8.75 Ig.zg ig.g 2942
i f } 3 IS S (51 b o o I AR, R {1 it $ §
ISP G (o § O o T-) WEME SN PR SRR (s £ B eerey 8.0[ pigac ot o Al
0.141.52|1.66/1.65 3.07| 5.09| 1.78| 9.94| 9 1
.62 2.62| 2.0 | 2773
,04{1.58/2.62|2.47| 6.81 2.66| 1.24/10.71|10.0 | 9.47| 9.0 2
413.(1)11.381.62 1.:3 7.81| 2.95| 1.69/12.45/10.0 |10.76 9.0, 4.28) 4.28| 2.0 ;%6';
'10.061.36x.48 1.23| 6.12| 3.22| 1.61/10.95/10.0 | 9.34/ 9.0, 2.I2 2.12 2.0 ¢ 7
0/0.12 1.64/|2.66/2.47| 1.94| 3.86| 1.94| 7.74| 7-0 5.80 6.0 10.46 10.46(10.0 | 2774
2 LOT| 2761 %, .42/ 9.0 | 7.67| 8.0 4.18] 4.18| 4.0 | 2404
g})(;}iig?girgi ‘;24 1.68 o.gg 3‘;5 9.0 | 7.62 8.0; 2.86, 2.86| 3.0 | 2405
.0:08;2:923.003.28 5.55/ 2.60| 1.09| 9.24| 9.0 | 8.15 8‘01 7.69| 7.69| 7.0 2545
0.04!1.13 1.17\1.24! 4.49| 2.53| 0.90| 7.92| 8.0 | 7.02 7.0‘ 1.g0| T1.90 g.g 254;
l0.06 3 944.004.10' 4.79| 2.64] 1.05| 8.48| 8.0 | 7.43 7.9, 5.94/ 5.94| 6. 54
34 4.32|4.10| 1.68| 2.94| 1.43| 6.05| 5.0 4.62| 4.0 1.00| 5.77| 6.0 | 2543
3.04/3.28| 4.30| 2.20] 0.96| 7.46| 7.0 | 6.50 6.0 11.03| 11.03|10.0 2541
1:62 1.64) 5.16 1.76| 0.96| 7.88| 8.0 | 6.92 7.0 4.44| 4.44 4.0 | 2540
2.62|2.46 5.69| 2.74 0.28 9.21| 9.0 | 8.43| 8.0 5.97/ 5.97| 6.0 | 2539
1/0.103 914.124.10! 5.10| 3.00| T.34 9.44| 8.0 | 8.10 7.0, 6.53 6.53| 6.0 | 2538
0.1012 452.62[2.46| 4.06| 2.45| 0.83| 7.34| 7.0 | 6.51| 6.0/ 9.88 9.88|10.0 | 2856
) ’ 8.50| 8.0 |2546
0.10|2.78/4.12/4.10| 5.25| 0.98| 0.31| 6.54| 7.0 | 6.23| 6.0| I.13 ‘
0.083.243.62‘;.69 4.71| 2.39| 1.32| 8.42| 8.0 | 7.10| 7.0| 9.92! 9.92|10.0 2537
8.01| 8.o1| 8.0 | 2781
16/2.03|1.61(3.80(3.50| 5.83| 2.40| 1.02| 9.25|.... | 8.23| 7.5
0.321.333.78::.64 4.86| 3.61| 1.00| 9.47|.... | 8.47| 8.0 8.02 8.09| 8.0 :7%3
4.76/0.36(5.14/5.00| 5.59 2.34| 0.81| 8.74|.... | 7.93] 7-5| 0.7 pagxligus | 27
5 A .78| 5.0 | 2233
74!1.06[1.48/4.28/4.12| 1.70| 5.75| 0.87 8.32| 8.0 | 7.45| 7.0/ 0.54| 5.7
6‘;0.10 1.:32.004{.65 0.90 4.64| 2.88] 8.42 8.0 | 5.54! 6.0 3.09/ 3.09| 3.0 | 2618
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CONNECTICUT EXPERIMENT STATION REPQRT, IQI3.

SUPERPHOSPHATES.

&
8
kS - §
& Manufacturer and Brand. " Place of Sampling. E E
z 1) a
§ T $
& R g
T
Sampled by Station Agent .
The Mapes’ Formula and Peruvian
Guano Co., New York City. (Cont.) )
2619 |Complete Manure ‘“‘A” Brand...... Meriden il Gt oieln g vee e $35.00821 06
22a8 IGorni Manure. i Jous. el AUl Meriden, Windsor Locks, Nor- .
L D (ST R A 37.00
2877* |Dissolved Bone.............cuuhes Fhartford. e, s UG e s e 34.00
2658 |Economical Potato Manure........ Harsford, iod..coaf v iy s ..| 38.00
2784 |Fruit and Vine Manure............ Elarttordseii b oo i it e gl 42.00
#2354 | Potatop Manre . . 0 Wi 001 b Meriden, Suffield, WindsorLocks| 41.75
2659 |Seeding Down Manure......... cslBarestville i (o 0, barandidtars o alk 41.00
2479 |Tobacco Ash Constitutents......... Suffields’. .o AR AT £ T 35.00
2480 |Tobacco Manure Wrapper Brand...|Windsor ..................... 50. 00|
2660 |Tobacco Starter Improved......... Windsor TockSIdy iy smioibi ¢ 39.00
2661 |Top Dresser Improved, Full Strength Hartford ..... SRR A R 54.00
2662 |Top Dresser Improved, Half Strength Middletown . ................ 37.00
2663 |Vegetable Manure for Light Soils. .. /Glastonbury .................. 44.00
The National Fertilizer Co., New
York City.
2365 |Ammoniated Bone Phosphate...... BastiHastford:. (o suaiaole o 2ok s 16.63
2364 |Complete Grass Fertilizer.......... Willimantic: o020 oo Do, 1 37.00| 29.47
2363 |Complete Root and Grain FertilizerSo. Manchester ............... 38.00| 25.90
2664 |Complete Tobacco Fertilizer. ... .. siSuleldycdiy sy Jud b sl o o 37.00| 26.38
2789 |Conn. Valley Tobacco Grower..... Broad Brook ... 24 5 i s o 44.00| 35.84
2665 Eureka Potato Fertilizer........... Bilipgrontar e Tol S I, i 34.50| 23.87
200011 Fish and Patash i da b0 s Sa. Manchester!s . L idd b g
2007 |Bormulal AV, Vo T il WilllEmantien o i L8 e i ol
2788 (H. G. Top Dressing............... So. Manchester
26681 [Market Garden Fertilizer........... Greenaiahul. ulo bl o s s il
2943 |Market Garden Fertilizer........... North Granby
2785 |Potato Phosphate.................. Wallingford: .. . s ebdianly
2786 | IFobacco /Special. . iy sish Aot Broad Brook ./ i3, s blali At g,
2481 |Tobacco Special with Carbonate. . ..|Somersville........ ..........
2787 |XXX Fish and Potash............. So. Manchester
New England Fertilizer Co.,
Boston, Mass. 6
2792 |Corn and Grain Fertilizer.......... Rockville...... ey L S 29.00| II.9
2793 |Corn Phosphate. ....... AL IR Unionwller . (1 o005, s 31.00| 15-99
2794 |High Grade Potato Fertilizer....... East Woodstock '............. 34.00 22'52
2349 |Perfect Tobacco Grower........... g 510 0 VARG RS RO L e 39.00| 25-
2705 | Potato Rentilizersy i [0k 1 e R N 34.00 17'27
2796 |Potato Grower with 1o% Potash..... A Gl R T 35.00| 22-97
23481 |Superphosphate.................... Warehouse Point.............. 32.00 I7‘Zg
2872 |Superphosphate XUl SO e 32.00! 2I.

* Last year’s stock,

1 See note, p. 134.

iSee note, p. 135.

NITROGENOUS SUPERPHOSPHATES. 157
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. ‘ POTASH.
1 ] g | mem  |eiabler| Fownd
. i $ .
i 1 3|2 | % 3 3| 4 g
g g8 A E $| 2 g1 ®
g 2 o 2 5 5 3 5 3
po 3 g . 2 ; o = o =3 én g 3 &
Hilo |2 | 8| B (5] o] & | © £ | &
0.76/2.66|2.47| 1.50| 8.28| 2.60/12.38/12.0 | 9.78|10.0| 2.5T| 2.51] 2.5 2619
0.89|2.58|2.47| 1.13| 7.02| 2.37/10.52(10.0 | 8.15 8.0| 6.38 6.38 6.0 ;ggs
2.46/2.66|2.06| 3.87/12.87| 1.57/18.31/12.0 |16.74|.... 8 80 26;%
1.183.54/3.30| 0.54| 4.19| 1.87| 6.60| 6.0 | 4.73| 4.0| O. ?, 9.55 b
0.90|1.85|1.65| 0.70| 4.43| 2.41| 7.54 g.o gég g.g g.go Ié.;gxé.o 2232
.81(3. .82| 6.87| 0.84| 9.53| 8.0 .6g| 8. . 3 i
(I)'égg 75{32 Z.; (I) 06 10.5Z 9_4g20.05.18.o 16,7600, Io.go*xg.ggig.g :2;3
-64l0.7700.50| ©. 7| 1.90|....| 1.79[*16.6815.
0.64/0.77/0.50| 0.18| 1.72| 3.98| 5.88 5.7 | 1.90 it b
2.69/6.59(6.18| 0.09| 3.35| 1.88| 5.32| 4.5 | 3.44/....| 1.4 .09/10.
2.624.234.12 0.82| 7.10| 1.50| 9.42| 8.0 | 7.92| 6.0 0.5 I.Sg 1.0 :ggg
0.59/9.40(9.88| o0.27| 6.87| 1.52 8.66| 8.0 | 7.14| 5.0| I.20 4.98 4.0 b
0.40/4.68|4.94| 0.33| 2.48| 1.39| 4.-20| 4.0 2.81| 2.5/ 0.35 2.68 g.o b 1
1.83|5.40|4.94| 0.82| 5.62| 1.94 8.38| 8.0 | 6.44| 6.0] 0.70| 6.3 .0 3
L)
0.26|1.34/1.77|1.65| 4.71| 3.34| 1.47| 9.52| 9.0 | B.05| 8.0 2.88 2.8§ 2.2 gggi
1.14/3.11/4.68|4.11| 4.20| 3.59| I.27 9.26 7.0 g;g g.g 2.3(; g.(s)s (5).0 i
.80(1.49!3.42(3.29| 6.14| 2.56| 0.92| 9.602| 9.0 i \ .m .2 5.0 1
.50[I. .50l3.29| 6.17| 2.36| 1.32| 9.85| 9.0 | 8.53| 8.0| I. 5.23| 5.
54'713238292 0.66| 3.73| 0.41| 4.80| 4.0 | 4.39| 3.0| 0.25| $9.30 8.0 ;ggg
.36|1.52|2.47|2.47| 4.03| 2.36| 0.90| 7.29| 7.0 | 6.39 6.6/10.24| 10.24/10.0 266%
.26/1.59(3.00|2.88| 3.48| 2.59| 1.66 ggs 79 2.07 g.g gi: gf; g.g b2
0.04|1. .12|3.29! 3.74| 2.41| 0.67| 6.52| 7.0 .15 6. ;. . s
2.332.%23.863.43 2.07| 3.81| 0.63| 6.51| 7.25| 5.88/6.25 8.13 2.13 g.g zggg
.68/1.72|2.98(2.47| 4.18| 2.62| 1.14| 7.94| 9.0 6.80| 8.0 6.41 .41 6‘
BRI o amadla el v R i e S g n 8o g0 SRS s 6.29 6.0 29%3
.50|1.67[2.27|2.06| 5.46| 2.68| 1.61| 9.75| 9.0 | 8.14| 8.0 6.19 2.19 .c5> ;78g
.04/4.56/4.604.53| 0.73| 5.19| 0.35| 6.27| 4.0 | 5.92| 3.0| 1.00 6%; 5.5 2781
3.96l4.44/4.53| 0.54| 4.74] 0.32 5.60| 4.0 | 5.28| 3.0/ 0.74| §6. 5.0 248
1.262.4712.47 4.01| 1.70| 0.69| 6.40{ 6.0 | 5.71| 5.0 4.03| 4.03| 3. 787
‘ .80/ 1.80| 2.0 | 2792
1.07|I.12|1.2 .34| 2.32| 0.99| 7.65| 8.0 | 6.66| 7.0/ I
1.5%1.621.62 g.gs 2.12| 0.84| 8.89| 9.0 | 8.05| 8.0 2.83 2.83 g.o 2793
2.33(2.41|2.46| 5.40| 3.34| 0.93 2.27 9.0 i.:/]:;, i.g (5).27 228 6'8 23%
i .82|4.10| 1.17| 3.58| 2.07| 6.82| 5.0 3 : i . L
iggi.grg.(m 5.19| 2.40| 0.83| 8.42| 8.0 | 7.59| 7.0| 3.88] 3.88| 4.0 2792
2.24|2.34/2.46| 4.06| 2.22| 0.96| 7.24| 7.0 6.28| 6.0 9.39| 9.39/10.0 2798
1.44/2.14/2.46| 6.28| 1.94| 0.68p8.90| 9.0 | 8.22 8.0| 3.83] 3.83] 4.0 :g42
2.56|2.66/2.46! 5.14| 3.24 1.27F9.65 9.0 | 8.381 8.0| 4.00/ 4.00| 4.0 7
» bonate. { 1.07 as sulphate, 8.62 as carbonate.
" 1.68 as sulphate, 13.21 as carbon i
(b 1.35 as sglghate, 7:.370 as carbonate. §1.53 as sulphate, 3.75 as carbonate.
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NITROGENOUS SUPERPHOSPHATES. ANALYSES AND VALUATIONS—Continued.

a NITROGEN. PHOSPHORIC ACID. PorasH.
& g N;E-‘:,tga;ln, ) - _-3-; Total. “,E\?a??;{ﬁg.” Found.
) Manufacturer and Brand. Place of Sampling. ‘3 i .g T é E 'g s g s i z°
2 s | o3 b4 e ke B A B sl
8 S8 = < 3 3 g © k- & 3 B 3 3 P 5 s S
’ a £ L e SR O RO S s £ 3 g |5 4 & 3 &
1
Sampled by Station Agent . |
The Niantic Menhaden Oil and
Guano Co., South Lyme, Conn.
2831 |Bone, Fish and Potash............. Naw Laondong. dog sl i $30.00/$20.06 .30(2.76(3.06/2.46| 3.44| 2.40| 0.36| 6.20| 6.0 5.84| 5.0| 0.37| 3.22| 3.0 | 2831
2832 (Corn and Grain Fertilizer.......... Hazardville. ool larglingiin 30.00| 20.28 .34/2.58/2.92|2.06| 3.58) 2.71; 0.40/ 6.69| 8.0 | 6.29| 7.0| 0.40| 3.57) 3.5 2832
2833 |High Grade Tobacco Fertilizer..... TS Y5 ol S AP GO MR S Sl N e 27.05 .06/1.71/3.55(3.30| 5.64| 1.97| 0.31| 7.92( 8.0 | 7.61| 7.0/ 0.53 6.73| 6.0 | 2833
2834 |Market Garden Manure............ FastHartlord,. (oc L il UL R 36.00| 27.20 .02!1.80/3.53/4.10| 5.45] 2.09! 0.37| 7.91| 8.0 | 7.54| 7.0/ 0.60| 7.03 6.0 | 2834
2835 |Potato and Vegetable Manure...... INDEWACH Vi dieed e bl rsd ol 34.00| 22.49 .30|1.82/2.82/2.50| 5.07| 2.90| 0.45| 8.42| 8.0 | 7.97| 7.0 0.48| 4.07| 4.0 2835
Olds & Whipple, Hartford, Conn,
2514 |Complete Corn and Potato Fertilizer(Suffield........cocavinnine.... 34.00| 25.61 0.84/|2.72|3.74|3.30| 1.27| 5.18 1.70| 8.15) 6.0 6.45| 6.0 6.50| 6.50| 6.0 | 2514
2516 |Complete Grass Fertilizer.......... 250015y s Uy Al KRRl R PR | 34.00| 29.78 0.10|1.40/3.98|3.30| 1.25| 6.60| 2.56/10.41| 7.0 | 7.85 6.0| I.09 *7.33 6.0 | 2516
2513 [Complete Tobacco Fertilizer....... Buckland, Suffield (3) ......... 37.00| 30.02 0.10/4.04/4.86(4.50| 0.08| 3.61| 0.35| 4.04| 3.0 | 3.69| 3.0| 0.35 5.80| 5.5 | 2513,
21 |Fishlandi Patash i sl g o il Srtlastordils gl il il 30.00| 19.62 0.20|2.43|2.77|2.50| 2.33| 3.71| 1.46| 7.50| 6.0 | 6.04| 5.0| 4.09/ 4.09 3.0 2517
2515 |H. G. Potato Fertilizer.........v+ Buckland i /s as LS F 37.00| 34.02 1.34/2.70/4.20|3.30| 1.64| 5.47| 2.43| 9.54| 6.0 | 7.II| 6.0| I.05/ II1.04{10.0 2515
25188 ' |Special, Phosphate, . i ulildsi v i B s 41 £evoh o' Y DRQUERINGR IR VA G Bt 35.00/ 31.08 .|1.38/3.28/4.66(4.13| 2.96| 3.82| 1.51| 8.29|.... | 6.78 4.0| 0.54 6.95| 3.0 | 2518
Pan American Fertilizer Co., New
York City.
2604 |Favorite Phosphate................ Wiaterbusyy o ol U e 29.00| 16.74 0.70/0.92|1.70|1.64| 3.29| 4.88| 0.96 9.13| 9.0 8.17| 8.0| 3.66/ 3.66| 4.0 2604
2003 | [Tdeals Compound, b syt st s s AT 1 01 11 o HIRES IMAASTE R ST RN 31.00| 2I.20 1.30|1.15(2.56|2.46| 5.38| 3.17| 1.01| 9.56| g.0 | 8.55 8.0| 4.51| 4.51| 4.0 | 2601
2305 [Market Garden Standard........... ranbrng o b EoL s Ll AR ig 34.00| 22.97 0.64/2.08/2.72|2.46| 5.06| 2.90| 0.97| 8.93| 9.0 | 7.96| 8.0/ 6.40 6.40| 6.0 | 2305
2602 |Orchard and Fruit Special ......... WNRtE EbarEgy ol S o ml g D Sl 35.00| 23.19 0.96/0.88|1.88|1.65| 2.45| 5.47 1.00| 8.92 9.0 | 7.92 8.0/10.78| 10.78/10.0 | 2602
12304 |Standard Phosphate............... DARDRTY L e o v 27.50| 15.76 -l0.46|1.18|1.64]1.60| 1.40| 5.83 1.56| 8.79| 9.0 | 7.23| 8.0| 3.58 3.58| 2.0 | 2304
2603 |Vegetable and Potato Special....... IVERIEXDIIEYI, oo 0 by el By 8 40.00| 26.52 lt.70|1.41/3.11|3.00| 3.00| 3.80| 0.61| 7.41| 7.0 | 6.80| 6.0/10.46 10.46|10.0 2603
Parmenter & Polsey Fertilizer Co.,
Boston, Mass.
2440 Plymouth Rock Brand............. Platnaille ioo i dous s Tt il 32.00( 19.88 0.10l2.26|2.36|2.46| 4.77| 3.32| 1.42| 9.51| 9.0 | 8.09| 8.0| 4.00| 4.00| 4.0 | 2440
2797 |Potato Grower with 10% Potash. .... BAIDIALIE! o o B e e e 37.00| 22.75 0.06|2.24|2.302.46| 4.37| 2.01| 0.87] 7.25| 7.0 | 6.38] 6.0 9.56 9.56/10.0 | 2797
2441 |Special Tobacco Grower........... Walliogtord. . | .. b daalicke Bl 38.00| 2¢.13 .|1.83|3.81]4.10| 2.01| 4.25| 1.51| 7.77| 5.0 | 6,26/ 4.0 0.65 8.76| 8.0 | 2441
The Rogers & Hubbard Co., Middle-
town, Conn.
2798 |““ Bone Base” All Soils All Crops 2
Bigsphatan s s L, \Wethersheld iyt Mniedins /o 35.00| 29.10 lo.06/1.103.80/3.30| 4.98| 4.14] 1.24/10.36| 9.0 | 9.12 8.0| 7.76] 7.76| 7.0 2798
2306 |‘‘ Bone Base’” Complete Phosphate.|So. Manchester ............... 30.00| 18.39 lo.o8|r.37|1.72|1.50| 4.41| 2.75) 1.45) 8.61| 8.0 | 7.16| 7.0| 6.03 6.03| 5.0 | 2306
2307 | Bone Base” Fertilizer for Oats and .
HopaIXressing . 1. . i iy oo ik dleralh Hamden il 1) S IR ST 57.00| 44.77 .|0.84/8.62|8.50| 0.10| 5.83| 2.90| 8.83 8.0 | 5.93| 4.5| 8.09 8.09| 8.0 | 2307
2308 |‘‘Bone Base” Fertilizer for Seeding {l
D Es s L R SRR e I 13 SR R S NN 48.00| 30.69 0.08|2.232.43]2.20| 0.19| 8.53| 9.1017.82/16.0 | 8.72| 6.5 12.76 12.7612.0 | 2308
2799 “%(lme El;lase " New Market Garden b B P
NOSPBALCI 0 s el b o o7n o= 010 od0 448 Bastilamplton oy e s s vse 4t 38.00| 24.72 .40/2.41/2.00| 3.8 .41 1.45| 8.71{ 7.0 | 7.2 .0/10.45| 10.45(10.0
2800 |‘‘ Bone Base” Potato Phosphate....IWindsor.............c..... .. 32.50| 21.68 g:;g:‘a 2,:0 2.00 2,52 228 1.24'11.22 10.0 | 9.98l 9.0l 5.18/ 5.18] 5.0 | 2800

*0.86 as sulphate, 4.59 as carbonate.

&
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NITROGENOUS SUPERPHOSPHATES. ANALYSES AND VALUATIONS—Continued.

 NITROGEN. ; PHOSPHORIC ACID. PorasH.
é B Total. 3 \ So-called Found
g & §9 Nittogen. ) o 2 Total. * Available.” i
s Manufacturer and Brand. " Place of Sampling. '§ 3. ——_—-d '»495 E ?=5 ] 'E'; 8 '3 o
s i | o : A e 0l Sl o KA 1
£8 | § S O O T
g 5 | 8 R R T - DR G T O e S
i a X (SRS N R~ 6y © & & & |6 | < & 3 &
— el AL
Sampled by Station Agent :
The Rogers & Hubbard Co., Middle-
town, Conn. (Continued,)
2309 |‘‘Bone Base” Soluble Corn and ;
General Crops Manure........... Branford oL U8 s RIS N ; 64/2.50| 2.00| 4.84| 2.58| 9.42| 8.0 | 6.84| 6.0| 8.98| 8.98| 8.0 | 2309
2801 |‘‘Bone Base” Soluble Potato Ma- $24’231 ] ‘1'272' e et
h¢100 8 Lo BEMUIAL AR UL A G A G Branford ...... Ly MR 5 T $43.00 .00| 0.60| 9.62| 2.70/12.92/10.0 |{10.22| 7.0| 1.40| 5.59| 5.0 | 2801
2802 |‘‘Bone Base” Soluble Tobacco Ma- ] ! i A
110 MR SR AN KOG N R SR Windsor i s ol D be sl 45500 2.17|5.04/5.00| 0.85| 8.52| 2.41/17.78|10.0 | 9.37| 7.0| 1.28| 10.83|10.0 | 2802
The Rogers Mfg. Co., Rockfall, Conn.
2351 |All Round Fertilizer .............. So.: Manchester o i il 1iin L 33.00 1.31/1.98/1.60| 7.30| 2.44| 0.84/10.58/10.0 | 9.74| 8.0| 2.55/ 2.55| 2.0 | 235I
2350 |Complete Potato and Vegetable Fer- )
.tilizer .......................... Wap_pmg ........... PR SR 32.50 2.28(2.52|2.25| 4.61| 3.78| 1.23| 9.62|10.0 | 8.39| 8.0| 5.66| 5.66| 5.0 ! 2350
2803 |Fishiand) Potash. /ih sLLsalv il ....Menden: ..................... 35.00 3.20(3.92|3.25| 2.24| 3.17| 1.29| 6.70| 6.0 | 5.41| 4.0| 4.48| 4.48| 3.75| 2803
2836 |H. G. Corn and Onion Manure..... Somerswlles dom, oulis Suiig b 38.00 2.7313.74/3.60| 3.28! 4.88| 2.28/10.44| 8.0 | 8.16| 6.0| 8.16| 8.16| 7.0 | 2836
2837 |H. G. Grass and Grain, Seeding
Byown L S s et deraviies Bockfalliiiiul o Sl i 43.50 2.78/3.06/3.00| 0.06| 9.17| 8.8318.06/16.0 | 9.23|....|14.20| 14.20|12.5 | 2837
2238 g g é)altsba;ndTTgp-Dre;{smg ...... g’lerlgen ...................... 49.00 3.22/6.38|6.30| 0.46| 9.30| 1.710/10.86| 9.0 | 9.76| 7.0| 7.83| 7.83| 7.5 2238
2839 (H. G. Soluble Tobacco Manure....|Granby........cc.cvvvvun..... 43.50 .07]z.18/2.00| 0.60| 8.44| 0.86| 0. 7.0 | 9.13] 5.0/ 0.73| 11.11|10.5 | 2839
2846 |H. G. Soluble Tobacco and Potato i i i i i 1
VEEnTe oI R e L Somersvilles s b din ey 40.00 2.75/3.74/3.50| 0.07| 6.88| 0.37| 7.32| 9.0 | 6.95| 7.0| 1.25| 10.70| 8.75| 2846
2847 |H. G. Tobacco Grower............ Santield il oh sisn i Lo, AL AR B0 o) 3.69(4.72(5.00| 0.42| 4.01| 0.29] 4.72| 4.0 | 4.43 3.0{ 0.58| 6.85 5.5 | 2847
H. G. Tobacco Grower, Vegetable
2482 and Carbonate Formula......... Hazardwille/ih g g, b PR SRR 4.25/5.20[5.00| 0.61| 3.09| 0.28 3.98| 4.0 | 3.70| 3.0| 0.39| *5.83| 5.5 | 2482
F. S. Royster Guano Co., Balti-
more, Md.
2394% |[Ammoniated Potato Manure....... Stamford joi Ll Al us Sl e 31.00 1.10[2.10|2.47| 2.81| 3.28| 1.07| 7.16] 6.5 | 6.09| 6.0/ 5.52| 5.52| 5.0 | 2394
2873 Atmmox:liated Potato Manure....... NorthiHaven . .o b vain 5,06 4 33.00 1.32(2.33(2.47 2.15| 4.38| 0.92| 7.45| 6.5 | 6.53| 6.0| 5.24| 5.24| 5.0 | 2873
2395 |Champion Crop Compound........ 1o 51c e lbret GG PRI RNETR F e T 31.00 0.78/1.78/1.65| 3.93| 3.90( 1.13| 8.96 8.5 | 7.83| 8.0| 4.34| 4.34| 4.0 | 2395
2206.1 'Bishiand | Potashi i, . o400 gl dilioidn oy I ovth Havenyallis s giiesti Lol o Jas 0.94/1.74|2.06| 1.99| 4.34| 1.00| 7.33| 6.5 | 6.33 6.0 3.26| 3.26| 3.0 | 2306
2400 |Gold Seal Potato Special........... Stz}mford ..................... 32.00 17010.80|1.60|1.65| 4.27| 3.87| 0.82| 8.96| 8.5 | 8.14| 8.0|11.22| I1.22[10.0 | 2400
2397* H. G. Tobacco Manure............ Windsor. . ouualinisiiiidiiiaes] coves 9212.59|4.51|4.94| 3.50| 2.35| 0.87| 6.72| 5.5 | 5.85| 5.0| 1.04| 10.33(|10.0 | 2397
2849* |H. G. Tobacco Manure............ Tylervillel st Lot Lll L 43.00 2.66(4.62|4.94| 5.01| 1.30| 0.42| 6.73| 5.5 | 6.31| 5.0| 0.62| 8.9910.0 | 2849
2390 |HIAGWTon resser.. .. o h s ki anto} ....................... 50.00 1.00(6.20[6.58| 4.17| 2.46| 0.79| 7.42| 6.5 | 6.63| 6.0| 7.99| 7.99| 8.0 | 2399
2848 |Ideal Tobacco Guano.............. Bummsideinn Gasa it oleh il ol £ Jeis 612.53/4.10|4.11| 2.71| 1.89| 0.63| 5.23| 4.5 | 4.60| 4.0| 0.48| 6.05| 6.0 | 2848
2398 |Universal Truck Fertilizer......... Saouthangtan, (0 h e 35.50 1.48/3.44[3.29| 5.11| 3.30[ 1.50| 9.91| 8.5 | 8.41| 8.0| 7.21| 7.21| 7.0 | 2398
Sanderson Fertilizer and Chemical i
Co., New Haven, Conn.
2442 |Atlantic Coast Bone, Fish and ; i b
Potashiitsn i o g o wa o fGuilferd i P R 24.00 O|T.94/2.20|1.67| 2.81| 3.19| 1.00| 7.00{ 6.0 | 6.00| 4.0 4.49| 4.49| 4.0 | 2442
2443 |Complete Tobacco Grower. ........ WarehousaiPoint) i va' sk e 37.00 4.42/4.47/4.50| 0.64| 3.87| 0.19| 4.70| 4.0 | 4.5I| 3.0| 0.48| 6.62| 5.5 | 2443
2444 |Corn Superphosphate.............. Wietherafeldi.vo1 cis 0 28.00 ‘ 9|2.02(2.22|1.67| 4.86| 3.79| 2.24/10.89| 9.0 | 8.65| 7.0| 2.62| 2.62| 2.0 | 2444
/’/
¥ See note, p. 135. * 0,80 as sulphate, 4.64 as carbonate.
6
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NITROGENOUS SUPERPHOSPHATES. ‘ ] ANALYSES AND VALUATIONS—Continued.
i NITROGEN. PHOSPHORIC ACID. POTASH.
v .
e E‘. ‘? | Ngxfg;ln. y i :: Total. “ig:i?;{flg." Found.
. Manufacturer and Brand. Place of Sampling. a H e K] 5 = 2 ° 5 . i Frie 4
§ R R e R A e R T ) - R - O R S
: L] 2 Rl E| g E BBl slFE Rl
& A = e s ol | 5|0 | &[S & a2 & 5 b
Sampled by Station Agent.: f
Sanderson Fertilizer and Chemical 4
Co., New Haven, Conn. (Continued.) ks !
2850 gormu{ag ............ R T ll;’/;%}nv‘lille .................... $36.00$24.44 .67/0.08|2.28(3.03(3.33| 4.86| 3.48| 0.58 8.92| 8.0 | 8.34] 6.0| 6.61] 6.61| 6.0 | 2850
2345 FormulaB ........................ Slﬂﬁofd ............. SR LR 35.00| 23.18 ,‘470.082.21 2.76(3.33] 3.21| 3.90 1.92| 9.03/10.0 | 7.11| 6.0| 4.94| 6.62| 6.0 2445
2874 KOlilnu,aB ..... F};dPhGu eb ....................... 33.00| 27.96 ',870-042-71 3.62(3.30/ 5.01| 3.24| 0.79| 9.04/10.0 8.25! 6.0| 7.57] 6.85| 6.0 2874
2851 Pesey;[ one, Fish and Potas ....S}:a]n o sath e mandlaraher s il Bl i 29.00| 25.34 . ..10.40|3.02|3.42(2.47| 4.25| 3.45| 1.66| 9.36| 5.0 | 7.70| 4.0| 0.90| 5.05| 4.0 | 2851
2852 Sotafo1 gr}xlure..].)....}.l.‘ ........... Eet(I)_;l ...................... 31.00| 18.78 .050.04/1.83|1.92|1.67| 3.91| 2.73| 0.58| 7.22| 7.0 | 6.64| 5.0| 6.49| 6.49| 6.0 | 2852
2853 |Special wit 10% Potash.’.........../East Hampton ................ 36.00| 27.06 ,64/0.04|1.88(2.56|2.47| 5.50| 2.26| 0.27| 8.03| 7.0 | 7.76| 5.0/11.36| 12.19(10.0 | 2853
2854 |Top Dressing for Grass and Grain..|Granby ...............c.oo.lt. 39.00| 27.14 .92(0.44(2.44/3.80/4.00| 2.50| 4.78| 0.82| 8.10/.... | 7.28| 7.0| 7.58/ 7.58| 7.0 | 2354
The C. M. Shay Fertilizer Co., ;"
i Groton, Conn. L
2607 |Bone Base Grass and Lawn........ Gilford . i st e gTs g 39.80| 29.63 e,
S .64/0.08(2.22|2.94/2.47| 5.99| 3.67| 0.92/10.58|10.0 .66]....|11.55| 11.55/10.0 | 260
2(8306 Slompleté Fdertxllzer ................ gumam ...................... 30.00| 23.95 .10/0.06|2.76(2.92(2.47| 2.76| 4.08| 2.15| 8.99| 8.0 2.84.... 7.38 723 5.0 26og
2655 ParketMar ) ¢ WGP ARt o P e Putnam... ................... 26.00 3I.Il. ""730‘082.49 3.30(3.30| 5.39| 3.95 0.96 10.30(10.0 | 9.34|....|I2.07| 12.07|10.0 2855
2605 |[Potato Manure . ... . s iaaidaees EEDAIRLIL S i/ i) Sorst g e Bt o 34.00| 26.23 .04/0.10(3.00|3.14(3.30| 3.99| 3.49| 1.23| 8.71| 8.0 | 7.48/....| 8.75| 8.75/ 7.0 | 2605
M. L. Shoemaker & Co., Phila- .
delphia, Pa.
2403 |*‘ Swift-Sure” Guano for Truck,Corn i
AndEOTHOBEN b Hdalred Sa b 2L G s New Milfard .. i i s mii /o 31.00| 2I.57 4
2403 " SwiftiSure”: Saperphosphate | far ;‘;860'02 1.10(1.98|1.65| 6.64| 3.55| 1.92|12.11|.... |10.1I9| 8.0| 5.31| 5.3I| 5.0 |2403
Potatoegsl VR AN MR8 New Milford., 5 cud ey dutalioag 36.00| 28.24
WAG# i Sminisyrart B dnornhasphate,  for 1:760.022.32 3.10/2.88| 6.91| 4.00| 1.92(12.83|.... |10.91| 8.0| 7.47| 7.47| 7.0 | 2402
Tobacco and General Use........ S ) 4G LA A RIS B 36.00| 27.93 .84/0.04/2.24|3.12(2.50| 7.63| 3.61| 1.34/12.58|.... [I1.24| 9.0| 0.70| 5.7I| 4.5 | 2401
Ta_nner & Wilcox, Winsted, Conn. L.
2573 [Reliable Grass and Corn PhosphateWinsted................ooons 37.00| 31.82 .50/0.20]2.87]4.66|4.50| 1.56| 5.30| 3.95/10.q0|11.0 | 6.05]....| 8.23] 8.23 7.5 | 2573
2572 |Reliable Potato and Garden Phos-| .92/0.12(2.68(3.72[3.30| 3.26| 5.18| 3.19|11.63| 9.25| 8.44| 8.0| 9.82 g.82| 9.0 |2572
o RIS NS 0 R WVATRSted . b i n e ekl dn s 34.00| 30.73
Wilcox Fertilizer Co., Mystic, ) ‘
Conn. | { - §
227! lgomplsete _Btl)ne Superphosphate....%llmgton..:l.1 ................. 27.00 20.22 .19/0. 10(2.01|2.30(2.06| 6.97| 2.50| 0.67/10.23| 9.0 | 9.56| 8.0| 3.77| 3.77| 3.0 | 2671
2672 iF;n;ln gelc)la ot e e Nhom_p;onvx ARG RS BRI 31.00| 23. g .17/0.76|1.85(2.78|2.46( 7.51| 1.60 0.45| 9.56( 9.0 | 9.11| 8.0( 5.88 5.88/ 5.0 | 2672
2673 ;_g anF o_;gs ................... Wor;ncf;.l.d. .................. 26.00| 18.2 +..|0.28|2.25|2.53(2.46| 1.70| 3.86/ 1.87| 7.43| 6.0 | 5.56| 5.0| 3.83] 3.83| 3.0 | 2673
2674 “(ErarslsoFeex':it;'lzer ................... Elle‘t e‘rs (1 SRTSRER IR P R A OO 32.00 32.43 . -84(1.06|1.51(3.41(3.30| 7.44| 1.66/ 0.60| 9.70| 9.0 | g9.10| 8.0/ 8.97| 10.66/10.0 | 2674
2632 o e Z:é Potash ............ No;?ﬁcciln ..................... gz.gg :3.; ] -99|1.04|2.34/|4.37/4.12 5.9?’ 1.49| 0.40| 7.88/ 7.0 | 7.48| 6.0| 5.72| 5.72| 5.0 | 2675
hahs ash............ Iwich.........ooiiieiinnt . . +..10.14(3.35/3.49(3.30| 4.26| 2.36| 0.86| 7.48| 7.0 | 6.62| 6.0| 5.41| 5.41| 5.0 | 2676
2677 |H. G. Tobacco Special............. Bl ihatant L Doiet o aibls . 37.00| 27.20 e A e bt e
‘ W ; -16/0. : : ; A .81| 2.81| 7.93| 7.0 | 5.12| 5.0| 0.80| 7.73| 7.0 | 2677
2678 |Potato/Fertilizer. ... .. .. ..0.0iihss Spfietd vl 29.00| 20.29 ) s il i e e
2679 1Potﬁto, Onion and Vegetable Phos- . QI 1915253 4518,05)/3. 55| 3. P4 88|\ Buas). 7.0, | ©.37) 6.00 8. RPHS\30} 5.0 | 2078
pHate S AR SR L el 45 EIIR@toni 414 o Lk e aiied 34.00| 27.97 f330 8
a ) 33/0.98/2.715/3.46(3.30| 7.60| 1.80| 0.37| 9.77| 9.0 | 9.40| 8.0| 6.38| 7. .0 | 26
2680 |Special Superphosphate............ ToraspyillBe, «Llig o 4. L o b sl 15.58 24/0.02|1.20|1.46|1.03| 2.61| 5.87| 2.19 18_67 g‘o 8.48| 8.0 2_‘21 Z‘;’i '27'0 2627319)

lgiidan i n ot cohtbad o bbi aata ol landal e o ns ALl b o chpa ) o S0



164

NITROGENOUS SUPERPHOSPHATES.

CONNECTICUT EXPERIMENT STATION REPORT, I013.

Station No.

Manufacturer and Brand.

Place of Sampling.

Dealer’s cash price per
ton.
/ Valuation per ton. /

2103

2865
2866

2025
2535
2490
2489
2559
2278*
2932%
2333%
2413
2325
1089
2627
2221
2624
2669
2339

2246
2491

2683

Sampled by Station Agent .
S. D. Woodruff & Sons, Orange,
Conn.
Home i Maxtureiy v doi i g

Worcester Rendering Co., Auburn,
Mass.

Fertilizer

Sampled by Purchasers and others :
Amer. Agl.
3y e i T SRR D S P
Wheeler's Connecticut Tobacco
Grower.:. s e g B R B TR AR
Bowker’'s Complete Alkaline To-
bacco Grower (Carbonate)........
Chittenden’s Tobacco Special......
Chittenden’s Tobacco Special......
ClayisiBertilizertil. s 10000 LI
Coe-Mortimer’s Ideal Tobacco Fer-
tz e bl S N
Coe-Mortimer’s Ideal Tobacco Fer-
a8 41 RO B A R B PO
Manchester's'Specialy L on Uit 00
Mapes Tobacco Manure Wrapper
125t (o AN G UG S g e B
National Tobacco Special..........
New England Perfect Tobacco

ESrower L Tae s U
Olds & Whipple Complete Tobacco
Fertilizer
Olds & Whipple Complete Tobacco
Wezilizer DL UL LT ORSO I O
Olds & Whipple Complete Tobacco
Fertilizer

Rogers H. G. Tobacco Grower,

Sanderson’s Complete Tobacco
Grower.

Royal Worcester Corn and Grain

Chem. Co., Tobacco

Simsbury :—]J. E. Eno
Simsbury :—J. E. Eno

....................... Burnside ~—]J. M. Hickey

....................... Rockville .—H. M. Kamp

Vegetable and Carbonate Formula Vor#: Grandy .—P. J. Rogers . .
Rogers H. G. Tobacco Grower ...... Suffield -—Arthur Sikes

....................... Suffield ~—F. B. Hatheway. ...
Sanderson’s Complete Tobacco. .... Broad Brook .—C. F. Miskill...

Hartford -—C. O. Clark
Tariffville :—]J. S. Dewey
Suffield .—Spencer Bros........
Windsor Locks :—C. D. Cannon

Windsor Locks .—C. D. Cannon
Greenwick ~—G. A. Drew

Rockfall:—]. L. Watrous

Burnside ~—]. M. Hickey
Broad Brook :—R. C. Lasbury. .

Suffield :—]. E. Phelps

Glastonbury ~—R. S. Williams . .

y Manufacturer...... il ¢ UL B
Royal Worcester Potato Fertilizer.. Manufacturer

$31.00

32.00
36.00

* See not

e, p. 135.

$26. 0og

26.27
30.24

NITROGENOUS SUPERPHOSPHATES. 165
ANALYSES AND VALUATIONS—C ontinued.
NITROGEN. PHOSPHORIC ACID. POTASH. »
Ni’frot:ga:n. i u :g Total. ugs;‘;f;‘ﬁ‘:.n Found.
i = 3 El 3 p i e N z
5 g o O © 2 ; g g b
RIS LEl B s <} S 3 2 |6 <2 & & a
0.10/1.43/4.20|3.30| 3.19| 2.05| 1.48| 6.72|.... | 5.24| 8.0 6.24| 6.24/ 8.0 | 2103
2865
0.04/3.03|3.25/2.25| 4.89| 6.18| I.04/13.01|.... [11.07| 8.0| 4.49| 4.49| 3.0
0.05/3.24/4.14]3.50| 3.16| 6.00| 1.73/10.89|.... | 9.16| 8.0| 7.36/ 7.30| 7.0 2866
0.11/4.384.49/4.53| 0.89| 3.02| 0.40| 4.3I|.... | 3.9I| 3.0/ 0.90 6.18| 5.5 | 2025
§ S A R AlGab It S 3.0 7.22| 5.5 | 2535
.29/4.11 GG Lo s 1 DR 4.0 5.9I| 5.0 | 2490
2.331.50 R P A 3.0 5.79| 5.5 | 2489
G PR M o7 < ol Y 1 ot R o SRS W < - 1 7 1 o B BRI 3.0| ssafi 6.52] 545 255%
1.90/2.40/4.30|....| 0.22| 2.72| 6.87| 9.81|.... | 2.04|.... 0.16| 0.16f.... | 227
Al Eata el L0 Lo 0 W o B IVRAGIE 5.71| 5.5 | 2332
4.58(4.53] ... v Clle 2 10 B g ST 5.70| 5.5 | 2333
61 4218.001 vions d Qu 2l sl ata e 7.5 7.66| 7.5 | 2413
6.62/6.18 3 A T o W A T 0 MRV R L 10.5 | 2625
4.36(4.53 5 P T T o L S 3.0| ....| 5.82| 5.5 | 1089
4.04/4.10 4.93l15.0 !} i va % 4.0| ....| 6.97| 6.0 | 2627
..14.92/4.50 4, 900l3ualliby 3.0 5.57| 5.5 | 2221
..l4.82/4.50 MET e el LS 3.0 5.79 5.5 | 2624
0.02/3.41/4.43/4.50| 0.16] 2.99; 1.69| 4.84| 3.0 | 3.15 3.0 0.66! 7.49| 5.5 | 2669
|
|
RO Wy 0 ot 0 2339
148300 L grtagi LR
S5 18 LTSS DI PO TR B V1 e o 2246
I
..... 4.99/4.50 A 9 14 7 .....13.0 iR palt e (Bl 240
R o) i gt e ‘i St gglivi 12083
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67
PERPHOSPHATES. 1
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ed.
NITROGENOUS SUPERPHOSPHATES. ANALysES AND VALUATIONS—Conclud
by NITROGEN. FHosrRORiC ACtD: g—-————PO—T—Ai‘-—-— !
5 i i
§ ] Total s Total. “is:i‘;":lde." Epond;
' .§ g- Nitrogen. 8 % J:; ______:—— =5 6 % 6
K Manufacturer and Brand. Place of Sampling. G 5 3 3 E 2 H :‘.’J. E & &
z r 8 a S ° 2 8 2 X g g ! g g
: : |18 R O T P TR SR
: 2 B R R S L
. AR o > | e | e
\
Sampled by Purchasers and others.:
2620 (Sanderson's Top Dressing for Grass Al P e L AR i & .78| 7.0 | 2620
and Graing lo e Al TG Shelton .—O, G. Beard......... $42.00 } .|4.1114.00 ol T
2922 |Sanderson’s Top Dressing for Grass e gl LR 7.0 7.32| 7.0 | 2922
and i Graing No.gr. Lis G Lt Granby :—Loomis Bros. Co. ...| 40.co ++14.3214.00{ . .. ki it
2923 |Sanderson’s Top Dressing for Grass O el 7.0 7.25| 7.0 | 2923
and iGraini N el s L Granby :—Loomis Bros. Co. ...| 40.00| ... .|4.18/4.00 o il o
934 (Sanderson’s Kelsey’s Fish, Bone and 3 8.36| 4.0| 1.16! 6.55| 4.0
Batashtl ot SO RN S e New Britain .—T. A, Stanley ..| 27.00 $27. 11 11(3.27|3.382.50| 3.94| 4.42| 1.45| 9. A5 o
2828 |Sanderson’s Special Mixture No. 1.|New Britain +—High Rock Mt. 8.61| 8.0/10.10| 10.10[I0.0 2828
Girehardsithn el it O 32.15 §6/2061 (4. 183,71 | 3-82\ 4. 79| 1.4T}X0. O2ful. - < - i
y . . . . RN . x 4 66 A 2 29
s SOy iy B el o T ”‘Eé”ré}’}i‘rﬁ”;”H‘gh ROCk _I?l,t_' ; 24.88 Tolz.04l2.78|2.50| 3.16| 3.37| 0.99| 7.52.... | 6.53 7.5| 8.47) 9 7.5
% ) . T 3 S weea <O .. - 68 8.0 | 2102
2102 Sa;:izrson s Woodruff’s Special Mix-| M lford :—F. H.Woodruff & Son| 32.00 26.34 972.203.44|3.30| 2.12| 5.60) 1.17| 8.89.... | 7.72 8.0| 7.68 13 24 i e
A R RSO ST O RO PR A 3 - . ST b wee| e .
2558 |Shay’s Special Mixture............. Manchester :—C. R. Burr & Co.| .....| ..... RN 0130813030 ou i s i if,g; ig o T T 11.82/10.0 | 2455
2455 |Shay’s Special Mixture............. Manchester ~—C. R. Burr & Co.| .....| ..... ....[2.98/3.30 L1 it i
2266 |Fertilizer Materials Supply Co.’s s 3 7.33| 8.0| 6.87| 6.87) 8.0 2266
Special Mixture 0L )yl il Bethel:—E. E. Havens ........| ..... 30.02 .12(2.14/4.55|4.12| 2.34) 4.99| 2. 12'39 YR i TR 0.52| 3.33l.... | 2955
2955¢% |Fruit Tree Fertilizer....... ....... Meriden :—C. A. Runge ....... 42.50| .. 00 i e e RN IS MRS B o o il

& Son.
{ See note, p. 135.

ing factory mixed goods. With these facts, the buyer, with very
moderate knowledge of arithmetic, can answer the question for
himself.

Any manufacturer will make a mixture of the kind desired
by his customer, and for spot cash—the terms on which chemicals
are sold—and in car lots, or mixed car lots, will quote prices
considerably lower than appear in the quotations given in this
report, and it may often happen at prices which the buyer finds
are really lower than those at which he can buy chemicals and
crush or grind and mix them.

The buyer or buyer’s agent who has all these quotations from a
number of firms, with definite guaranties of quality, can then

easily figure whether factory-mixed or home-mixed fertilizers are
for him cheaper. !

* A Special Mixture made by Sanderson Fertilizer & Chem. Co., for F. H. Woodruff

HOME MIXTURES.

Here follow analyses of six home mixtures with a statement
; ingredients used. it

; of'2tél5e7 n;fgl)ﬁresen‘cs car lots mixed by the Sanderson Fert}llzer &
" Chemical Co. for Mr. Clark, following the formula given by
him and with chemicals bought by Mr. Clark. The Qalculate:d
‘composition agrees closely with that found by analysis anq in
car lots the cost delivered was very little more than thfz valuation.
9358 and 2227 are mixtures made at the Connecticut School
for Boys, of chemicals bought in mixed car lots, of course, at
prices below the average retail figures, so that the cost when
mixed was less than the valuation. _

. 2523 is a mixture made by Mr. Hatheway. The 'chemlcals
_were bought at average retail prices and the cost, mixed, was
stated to be $35.40 per ton.
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2226. No statement is given of the cost of the chemicals or
mixture.

2547. A mixture made by W. A. Simpson, Wallingford, from
chemicals bought at very favorable prices, presumably in car
lots. The cost was considerably less than the valuation.

When limestone, that is, carbonate of lime and magneqa,
is roasted in a furnace or kiln, the heat ex_pels .carbomc :3.c1d
but leaves nothing in its place and the resifiueils oxide of (‘:‘alqum
(or oxides of calcium and magnesium), which is kn,ow? as 3 qu1c1.<-
lime,” “stone lime,” “burned lime” or “mason’s lime. This

HoME MiXxTURES—FORMULAS.

HoMmE MIXTURES—ANALYSES.

Formula. NITROGEN. PHOSPHORIC ACID. POTASH. )
1=
AL AGET : b
g A ! ; 2 5
2 5 g i § -g = = & ] :t’ B ; g
2— Made by or for :g E g ik § 5 §‘ 'gg Eg 2 § g t % é .? é .5
s o el |- 1 i R 0 S 1 o -5 o £ g i ; 5 g & = g 5 g
£ -0 0 e S g E & 5 3 £ g B liavhe g 2
i R T A O G - U o e S R P B W R - O e G - L R
2657 H. E. Clark, Middle- g
bury,iGrassy. o cub. 400| 300| 9oo|. 400/ ... 2657 | 3.01 | 0.02 | 2.01 | 5.04 | 0.09 | 7.48 | 5.04 |I2.6I | 0.74 (II.4I $38.7
2358 |Conn. School for Boys, ) g | alig |l an. 46
Meriden, Grass...... 500/ .. .f..2.11500|.0..]eunifunn | 400| 250(....| 350 23581 3. 0.08 | 1.46 | 5.01 | 2.39 | 3.01 | I.2 3 0 q {
2227 |Conn. School for Boys, § Rhiliaa7
Meriden, Potatoes b 8.41 | 26.05
and Vegetables...... I00f....0....] 750|.euufeanfons.| 750| 200|*200]. ... 2227 | 0.77 | 0.08 | 1.95 | 2.80 | 3.97 | 4.15 | 2.43 |10.55 .99 . .
2523 |F. B. Hatheway, Suffield| 100|....| 300|. ... 200/ 800| 400|....|....| 200|.... 252'37, I-OZ 0.12 | 4.22 | 5.38 | 0.44 | 4.49 | 0.75 | 5.68 | 0.41 | 7.15 | 32.05
2226 [R. H. Morgan, West 88
Cheshire .o b2y, 300/... ] utt] 700|..uufuii]ons.| 600| 200| 200!. ... 2226 | 2.13 | .... | 1.27 | 3.40 | 3.28 | 6.55 | 3.39 [13.22 | 6.02 | 9.35 | 30.
2547 \W. A. Simpson,
Wallinigford'. [\ o0 2000, ... faou] 8ooll . oLl U wool geolliiEl. L 2547 | 1.36 | 0.12 | 1.96 | 3.44 | 5.56 | 4.14 | 2.58 |12.28 | 7.99 | 7.99 | 29.05

* Double manure salt.

LIMESTONE.

Limestone is a very abundant and widely distributed mineral.
The hardest marble used for buildings and monuments, the
softer limestones which are more common here, the soft chalk
not found in this state, as well as shell marl and oyster shells,
are all forms of carbonate of lime or of lime and magnesia.
They are all only slightly soluble in water, and more soluble
in water containing carbonic acid gas.

They all consist essentially of lime (with more or less mag-
nesia), combined with carbonic acid, forming a “carbonate.”

The carbonic acid is easily driven off. Vinegar, for instance,
poured on a carbonate of lime, effervesces and expels the car-
bonic acid gas replacing it by acetic acid (the acid of vinegar),
forming an acetate in place of a carbonate of lime.

is a caustic substance which combines with water quickly, heats
tremendously and falls to a white powder, which is “slake.d
lime” or “water-slaked lime,” used in making mortar.” This
slaked lime is very much finer than limestone can be groun.d for
farmers’ use, and is more soluble in water. Its solution is the
“lime-water” of the drug-stores. bt i

If quicklime is exposed to the air for some time it “slakes
in a different way and without noticeable heating. It takes up
both water and carbonic acid from the air and finally falls to
a powder, which is a mixture of slaked lime and carbonate of
lime. ! "

One hundred pounds of pure carbonate of lime, 11mf:stone,
will yield 56 pounds of “quick lime,” 74 pound§ of “slaked
lime” and more than that amount of “air-slaked lime.” These
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figures are never reached in practice because all limestone con-
tains more or less foreign matters, minerals which are insoluble
and relatively worthless to the farmer. {

Aside from an outcrop in Danbury and one in Durham, most
of the limestone in this state is dolomitic, that is, it contains
more than half as much magnesia as lime.
less “caustic” than lime but pound for pound can neutralize more

acid.

GROUND' LIMESTONE.

The following four samples are from the Durham quarry of
W. T. Coe & Son, Northford: 1814, sent by G. A. Hopson, Wal-

ANALYSES OF LIMESTONE.

Magnesia is much

lingford, 1922 and 1923, sent by W. T. Coe & Son, 2183, sent
by Edgar H. Norton, Wallingford.

2633 and 2965 bought of Edison Portland Cement Co., 1133
Broadway, New York. Sent by Apothecaries Hall Co. This
limestone is finer than any other which we have examined.

The following three samples are made by the Stearns Lime
Co., Danbury: 1660, 40 mesh, sampled by Station agent.
1662, 10 mesh, sampled by Station agent. 1919, sent by AL
Lake, Bethlehem.

2488. Sold by National Fertilizer Co., New York City. Sam-
pled and sent by C. D. Cannon, Windsor Locks.

ftation Noura i 1814 1922 1923 2183 2633 2965 1660 1662 1919 2488 .
Mlme.. EREEERRE 53.26 47.36 50.54 * 4772 48.38 46.38 45.56 45.81 46.00

ag.nesm ......... bR 23T TN 6 g 260 1 20T 8 | 3 3
Equivalent carbon-

atc? of lime. bl 95.10 84.49 g0.25 .... 85.15 86.40 82.74 81.28 81.73 82.06
Equivalent carbon-

ate of m‘agne.sia. S e A GRS 4.840\13,067 6085 lale6. L . v.00
Insoluble in acid.. 3.46 13.28 7.63 23730 WEGL LU IR L . 10.94

* Not over 43 per cent.

Mechanical Analyses of Limestone.

Finer than 80 mesh 40 26 A 97 50 38 25 29
40 to 80 mesh..... 16 10 ik 3 19 ) 10 AT
OO0 29 21 o 2 2 :
Coarser than 20 i ; n G

mieshys foui skl o 15 43 b (6} L 8 30 51 41

100 100 A 100 it 100 100 100 100

e e A e B e Lol e it o il i e e A R D & e e el . Lt u bl ks sl o ot At R bl e i o e et i i b
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Regarding the composition of ‘the lime from the Stearns Co.,
its guaranty is 87 per cent. of carbonates of lime and magnesia
or their equivalent, any deficiency of lime in the quarried rock
being made up by the addition of the proper amount of burned
lime.

The sample from Edison Portland Cement Co., 2633, has a
guaranty of 93 per cent. total carbonates of lime and magnesia.
The amount found was 89.69. It is sold as 200 mesh.

2488 from the National Fertilizer Co. is guaranteed 85 per
cent. carbonate of lime. 82.06 was found.

It should be said that the composition of limestone varies
considerably in the vein and an accurate statement of each ship-
ment cannot be made without considerable expense. It is there-
fore wise for the manufacturers to give quite conservative
guaranties. which will cover any material they are likely to
handle.

Prices of lime-magnesia. Only on one sample of the Durham
lime, 21883, is a price given, $3.50 per ton, at the works, in bulk.
This price represents a cost of not more than 36 cents per 100
pounds of actual lime, at the works, in bulk, in small quantities.

2633 from the Edison Portland Cement Co. costs $6.50 in
car lots at Waterbury in cloth bags, or $4.50 with bags returned.

At the $6.50 price lime magnesia costs 65 cents per 100
pounds, at the $4.50 price, 45 cents.

The Stearns Lime Co. quoted the following prices in Feb-
ruary, 1913, on their two grades of limestone in car lots, at
their works.

Cost of 100 lbs. of lime-magnesia
in cents.

40 mesh. 20 mesh. 40 mesh. 20 mesh.*
Bl ic /AN I R TR s L $2.75 $2.60 28 20
TR Daper bagsd. .5 bad. o 3.35 2.60 34 26
e burlapybags Fauaici.. 4.00 3.25 40 33

The freight rate in this state is $1.00 per ton west of the
Connecticut River and $1.25 east of it.

1919. This sample stated to be 10 mesh, cost $3.85 in bags
at Watertown. As the analysis shows it was very coarse. Lime-
magnesia cost about 40 cents per 100 pounds.

* Assuming the same composition as the 40 mesh.
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2488. ’_l‘he price is given as $3.60 per ton but it is not stated
how thfa 1m‘1e was packed nor whether freight is included. At
that price lime-magnesia cost 36 cents per 100 pounds.

MARL.

. This is a fine soft carbonate of lime consisting chiefly of dis-
1nt<.:gra.ted shells. Its mechanical condition is excellent. The
freight from the works to: Connecticut points makes it an
expensive form.

2280. 'Sent .by C. C. Chapin, Thompsonville. Sample drawn
from 50 bags in a car-load. Cost $5.00 at the works. Freight
$3.00. It contained 48.34 per cent. of lime and 0.33 per cent.

magnesia. Lime-magnesia costs delivered 82 cents per 100
pounds.

GROUND OYSTER SHELLS.

These consist largely of carbonate of lime. 1819 was drawn
l?y the Station agent from a heap, exposed to the weather. It
is a waste product of the Connecticut Adamant Plaster Co. of
New Haven. Analysis showed

Moistuge: Lol S D OlE Sl il vkl 2 11.76
{0, C T RO L NI O ORI e 0 41.14
inseluble tntacid oot (oLt REe e Rl 10.78
Its mechanical analysis was
Finettthase 8o meshivs i 1 il 300 0 13 per cent.
Between 40 and 80 mesh ... .. i..eea... 21 ST SE
Between 20 and g0 mesh ................. % S
@oarser. than' 20 meshiE i G a o oo e SRR T
100

GRANULATED LIME.

.This is a quicklime or burned lime, fine enough to sow
without slaking. 1659 was drawn by the Station agent from
stock' of the New England Lime Co.; Danbury.

It is made only at Adams, Mass., and its price, f. 0. b., Adams
is $6.50 bulk or $8.00 bagged in car lots. ,
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ANALYSIS OF GRANULATED LIME.

fiRhe g Sl i SR b B R e S S 90.66
Magnesiar vl s d s AL LS e b s i s 0.96
Insoluble matter .......ccceeieeeenneoninaioneenns 1.77
Water, free and combined ...........coeiiiienint 6.61

100.00

SLAKED LIME.

The nature and methods of preparing slaked lime have been
explained on page 169. It is often sold as “agricultural lime”
and may contain a little quicklime, hydrated or slaked lime,
carbonated slaked lime and imperfectly burned limestone. As
the analyses show it has no very uniform composition.

1661. Burned Lime, Air-Slaked, Second Grade. Sold by

- Stearns Lime Co., Danbury.

- 1670. Agricultural Lime. Sold by Olds & Whipple, Hart-
ford; sampled at dealer’s. From Farnam Cheshire Lime Co.,
Farnam, Mass.

1921. ' Sold by New England Lime Co., West Stockbridge,
Mass.; sent by F. E. Peckham, Norwich. ‘

1920. Sold by West Stockbridge Lime Co.; sent by B b,
Peckham, Norwich.

1663. Air-slaked Lime. Sold by New England Lime Co.,
Redding kiln. ,

1669. Air-slaked Lime. Sold by Connecticut Lime Co., East
Canaan.

1657. Hydrated Lime, water-slaked. Sold by New England
Lime Co., New Milford kiln. ;

1666. Air-slaked Lime. Sold by New England Lime Co.,
Canaan kiln.

1667. Air-slaked Lime. Sold by New England Lime Co,
East Canaan kiln.

9556. Slaked Lime. Sold by Edgewood Hardware Co., West-
ville. Sent by W. B. French, Westville. The sample contained
about 25 per cent. of moisture.

2047. Sent by N. C. Stevens, East Canaan. Quite damp.
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ANALYSES OF SLAKED LIME.

Station No...... 1661 1670 1921 1920 1663 1669 1657 1666 1667 2556 2047
Lime.......:.... 68.94 65.12 62.08 58.08 50.00 49.32 45.64 42.70 42.66 28.33 26.52
Magnesia........ 2.80 0.72 .... .... 33.66 33.02 30,40 29.02 28.56 I7.91 I

Insoluble in acid 20.16 1.27 4.69 2.03 1.35 0.58 I.15

1.5I  3.32 0.34
Cost per ton in

bulk at factory $4.00 $6.00% .... .... $4.50 $4.50 $4.50 $4.50 $4.50
Paper bags.... 4.60
Baslar. . ... 5:28.0 UEON LG st ia i it £ 6,00, 6000, 16,60/ |6:00/ 16,00

Lime-magnesia
costs in cents

per 100 lbs. bulk 28 TR B SRl 27 27 29 BX 31

* Delivered.

The difference in cost between bulk and bags amounts to

from 8 to 11 cents per 100 pounds of lime-magnesia. In 10-ton
lots lime costs $1.00 per ton more than in car lots.

PATENT PROCESS FERTILIZER LIME.

2760. This material, made by the Walton Quarries, Harris-
burg, Penn., has been sold somewhat in this state with the claim
that it will give results such as no other lime will for agricul-
tural purposes. This claim is obviously absurd but need not
be noticed here except for the fact that, presumably on account
of this claim, it has been sold for $18.00 per ton delivered.
There is absolutely no reason to regard it as any better agri-
culturally than lime which is made here and in Massachusetts
and sold for less than half that price. The sample sent

contained i
PhospHoric: dcic: . . ..\ .ot o 0.15
Hotash MR UIITRENEE. | o it e 0.23
LG o R s A S 50.88
Maonesia U L L LT 6.86
Tusoluble mattepsaiiai | 2 L b | | el et 0.55

Lime-magnesia in this material cost the buyer $1.53 per 100
pounds.

LIME-KILN ASHES.

These are mixtures of the ashes of wood, used in roasting
limestone, with large amounts of fine lime which fall into the
furnace from the roasting lime above. They therefore contain

small amounts of phosphoric acid and potash, as appears in the
following analyses: :
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1658. Sold by New England Lime Co., New Milford kiln;
tored under cover. : /
; 0{264. Sold by New England Lime Co., Redding kiln. :
935. Sold by New England Lime Co., East Canaan kiln;
t by F. E. Morgan, Southport. / i
SC;BB;’. Sold by New England Lime Co., New Milford kiln;
tock of J. P. Norton, Broad Brook. 4
g 01668. JSold by New England Lime Co., East Canaan kiln;
not under cover. ( .
1467. Sold by New England Lime Co., Redding kiln; sent
by W. M. Shepardson, Middlebury. ' _
y1665. Sold by New England Lime Co., Canaan kiln; not
under cover.

ANALyYSES OF LiME-KiLN ASHES,

Station No. ....... 1658 1664 935 2892 1668 1467 1665
TN S 44.46 4200 41.56 3706 3684 3280 3004
Magnesia .......o0. 19.54 038 1525 1640 14.68 8.01 9.(;2
Insoluble in acid ... 1.30 2.44 4.18 2.10 4.15 5.82 282
MoIStUre i ovsv e asviss iR Ldas PIRES W 1oy [118.43¢1 521/60
Phosphoric acid ... L3I 1.09 143 083 1.1I 1.19  0.99
Batach .G WU e 200 660 146 094 109 165 422
Cost in car lots, bulk,

f. o. b. factory ... $8.00 $800 $3.50 NN I St SH50
Cost in car lots, bags,

f. 0. b. factory ... $0.00 $0.00 ... $6.00 $800 $6.00
Cost in car lots, bags,

delivered ........ P ALY SO S 6 % At o ARG 1o BTy

Lime-magnesia costs
cents per 100 lbs,
f. o. b. factory, in
DRt S 41 7.6 88t 26 85t 1.5

* Allowing 4 cts. per Ib. for phosphoric acid, and 4% cts. for potash.
+ Delivered.

CARBIDE LIME.

This is the residue left from generating acetylene gas from
calcium carbide and is mainly a wet slaked lime containing some
carbon. /

We were asked whether it contained anything which wou!d
injure vegetation. We find nothing of this sort. If spread in
winter on the land it is quite certain that no harm could be done.
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WOOD ASHES.

2743. Wood Ashes, sent by J. E. Hopkins, Thomaston.

2891, Canada Hard Wood Ashes, sold by Bowker Fertilizer
Co.; stock of Lightbourn & Pond Co., New Haven.

2896. Wood Ashes, sent by Echo Farms, Litchfield.

2929. Brass Mill Ashes, sent by J. H. Hale Orchard, Sey-
mour.

2972. TUnleached Wood Ashés, sold by Geo. L. Munroe &
Sons, Oswego, N. Y. Sampled and sent by F. W. Judson,
Waterbury. Cost $10.75 delivered.

2973, Hardwood Ashes, sold by John Joynt, Lucknow,
Ontario. Sampled and sent by Wm. A. Murray, Fairfield. Cost
$12.50 delivered.

ANALYSES oF Woop ASHES, :
Station Nojk | J0uE | ubdk 2743 2891 2896 20929 2972 2973

Water-soluble potash ....... 474 153 1 13126) | 4100 10U 4813
Phosphoricacidii il by 2.74 1.51 2.15 1.77 0.64 1.41
h 3y TN AR o BRI o Ve i WE i 2858 2485 3078 3032 3506 3520
Magnesias ot 02 RIS 146 | 1.04 4.79 4.44 1.52 4.18
00 ) A W R ). SR8 € ol 3.70  33.90 e
Insoluble (in' acido. s il WOsiL, 819 6.40 8.21

2929 cost $7.00 per ton ‘“on the land.” Allov&;ing 4 and 4%

cents per pound respectively for phosphoric acid and potash,

lime-magnesia in these ashes cost 32 cents per 100 pounds.

2972 has the composition of dry leached ashes. At the price
quoted with the above named allowance for phosphoric acid and
potash, lime-magnesia costs $1.28 per 100 pounds.

2973 at the price quoted furnishes lime-magnesia for about
$1.06 per 100 pounds. Wood ashes which do not supply lime-
magnesia for 50 cents per 100 pounds do not, in our opinion,
warrant purchasing.

SASHES

2962. This is a deposit taken from the flue pit of a factory
boiler. Sent by S. P. Williams, Jr., Waterbury.

It is very fine coal ashes having 0.14 per cent. of water-soluble
potash and 0.67 per cent. of acid-soluble phosphoric acid. It
has very little value as fertilizer but may be used to stifle lice
and other small insects on plants by sifting it on them.

ANALYSES OF SHEEP MANURE. 177

SHEEP MANURE.

9780. Pulverized Sheep Manure, sold by American Agri-
cultural Chemical Co., New York; sampled from stock of C. A.
Templeton, Waterbury.

2790. “Sheep’s Head” Pulverized Sheep Manure, sold by
Natural Guano Co., Aurora, I1l. ; sampled from stock of Meriden
Grain and Feed Co., Meriden.

2791. Wizard Brand Manure, sold by Pulverized Manure
Co., Chicago; sampled from stock of Lightbourn & Pond Co.,

New Haven.
; 2780 2790 2791

Nitfogen in ammonia .. L bl b 0.09 0.16 0.14
b OTRANIC! oottt A I 2.09 2.16 1.66

by total Totmd s gu ot 2.18 233 1.80

7 %\ eitgranteedsv b il 2.06 2.25 1.80
Phosphoric acid, water-soluble ........ 0.63 0.65 0.60
i “ citrate-soluble ........ 0.57 0.62 0.55

i “ citrate-insoluble ...... 0.23 0.20 0.13

b Sukitotalrfounai L Ll 1.43 1.47 1.28

& i “  guaranteed ..... 1.25 1.25 1.00*
Potashyi ibund G LIl oG atvin & 2.31 2.32 2.35
£ graranteed vhin Ao si 0.50 1.50 1.00
CostrpEr BB 0 il SN NGRS R $3000  $3800  $30.00

* “Available” phosphoric acid.

Sheep manure contains an average of about 60 per cent. of
dry organic matter. One ton of this manure contains about as
much organic (humus-forming) matter as four tons of horse
manure such as is brought from New York City stables, but
for the. same money more organic matter and plant food can
be bought in stable manure than in sheep manure. The fine
dry condition of the latter and absence of weed seeds, however,
make it very convenient for use on lawns and in the greenhouse.

DRIED GROUND MANURE COMPOST.

2626. Sent by New York Stable Manure Co., Jersey City,
N. J. Price per ton, f. 0. b., Monmouth Junction, N. J., $25.00.
The freight to central Connecticut points would be $2.50. It
had the following composition :

7
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T S U e S 0.76 INIEEOgen . e s 2.39

LR B L U il 45.81 Phosphoric acid ....... 2.60

Organic matter ....... 44.43 Potaghii o oo Buaelsl st 1.36
100.00 f

4
This is manure from New York which has been composted
in large heaps for months. It is thérefore fine and well suited
for greenhouse use. It obviously contains a great deal of sand.

TOBACCO STEMS.

2092. Sent by the Keiser & Boasberg Plantation, East Wind-
sor Hill.

1488. Broken Stems. Sold by Olds & Whipple, Hartford ;
sent by E. P. Brewer, Silver Lane.

2092 1488

Nitrogen ani niteates (-0 o OEl T G 0.61 0.14
18 Seargmonia) o e IR T 0.18 0.02

o GEEARICRY b, BOEeieQr i 5513 0.86

i totall Daddiab i o R TeT 2.35 1.02
Phosphotic aciditi Ul b us < s T 0.29 0.71
Potashidu o ieig s o SUisal e i aniin 320 3.08
Costi pen-ton akas ol it ool $12.00 $12.50

BAT GUANO.

941. Sent by Geo. F. Taylor Commission Co., New York.
It contained 21.76 per cent. water, with nitrogen in the following
forms:

snNHEaRan (I AIrateel: o iy ol 2.28
i SRt O A | L LT 0.85
g organic, water-soluble .......... 0.00
b “  active insoluble ........ 1.88
“ % inactive insoluble ...... 0.71
& gotglBieliii o e e 8§72

The organic nitrogen shows by the alkaline permanganate
method a solubility of 72.6 per cent.

COCOA'SHEELS,
1770. Sold by Léon Henry, Hoboken, N. J.; sent by S. D.
Woodruff & Sons, Orange. Price $9.00 per ton. The material
is claimed to contain 2.43 per cent. nitrogen, 0.77 phosphoric

acid and 2.73 potash. We examined the mtrogen only, with the
following results:
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Nltrogen, organic, water-soluble .......... 0.61
5 active insoluble ........ 0.31
4 o inactive insoluble ...... 1.40
f: Yatal; o anmly, Son b S s ang 2.32

The organic nitrogen shows the very low solubility of 39.7 per
cent. and it is obviously of little present agricultural value.

“SHODDY.”
1457. Material from the recovery of waste rubber, sent by
Dayton B. Durley, Bethany. It contained 0.53 per cent. nitrogen,
0.27 phosphoric acid and 0.23 potash.

“BY-PRODUCT.”

1478. Sold by By-Products Chemical Co., New York. Sent
by W. H. Reid, Stamford. Claimed to contain 5 per cent.
ammonia and 6.50 ‘‘available” phosphoric acid, derived prin-
cipally from animal matter and bone. Price about $18.00 per
ton. It showed the following composition :

Nitrogen i nitrates o oo b i o dorva iy 0.10
£t Srammonia . o RIS U 0.18

# organic, water-soluble .......... 1.73

o o active insoluble ........ 1.46

& = inactive insoluble ...... 1.15
o) A et R Rl G D 4.62
Phosphoric ac1d water-soluble ........... 0.42
8 citrate-soluble .......... 7.60

< ¢ citrate-insoluble ......... 1.70

o Ak otalllin STy 9.72

The solubility of the organic nitrogen was 73.3 per cent.
Judged by its chemical analysis alone this appears to contain its
nitrogen and phosphoric acid in available forms.

“BURNING AND WASTE HEAP MATTER.”

1476. Material sent by the Ensign-Bickford Co., Avon. This
represents a fifteen years’ accumulation of waste, consisting
of hemp mill sweepings (lint and yarn), packing room waste
(nails and cases), waste paper, whiting, powder, asphalt, raw
or burned soap, glue, clay, talc, etc. Its composition was as

follows:
Weageritedin ik ko o ool s S 24.92
Nitrogeaiiauili o 1 Gl 0.26
Phosphoriciacidic .. i/ ittt 0.14
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Botash /e il ol Lol T AT 0.34
Eame o Sl s g e o 0.97
Magmesias e loqul il gimhniine S 0.87
Insoluble. i iacid!l . Sl G RbE 42.11

Two-thirds of the waste is water and sand. Its chief value
is in the lime which might pay for hauling a short distance and
applying to waste land with a prospect of causing some
improvement. i

SLUDGE AND WASTE LIQUOR.

2238 Sludge and 2239 Liquor, sent by Hartford Carpet
Corporation, Thompsonville. Their composition was as follows:

Sludge. Liquor.
7y Lot e SRR P RS 78.89 00.03
b Al M SR 2 WSRO 17.60 0.61
Organicimatier &0l L 3.51 0.36

100.00 100.00
DNsEraeny il Ll L 0.13
‘Phosphoric actdli. 4 L0, 0.03 il
11 QIR A 0.24 0.03

“HUMUS.”

1842. Sent by the Silliman Hardware Co., New Canaan. It
contained 2.25 per cent. nitrogen and 0.74 per cent. phosphoric
acid. It is apparently a dried peat. The nitrogen in peat is
quite inert. Its chief value is in the vegetable matter it con-
tains, which makes loose sandy lands more retentive of moisture.
To such land it may sometimes pay to apply partly dry peat which
can be got on or near the farm, but it cannot pay to buy it.

SSILA G
2045 and 2046. Sent by N. S. Stevens, East Canaan. Neither
sample showed more than a slight trace of phosphoric acid and
had practically no agricultural value.

MUCK.

912. An accumulation formed in an ice pond, sent by E. H.
Clark, East Morris. It contained 50.35 per cent. water, 15.40 per
cent. ash and 34.25 per cent. organic matter, with 0.30 per cent.
nitrogen.

ROCK.

1468. This sample, sent by A. O. Bierce, Sharon, was thought
to possess commercial value as a phosphate. It contained only
0.45 per cent. phosphoric acid, with much iron.

PART IIL

THIRTEENTH REPORT

OF THE

- State Entomologist of Connecticut

%

Director and Board of Control of the Connecticut Agri-
ural Experiment Station:

we the honor to submit herewith my thirteenth report as
Entomologist of Connecticut. As it seemed advisable to
all reports earlier than usual, this one covers only the fiscal
ending September 3o0th, 1913, except as regards nursery
ﬁon; some of the examinations were made and the certi-
issued later than that date, but it is convenient to have all
umes in one list.

Respectfully submitted,

W. E. BriTTON,

State Entomologist.

OF THE RECEIPTS AND EXPENDITURES OF THE STATE ENTOMOLOGIST
FROM OCTOBER IST, I19I2, TO SEPTEMBER 30TH, IQI3.

Insect Pest Account.

REecEIPTS.
Bl enleins, Treasurer | 000/ Ll $3,000.00
BN GF ‘1032, balance ...\ Slaisi LauL L, 260.11
$3,260.11
EXPENDITURES.
d, office and laboratory assistance:
' B. H. Walden, salary ............. $1,120.00
BB Kk, salary .ol 75.00
BOS. Lowry, salary .......000000 75.00
i ’Ft'a.nces M. Valentine, salary ...... 520.00
BEEe A csistance)”, . (000 Bl 169.00

$1,950.00
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Printing and illustrations .................oaee $254.50
TOStARBINLLLL sy SR i s e o ksl SR S 99.30
SEAHEIETY. s iy s aleiv ksl dae s avidbisleialaielaioalonisis aiv'nsle 3329
Telegraph and telephone ...........c..ceeiuiins .85
Express, freight and cartage ............. o I 6.15
AT b LA I e S e I AR 77.42
Laboratory apparatus and supplies .............. 82.02
Office supplies &3l ita iR oL o0 sk iR ) 88.28
Traveling €XPENSES .....uvcvrensimensonssssensnn 228.22

Balanee, cash on hand®. .....0....c.ociiieann 430.00

—— $3,260.11
Gypsy Moth Control Account.

RECEIPTS.
Received from E. H. Jenkins, Treasurer ............ $5,000.00
Account of 1912, balance .........c.oecinnnn 231.07
$5,231.07
EXPENDITURES.
For Salaries, board of scouts, etc.:
D, J. Caffrey, salary ......io.coues $ 637.50
HAB Witk Salary (i Mot oy 310.35
Q. S!'Lowry, 'salary ... 0 0ic e 5 428.24
Labor, board of scouts, etc. ....... 2,285.37
$3,670.46
Printing and illustrations ...............ocienee 5.35
Postage ) .auuihs ve Vot LI L0 SRIGR L v 11.51
Tools and ;suppliesi . . e dodi i ebisodbiase 115.48
Telegraph and telephone ...............ocoonenn 0.50
Express, freight and cartage .........ccooneeeen 7.50
Rental (OF [ STOTEHOUSE 'vias «as tls siaisss/s ss/alslssiessia s 010 36.00
Traveling €XDENSES ...ceseeesenessnntonuenanates 774.85
Balance, cash on hand ......covoiieninicnces 600.33

——— $5,231.07

Memorandum :—This account of the State Entomologist has been duly
audited by the State Auditors of Public Accounts

SuMMARY OF INSPECTION AND OFFICE WORK.
YEeAarR ENDING SEPT. 30, I0I3.

468 samples of insects received for identification.
60 nurseries inspected.
60 regular certificates issued.
15 parcels inspected and certificated.
20 orchards and gardens examined.
1316 cases (250 shipments containing nearly 2,000,000
nursery stock inspected.

plants) imported

PUBLICATIONS OF ENTOMOLOGICAL DEPARTMENT. 183"

) apxa.rxes containing 1,500 colonies, inspected. (84 apiaries containing
- 368 colonies, diseased with European Foul Brood.)

letters written on official work.
 reports to Federal Horticultural Board giving results of inspection
of imported nursery stock.

pulletins mailed on request or to answer inquiries.

packages sent out by mail and express.
lectures and addresses made before granges, etc.

PUBLICATIONS OF THE ENTOMOLOGICAL DEPARTMENT, IQI3.

| Report of the State Entomologist (Part IIT of Station Report

1912) : 88 pages, 2 text figures, 16 plates; 9,500 copies, distributed

anuary 15, 1913.

of Committee on Injurious Insects:

ological Society, 1012, p. 10, 4 pages.

fosquito Situation—Past, Present and Future: Report on Mosqulto

trol. Documents of the Civic Federation of New Haven, No.

p. 26, 12 pages, March, 1913.

of O'Kane’s Injurious Insects: Journal of Economic Entomology,

Vol. VI, p. 153, 1 page, February, 1913.

uito Control Work in Connecticut in 1912: Journal of Economic
tomology, Vol. VI, p. 8, 3 pages, February, 1013.

Studies on the Weevil and the Bud-Moth of the Walnut, and a

awfly Attacking Blackberry: Jowurnal of Ecomomic Entomology,

01 VI, p. 197, 2 pages, April, 1013.

ntion of Mosquito Breeding,—Discussion of Paper: Proceedings

n)erlca.n Society of Civil Engineers, Vol. XXXIX, No. 2, p. 290,

page, February, 1013.

tion of Construction Camps,—Discussion of Paper: Proceedings

erican Society of Civil Engineers, Vol. XXXIX, No. 2, p. 296,

yage, February, 1013.

.. ple-Tree Tent-Caterpillar: Bulletin 177, of this Station, 20 pages,

'ﬁg‘ures, 11,000 copies, August, 1913.

cticut Laws Relating to the Suppression of Insect Pests, Plant

S@ses, and Contagious Diseases of Bees; special bulletin of this

tation, 11 pages; 3,000 copies, August, 1013.

: Rural New Yorker, 1 column, 2 figures, March 22,

Proceedings Connecticut

terplllars and Web—Worms Tribune Farmer, July 1o, p. 17, 1913.
t of Committee on Injurious Insects: Comnecticut Farmer, February
1913,

’Spread of the Brown-Tail Moth Connecticut Farmer, April 19,

: Conmecticut Farmer, May 24, 1913.
on qf Tent-Caterpillars: Connecticut Farmer, May 24, 1013.
g Hickory Trees: Connecticut Farmer, September 27, 1913.
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Fakirs and Frauds in Tree Work:
November, 1913.

In Collaboration with Botanical Department.

Spray Calendar for Connecticut: Report of Connecticut Board of
Agriculture for 1912, p. 23, 8 pages.

Tree Talk, Vol. I, No. 2, p. 6,

ENTOMOLOGICAL STAFF.

W B Brivron Bhbulas Sl sig i State and Station Entomologist.
B. H. WaALDEN, B.Agr. .....~5.. ey SRS S SR BB, First Assistant.
DoNALp J (G arrey, 1B % e VRGIQ AL T (B0 QURTADIIaL, Assistant.
Harny BloKIprr . rfas ol el f Gt caliabe o il g Assistant.
Ouney. 5 dbowRYLIBS Ty i anan T S e Assistant,
TRvING W DAVIS, (BeSi8 otL Li e U Assistant.
Mass  FRANCES, M. VALENTINE o\ e b Sl o ntis iy Stenographer.

Mr. Walden has continued as first assistant, and has charge
of all work of the office in the absence of the Entomologist.

The work of the department was somewhat interrupted twice
during the season. First, by the resignation, March 1st, of Mr.
Harry B. Kirk, to accept a position in the Bureau of Entomology
at Washington, D. C., Forest Insect Investigations, and second,
the resignation of Mr. Donald J. Caffrey, May 15th, to accept a
position in the Bureau of Entomology, Cereal and Forage Crop
Investigations.

Mr. Kirk had been connected with this department for only
about a year but had done some satisfactory work on the life
history of the walnut weevil.

Mr. Caffrey had been in charge of the gypsy and brown-tail
moth field work for more than three years, and it is largely due
to his careful and systematic work that the former pest has been
almost eradicated from the State and that the latter has been
measurably checked. His resignation at the beginning of the
caterpillar season left us short handed, without time to seek
experienced help. Messrs Kirk and Caffrey both receive larger
salaries in their new positions than they were paid here.

Mr. Quincy S. Lowry, B.S., a graduate of the Massachusetts
Agricultural College, Ambherst, Mass., Class of 1913, was
appointed to succeed Mr. Kirk, and entered upon his duties

* Resigned May 15th, 1913. T Resigned March 1st, 1913. :l:Beginn%nE
March toth, succeeding Mr. Kirk. §Beginning August 25th, succeeding
Mr. Caffrey.
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‘March 1oth, having then completed his college work. He helped
ispect imported nursery stock, and in May, on the resignation
' Mr. Caffrey, was sent to Wallingford to take charge of the
sy moth field work there, as he had acquired considerable
erience in Massachusetts.

Mr. Irving W. Davis, B.S., also a graduate of the Massachu-
s Agricultural College, was engaged late in the summer as
essor to Mr. Caffrey. Mr. Davis graduated in 1911, and
ing the following year taught in the Middlebury College,
[iddlebury, Vt. During the college year of 1912-1913 he was a
aduate student at the Massachusetts Agricultural College.
. Davis has been assistant in entomology in Massachusetts
for three summers has served there as an inspector of
ries. He commenced work in Connecticut August 25th, and
later take charge of the field work in controlling the gypsy
‘brown-tail moths.

. L. B. Ripley of Glastonbury, a student of Trinity College,
employed during his summer vacation, June 17th to Septem-
13th, in the laboratory and insectary.

iss Frances M. Valentine has continued to do the steno-
¢ and clerical work of the office. During her vacation,

‘-.f Hazel White was employed as a substitute.

he apiary inspection work has been done, as in past years, by

rs. H. W. Coley of Westport and A. W. Yates of Hartford,
i receiving per diem wages and necessary traveling expenses.

Al of the persons mentioned above have been faithful in their

and to them is due much credit for whatever success has

L attained in the work of this department.

.

CHIEF LiNES oF WORK.

e work of controlling the gypsy and brown-tail moths, and

ispecting growing and imported nursery stock, and of

es, has required much attention.

Walden has followed out the life history of a leaf roller

Vet. hedges, which proved to be Archips rosana Linn,
imental work against the onion thrips was conducted in

(‘d. of Mr. John S. Buck, Wethersfield.

aying tests to control the pea aphis were carried on in the

©of Mr. Samuel Flight, Hamden.
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Tests were made on the Station farm to control the cabbage
maggot in early cabbages.

The effects of sprays on the control of apple insects in the
Station orchard at Mt. Carmel, has been continued in codperation
with the botanical department of the Station.

Additional observations have been made on the walnut weevil,
and the white pine weevil.

Several inspections were made to locate mosquito breeding
~ places, and to ascertain if ditches were in satisfactory condition.
The surface of West River, New Haven, was oiled under direc-
tion of this office to destroy a large brood of Culex pipiens larvae
in the water.

General studies are being made on insects attacking vege-
table crops and those attacking peach and apple orchards in
Connecticut.

Minor studies have been made on a vast number of different
insects, mostly injurious, and many records of value have been
obtained in field and insectary.

The department cooperated with other departments of the
Station in an exhibit at Goshen Fair, September 1st and 2d;
Washington, September sth; and Granby, September 3oth and
October 1st. '

Some time has been given to the insect papers to be published
by the State Geological and Natural History Survey. That on
Hymenoptera is now in press and the proof has been looked over
and some indexing and other work done in this office.

The more important lines of work are described in detail in
the following pages of this report.

INsPECTION OF NURSERIES.

The annual inspection of Connecticut nurseries, as required by
law, was commenced August 26th. The progress of the work
was interrupted by rainy weather, and by the Station exhibit at
three fairs, which engaged the services of Mr. Lowry for nearly
three weeks. In October the arrival of hundreds of cases of
imported Azaleas requiring immediate inspection, also hindered
the work of inspecting growing stock, which was finally finished
November 3d. The inspections were made by Messrs. Walden,
Lowry, Davis, Ripley and Britton, none of whom could work at
it continuously.
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- Before commencing to inspect the nurseries the following
. letter was sent to each nurseryman:

New Haven, Conn., August 11, 19I3.

Dear Sir: The annual inspection of Connecticut nurseries will be made
during the next few weeks. If you are anxious for an immediate
spection, please notify this office and we will accommodate you if

systems and enacted new laws, and as several dangerous insect and
. fungous pests are in danger of becoming distributed, we plan to make
inspection more thorough this year than ever before. All woody stock
1 be examined including conifers.
- Stock infested with some of the worst pests cannot be allowed to
emain in the nursery without danger that other plants will become
nfested.
f important pests are found requiring destruction or immediate treat-
nt of stock, directions to that effect will be given, and the nurserymen
d remove or treat it promptly whereupon a certificate can be granted.
f any woody field-grown, nursery or florists’ stock is imported by you
the future, from foreign countries, it will be illegal for you to unpack
before the inspector arrives, unless you have permission from this
to do so. (See Chapter 184, Public Acts of 1913.)
e object of the increased inspection and prompt treatment of the
ested stock, is not to make trouble for the nurserymen, but to make

re effective the inspection work and to prevent the spread of
ructive pests.

Very truly yours,

W. E. Brirron,
State Entomologist.

On the whole, the Connecticut nurseries were more nearly

of pests than ever before. The inspection was more
rough than usual. Conifers, privet, and other stock seldom
cked by pests were examined. ]
the course of nursery inspection, though trees and plants
€xamined for all pests (especially new ones) those of the

v.ving alphabetical list particularly, were the objects of the
‘amination :

¥

INSECTS.

Cherry scale.
European fruit scale.
San José scale,
Pit-Making oak scale.

tus forbesi Johns.

0tus ostreeformis Curt.
WOtUs perniciosus Comst,
ecanium variolosum Ratz.
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Aulacaspis pentagona Targ.
Aulacaspis rose Bouché
Chionaspis americana Johns.
Chionaspis euwonymi Comst.
Chionaspis furfura Fitch.
Chermes abietis Linn.
Cryptorhynchus lapathi Linn.
Euproctis chrysorrhea Linn.
Gossyparia spuria Modeer,
Lecanium corni. Bouché
Lepidosaphes wlmi Linn.
Monarthropalpus flavus Schr.
Porthetria dispar Linn.
Pulvinaria vitis Linn.
Sanninoidea exitiosa Say.
Schizoneura lanigera Hausm.
Scolytus rugulosus Ratz.
Toumeyella liriodendri Gmel.
Zeuzera pyrina Linn.

West Indian peach scale.
Rose scale.

White elm scale.
Euonymus- scale.

Scurfy .scale.

Spruce gall louse.

Poplar and willow weevil.
Brown-Tail moth.

Elm scale.

Apricot scale; New York Fruit Scale.

Oyster-shell scale.
Boxwood leaf miner.
Gypsy moth.
Cottony maple scale.
Peach borer.

Woolly apple aphis.

Shot-hole borer; Fruit bark beetle,

Tulip-tree scale.
Leopard moth,

PLANT DISEASES.

Bacillus amylovorus Burr.

Bacterium tumifaciens Smith &
Townsend.

Endothia gyrosa var. parasitica
Murr. (Clint.)

Glaosporium veneium Speg.

Gymnosporangium Japonicum Syd.

Gymmnoconia interstitialis (Schl.)
Lagerh.

Peach Yellows.

Peridermium sps.

Fire blight.
Crown-gall; Hairy root.

Chestnut blight or bark disease.
Raspberry anthracnose.
Japanese juniper rust.

Blackberrry orange rust.

Pine blister rusts.

Plowrightia morbosa (Schw.) Sacc. Black knot.

The inspectors were instructed to report all of these insects
and plant diseases when found in nurseries, and to bring to the
office samples of all insects found on nursery stock, which could
not be readily recognized in the field. In like manner, they
were instructed to watch for fungous and other diseases, and
to bring in samples which were referred to Dr. G. P. Clinton,
Botanist of this Station. -

Wherever any of these serious troubles are found on nursery
stock, the owner has been obliged to destroy certain trees and
plants or parts of them, and give treatment to other stock. This

sl b il L Aad-Slh) vace ol (y
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y consist of fumigating with hydrocyanic acid gas, spraying
r dipping, according to the nature of the pest and the stock

ested.
Jj[n each of several nurseries, a few chestnut trees were found
sed with the chestnut blight or bark disease, and these trees
e ordered removed and burned.
In a number of instances persons who are not regular nursery-
desire to ship trees or shrubs to friends, or, perhaps, to plant
here upon their own grounds. Such shipments are usually
ed by transportation companies, unless accompanied by cer-
tes of inspection. Fifteen such packages have been inspected
ing the year and a certificate issued for each.

he list of nurserymen for 1913 contains fifty-four names.
aparing it with last year’s list, we find that one nursery has
out of business, one has changed owners, and that five new
s have started. The total acreage devoted to the growing of
rsery stock as given in the report of this Station for 1912, page
9 1082, has not changed materially though probably there
S i)een a slight increase.

he list for 1913 follows:

Name of Firm Location. Cies?l:;fé::fte i‘;tnl‘f?:;t‘;f
nes Brothers Nursery Co. . . ... Yalesville', .. 0.0 Oct. 14, 545
R i S RS At New Haven....... Oct. 30, 565
oy S DO T el Pomfret Center ... Sept. 15, 528
ard Floral and Nursery Co. . Thompsonville.... Sept. rs, 527
R ING L 5534 oy AT Oct. 14, 546
2y e - TR Burnside ......... Sept. 11, 523
BRIy AL Danielson ........ Nov. 17, 572
e R S S Westbrook........ Nov. 19, 574
BEhe . Thos, B.| .0 5. lubh Deep River....... Sept. 17, 532
o o AR L Manchester .. ..... Sept. 17, 530
IR North Stonington.. Oct. 27, 556
; R Dyon, . LY Norwalle s Oct. 28, 559
ine Nursery Co., F. E........ SEEAEQYA e IeNe b Sept. 29, 539
onn. Agricultural College (Prof.
B Culley). . BUOTS i o i Nov, 18 573
D. Agr. Experiment Station ’
O. Filley, State Forester)... New Haven....... Oct. 28, 561
L e S Y New Haven....... Sept. 6, 521
Highway Nurseries........ Westport......... Oct, 21, 551
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Certific
Name of Firm. Location. issued.
Dehn & Bertolf......iiiiu vt Greenwich,....... Oct.
East Rock Park Nursery (G. X.

Amrhyn, Supt.)....oeiiienn... New Haven....... Sept
Elm City Nursery Co............. New Haven....... Sept
Gardner's Nurseries.............. Cromwell......... Oct
Hartford Park Commissioners (G.

K Parker; SUpL) Sl Hartlordisisilinladss Sept
Hartridge, S.. cevveeaiieceesam. Norwich...... ... Oct
Heath & Coly Hia S iilidsa o ' Manchester ....... Sept
Hilliardy By b Rna Ll dae Sound View....... Nov.
Holcomb, Irving...ceevveereneenes Granbyi’. @10 3y Oct
Houston & Sons, J. Ro........... Mansfield Depot .. Oct
Hoyt’s Sons Co., Stephen ........ New Canaan...... Oct
Hubbard & Co., Paul M.......... Bristokl i U Oct.
Hunt& Co.,, W. W....oiiiineen.. Hagtford) . ui s v Sept
Kellner, H. Hovs il dilcioe oo Danbury. s w54 Oct.
Kelsey & Sons, David............ West Hartford.... Nov
Long Ji /AL G bl saed Vi Bast Haveni ... . . Nov.
Mount Carmel Forestry and Nurs-

ery Co. (C. A. Metzger, Mngr.) Hartford.......... Oct
Maunro, Chas.......ovviiineennns New Haven....... Oct.
New Haven Nurseries Co........ New Haven....... Sept
Northeastern Forestry Co......... Cheshired & Oct.
Phelps, J. Wesson............... Botton Lt s Oct
Pierson; A, N oouhivsssuabaneant Croppwel R niian L, Oct
Platt Co., The Frank S........... New Haven....... Sept
Purinton, C. O....oovvviviienns Hartford.. ... diia Sept
Reck, Julius ...oovivennnreane.s Bridgeport........ Oct
Schleichert, F. C...ooveviiiinnes Bridgeport.k.. 0. Nov
Scott, Jo Wideshiesficisansas g aass sias Hartford.ua s ol Sept
Seavey, Wallace...........c...... New Haven....... Oct
Sierman, C. H....ooeveeeenane... Hartford. .\ {v.ye- Sept
South Wilton Nurseries.......... South Wilton...... Oct
Stanhope, B. P. ...ooiiiieiinne Niantic: .o s vsddis Oct
Streckfus, H. Picicoececaininsans Litchfield ... sals Sept
Turner & Co., Chas.............. Hartfordlislionilis Sept
Vidbourne &*Co., Joeeevreeennnnn Hartfordyi o liti oy Oct,
‘Windsor Nurseries, W. B. Bryant,

BroD, . s L st Windsor.isii. . is .. Oct
Woodtuff; (€. Vi..ioieoosanisliiasl Qrang Rl o0y L Oct
Young, Mrs. Nellie A........... Pine Orchard ..... Nov

Number of
certificate.

552

536
538
564

533
548
e
571
547
557
542
560
534
553
568
569

558
543
526
544
563
550
537
529
549
570
535
541
524
554
566
522
525
540

555
562

567
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INSPECTION OF IMPORTED NURSERY STOCK.
By W. E. BrirroN AND B. H. WALDEN.

In the report of this Station for 1912, page 223, it was
announced that a Federal quarantine and inspection law had been
enacted to become operative October 1, 1912. This law pro-
mdes for a system of notices and permits covering all imported
‘_ eld-grown woody stock entering the United States from other
countries, and its enforcement is vested in a board designated
s the Federal Horticultural Board. (See Circular 41, Office of
Secretary of Agriculture.)
The regulations of the Federal Horticultural Board require
~ that the importer, who is usually the broker, shall send a notice
‘of each shipment to the state nursery inspector of the state to
hich the shipment is consigned. The Federal Horticultural
oard issues a permit before the stock can enter the United
e tes, and this Board also sends to each state inspector a
mtlce in duplicate of each shipment consigned to that state.
:Both copies are to be filled out after the stock has been inspected ;
ne is returned to the Federal Horticultural Board and the other
- kept on file as a record in the state inspector’s office.
Though in Connecticut for the past four years we have
spected the imported stock received at the regular nurseries,

w about the importations. After the Federal Law became
ative October 1, 1912, however, we received notices, the
ame as for all other stock, and we requested that the consignee
d notice to this office immediately on the arrival of each ship-
ent so that we might inspect it. Return post cards were

nished. In some cases the consignee complied with the
est, but in many instances the stock was unpacked and
tributed without sending such notice. In other cases notice
.;35 sent, and the inspector found that the stock had been
packed and mixed with other stock, or perhaps some of it
1ipped away, so that it was impossible to give it a proper inspec-
It seemed futile to attempt to inspect this stock at all
ess the inspection could he thoroughly and properly done.
€ matter was, therefore, placed before the legislature and




192 CONNECTICUT EXPERIMENT STATION REPORT, IQI3.

Section 4388 of the General Statutes, was amended to read as
follows:

Sec. 4388. *Certificate of Inspection of nursery stock. Penalty,
All nursery stock shipped into this state sh,a«ll bear on each package
a certificate that the contents of said package have been inspected by a
state or government officer and that said contents appear free from all
dangerous insects and diseases. If nursery stock is brought into the state
without such a certificate, the express, freight, or other transportation
company or person shall, before delivering shipment to consignee, notify
the state entomologist of the facts, giving name and address of consignee,
origin of shipment, and approximate number of cars, boxes, or packages,
and probable date of delivery to the consignee. The state entomologist
may cause the inspection and if infested the treatment of the stock.
No person, firm, or corporation shall unpack any woody field-grown
nursery or florists’ stock brought into this state from foreign countries
except in the presence of an inspector, unless given permission to do
so by said state entomologist or one of his deputies. If such stock is
found infested with any dangerous pests the state entomologist may at
his discretion order it treated. Any person violating any of the provisions
of this act shall be fined not more than fifty dollars (Amendment
approved June 5, 1913.) /

After the passage of the new law, and before the arrival of
many shipments of imported stock, the following letter was sent
to all florists and others, of which there were records in this
office, as having received importations of stock from foreign
countries.

New Haven, Conn., August 23, 1913.

To Connecticut Importers of Nursery Stock':

GENTLEMEN :—Your name is among those who, during the past two or
three vears, have imported into Connecticut, nursery stock from foreign
countries.

I wish ‘to call your attention to the recent change in the General
Statutes of Connecticut, Section 4388, a copy of which is enclosed. You
will see that hereafter it will be illegal to unpack such shipments of
nursery stock except in the presence of an inspector, unless permission
is obtained from this office.

Tn the future when stock from foreign countries arrives at your place,
please send notice promptly to this office, and an inspection will be made
at the earliest possible moment. If for any reason you desire to unpack
the stock-before the inspector arrives, you should telephone to this office
for permission to do so.

—_—

* See Chapter 184, Public Acts of 1913
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. The object of inspecting such stock is to prevent the establishment in
the United States of pests now existing in other countries.
Very truly yours,

W. E. BriTTON,
State Entomologist.

i During the year just closed, 1316 boxes and packages of
gnported nursery stock has been inspected by this department.
Thls stock was contained in 246 separate shipments. Of thirteen
ther shipments reported, four were reshipped to other states,

~ two were greenhouse grown, four contained herbaceous stock,

and three were not received by the consignee. These of course
i

Were not inspected. The stock came from the following sources.

IMPORTED NURSERY STOCK.

INSPECTED DURING THE YEAR ENDING SEPTEMBER 30, I013.

Country. No. Shipments. No. Cases.

13 ] G A M Coir s R o 103 681
TR RN YR 0 2 2 ) A e T b 57 “ 377
T NSO NENGEN Fek E N L LN (R 0T R a 13 26 117
Eholand) v sk Lpi Blaiada 21 62
e A e e AR I S N ML T 11 15
RIS 8 11
BFeianiel ) o e L S 5 30
endhrsd ARG OV N I I
fapaty LGl ) e SITE £ (L b (Rt 3 8
T e T e R L e 1 1
Bitrce not traced: .l Ul Ul 10 13
{Lotaly) i, Ja Rirsniie 30, e 246 1316

" the mspect10n of this imported nursery stock in 1913

)n March 22, 1913, a species of Lachnus was found on con-
s from the nursery of F. Delauney, Angers, France.
single specimen of the Chrysomelid beetle, Agelastica

{ Gﬂ eruca) alni Linn., was found April 4 by Mr. Lowry on the

atside of a box of general ornamental stock from the nursery
. den Ouden and Son, Boskoop, Holland. The same species
prevmusly found in a shlpment of English ivy, Hedera helix

(J’Holland and was noted in the report of this Station for
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The oyster-shell scale, Lepidosaphes ulmi Linn., on lilac, and
an aphis (undetermined) on maple, was found April 7 in a
shipment of stock from Alma Nurseries, Oudenbosch, Holland.

An egg mass of the Chinese mantid, Tenodera sinensis Sauss.,
was found April 26 on umbrella pine fom the Yokohama Nur-
sery Co., Yokohama, Japan.

On April 28, two specimens of mealy bug (not identified)

were found on conifers from the nursery of Arthur De Meyer,
Ghent, Belgium.

On May 16, specimens of a soft scale, Coccus hesperidum
Linn., and of the circular or fig scale, Chrysomphalus aowidum
Linn., were taken from bay trees (Lawrus nobilis) from Societé
Anonyme Horticole de Mont St. Amand, Ghent, Belgium.

On May 27, a single noctuid pupa was found in a nest in the
top of a plant of box (Buxus) from the nursery of Kluis and
Koning, Boskoop, Holland. The nest may have been an old
bird’s nest or a mouse nest. The adult moth emerged shortly
and was identified by Dr. H. G. Dyar as Mamestra dissimilis K.

Late in the fall on a number of shipments of Azaleas, mostly
from Belgium, there was found an Aleyrodes which Professor
A. L. Quaintance considers an undescribed species.

On March 28, the Juniper rust, Gymnosporangium clavarie-
forme, Jacq., was found on 78 three-year seedlings of Juniperus
communis var. hybernica from the nursery of James Fil, Ussy,
France. This rust was determined by Dr. G. P. Clinton, botanist
of this Station.

Late in the fall a number of shipments of Azaleas, mostly from
Belgium nurseries, contained small galls on the new shoots and
leaves, and occasionally on the hardened wood. These galls
were considered to be caused by a fungus Exobasidium, by Mrs.
Flora Patterson of Washington, D. C., but as the fungus was
not in fruit, it could not be specifically determined.

The actual work of inspecting this imported stock has been
mostly done by the assistants. In order to inspect stock at
distant points it is often necessary to take early trains and return
to New Haven late in the evening. Many days the inspector
is thus obliged to work twelve or more hours. A record was
kept of the time required to inspect each shipment including that
of traveling both ways; this is equivalent to one man working

bl . bt shbl < h s b g e Ll
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151 days of eight hours each, or more than six months of the
year. At the salaries usually paid assistants, the services of the
inspector for this time, together with the necessary traveling
expenses, amounts to more than one thousand dollars. By recent
legislative provision the expense of this work may now be
charged wholly to the gypsy and brown-tail moth account.

INSPECTION OF APIARIES.

At the Autumn meeting of the Connecticut Beekeepers’ Asso-
ciation, held in Middletown in 1912, it was voted to ask for

~ a larger appropriation for inspecting apiaries and to amend the

law to make the work more effective. A legislative committee
was appointed to attend to the matter, the following points to be
included:

_ Authority to inspect without complaint.

2. Authority to quarantine diseased apiaries.

3. Requiring that a certificate of good health accompany each
shipment of bees whether brought into the state from
without or moved from one point to another within the
state.

4. A larger appropriation.

After due consideration and several conferences, in which the
State Entomologist was present, a bill was introduced into the
General Assembly which was intended to replace the law on the
statute books. This bill asked for an appropriation of $1,500.00
annually for inspection of apiaries. Hearings were held before
the Committees on Agriculture and on Appropriations; certain
changes were made by the Clerk of Bills in the wording of certain
sections, and the appropriation was cut to $750.00 per year. The
act as finally passed is as follows:

AN Acr CoNCERNING THE SUPPRESSION oF CONTAGIOUS DISEASES
AmMoNG BEEs.

Chapter 141 of Public Acts of 1913.

Secrion 1. Duty of state entomologist. It shall be the duty of the
state entomologist, to such extent as he shall deem necessary or expedient,
to examine apiaries and to quarantine such as are diseased, and to treat
or destroy cases of the disease known as foul brood.
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SEC. 2. Authority to inspect. The state entomologist may appoint such
deputies or inspectors as he may deem necessary or expedient, and said
state entomologist, or any person whom he may appoint for that purpose,
shall have access at reasonable times to any apiary or place where bees
are kept or where honeycomb and appliances are stored.

Skc. 3. Regulations and records. The state entomologist is hereby
authorized to make suitable regulations regarding inspections and quar-
antine and to prescribe suitable forms for permanent records which shall
be on file and open to public inspection, and to make reasonable rules for
the services of said deputies or inspectors, and may pay a reasonable sum
for such services. '

SEC. 4. Quarantine. No person or corporation shall remove bees
under quarantine to another locality without obtaining the written per-
mission of a duly authorized inspector. No person or transportation
company shall receive for transportation any colony or package of bees,
unless said colony or package is accompanied by a certificate of good
health, furnished by a duly authorized inspector. No person or transporta-
tion company shall deliver any colony or package of bees brought from
any other country, province, state, or territory unless accompanied by a
certificate of health furnished by a duly authorized inspector of such
country, province, state, or territory. Any person or transportation com-
pany receiving a shipment of bees from without the state, unaccompanied
by such certificate, shall before delivering such shipment to its consignee,
notify the state entomologist and hold such shipment until inspected by
a duly authorized inspector. In case contagious diseases are found therein
such shipment shall be returned to the consignor or delivered to a duly
authorized inspector of this state for treatment or destruction, provided
the requirements of this section shall not apply to shipments of brood
comb, with or without bees, suspected of being diseased and consigned to
the state entomologist, the agricultural experiment station, or any duly
authorized apiary inspector of the state, or to the bureau of entomology
of the United States or the United States department of agriculture,
providing there shall be no destruction of any shipment of bees as
herein provided in the absence of reasonable notice to the consignee
thereof.

Sec. 5. Hindrance illegal. No person shall resist or hinder the state
entomologist, or any deputy or inspector whom he may appoint, in the
performance of the duties imposed by this act

Sec. 6. Penalty. Any person violating any of the provisions of this
act shall be fined not more than fifty dollars.

SEc. 7. Appropriation. The necessary expenses incurred under the
provisions of this act to an amount not exceeding seven hundred and
fifty dollars annually, shall be paid by the comptroller on duly accredited
vouchers.

Sec. 8. Chapter 185 of the public acts of 1009 is hereby repealed.

Approved June 6, 1913. '
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As the appropriation provided in Section 7, did not become
gvailable until after October Ist, 1913, it is too late to use it
in any inspection work before next season. The $300.00 remain-
#}g unexpended, under the old law, was available, and the work
f inspecting apiaries in 1913 was continued as in previous years,
Mr. H. W. Coley of Westport acting as inspector for the four
outhern counties of the state and Mr. A. W. Yates for the four
%g rthern counties.

As in 1912, an effort was made to examine apiaries in sections
. of the state not previously covered by the inspectors. Consider-
~ able European foul brood was found in Chatham, Coventry, Dan-
: ury, Norwich, Putnam, Pomfret, Thomaston, and Winchester.
infested colonies were found in Andover, Barkhamsted,
Beacon Falls, Bloomfield, Bolton, Burlington, Canton, Darien,
.’:by‘, Fairfield, Farmington, Litchfield, Manchester, Marlboro,
eriden, Montville, Norwalk, Stamford, Stratford, Waterbury,
ethersfield, West Hartford, Weston, Westport and Wilton.
[ost of the apiaries examined had not been inspected the previ-
S season.

The statistics of apiary inspection in 1913 are shown in the
lowing table:

APIARIES INSPECTED, 1013.

\ Apiaries Colonies
ERREh e nspected. L 0D E TSRS 189 1,500
Infested, European foul brood ........... 84 368
B UPer ! cent. linfested . 0 e il 44.4 24.5
Other troubles
Bchroad ol R Sl AT R e S 42
" Average number of colonies DR APIAr il . a sy 7.9
kil Cost of inspection; paid by State ... .neeeyoness $200.90
Cost of inspection, paid by Station ..........:..... 8.60
WlliTotaliicost |0f inspection’ ©v:.uuld. coddlin . vidaninin b $308.50
0 b
M,,Average BRSE DEr apiany: ok W ) L $1.63
ET EVErage ‘cost per colomy |l.L. . L L UL b

For the purpose of comparison a summary of the inspections
the past four years, since the work was instituted, is given
following table:

40k
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SUMMARY OF APIARY INsPECTION IN CONNECTICUT.

; ) 1910 1911 112 1913
Number apiaries inspected ........... 208 162 153 18§
Number infested Europ. foul brood ... 158 84 73 84
Per cent. infested Europ. foul brood .. 75.0 ' 51.8 47.7 44.4
Number colonies inspected ........... 1,5057 N 1,431 1,500
Number infested Europ. foul brood ... 793 431 337 368
Per cent. infested Europ. foul brood .. 407 27.4 23.5 24.5
Average number of colonies per apiary 7.6 9.7 0.3 7.9
Total cost of inspection ............. $400.85 $323.08 $200.80 $308.50
Average cost per apiary ............ A 2.40 1.09 1.06 1.63
Average cost percolony .............. 28 21 21 21

With the increased appropriation available for next season,
and with authority to inspect without complaint, it will be possi-
ble to inspect a much larger number of apiaries than ever before.
The cost per apiary and also per colony, should be slightly
reduced.

On account of the importance and necessary part which insects
play in the pollination of cultivated plants, the apiary interests
of Connecticut are far more important than the statistics of valu-

ation would seem to show.

GYPSY MOTH CONTROL WORK.

This insect has been all but exterminated in the only two areas
known to be infested in Connecticut, Wallingford and Stoning-
ton. The field work for the past three years has been in charge
of Mr. Donald J. Caffrey, who resigned May 15th, at the begin-
ning of the caterpillar season, to accept a position in the Bureau
of Entomology at Washington. No caterpillars or egg-masses
have been found in Stonington since the spring or 1911 when
three egg-masses were destroyed, and the pest was thought to be
exterminated in this locality. The finding of a few caterpillars,
therefore, last summer, places the matter in a different light.

In the summer of 1912 only twenty-six caterpillars and one
']_pupa were found at Wallingford, an account of which appears
in gl)le_ latest report of this Station (see report for 1912, pp. 224-
226).

The scouting for egg-masses began on November 21, 1912, and
was conducted by two Federal scouts and Messrs. Donald J. Caf-
frey and H. B. Kirk of the staff of this department.
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SCOUTING FOR EGG-MASSES.*
Wallingford.

As the result of this scouting two egg-masses were discovered,
one on the brick foundation of the house at No. 53 South
Orchard Street, and another on the fence in the rear of No.
45 South Orchard Street, a few paces further north, A careful
and systematic search of the square, where caterpillars had been
taken the previous summer, failed to reveal any egg-masses; this
square being examined twice, once by the State scouts and again
by the Federal scouts.

The area between Main Street, and the railroad tracks was
finished at Christmas. The work was then transferred to Ston-
ington until January 6th, when operations at Wallingford were

. again resumed. The time from this date until January 2oth, was

occupied in scouting the outlying regions as far as the Masonic
Home on the west, Soldier’s monument and borough limits on
the north, East Wallingford railroad station on the east, and the

' railroad bridge on the south.

Stonmington.

Although caterpillars or egg-masses have not been found in
Stonington for the past two years, it was deemed advisable to

‘ _examine the area formerly infested, to guard against any possi-

ble outbreak that may occur. Accordingly the writer, accom-
panied by two Federal scouts, went to Stonington on December
'1‘26th, 1912, and remained until January 4th, 1913. During this
time the trees, bushes, etc., were examined all through the
_borough itself and as far east as the velvet mill and Chap-
man’s, on the north to the open space above Darrel’s, and on the
‘west to Walnut Grove. Particular attention was given the
locality around Stanton’s and Koelb’s, where the caterpillars
were last found. No egg-masses of the gypsy moth were dis-
' covered in this area.

ScouTING IN OTHER PARTS OF THE STATE.

Scouting for gypsy moth egg-masses in other parts of the state
was started on April 17th, and continued until May 1oth. F. W.
Carter and W. A. Collins, two Federal scouts, were detailed for
this work and were assisted for part of the time by the writer
. (Mr. Caffrey).

* Written by D. J. Caffrey.
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New London.

About two weeks were devoted to the vicinity of New London
on both sides of the river. The danger of the gypsy moth being
introduced into this section may be considered great, as the
annual Harvard-Yale boat races in June, on the Thames River,
attract many people who come in automobiles from the badly
infested districts in Massachusetts and Rhode Island. This
occurs at a time when the caterpillars are most active with the
consequent danger of introducing the species.

On the west side of the river the city of New London was
scouted on the south to Ocean Beach and along the main road
north through Quaker Hill, Montville and Uncasville to Thames-
ville.

On the east side of the river Groton was scouted on the south
to Avery Point and along the main road north through Gales
Ferry to Norwich, including the section around Laurel Hill. In
addition the trees around the railroad yards at Midway were
examined and along the road leading east from Poquonoc Bridge.

No traces of the gypsy moth were found at the above named
places.

Thompson.

One week was devoted to scouting in the town of Thompson.
The gypsy moth has been found in the adjoining towns a few miles
from the line in both Massachusetts and Rhode Island, and may be
expected at some time to establish itself in Thompson, or neigh-
boring towns, because of the natural spread of the insect. The
villages of the town were scouted and most of the territory in the

_northern and eastern parts of the town. No egg-masses were
found. !

In this work, only the apple and white oak trees were examined
with those along the streets and highways, as it has been repeat-
edly noted that when the insect is first discovered in any locality,
the egg-masses are invariably on apple, white oak or street trees.

From the foregoing notes by Mr. Caffrey, it will be seen that
in all of this work, by the Federal scouts and the scouts of this
department, only two gypsy moth egg-masses were found—and
those in Wallingford.
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DESTROYING CATERPILLARS,

« Wallingford.
On the resignation of Mr. Caffrey, in May, Mr. Quincy S.
wry, who had gained experience in gypsy moth work in his
tive town in Massachusetts, was placed in charge of the field
ork at Wallingford. Messrs. Walden, Caffrey, Lowry and
Britton visited Wallingford on May 12th, and locked over the
ition. Small rose bushes, growing close to the spot where
egg-mass was creosoted during the winter at No. 53 South
)rchard Street, were examined and two caterpillars found. On
'Hy 2oth, Mr. Lowry found another caterpillar near this place
on a rose bush. These three were the only caterpillars taken in
lingford in the summer of 1913.
" The trees were banded as usual, beginning May 19th and
1ing a few days later. The section banded included the
‘between the railroad tracks on the west to Church Street,
' the north to North Main Street, to Center Street, then east
Fair Street, and south to Ward Street, and 2,135 bands were
plied. Tanglefoot bands were also used on all the trees in the
ery and in several other places which had previously been
ered as danger spots.
e burlap bands were turned about every other day. Messrs.
/. Bolton, R. A. Emmons and George H. Hassett were
iployed to do this work. Mr. Lowry spent much of his time
scouting inside and outside of the banded territory. Many
were climbed and searched for caterpillars, but none were
d. The bands were removed August gth and the men dis-
arged.
Méssrs McIntyre and Foster, Federal employees who scouted
ound Stonington, worked at Wallingford during the week of
gust 11th-16th, examining the territory outside of the banded
' No gypsy moths were found. The work will be continued
b the supervision of Mr. Davis and kept up until it is reason-
y certain that the pest has been wholly eradicated from this
Y.

REcorp oF Gypsy MorEs DEeSTROYED AT WALLINGFORD.

Year Egg-Masses Caterpillars Cocoons
o TR ARG F e 8,234 8,936 96
PRV RRER g BRI 23 1,551 15

R A 5 26 I

R 2 3 o
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Stonington.

Mr. Fred Hoadley, who has been employed for several seasons
had charge of the field work during the summer of 1913. Hé
began banding trees May 19th, and finished before June 1st. At
first no others were employed, but on June 27th Mr. Hoadley
found a caterpillar on one of the apple trees north of the Stan-
ton House. This discovery was reported promptly to this office
by telephone, and I visited the place that afternoon. There are
thirteen trees of rather large size in this group, which adjoins
Darrel’s, and which is perhaps four hundred feet from the Main
Street highway with tall grass between. Mr. Hoadley was then
instructed to extend the banded area, to hire more men to prune
trees and to turn burlap bands, and to personally scout for cat-
erpillars in addition to superintendi\ng the work of the other men.
The first week in July a caterpillar was found in the yard of
the late Dr. C. E. Brayton, on Elm Street, and another in the
yard of Clark Lillibridge, corner of Trumbull and North Main
streets. Two weeks later, a caterpillar was found in the apple
orchard back of the old Stanton House, several hundred feet
south of where the first one was discovered in June. A chrysalis
or cocoon, was found July 25th in Mr. Sylvia’s yard, corner of
Oak and North Main streets. On the same day a caterpillar
was found on an apple tree near North Main Street, in the rear
of Mrs. Babcock’s house on Broad Street. On August 13th, Mr.
Hoadley found a female moth depositing eggs on an apple tree
in the rear of the oid house on the Stanton place. The moth was
killed and the egg-mass creosoted.

Thus altogether five caterpillars, one cocoon or chrysalis and
one female moth, or a total of seven gypsy moths were found in
Stonington, where no caterpillars had been found since 1910 and
no egg-masses since 1911, though the trees have been banded
each year. The presence of the caterpillars is not yet under-
stood, unless it be a reinfestation. The pest could hardly have
remained in Stonington all of this time, without there being
more caterpillars in 1913, and without escaping notice. The
few that were found were rather widely scattered, some being
perhaps nearly one-fourth of a mile apart.

Scouting was widespread and thorough. In addition to that
done by Mr. Hoadley, Mr. L. B. Ripley was sent to Stonington
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orked during the week ending July 26th. He
z;l;e:;?n:de mvrlch territory goth in and outside of the banded area
put found nothing. .

Messrs. McIntyre and Foster, trained scouts, were sent to
Stonington by Mr. A. F. Burgess of Boston, Mass., who now
" has charge of the Federal work against the gypsy and brown-
" tail moths. These men worked there fro-m. July 28th to August
_ oth, and spent most of their time examining the territory out-

side of the banded area, especially within tpe tow.n of Stqnlng—
fpn, north, east and west of the borough, with a view of discov-
ering infestations from which the caterpillars might have been
rried into Stonington or blown there by the winds. ’I:he young
terpillars are now known to blow several miles, especially from
ich elevations.

Messrs. McIntyre and Foster scouted the road to Westerly,
hu’s Island, the road to Mystic, and the roads between Ston-
gton and Old Mystic. They also visited Mason’s Island and
her’s Island. They found no other infestation in Connecticut,
' did find a single chrysalis or cocoon near the end of the
lley line in Westerly, R. I. As Mr. Mclntyre, with a gang
f men, scouted all around Westerly in the spring of 1912 and
nd nothing, it did not seem possible that any large infesta-
. could have developed there.

e men employed by Mr. Hoadley in Stonington were Paul
Dermott, Henry McGowan, Edward Higgins, Henry C. Syl-
, Herman Simon and John Flynn. Altogether about 2,800
p bands were applied and tanglefoot was used on a num-
- of trees. The burlap was all removed and the work closed
he season on September 2d.

1 old apple trees within the infested area were scraped,
ined, and cavities filled a few years ago, when Mr. G. H. Hol-
er was in charge of the work. Much brush was cut and the
ory generally cleaned up. Though it has not received par-
ar attention since, and more of this work still remains to
done, the trees generally are in much better condition than
en Mr. Hollister started there.

~ Mr. Davis now takes charge, and will make every possible
effort to again exterminate the pest in this locality. The trees
l be pruned and put into condition for our work, and the
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banded area which has been reduced since 191 1, because no cat-
erpillars were found, must again be extended.

RecorD oF GyPsYy MorHs DESTROYED IN STONINGTON.

Year Egg-Masses . (fatetpilla.rs Cocoons
OO0 Tt DA 73 10,000 47
1 (51 e SRR G R 1 IR ER )3 ¢ HEEY 2,036 200
{050 S I RAPARPAP AT RTT SR T 73 2,560 44
TO00 R ms e 6 o8 o
193 {0 LA LTSS N EAGRITA I 146 I
s {9 § SAUNUIUNRI o 3 0 0
p(0's SRR B Ly S o 0 o
A3 AT Ry 0 5 1

CONTROLLING THE BROWN-TAIL MOTH IN 1913.

By W. E. BrirtoN AND DoNALD J. CAFFREY.

An account of previous work against this insect may be found
in the reports of this Station for 1910, pp. 683 to 689; 1911, pp.
281 to 286; 1912, pp. 229 to 236.

The control measures against the brown-tail moth were con-
tinued in 1913 along the same lines as in former years. During
the past winter three gangs of men were employed in scouting
Windham County, Tolland County, the eastern half of Hartford
County, and all of New London County, except the southwestern
corner, in order to destroy the nests of the insect when found
and to determine the limits of infestation. Nests were found
and destroyed in that portion of the State lying east of Suffield
and West Hartford, and north of West Hartford, Willimantic
and Jewett City, with scattering infestations in Norwich and
Stonington.

The worst infested area comprises Thompson, Woodstock, Put-
nam and Pomfret. At Hartford and Suffield small badly infested
areas were found, with scattering nests in the vicinity. In the
other towns found to be infested the nests were few in number
and widely distributed.

The territory to be scouted was divided between the gangs
employed for that purpose. One gang in charge of Mr. J. H.
Osgood, commencing December 26th, worked the towns in the
northeastern corner, another gang in charge of Mr. H. B. Kirk,
beginning January 31st, worked the towns south of Central Vil-
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.: e and east of Willimantic to Fisher’s Island Sound. After
Ir. Kirk’s resignation, March 1st, Mr. E. R. Sherman took that
oang and scouted Manchester and East Hartford. All the o.ther
owns were scouted by the gang in charge of one of the writers
i Caffrey). '
;(?YII;.H?: tow}r?s found to be badly infested the entif‘e arfea, exclys-
of woodlands, was scouted, but where only a shght' infestation
as encountered the work was confined to the villages, t.he
orchards and along the main highways of travel. Al} nurseries
tuated in the towns scouted were given special at.ten.non to pre-
t any possible spread of the pest through the shipping of nurs-
» stock. Pear, apple and white oak trees, situated near lights
ed to be preferred by the pest, and from these trees most of
nests were taken.
\-The.»problem of control is increased by the fact that adults
. coming in each year from the adjoining states of Massachu-
s and Rhode Island and that the large woodland and brush
ts contain nests which are impossible to find and destroy. It
‘s*-probable, judging from present conditions, that the insect
: gradually spread west and south to include the entire State,
ess the natural insect enemies and fungous diseases, combined
th spraying and removing the nests, serve to keep the pest in
2ck.
ﬁfhe-following is a result of conditions existing in the various
S :

Thompson.

nditions in the town of Thompson showed considerable
ovement over those of the previous year. Nests were taken
fnearly the same localities but were not so numerous as in
2, or so widely scattered. The heaviest part of the infesta-
ion is confined to the northern part of the town and to the
llages. At Thompson village 184 nests were cut from fruit
s in the vicinity of the four corners near the hotel. Half
ile northeast on the farm of H. B. Ingraham, was the worst
sted spot in the entire township, 280 nests being cut from the
ées at this place, of which 130 were on one pear tree. Along
road over Brandy Hill and around East Thompson Station,
-nine scattered nests were found. Between East Thomp-
Station and Wilsonville the nests were found in nearly every
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orchard, and in one case a group of twenty-five were cut fro

small orchard near the State line on the road to Webster, Mm g
At Wilsonville, ten nests; Thompson Station, two nests : Gass.
venor Dale, ten nests; New Boston, ten nests; Quinebau . thfos_
nests. The localities between Quinebaug and New Bogsr’tonlrFy
tt}e northwest corner of the town, was badly infested seve, .
efght nests coming from this section. West Thomp’son i
eight nests and the region around Quaddick Reservoir five ni::;l ;
Around West Thompson, Mechanicsville and Quaddic’k the nestS '
were few and widely scattered. A total of 750 nests :
gathered in the town of Thompson. e

Woodstock.

The eastern and northern parts of the town of Woodstock
were found to be badly infested, while more nests were taken in
the western part of the town than in any previous year. In the
sectlofl around Harrisville, 220 nests were cut. Between Pom-
fret l.me and South Woodstock the nests were very numerous
especially at Harrington Farm and Potter’s, where 300 nest;
were taken. In the large orchard just east of the Fair Grounds
we found seventy nests; on the estate of Dr. Shepherd, near the,
lake, two nests; on the estate of Clarence Brunn, two 1,1ests and
a few others were scattered about. On the ridge,west of V\;ood—
stock Pond there were forty-four nests, at the farms of Patrick
Mehan and' Carl Eke. On Woodstock Hill, Dr. Spaulding’s.
fifty-four nests, and a few more in the vicinity. To the east
of Woodstock Hill the nests were scattered. Just north there
were fifty nests opposite the farm of Mr. Lester. At Mr. Wil-
ha:m Chandler’s, East Woodstock, there were ninety nests.' one
mile east of East Woodstock, on the farm of Mr. Morse’ 125
nests, v'vith scattered nests in adjoining orchards. On the,Ma;f
Farm, in- the same neighborhood, thirty nests were taken. At
Gustavus Johnson’s, towards New Boston, there were 1 32 r;ests:
northw?st from Woodstock Hill at Frank Miller’s eicrhty-onf;
nests; in North Woodstock village several scattered’ ne:ts were
gatlr’lered. Two miles northwest of the village, on Thomas Milli-
§ans Place, ’fhere were 201 nests; around the locality known as
Enghsh Neighborhood” the nests were found to be numerous
and in the orchard of Irving Paine, eighty-two nests were takenj
At L. H. Healey’s, between Woodstock Hill and the road running
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to East Woodstock, twenty-one nests were found; east of
Woodstock at Frank Carlson’s, eleven nests. All through
is section single nests were found in the orchards connected
ith the farms. On Bungee Hill, near West Woodstock, at
is Hall farm, there were five nests. In Kenyonville two nests
ere found, one at the east of the village and one near Crystal

0 d.
This makes a total of 2,144 nests in the town of Woodstock.

Putnam.

t Putnam the control measures of previous years have kept
je insect from doing serious damage. The caterpillars have not
n numerous enough to defoliate the trees or to cause trouble
n the ‘“brown-tail rash,” which would have been the case
he nests had not been removed each year. Great numbers
the adults are coming in each year from the badly infested
ricts in Massachusetts and Rhode Island, and this fact makes
roblem of control a very difficult one.

Che nests were found to be scattered over a greater area than
erly and were not so numerous in the center of the city.
worst infested section in the city was between Front, School
May streets, to the Quinebaug River, where 1,568 nests were
Around the Children’s Home there were 240 nests; Put-
”-Heights, ninety-two nests; Rhodesville, forty-one nests;
 Memorial Hospital, ten nests; around Gary school house,
ty-eight nests; Poor Farm, two nests; between Putnam
hts and Rhode Island line, twenty-three nests. Sixty-six
were cut from the large oak trees on Oak Hill and from
oak trees near Morse Mills, thirty nests. East of Oak Hill
a few nests were taken, and along the northern border of
‘town no nests were found. Altogether the men destroyed
8;0 nests in the town of Putnam.

Pomfret.

In the town of Pomfret the nests were present in slightly
€ater numbers than last year and were distributed throughout
“,"(‘mtire township. The worst infested place was on the Grosve-
OT estate, one mile north of Abington post office, where 229
were taken. Between the railroad and the stage road to

AT IR
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school house, thirty-five nests; along the northern town line,
sixty-five nests; between Pomfret Street and Eastford town line
225 nests, which were scattered through the various orchard;
north of Abington. = Solitary nests were found at Dwight Both-
am’s, one and one-quarter miles west bf Abington post office ;
at Dround’s, one-half mile to the south; at Smith’s, one mile
south of Abington; at Edward Peale’s, near Abington Station ;
at Young’s, south of Pomfret station; and at Arthur Botham’s,
one-half mile south of Pomfret station. Forty-eight nests were
taken in the Russell orchard just north of the Pomfret-Brooklyn
line, adjoining Lapsley’s orchards. Four nests were found at
Pomfret landing. No nests were taken in the nursery of J. H.
Bowditch or its immediate vicinity. = A total of 841 nests were
found in the town of Pomfret.

Killingly.
In the town of Killingly the nests, although few in number,
were found to be distributed throughout the entire township,
and were apparently the result of adults coming in from Rhode

Island, or from the infested districts in Putnam and Pomfret.

Along the ridge of Chestnut Hill, northeast of East Killingly,
forty-nine nests were cut. Near Elmville Mill, at Chase’s, six
nests; at Day farm, midway between Danielson and Williams-
ville, two nests; and four nests were found about a mile east
of South Killingly. In the borough of Danielson, three nests
were found along North Street, three nests near the High School,
four nests on Broad Street, two nests on Maple Street, in the
Brooklyn side of Danielson. Solitary nests were found at house
south of Putnam Heights, at first farm south of Putnam town line
on East Putnam road, near the Street Railway car barn, near a
cottage on south side of Alexander’s Pond, at the top of Mashen-
tuck Hill beyond city reservoir, and at Stillwell’s, one and one-
half miles northeast from FEast Killingly, making a total of
seventy-eight nests in the town of Killingly.

Brooklyn.

The infestation in Brooklyn was confined to the eastern and
northern portions of the town. In Lapsley’s orchards, near the
Pomfret border, twenty-nine nests were cut; one nest at Chap-
man’s on the south side of Bush Hill ; nine nests scattered about

bih oo bl s 40y b Ag s Jhiar o 0 24
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the village; three nests on main road, betweer;{ ]i;‘ooklgn vcilllélgg
ielson ’ ts along Allen Hill road and tw
and Danielson; twenty-one nes PR
. i lson on Maple Street. g
ts on Brooklyn side of Danie .
'a@:s found in the western part of the town around Axworth Hi}:
;>r in the region around the southern border of Wauregan.
total of sixty-five nests were gathered in the town of Brooklyn.

Sterling. .
v No nests were taken in the town of Sterling,. although this
ywn must be regarded as infested, because a single nest wa:
und during the scouting operations of 1912. The villages o
’e:c'o,"Sterling Station and Sterling were scouted and al§o the
in roads of the town to the north end south of the railroad.

Plainfield.

In the town of Plainfield one nest was taken on the hill to
e east of Wauregan village, one nest a mile further north on
ain road to Danielson, and one nest in the village of Moosqp,
below the Catholic Church. Central Village, Black Hill,
yville, Plainfield Village and Plainfield ]unction.were scouted
nd also along the main roads of the town, !Jut nothing more was
iscovered. Only three nests were found in the town of Plain-
1d.
i Voluntown. .
he village of Voluntown was scouted and along the main
pa;td running east. No nests were found.

© Griswold.

- At Jewett City, in the town of Griswold, t}}irteen nests were
taken from two adjoining yards, on East Main Street, on pear
es. Along North Main Street, two nest§ were found in
> different yards, on apple trees. The villages of Hope-
le, Clayville, Pachaug, Doaneville and Glasko. were scouted and
also the main roads of the town, but no additional nest§ were
ound, leaving a record of fifteen nests for the town of Griswold.

North Stonington.

- The villages of North Stonington, Pendleton Hill, L?urel Glen
~ and Clark’s Falls were scouted, and also along the line of the

Aol gyt L
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Preston.

Preston Yillage, Long Society, Preston City, Preston Plains,
Preston Mills and Poquetanock were scouted and also along the
trolley lines. No nests were found. 4

Ledyard. |

Gales Ferry, Allyn Point and along the road leading to Ledyard
village and northward to Preston were scouted, but no nests
found. Special attention was given the road along the course
9f the Yale-Harvard boat race, as many automobiles from
infested districts, to the north and east, are parked in this vicinity
during the progress of the race and are very liable to bring cater-
pillars or adults with them. Nao nests were found in Ledyard.

Stonington.

'In the town of Stonington, two nests were found at Stillman-
ville, just across the Pawcatuck River from Westerly, R. 1., and
three nests at Downerville in the same locality. While scouting
for gypsy moth egg-masses in the borough of Stonington, Mr.
Caffrey found one nest in the rear of the Stonington Automobile
Station, and one nest at Koelb’s, both on Elm Street. In the vil-
lage of Mystic, forty-six nests were found in four adjoining
vards one-quarter mile northeast of the village on the road
toward North Stonington. Two nests were found along the main
road between Mystic and Stonington borough. No nests were
found at Old Mystic, Wequetequock or along the roads to the
north. This makes a total of sixty nests in the town of Stoning-
ton, and the infestation appears to be an isolated one.

Groton.

In the town of Groton, the villages of West Mystic, Noank,
Burnett Corner, Midway, Poquonoc Bridge and Poquonoc Plains,
Eastern Point, Groton Town, Mamacoke and around the United
St_ates Naval Station, and along the roads fronting the Thames
River and the Sound were scouted but no nests found.

New London.

All territory within the limits of the city was scouted. No
nests were found.
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Waterford.
The main road running north and south between New London
and Norwich was followed and the villages of Waterford,
Quaker Hill and Bartlett scouted. No nests were found.

Montuville.
Uncasville, Kitemaug, Massepeag, Mohegan, Montville Town
and Fair Oaks were scouted, and also the main road running
north and south. No nests were discovered.

Norwich.

An isolated infestation was discovered in the city of Norwich
in May, 1912. At that time all trees were sprayed on which the
caterpillars were feeding, and this had the effect of holding the
insect in check. One nest was found in the city of Norwich,
corner of Willow Street and Broadway. One nest in the Laurel
Hill section of Norwich, at 168 Laurel Hill Avenue. The entire
town of Norwich was scouted, including Greenville, Taft Station,
Taftville, Occum, Yantic, Norwichtown and Thamesville. No
additional nests were found at any of these latter places except
an old nest on the M. Morgan estate in Thamesville. Only two
nests were found in the town of Norwich.

Bogzrah.

Bozrah Street, Fitchville, Bozrahville, and along the main roads
connecting these villages were scouted. No nests were found,
but Mr. D. M. Rogers reports that one of his men (Mr. Vinton)
‘observed a nest in this town.

Lisbon.

With the exception of a few houses along the northern border,
the entire town of Lisbon, including Newent, Jewett Station and
the Lishon side of Jewett City, was scouted. No nests were
found.

Sprague.

The entire town of Sprague was covered, including Baltic,
Versailles, Versailles Station and Hanover. In an orchard beside
the road, one-quarter mile east from Hanover, three nests were
found.

o ey
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Franklin.
Franklin Station, Franklin Village, North Franklin, Avery
Hill, Pleasure Hill, Franklin side of Yantic and all main roads
connecting these villages were scouted. No nests were found.

Canterbury.
In th.e town of Canterbury, Packersville was scouted, as were
the main road to Canterbury Village from Packersville and all

roads in the vicinity of the village and Westminster. No nests
were found. !

Scotland.

The. main road from Windham, Scotland Village with sur-
roundings, and the road to Scotland Station were scouted. No
nests were found.

Windham.

The entire town of Windham was scouted very carefully, as
the vicinity of Willimantic was looked upon as a danger spot,
due to the fact that it is a junction point of many railroads.
Windham Center, North Windham, South Windham, and all
roads in the town were also scouted. One nest was taken at
Windham Center on the property of J. H. Lockman, this being
the only nest found in the town of Windham.

Hampton.

At Hampton Village, seventy-one nests were cut from a group
of old apple trees near the post office; two nests along the road
to the railroad station, and one nest one and one-half miles north-
east of the village on the road to Elliotts. No nests were taken
at Clark’s Corner, at Hampton Station, or in the northern part

of the town. Thus seventy-four nests were destroyed in the
town of Hampton.

Chaplin.

The entire town of Chaplin was scouted, except the northwest-
ern corner. No nests were found.

Mansfield.

One nest was taken at Mansfield Hollow, near the cross roads,
on a pear tree in the yard of Mr. Bowers. One nest was found
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. npear the trolley line between Willimantic and South Coventry, in
the southwest corner of -the town of Mansfield, on the property
. of Philip Bergevin, corner Babcock Hill Road. In addition Pro-
" fessor G. H. Lamson reported one nest from the college orchard

at Storrs, and one nest at Mansfield Four Corners. No nests
were found at Eagleville, Mansfield Depot, Spring Hill, Hank
Hill, Gurleyville, Chaffeeville or Mansfield Center. A total of
four nests were gathered in the town of Mansfield.

Eastford.

 Pheenixville, Eastford Village, North Ashford, and the roads

connecting these villages were scouted. One nest was taken in
‘Eastford Village on the property of George Griggs; one nest in
Pheenixville, at John McNair’s, on top of the hill east of the vil-
lage, making two nests for the town of Eastford.

Ashford.

The villages of Westford, Westford Hill, North Ashford, War-
renville and Ashford were scouted. No nests were found.

Union.

The village of Union and roads leading east to Woodstock,
west to Stafford and north through Mashapaug were scouted. A
‘nest was found on the first farm south of the Wells property,
‘making one nest for the town of Union.

Stafford.
At Stafford Springs, one nest was taken on the property of

~ Mr. Fox, West Street; one nest near the fair grounds at the
“second house north of the railroad crossing; one nest in town

park and one nest on top of hill along the road leading to Stafford-

‘ville. Nothing was found at West Stafford, Ellithorpe, Orcutt-

ville, Haydensville, Stafford Village or Staffordsville. This gives
a total of four nests in the town of Stafford.

Somers.

Two nests were taken at Somerville in front of Trolley Station
No. 40, on apple trees beside the road; one nest in Somers Vil-
lage, near Trolley Station No. 50, on an apple tree beside the
road, and two nests at the fork of the roads one-quarter mile

10




214 CONNECTICUT EXPERIMENT STATION REPORT, 1913.
g

due south of the village. At North Somers, one nest was taken
on the farm of Percey E. Giffey, near the state line, making six
nests in the town of Somers.

Enfield.

In the town of Enfield, one nest was found on the property of
Herbert Chilson, three-quarters of-a mile south of the State line
on the main road to Springfield; one nest on property of F. St
George, Maple Street, near the main road; one nest’one-quarter
mile due east of the Warehouse Point railroad station, on Enfielq
Street; two nests in Hazardville, at corner Main and Bridge
Streets, and one nest along the trolley line one mile east of
Thompsonville, on an apple tree near the roadside. Nothing was
found at Thompsonville, Enfield Village, Shakers Station, Shak-
ers Village or Scitico. A total of six nests were found in the
town of Enfield.

Willington.

West Willington, Willington Village, East Willington, South
Willington and the roads connecting them were scouted but no
nests found.

Tolland.

The village of Tolland was scouted as well as the roads to the
north and south of the village and east to the railroad. No
nests were found.

Ellington.
Ellington Village, Sadd’s Mills, Crystal Lake, Windemere, and
the main roads of the town were scouted but no nests found.

+

East Windsor.

Warehouse Point was scouted, including the region around
Prospect Hill, also the main road along the river toward East
Hartford. At Broad Brook, one nest was taken at Marian’s farm,
on the Hartford road, one-quarter mile south of the village; one
nest at Twombley’s, just east of the railroad crossing near the sta-
tion ; and one nest at H. W. Reed’s on Main Street. Nothing was
found at Melrose or vicinity. A total of three nests were taken
in the town of East Windsor.
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Coventry.

~ South Coventry, North Coventry, the section around Bald Hill,
South Covehtry Station and the main roads of the town were
scouted. One nest was found one-half mile north of South Cov-
try, on Ripley Hill, at corner of the road to Eagleville, this
ing the only nest found in the town of Coventry.

Bolton.

‘The entire town of Bolton was scouted, including Bolton Notch,
Quarryville, and Bolton Village. Special attention was given
he nursery of J. Wesson Phelps and vicinity. No nests were
und in the town.

i Vernon.

The city of Rockville and vicinity was scouted and one nest
from a pear tree near the corner of Prospect and Moun-
Streets, where a high concrete wall abuts' the trolley tracks.
on Center, Vernon Station, and Talcottville were also scouted
no additional nests found. Only one nest was found in the
of Vernon.

Manchester.

- The entire town of Manchester ‘was scouted, including Buck-
Manchester Village, Manchester Green and South Manches-
- Special attention was given the nursery of C. R. Burr &
, the stock being examined very carefully to prevent any possi- °
spread of the insect through the medium of nursery stock.
nests were found in the town.

South Windsor.

M
g tEast Windsor Hill, South Windsor, the main road along the
, section around South Windsor Station, Wapping and
f ity were scouted. The nursery stock of C. R. Burr & GCo.,
etween Wapping and Buckland was also examined, but no nests
e found.
| East Hartford.
In East Hartford, at 63 Connecticut Boulevard, twenty nests
cut from three pear trees and one apple tree; at No. 494
n Street, nine nests were cut from five pear trees. The
inder of that town, including Burnham and Burnside, was
ited but no additional nests found, making a total of twenty-
€ nests in the town of East Hartford.
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W ethersfield.
The village of Wethersfield and vicinity was scouted and as
far south as Maple Street, also around the State prison and all
roads north of the town line. No nests were found.

Hartford.

The entire city of Hartford was systematically scouted. A
bad infestation was discovered in the square bounded by Main,
Park, John, and Buckingham Streets, on a group of large pear
trees. From the number of old nests and pupa cases found it
seems probable that this colony had been present in the city for
at least two years. The worst infested yard was in the rear of
239 Main Street, where 456 nests wére cut from nine pear trees,
one tree alone containing 221 nests. In the adjoining yard 173
nests were cut from three pear trees, six nests from an elm and
four nests from a plum tree. The writer visited the place on
March 11, in company with Mr. G. A. Parker, Superintendent
of Parks; Mr. W. A. Muirhead, Superintendent of Trees, and
several other city officials and employees, so that the men who
are engaged in park and tree work in the City of Hartford, might
become familiar with the appearance of the nests. Some of the
infested tregs are shown on plate I, b. Scattering nests were
found throughout this square and on the opposite sides of Main

“and John Streets. The remaining nests found in the city were
widely scattered and seemed to be the result of adults coming
from the badly infested section. Solitary nests were found at
No. 49 Elmer Street, near corner Capen Street and Windsor Ave-
nue, at 281 Trumbull Street, at corner Charter Oak Avenue, and
Governor Street, at corner Hudson and Buckingham Streets, at
corner Washington and Madison Streets, at corner Wyllys Street
and Wethersfield Avenue, at 14 Wyllys Street, at 23 Charter Oak
Place, at 25 Wyllys Street, at 84 Maple Street, and six nests
along east side of Buckingham Street. No nests were found in
any of the various nurseries throughout the city or in any of
the public parks. A total of 747 nests, therefore, were found in
the City of Hartford.

West Hartford.

All territory within the town limits of West Hartford was
scouted. At C. W. Hall’s, 239 North Main Street, four nests

- x
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~ were taken and one nest at Fred Bishop’s, opposite the corner
% of Farmington and Outlook Avenues. Mr. N. A. Millane, Super-
" intendent of The Frost & Bartlett Co., tree specialists, had pre-
viously sent a nest to the office, which he found while renovating
" the apple orchard of R. J. Jacobs on the Mountain Road. No
| other nests were found in this orchard or in the immediate
| vicinity. A total of six nests were found in the town of West
b Hartford.

Farmington.

The villages of Unionville and Farmington were scouted with
the main road connecting these villages with West Hartford. No
nests were found.

Windsor.

The villages of Windsor, Hayden’s, Poquonock and Rainbow
were scouted ; also the main road from Windsor Locks to Hart-
ford and the road from Rainbow to Windsor. One nest was
taken on Spring Street in the village of Windsor, this being the
only one found in the town.

4
I

Bloomfield.

The village of Bloomfield was scouted and all territory in the
southeastern corner of the town. No nests were found.

Windsor Locks.

The entire town of Windsor Locks was scouted, but no nests
were found.

Suffield.

In the town of Suffield, a badly infested section was discovered
just west of the Fair Grounds, near the corner of West Suffield
Road and Hasting’s Hill Road. In this section 300 nests were
cut from a group of high apple trees at Arnold’s and 245 nests
from apple, pear and wild cherry trees on the farms of Burke,
Leach and Grey. Three nests were found around Hasting’s Hill
crossroads and scattering nests along Hasting’s Hill Road north
and south of that point. Solitary nests were taken at William
Orr’s on Grant Street, at Charles Adams on Ratley Street, at
Lily’s, one-quarter mile due south from West Suffield crossroads,
at Fuller’s corner, at corner North Street and Halladay Avenue,
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at corner North and Hickory Streets; near northeastern end of

Thompsonville bridge; at Bowker’s, near Stony Brook bridge-'

at Pinney estate on Prospect Hill; at estate opposite Kent’s Cor.
ner; three nests along South Street and two nests beside the rail-
road tracks south of the station, making a total of 565 nests
for the town of Suffield.

Le};anon.

All territory in the northern and eastern part of Lebanon wasg
scouted, including Lebanon Village, Lebanon Street, Lebanon
Station, Chestnut Hill, Liberty Hill, Leonard Bridge and the
Lebanon side of Bozrahville. A great number of apple trees
were present in the vicinity of Lebanon Street. No nests were
found in the town.

Columbia.

The territory scouted consisted of the road running from Chest-
nut Hill through Columbia village as far as Columbia reservoir,
thence along the next road south to Leonard Bridge. Also along

the road running south of the railroad through Hop River village -

to Willimantic. No nests were found.

Andover.

Andover Station and vicinity was scouted, and also the road
coming from Bolton Notch toward Hop River and along the main
road south to Hebron. No nests were found.

Hebron.

Gilead, Hebron Village and Turnerville were scouted, with
the main roads connecting these villages. No nests were found.

Colchester.

All territory within the radius of a mile from the railroad
station was scouted in the village of Colchester. No nests were
found.

Middletown.

In Middletown the city was scouted on the west to the freight
yards, Johnson Street, Prospect Street and the Air Line railroad
tracks; on the south to Baldwin Street, Park Street, Fountain
Avenue and High Street; on the east as far as Warwick Street
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» Durham Avenue and Farm Hill Road. In addition, the region
nown as South Farms was scouted as far as the grounds sur-
ounding the Insane Asylum. No nests were found.

-

New Britain.

The City of New Britain was scouted on the north to Broad
eet, Lasalle Street and Fairview Cemetery; on the west to
rritt Street, Black Rock Road and Lincoln Street; on the south
Shuttle Meadow Road and Brook Street, and on the east to
side streets branching from East Street. No nests were
d.

Saybrook Junction.

he territory scouted included all that portion of the village
1 of the railroad tracks, west to Trolley Station No. 57, near
ster River, south to the road leading to North Cove and east
the river. No nests were found.

SuMMARY.

'he result of control measures against the brown-tail moth
Connecticut during the past winter indicates that the area
n to be infested has been greatly increased since last year
ow includes over twenty-seven towns in that portion of the
lying east of Suffield and West Hartford, and north of
Hartford, Willimantic and Jewett City, with separate infes-
at Norwich and Stonington. The number of nests have
tly increased in some of the towns where the insect had
viously been known to occur, and in addition large infesta-
s were found at Hartford and Suffield. The other towns in
list are infested only to a slight degree.

t should be borne in mind that in this work described in the
oing pages, as has already been stated, the open country
Wwas carefully examined, particular attention being given to
Tuit trees in orchards and around dwelling houses and along
highways,

€ brown-tail moth also attacks oak trees in the woodlands,
On account of the leaves hanging upon these trees it is almost
sible to detect the nests. Moreover, many of them are so
rom the ground that it would be very expensive to reach
For these reasons, it is impracticable to scout the entire
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State and destroy the nests. In the future local work must be
done by property owners, and the city and town authorities.
Some law requiring this, and similar to the Massachusetts and
New Hampshire laws, will probably be found necessary.

The following figures show the record of the nests actually
found in each town and destroyed. In Windham County this
work has been done for three years and the figures for each year
are given. Most of the other towns named in the list have not
previously been examined for nests, and many towns not included
in the list have also been scouted and no pests found.

Numper oF WINTER NESTS DESTROYED.
Hartford County.

1911 1912 1913
Eafieldh. e el s U o i 6
Hatthord )t e A e P 4 747
‘Bast/TRattiord™ (i sl SR Ll 3 A 29
Weest Hartford.' /. .iiaey . Skl i 4lf 6
Sufheldiill okl dio v st il 1 565
Nihdsord et isst Seihe i ey Ul £ I
ast WSO L s e s i 3
Tolland County.
Caventey [ 500 I SR e 1
Manshield!i I S e O 4
Somers ..... | S ALLERE Dl s 1. i 6
Btattord o FEUREN e L SO £8: I 4
Elmeg e oo B B oty 1
NErn O Vi L ahel el s e s 1
Windham County.
BroelhymrtiiiDos S U4l g 35 65
Bastiiond ool Hisaiag e WL | 4 4 2
Hampton oLl el v b Y s e 74
ICilinely . St el 6 27 78
Flainfield | ool Loy drl ¥ 13 3
Poifret <. IR G A 89 82 841
Putdamyt. T ERORR TR 5080 1,260 2,180
Sterlingiroel . Wil S see L 1 L
THOMDION |43 dars R 112 966 750
Windham |0 is ek ohiels et 12 i 1
Y Ta L o sl SRR SR ) ) g 937 600 2,144
New London County.
130257 VIR SRR allh 4 S 52 in i s,
GRiswale 1 e e fle A 15

* Reported by Mr. Vinton to D. M. Rogers.
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1911 1912 1913
Norwichils Ly daa s Bt Fual sy 2
Sprage; ... .. Lo baliie e b1 ' 3
Stolington .. ..l il oy i 60
TFotal’ SN INEIN S Sl 7,133 3,084 7,502

FEDERAL QUARANTINE IN CONNECTICUT.

On account of the presence of the brown-tail moth in Connecti-
. cut, and the danger of spreading this insect by shipping nursery
stock, a quarantine was established by the Federal Horticultural
. Board, becoming effective on and after November 25, 1912, and
~ including in Connecticut the towns of Stafford, Union, Wood-
stock, Thompson, Pomfret, Putnam and Killingly. Nursery stock
. within this area could not be shipped outside of it, unless inspected
- at the time of packing, and duly certified by a Federal inspector.
On June 12, 1913, a hearing was held in Washington, 3 U
before the Federal Horticultural Board, relative to extending
‘the quarantine lines to coincide with the present infested area.
The entomologist attended this hearing and showed by means of
. a map the location of the infested towns and names which were
given in a separate list. The quarantine was therefore extended
o take effect August 1st, 1913, and to include Suffield, Windsor
Locks, Windsor, Bloomfield, West Hartford, Hartford, East
Hartford, Manchester, Bolton, Coventry, Windham, Franklin,
Bozrah, Norwich, Preston, North Stonington, Stonington, and
all territory north and east of these towns within the State of
onnecticut. i

_ All persons within the quarantined area desiring to ship nurs-
" ery stock outside of this territory should apply to Mr. D. M.
- Rogers, 43 Tremont Street, Boston, Mass. To accommodate
rserymen one or more Federal inspectors will be stationed in
onnecticut during the shipping season. W

The infested towns, as well as the quarantined area are shown
y the map on plate I, a.

 INTRODUCTION OF INSECT PArAsITES INTO CONNECTICUT.

. The Federal authorities, in codperation with the State of
Massachusetts, have been instrumental in collecting and import-
ing into this country all the parasites known to attack both the
gypsy and brown-tail moths in the various European and Asiatic
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countries where these moths occur. Some of these parasites have
been reared in large numbers at the parasite laboratory at Mel-
rose Highlands, Mass., have been liberated in Massachusetts and
the other infested states, and have already survived several New
England winters. r”

In Connecticut we aim to exterminate the gypsy moth in the
small isolated colonies at Wallingford and Stonington, but the
brown-tail moth is spreading -into the State with considerable
rapidity from a large infested area covering the whole of Rhode
Island, the greater portion of Massachusetts, the eastern part of
Vermont, nearly all of New Hampshire and Southern Maine.
Both sexes fly, and a gale during the first half of July, when the
adults are flying, will often carry large numbers of the moths
in the direction of the prevailing winds. Extermination through
artificial measures is, therefore, out of the question, and we must
aim to check its spread and to control it by reducing its numbers

to the minimum; then it will be much less serious as a pest. -

One of the most promising methods of control is through its
natural enemies. In the report of this Station for 1910, page
689, mention is made of the fact that a native fungus, Empusa
aulice Reichardt, attacks and kills a large proportion of brown-
tail caterpillars in moist seasons.

One of the most effective of the introduced parasites is a
small hymenopterous or four-winged fly of the family Ichneu-
monidz, Apanteles lacteicolor Vier., which attacks the hibernat-
ing caterpillars. This species was colonized in Massachusetts in
1908, specimens have been recovered each year since 1909, and
it withstands our climate and spreads widely. In 1912, Mr. A.
F. Burgess of the Bureau of Entomology, who has charge of
this work at Melrose Highlands, Mass., had a colony of about
1,000 individuals planted at Putnam, Conn. In 1913, this para-
site was recovered from nests collected by Mr. Caffrey in Thomp-
son, Woodstock, Pomfret, Somers and Stafford. In 1913, addi-
tional colonies were planted in Hartford, Suffield, Mansfield,
Hampton, Danielson, Plainfield, Griswold, Norwich and Stoning-
ton.

A two-winged or Dipterous fly of the family Tachinide, C omp-
silura concinnata Meig., parasitizes both the gypsy and brown-
tail caterpillars and seems to be well established and spreading
freely in Massachusetts. A colony of over 600 of these flies was
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-‘: planted in Putnam, Conn.; in 1912. We have no records to show
~ that it has been recovered. An additional colony of this species
. was planted in Hartford in 1913.

, The planting of these effective parasites along the boundary
. of the infestation, will doubtless reduce the numbers of brown-
tail moths and thus check its spread southward and westward.
These parasites cannot prove harmful in any way. The former
Apanteles) attacks our native caterpillars of the genera Datana
nd Hyphantria (fall web-worm) and the latter (Compsilura)
as been reared from the tussock moth, the fall web-worm and
the imported cabbage worm, all of which we would like to see
reduced in numbers.

A LEPIDOPTEROUS LEAF-FOLDER ON PRIVET.

.

Archips rosana Linn,

By B. H. WALDEN.

~ Many privet hedges in New Haven were attacked during May,
913, by larvae which tied together the terminal leaves, forming
enclosure within which they fed. As privet foliage is seldom
roubled by insects, it seemed probable that the species might
rove interesting, so material was collected and adults reared.
~ The adult proved to be a Tortricid moth and specimens were
ent to Mr. W. D. Kearfott, who determined the species as
lrchips rosana Linn.

- Archips rosana is a species introduced from Europe and the
first economic mention of it in this country is by Messrs Com-
ock and Slingerland, who described and figured it as a pest of
rrants. (Cornell Univ. Agr. Expt. Sta., Bull. XXIII, pp. 119
21, 1890.) In bulletin 27, n. s., Division of Entomology, p. 88,
901, Dr. Chittenden mentions this insect as the “Rose Leaf-
older” and states that while the species attacks roses, it is not
Particularly troublesome, but may become a pest at any time.

- Professor C. H. Fernald lists the following as food plants of
this species in Europe,—Apple, Elm, Willow, Birch, Wild Rose,
“R_aSpberry, Hazel, Linden, Aspen, Hawthorn, Currant and Goose-
erry. (Trans. Amer. Soc., Vol. X, p. 11, 1882.)

- Mr. Kearfott states in his letter that he has examined mate-
ial bred from blackberry and currants; he also states that while
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the species exists in colonies in a few localities, it does not seem
to be common in North America.

During the past season a few larve were found on roses
planted next to a badly infested privet hedge, but the insect
showed a decided preference for the privet.

On the Station grounds, gooseberry, black and red currants
were found slightly infested with larva which appeared to be
those of Archips rosana, but as the material collected was para-
sitized, no adults were reared. No larve were observed on the
blackberries which were growing nearby.

ABUNDANCE.

On May 20th, the writer, at the request of the owner, examined
a privet hedge on Canner Street. The hedge was about one
hundred and fifty feet long, and while generally infested the
infestation was worse on a portion which was in partial shade.
Here nearly every tip was infested. On June 5th, another hedge
in the same neighborhood was examined and nearly every tip
found infested. Reports of other badly infested hedges in the
vicinity were received. A hedge about a mile and a half away
showed the work of the insect and every hedge examined between
these two points was found to be more or less infested. .

Lire HisTory AND HABITS.

The eggs are laid on the twigs in small, flattened, oval masses,
covered with a dull, waxy substance. When first laid, the mass
is light green in color but changes to gray later in the season.
The masses laid in the breeding cage varied from about 3 mm.
(% inch) to 8 mm. (¥4 inch) in length and contained from
twenty-four to eighty-one eggs.

The eggs were first observed in the breeding cage June 19,
where they were laid on the glass. Egg masses were also found
on fence posts near the infested hedges.

The eggs hatch from about the first to the middle of May,
depending upon the season. Those observed by Messrs. Com-
stock and Slingerland hatched during the last days of April. The
larvae, when observed on May 2oth, varied from 4 mm. to 13.5
mm. in length, and the smaller ones were white in color with the
head, thoracic shield and legs black. '

Loy
r
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The larva feeds on the tips of the growth where it draws two
or more leaves together with fine silken threads, thus forming an
enclosure within which a single larva feeds. When disturbed
the larva will drop down on a thread similar to a canker worm.

The full-grown larva is dull apple-green in color, head dark
brown, nearly black. Thoracic shield with the posterior third
dark brown, becoming lighter towards the anterior margin.
Legs with the basal joints green, the two remaining joints brown-
ish. Average length 19 mm., average width 2.5 mm., width of
head 1.75 mm. Body slightly flattened, sides nearly parallel;
the last two anal segments slightly narrowed.

The larva pupates in the enclosed leaves. The pupa is about
12 to 13 mm. (%% inch) long, light brown in color, and each of
the abdominal segments bear dorsally two transverse rows of
blunt spines which project backwards. The last segment is

~ long and tapering with eight long slender hooks at the end; four
 at the extreme tip and two slightly back of these on either side.

The pupa wriggles vigorously when disturbed. When the
adult is ready to emerge the pupa pushes about two-thirds out of
the enclosed leaves, holding to them by means of the hooks at the
end. The first pupe were found in the breeding cage on June
3d. More material was collected June s5th, which contained
thirty-one larve and six pupz. The first adults were obtained
June 10th and continued to emerge until after the 20th of June.

The adult moth has a wing spread of from 18 to 22 mm. (34

 to 7 of an inch). The color and markings are quite variable.

The fore wings are light to olive-brown crossed with darker
markings; the rear wings in the darker specimens are of a
uniform dusky color, while in the lighter specimens the outer
third is of a light yellowish brown color.

There is but one brood each year. The winter is passed in the
egg stage, the eggs being laid on the twigs during the latter half
of June and hatch about the first of the following May. The
larvee become full grown in about a month, pupating soon after
the first of June, the adults emerge from eight to twelve days

 later.

The larva, pupa, adult and folded privet leaves are shown on
plates III and IV. j
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PARASITES.

Many of the larvee, when nearly grown, had eggs of Tachinid
flies deposited upon the head and first segment of the body, this
being the portion of the larva that was exposed while feeding.
Of fifty-three larvae collected on June 5th and 6th, eighteen, or
about thirty-four per cent., were thus parasitized. Tachinid flies
began to emerge from this material én June 18th. The speci-
mens were determined by Mr. Harrison E. Smith of the Bureau
of Entomology, as Exorista’ pyste Walk. From the material
collected on gooseberry there emerged small Hymenopterous
parasites, which have not yet been determined.

TREATMENT.

This insect will hardly prove a serious pest of privet hedges,
as the common practice of trimming the hedges will remove most
of the infested tips, which should be gathered and destroyed to
kill the larvee. Some of the larve will spin down to the ground
when disturbed and later return to the plants. The hedges should
be examined after a few days and any infested tips should be
removed. In some cases it may be advisable to trim the hedge
somewhat earlier than if it were not infested. Should this insect
become troublesome on currants and gooseberries it may be con-
trolled by a thorough spraying with lead arsenate at the rate of
two pounds in fifty gallons of water, soon after the leaves unfold.
This treatment will also keep the currant worm in check. Where
it is not advisable to spray, hand picking will be the only remedy.

UNUSUAL ABUNDANCE OF THE APPLE-TREE
TENT-CATERPILLAR.

Malacosoma (Clisiocampa) americana Fabr.

This insect, which is usually common on apple and wild cherry
trees along the roadsides and hedge rows, was probably more
abundant in 1913 than in any other season in recent years. The
year of 1902 was a ‘“caterpillar year” and bulletin 139 was
issued to supply information regarding the pest and how to com-
bat it. This bulletin was, reprinted in the report of this Station
for 1902, page 139, but has long been out of print.
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Following 1902, tent-caterpillars decreased in abundance and
~ for several years were not much in evidence, and did no damage.
- In 1911 and 1912 they were on the increase and a number of
. specimens and inquiries regarding them were received from vari-
. ous parts of the state.
. Early in 1913 many egg-clusters were sent in, and when the
trees put out their leaves in May it was evident that 1913 was
a ‘‘caterpillar year,” there being more nests or tents than in
. any year since 19o2. In New Haven the nests were not very
. abundant, but back a few miles from the coast every neglected
apple tree, every black cherry tree and every choke cherry bush,
had from one to fifteen or twenty nests, and many apple trees
. were entirely stripped. At Stonington, which is a coast town,
the caterpillars were extremely abundant and many trees were
stripped. In Litchfield county the nests were very abundant.
They were so reported from Salisbury and Norfolk and the writer
‘observed them in portions of Roxbury, Woodbury and Washing-
. ton, as well as in Waterbury, Middlebury and Southbury of
New Haven County. Nearly all the roadsider apple and wild
erry trees as well as the neglected orchards were stripped. In
ewtown, nests were so abundant that prizes were offered for
their destruction.
During the year samples of the tent-caterpillar were received
at this office from Union, East Woodstock, East Hampton, Tor-
ngton, Salisbury, Woodbury, East Granby, Stepney Depot, New
ndon, Madison, Guilford and New Haven. Many inquiries
ere also received unaccompanied by specimens.
Specimens of the forest tent-caterpillar, Malacosoma disstria
bn., were received from Wallingford and Salisbury.
The great abundance of tent-caterpillars and the fact that bul-
etin ‘139 is out of print, led to the preparation of a new publica-
on on the subject, which appeared in August as bulletin 177,
and gave a full account of the insect. This bulletin contained
wenty pages and seventeen illustrations and was distributed to
the names on the regular mailing list of the Station. Copies
‘Were also sent to many correspondents.
Tent-caterpillars were abundant at Wallingford and at Ston-
Ington and crawled under the gypsy moth bands to make their
€ocoons. On June 23, the men in charge of the work at these
Places were instructed to collect all cocoons found under the
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bands, and these were brought to the laboratory for the pur-
pose of rearing parasites. Moths emerged from two-thirds of
the cocoons gathered at Wallingford, but of those collected at
Stonington, more than two-fifths or pearly one-half were para-
sitized. Of 354 cocoons collected at Stonington, 140 gave ich-
neumon flies, seven Tachinid flies,”and the moths emerged from
207 cocoons. A large proportion of the ichneumon flies belonged
to the genus Pimpla, P. conquisitor Say., being one of the com-
monest species.

Bulletin 177 cannot be reproduced in this report. Those desir-
ing the detailed account of the insect should send for it. For
the convenience of the reader some of the illustrations are shown
on plates V and VI and the summary is given below.

SUMMARY OF BULLETIN 177.

1. The apple-tree tent-caterpillar, a native insect and one of the
chief leaf-eating enemies of the orchard, has been very abundant
throughout Connecticut the present season and has injured fruit
trees by defoliating them in May. Wild cherry is probably the
natural food of th& species, but when abundant it attacks apple and
other fruit trees.

2. Eggs are laid on the twigs of the food plant in summer and
hatch the following April.. After a few days the young caterpillars
form on the branches a nest in which they live, going out from it
to feed. They are always within the nest at night and in cloudy
weather. They become full-grown in about six weeks and spin white
silken cocoons from which the adults emerge two weeks later.

3. The small grey eggs are deposited in masses of 200 or more
encircling the twigs, and are covered with a brownish substance.
The full-grown caterpillar is over two inches long, black above and
below, and blue on the sides, with a white stripe along the back.
It is thinly covered with light brown hairs. The white cocoon is
about one inch in length and half an inch in thickness. The adult
is a reddish brown moth with two whitish stripes extending obliquely
across each fore wing.

4. The species is usually held in check by its natural enemies, which .

consist of several kinds of birds, parasitic insects and a bacterial
disease.

5. The remedies are: to gather and destroy the egg-masses during
the winter months; an effective method of accomplishing this is to
offer a bounty or prizes to school children for them; spray when the
leaves appear, using three pounds of lead arsenate or one-half
pound of Paris green to 50 gallons of water or Bordeaux mixture;
if impracticable to spray, brush off the nests as soon as they can be
found, choosing the early morning or cloudy weather, when the cater-
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pillars are inside the nests; burning the nests on the trees is not

to be recommended.

SCARCITY OF WHITE GRUBS IN 1913.

White grubs were extremely aburidant in Connecticut in 1912,
and caused great injury to grass lands, and to such cultivated

of this damage was given in the report of this Station for 1912,
page 288. '

Many growers feared similar damage in 1913, though it was
explained to correspondents that the large or nearly mature grubs
caused most of the damage and that they would become fully
grown and transform to beetles, and therefore, would not be able
to injure the roots of plants in 1913. The possibility was men-
tioned, however, of a younger brood causing damage, and it was
with some interest that we watched results.

At the Station farm at Mt. Carmel a grass field was plowed
in April. The field had been in grass for many years and was
“run out” and needed tillage and fertilizing. It was on this
field that the cabbage plants mentioned on page 232 were set on
April 25th. White grubs were not noticed in the soil, but small
June beetles, probably Lachnosterna tristis Fabr., were extremely
numerous in the ground, though many had been crushed in the
operations of plowing and harrowing.

Few complaints of white grub injury were received in the
correspondence of this office in 1913. In order to collect infor-
mation on this point the following letter was mailed to fifteen
correspondents in various parts of the state who reported damage
in 1912:

“Last year in correspondence with this office you reported considerable
injury to fields and crops in your vicinity from the attacks of white grubs.
‘Were these insects sufficiently abundant to injure your crops in 19137

I shall appreciate a prompt reply in the inclosed stamped and addressed
envelope, giving your own experience and observations.”

Of the thirteen replies received, only one reported damage,
and this was to a field of strawberries set in the spring of 1913.
Potatoes were also slightly eaten. Most of the correspondents
stated that not only were their own crops unmolested, but that

~ crops as strawberries, corn and potatoes. An illustrated account
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they had not heard of any damage this year in their vicinity,
where their neighbors’ crops were greatly damaged in 1912,

As the grubs were so abundant in 1912, we fairly expected
the adult beetles to be correspondingly abundant in 1913. Such,
however, was apparently not the case.

On the evening of May 3d, which was a warm day, in the
writer’s own garden the beetles emerged in such abundance that
they made a conspicuous humming noise in the trees. As this
was the first appearance of the adults only one or two specimens
were collected, as it was expected that they would continue to
be abundant. These have been identified by Mr. John J. Davis

of the Bureau of Entomology as Lachnosterna fraterna Harr. and

L. fusca Freehl. A period of cool weather followed, however,
and the beetles disappeared and were not again abundant. In
fact, very few adult June beetles were collected or seen after-
wards, during the season.

TAXUS PLANTS IN NURSERY INJURED BY
A WEEVIL.

Otiorhynchus sulcatus Fabr.

On April 2, 1913, Mr. D. J. Caffrey was shown in the nursery
of James H. Bowditch at Pomfret some plants of Japanese yew,
Taxus cuspidata var. brevifolia, which had been injured by an
insect which devoured the small roots, and girdled both the larger
ones and the main stem below the surface of the ground.

The foreman, Mr. Baker, stated that in 1912, in a plot of 150
plants worth $1.50 each, more than 100 plants were killed, and
others injured by this insect, which had been more or less trouble-
some for at least five years, and probably for six or seven. Mr.
Baker further stated that altogether this grub had caused them
several hundred dollars damage and had attacked all the different
kinds of yew grown in the nursery, though apparently prefer-
ring the Washington, Weeping and Japanese varieties. He had
also found Retinospora ericoides somewhat injured.

Mr. Caffrey collected specimens, but as his work kept him
elsewhere, they were not brought to the laboratory for several
days, and were then all dead. We recognized the grubs as the

larvee of a curculionid beetle, but could not accurately identify
the species without the adults.
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‘ In response to our request for more material, Mr. Baker sent
. two Taxus plants and a box of soil containing about twenty-
. five larvae, some of which appeared to be nearly full grown,
| and a few had already made cells in which to transform. This
material was received April 11, and the plants were set in the
soil accompanying them in a large breeding cage in the insect?ry.
On April 22 and 23, several adults emerged and we recognized
the species as Otiorhynchus sulcatus Fabr., which is shown on
~ plate VII, b.
A similar injury to the roots of young hemlocks was recorded
" in the report of this Station for 1909, page 370, caused by
_ another species of the same genus Otiorhynchus ovatus Linn.,
commonly known as the strawberry crown girdler. Both ovatus
and sulcatus are European species and the latter is recorded* as
injuring Taxus and Rhododendron plants in Europe. Miss
Ormerod reported the species as seriously injuring twelve acres
of beets in England,{ and it has attacked various other vegetable
crops in Europe, but so far has not been generally considered
as a particularly destructive insect in America. It has attacked
garden vegetables occasionally causing injury, in both its larval
and adult stages. In New York State the late Dr. J. A. Lintner
considered sulcatus a rare species,f but in 1897 it was found
. injuring strawberry plants at Rochester, N. Y.§
Otiorhynchus sulcatus has been recorded as injuring grape
vines and has been called the “black vine weevil” and the
“black fruit weevil.” The late Dr. James Fletcher of Canada
eived examples from Victoria, B. C., which were feeding upon
the roots of cyclamens in greenhouses.| Johannsen has also
recorded injury to cyclamens in Maine.[ The adults have been
known to feed upon the fronds of ferns** Forbes statestt that
“this European species seems not to thrive in the United States”
and that it is comparatively rare in this country.

* Reh, Handbuch der Pflanzenkrankheiten, Die tierischen Feinde I p.
542, 1913.
T Manual of Injurious Insects and Methods of Prevention, p. 361, 18go0.
¥ Report New York State Entomologist, X, p. 410, 1894.
- §Report New York State Entomologist, XIII, p. 374, 180;.
[l Insect Life, Vol. VI, p. 284, 1804.
| Maine Agr. Expt. Station, Bull. 187, p. 8, 10IL.
** Insect Life, Vol. IV, p. 222, 1802,
T+ Report of Illinois State Entomologist, XXI, p. 144, 1000.
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In Smith’s Insects of New Jersey, 1909, O. sulcatus is listed
as occurring in New Jersey ‘“under hemlock bark.”.

The adult is one of the snout beetles or weevils and is three-
eighths to one-half inch in length, color dark brown or black
marked with scattering spots of light brown pubescence. Theret
is much variation but the pubescence usually extends all over
the beetle, including legs, antenne and head. The thorax and
elytra are rough. The proboscis has a groove or sulcus down
the front. 4

This insect is shown in its larval, pupal and adult stages,
natural size, on plate VIII, b. The Station collection containg
specimens from New Canaan, Litchfield, Middletown, Pomfret
and New Haven.

It is doubtful if any treatment can be successfully applied to
prevent further injury to Taxus by this insect, but possibly car-
bon disulphide injected into the ground around the plants in
late summer might kill the larvee before they had seriously
injured the plants.

FIELD TESTS IN CONTROLLING CERTAIN INSECTS
ATTACKING VEGETABLE CROPS.

By W. E. BrirroN AND B. H. WALDEN.

TraE CABBAGE MAGGoT, Pegomya brassice Bouché.

At the Station farm at Mt. Carmel, 950 cabbage plants were
set on April 25, on new ground plowed in the spring and
thoroughly pulverized with the disk harrow. The plants were
set in five rows, each row nearly 350 feet in length, and contain-
ing 190 plants. The rows extended nearly north and south and
adjoined the old apple orchard where spraying tests have been
conducted for the past three seasons. The varieties were Early
Summer, two rows; Wakefield, one row; Succession, two rows;
and All Seasons, one row.

A section crossing the five rows, being approximately the sec-
ond fourth of the area starting from the south end, was selected
for applying tar paper disks. This section contained fifty-one
plants per row, or a total of 255 plants. The disks were cut in
the form of hexagons, four inches in diameter, from single ply
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 tar paper and were placed on the stems of the plants at the
 time of setting.
Some of the plants were “damping off” at the time of setting
and some failed to recover. For this reason there were some
vacancies or “missing plants.” Later, the cabbage maggot
. attacked and killed others. A few plants headed and were har-
vested without keeping a record. When the plants were finally
 examined on June 7, their condition was as follows:

Thitreated ol Lodhe svsiss 31 per cent. missing.
Eaked sl U PE R “

Of the remaining plants maggots had attacked a much greater
proportion of the untreated ones, as the following figures show:

Wntredtedi it = i .o, 12.0 per cent. maggoty.
Tsked iy JIEEN TS 0,051 4] 14 9

Tue CABBAGE APHIS, Aphis brassice Linn.

 This insect was troublesome in many cabbage fields in Connec-
ticut in 1913 and appeared in such numbers on some of the
plants at the Station farm that Mr. Ripley spraled the infested
plants on August 14, using “Black Leaf 40” at the rate of one
teaspoonful to a gallon of water, with soap added to act as a
spreader. When examined, the next day, it appeared that all
‘aphids which had been hit by the spray were dead.

Tuae OnioN Turies, Thrips tabaci Linde.

During the past few seasons, onions in Connecticut have been
seriously attacked by the onion thrips. In several instances the
‘growers have given up raising onions on account of this pest.
~ Early in the season experiments were planned to combat the
onion thrips. A grower in Wethersfield offered the use of his
 field and to codperate with us by furnishing help to do the work
- and an outfit to do the spraying. The experiments were not car-
. ried out as planned for several reasons, the most important of
which were, lack of assistants who could look after the work
: it the proper time, difficulty in obtaining an adequate outfit for
Spraying the onions and a scarcity of help which could be obtained
by the owner at a reasonable price to help in the work.
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The onions were examined on June 19th, when it was found
that the thrips were just beginning to make their appearance.
The first application was made to a portion of the field on June
24th and 25th. The owner had obtained. on trial a sprayer of
the “wheel barrow” type designed td spray four rows, the
pump being operated from the wheel, by means of a sprocket
and chain gear as the operator pushed the outfit between the
rows. It was found at the start’that there was not sufficient
power to carry four nozzles, so two of these were disconnected.
Even with only two nozzles the onions were not thoroughly
covered. The gearing was then detached from the pump lever
and the row attachment discarded. Two lines of hose with short
extension rods were attached to the pump and the work continued
with one man to pump and wheel the outfit, and two to direct
the spray as shown on plate VIII, b. The onions were sprayed
as thoroughly as possible, but upon making an examination a
few hours later it was found that the spray had not penetrated
to the base of the leaves below the sheath which enclosed them.
Most of the thrips at this time were below the sheath and as
the spray had not reached them were as lively as ever. A few
days later the oyner reported that he could see no difference in
regard to the number of thrips on the sprayed and the unsprayed
onions. The following preparations were used in the tests:

“Black Leaf 40,” 1 part to 768 parts of water and soft-soap.
“Black Leaf 40,” 1 part to 950 parts of water and soft-soap.
“Scalecide,” 1 part to 50 parts of water.

Lime and Sulphur, 134 parts to 50 parts water with paste spreader.

Homemade soft-soap was used as a spreader with “Black
Leaf 40,” the actual amount being determined by trial, which
proved to be about one pint to ten gallons.

The “Scalecide” did not coat the onions as well as the “Black
Leaf 40,” and injury to the plants was apparent within a short
time after being applied.

The lime and sulphur with flour paste as a spreader did not
coat the onions satisfactorily.

On July 12th a portion of the field was sprayed with “Black
Leaf 40,” 1-950, with soft-soap as a spreader. This being
applied with a barrel pump operated by a gasolene engine which
held the pressure at about eighty pounds. At this time the
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onions were much larger and the sheaths more open, and the
spray appeared to reach nearly all of the thrips. The owner,
however, reported later that he could see no benefit from this
treatment.

TuE Pea Apuis, Nectarophora pisi Kalt.

On June 13th, a market gardener in Hamden reported to this

* office that his peas and those of several neighboring growers were
_seriously infested with the pea aphis, and requested advice in

regard to treatment. The pea aphis had not been especially
troublesome in Connecticut since 1900, and consequently we had
not tried any of the more recent preparations against this pest.

- We therefore offered to make, at once, a few tests to demon-

strate whether or not this insect could readily be killed by spray-
ing. The owner could then determine if it was practicable for
him to treat his whole field.

‘The tests were made during the afternoon of June 13th, the
same day that the report was received. About fifty feet on each
of eighteen rows in the most seriously infested portion of the
field were sprayed as follows:

3 rows, “Black Leaf 40,” 2 teaspoonfuls in 1 gallon of water with paste
spreader (4 lbs. flour to 100 gallons of water).

3 rows, “Black Leaf 40,” 2 teaspoonfuls in 1 gallon of water with soap
(4 lbs. in 100 gallons of water).

8 rows, “Black Leaf 40,” 1 teaspoonful in 1 gallon of water with soap
(4 to 100).

4 rows, “Scalecide,” 1 part to 50 parts of water.

Spray mixtures do not stick readily to the smooth leaf-surface
of peas, but gather in drops and roll off. A small amount of

, common soap dissolved and added to the mixture will usually

cause it to spread readily and stick to the foliage. In addition
to soap, flour paste was tried as a spreader in the above tests.

The flour paste has been used as a spreader in experiments
conducted by the Bureau of Entomology, especially with certain
contact insecticides where the addition of soap produced a chemi-
cal change. It is prepared by taking four pounds of cheap flour
and adding cold water to make a thin, smooth batter. This is
diluted with water to make four gallons and heated until it
boils, and added to 100 gallons of spray mixture.

In our tests the flour paste did not prove as good a spreader
as the soap.
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The field was examined two days after the treatments were
made, and the results were as follows:

“Black Leaf 40,” two teaspoonfuls in one gallon of water with
paste spreader.—All aphids hit by the spray were killed. Many
live aphids were found on portions of the plants not coated with
the spray. The material did not spread as well as where soap
was used in place of the paste. More material was also used in
attempting to thoroughly cover the foliage. No injury was
observed from the spray. =

“Black Leaf 40,” two teaspoonfuls in one gallon of water with
soap at the rate of 4 pounds to 100 gallons.—Very few live
aphids could be found. The material spread well on the foliage.
The spray, did not injure the foliage.

“Black Leaf 40,” one teaspoonful in one gallon of water,
soap at the rate of four pounds to 100 gallonss—This treatment
was just as efficient as where twice the amount of “Black Leaf
40” was used. :

“Scalecide,” one part to fifty parts of water.—This spray did
not spread as well as the “Black Leaf 40” with soap, and caused
considerable injury to the foliage.

There were two varieties of peas in the field, Thomas Laxton
and Sutton’s Excelsior. No aphids were observed on the
former, while the latter was generally infested and scattered
areas were quite badly infested.

The vines were more or less lodged and nearly covered the
ground. Most of the pods had been formed and the largest of
them would be ready to pick within a week.

If the aphids had been observed at the time they first appeared,
when the vines were smaller, the spray could have been applied
more thoroughly with much less material. The injury to the
vines in driving through the field would have been much less.

The owner at this time was very busy picking strawberries
besides looking after other work which would have been some-
what neglected if he had stopped to spray the peas. The owner
was afraid that many of the pods which were nearly ready to
pick and which would develop in spite of the aphids, would
be injured. Peas were selling at that time for about eleven dol-
lars a barrel and the owner did not care to risk losing any of
the earliest peas in order to save those to be harvested later when
the price might be much less.
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While the tests with “Black Leaf 40” were quite satisfactory,
the owner, under the circumstances, decided not to spray th.e
@emainder of the infested field, though we are certain t}‘lat it
.would have paid him well to do so. At the market_ price, a
{;@ﬁght increase in yield, which was reasonably certain if the
""{;phids were killed, would more than offset the cost of the treat-

ent.
THE DYING HICKORY TREES.

In southwestern Connecticut and in adjoining portions of New
+k State during the past two or three years many hickory
s have died and many more have been injured. Though this
dition is the result of a number of contributing causes, the
ef one seems to be a small beetle known as the hickory bark
tle or bark borer, Scolytus quadrispinosus Say.
‘This beetle is black and about one-fourth of an inch long.
The end of the abdomen is truncated strongly beneath and in
the male bears four tubercles or spines, thus suggesting the spe-
ific iame. The hairs upon the head form a veritable brush,
“which it has been suggested may be useful in cleaning out the
leries. During July and August the beetles tunnel in the new
rowth at the axils of the compound leaves, causing them to
eak off. Many drop to the ground, giving the tree a scorched
pearance. Later, in the main trunk, the parent beetles make
ort, straight tunnels longitudinally just under the bark, and
e female lays eggs in shallow pockets along the sides of this
tunnel which is called the brood gallery or nuptial chamber.
hatching from these eggs the minute larvae or grubs each
ake separate tunnels extending at right angles from the brood
amber, and therefore cut across the grain partly in the wood
d partly in the inner bark or cambium. By the time the
ubs are mature the side tunnels are often longer than the
ood gallery, and they increase in breadth as they extend from
and as the grubs become larger; but they never intersect.
ach grub keeps its own separate gallery. This necessitates
at the end galleries be deflected away from the central ones
 that they are not strictly at right angles with the brood cham-
r. The grubs pupate in the burrows and the adults emerge
rough small round holes in the bark, a badly infected tree
pearing as though it had been punctured with bird shot.
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Where there are many brood galleries in the main trunk of 5

tree the effect is the same as girdling, and the tree soon dies,
In this manner thousands of trees have been killed in the vicinity
of New York City, and in Connecticut, particularly in Fairfielq
County. The trouble is not a new ofie as it has been frequently
recorded as occurring periodically in some portion of the country
at least since 1872. For instance in 1901, 110 hickory trees died
on the Hillhouse place in New ‘Haven. The pest then subsided
leaving a ‘few trees which' remain to this day, uninjured. QOn
the Station grounds three trees died in 1912, and though we
suspected the hickory bark borer to be the cause of their death,
on cutting the trees, few of these bark borers could be found in
them. Some other borers were present and sections of the wood
were placed in breeding cages. Later we obtained a large num-
ber of specimens of a weevil or snout beetle, Magdalis olyra
Hbst. Dr. Hopkins writes that these are rarely found in the
same trees with the hickory bark borer.

It is apparent, therefore, that while most of the trees are killed
by the hickory bark borer, some trees die from other causes,
probably drought being an important factor. Usually those
trees standing on dry knolls or ledges are the first to go.

Badly infested trees cannot recover and should be removed.
Dr. Hopkins recommends that all infested trees be disposed of
between October 1st and May 1st, so as to kill the over-winter-
ing beetles. This can be done by peeling, or by using the wood
as fuel. If the outer portion is allowed to remain upon the logs
during the following summer, the beetles will escape and may
attack other trees. All dead trees should therefore be cut at
the end of the season, and dead branches and tops of living trees
should be removed and destroyed.

If a tree is not infested, but in danger from surrounding
conditions, it may be worth while to spray the bark of choice
trees on trunk and branches in early spring with lead arsenate,
one pound in five gallons of water. After the growth has been
formed for the season, say about July 1st, thoroughly spraying
the foliage with the same mixture may prevent damage to the
leaf stems. There are a number of secret preparations on the
market claimed to penetrate the burrows and to kill the beetles
without injuring the trees. Most of these preparations have not
been tested except by their manufacturers, and it is now too
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to pass judgment upon them. As a rule these mat?ri'als. of
penetrative power are dangerous on account of injuring
'zreés, and it is usually wise to “beware of all secret prepa-

. ”
OnSs.

THE PEAR MIDGE.

Contarimia (Diplosis) pyrivora Riley.
nfested fruit from Cannon Station, Mystic and Watertown,
:'.e'i%red about June 1st, contained the larvae of this insect. In
‘each case the young pears dropped freely and a remedy was
squested. This insect is of peculiar interest to the fruit grow-
ers of Connecticut, because it was first described from material
red in 1884, in the orchard of Coe Bros., Meriden, Conn.,
the late Dr. John B. Smith, who as an assistant to Dr. C. V.
, then Government Entomologist at Washington, had been
. to investigate the trouble reported by Mr. Coe in corres-
dence with Dr. Riley. Dr. Smith found that the insect
nged to the order diptera (two-winged flies) and to the
ily Cecidomyidae (gall midges).
tva, pupa and adult were described by Dr. Riley in the
report of the Commissioner of Agriculture for 1885, page 287,
0 gh at that time it was thought it might prove to be the
opean species D. nigra Meig., the type of which was not
ailable, if in existence. At that time the pear midge was
pposed to be an introduced insect, was not known to occur
sewhere in America, and seemed to be confined to a very small
gion in the vicinity of Mr. Coe’s orchard. Both Dr. Smith and
Riley urged that the American Pomological Society, or some
1er organization, make an effort to stamp it out. This urgent
vice apparently was not followed, though Mr. Coe had
empted to destroy his entire crop of pears in 1883, hoping
iis way to get rid of the pest. In a few years the insect
Peared elsewhere, In 1891 it was discovered at Catskill,
Y., and in three localities in New Jersey, and is now known
be distributed in the Northeastern United States and in Cen-
! Europe. Several accounts of this insect have appeared in
ious reports of state entomologists and in entomological
urnals and bulletins,
The adult is a small two-winged fly which lays its eggs in the
ters at blossoming time, or even earlier. Dr. Felt has found

.
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the larvae at the base of the calyx at the time the petals fall*
and they soon work their way .into the young fruit. The
infested pears can nearly always be detected on account of their
more globular, and later lop-sided shape, while the normal-
shaped fruits are free from maggots. ‘The infested pears usually
crack open after a rain and thus allow the maggots to escape
before the pears drop. When fully grown the maggots are
about 3 mm. (one-eighth of an‘inch) in length. They go into
the ground and form minute oval cells in which they pupate,
and from which the adults emerge the following spring. There
is one brood each year.

This insect has done considerable damage locally, especially
in the New England states, New York and New Jersey. Certain
varieties seem to be injured more than others, particularly Bosc,
Bartlett and Seckel, in the order named. Dr. Smith states} that
the insect has been gradually worked out in New Jersey and
maintains itself in only a few places near Newark and New
Brunswick.

No remedial treatment is known other than gathering and
destroying the infested pears before the maggots leave them.
This is comparatively simple because the infested pears are so
easily distinguished from the healthy fruit. Cultivating the
soil during the month of June would doubtless destroy many of
the larvee in the cells. Young pears infested by the maggots are
shown on plate VII, d and e.

THE WEST INDIAN PEACH SCALE IN CONNECTICUT.

Aulacaspis pentagona Targ.

This insect was discovered this fall in Greenwich, Conn., on
Chinese privet, Ligustrum ibota, by Mr. Walden. It had not
previously been recorded from Connecticut, though fifteen years
ago Cooley reported the species from Jamaica Plain, Mass.t
where it had been collected on different species of Prunus, grow-
ing on the grounds of the Arnold Arboretum. Though it is called
the West Indian Peach Scale this species does not confine its
attacks to peach trees but infests a great variety of plants belong-

* Report N. Y. State Entomologist, 28, p. 97, 1912.
1 Insects of New Jersey, p. 729, 1900.
# Canadian Entomologist, XXX, p. 232, 1808.
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widely different botanical families. A ful_l lis.t of 'food
was given by Webster® in 1898 and a partial list will be
1 in Mrs. Fernald’s Catalogue of the Coccic%ae of jche World,
235. The insect is now known to occur in Chlna,. Japan,
on, Hawaiian Islands, New Zealand, Australia, Brazil, Pan-
West Indies, South Africa, Italy; Switzerland an(.i Eng—
In the United States it has been reported from California,
da, Georgia, Washington, D. C., Ohio, Massachusetts and
from Connecticut.
1. T. Fernald statest that this scale has been found
ntly on flowering cherry imported into Massachqsetts. I
believe that it was present on weeping cherry imported
Japan three years ago into one of our Connecticut nurs-
We did not attempt to identify it at the time, but ordered
ees fumigated with hydrocyanic acid gas, to kill the scales
h were present in moderate numbers on the twigs. These
 were planted out and were clean when afterward examined.
is probable that the West Indian Peach Scale will not prove
structive pest in this State. According to- the published
ments of Newell and Rosenfeld it has been injurious in a
instances in Louisiana, but has not seemed to spread to
'k"localities. Moreover, from the records of the effect of low
atures on this insect§ it is doubtful if it will survive our
est winters, The winter of 1912-1913, was a comparatively
one, and evidently the scale did survive it and spread over
e plants in a small block of privet. Greenwich is on Long
land Sound and minimum temperatures are there much higher
1 in most inland towns.
his scale is circular, and larger and more strongly convex
| most other armored scales found in Connecticut. It is
ely related to the rose scale, Aulacaspis rose Bouche, but may
¢ distinguished from it by the larger number of circumgenital
s in the female, when examined under a compound micro-
The rose scale is commonly found on roses and black-
plants, and the exuvie are light yellow. In 4. pentagona

nadian Entomologist, XXX, p. 79, 1808.

urnal of Economic Entomology, Vol. III, p. 275, I910.
bid, Vol. I, p. 153, 1908; Vol. III, p. 215, 191I0.

bid, Vol. I, p. 258, 1008.
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the exuvia are orange-yellow and many of the scales are more

or less covered by the epidermal tissues of the plant and there-
fore of the same color, making it much less conspicuous. When
not covered by the bark of the host plant the scales are white and
conspicuous like the rose scale. Where the scales have died and
fallen from the twigs, the ventral scales remaining are also white
and conspicuous. An infested privet twig is shown on plate
VIII, a. ¥

If the West Indian Peach Scale withstands our winters and
infests and injures trees and shrubs, it is probable that a thor.
ough spraying with a modern contact insecticide like the lime-
sulphur wash or one of the oil mixtures, will serve to hold it in
check.

MOSQUITO CONTROL WORK IN CONNECTICUT
IN 1913.

In the report of this Station for 1912, page 283, it was stated
that legislation would be sought providing for the control of
mosquito breeding places and three bills were introduced.

One bill carrying an appropriation and providing for the drain-
age of large marsh areas under state supervision was finally
passed by the house and senate, with the appropriation reduced
to $10,000.00 for the biennial period. This measure was vetoed
by Governor Baldwin after the adjournment of the session in
June.

The amendment to Section 2526 of the General Statutes was
defeated.

The following important measure was enacted, and is now a
part of the statute law of the State.

AN Acr CoNcerNING Pusric HeALTH AND THE CONTROL OF MosgquiTo
) BrEEDING PLACES.

Chapter 143 of Public Acts of 1913.

SECTION 1. Public nuisance. Any accumulation of water in which
mosquitoes are breeding is hereby declared to be a public nuisance.

SEC. 2. Authority to abolish. When it has been brought to the atten-
tion of a health officer or board of health, through the complaint of any
citizen, or when discovered by any inspector or agent of said health officer
or board of health, that rain water barrels, tin cans, bottles or other
receptacles, or pools near human habitations are breeding mosquitoes, it
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1 be the duty of said health officer or board of health to investiga.te
cfo cause such breeding places to be abolished, screened, or treated in
h manner as to prevent the breeding of mosquitoes. The l:lealth officer,
y inspector or agent employed by }‘lim, shall ha}ve the right to enter
ny premises in performance of his duties under this act.

pproved May 29, 1013.

EXAMINATIONS OF SUSPECTED BREEDING AREAS MADE
oN ReqQuest oF HEALTH OFFICERS.

At the request of Dr. Edgar Adams Wilson, Town Health
fficer of Meriden, on June 23, I inspected a swampy area near
Undercliff Tuberculosis Sanatorium in Meriden. Dr. Wil-
ms of the sanatorium accompanied me and I tested the water
many places, especially around the margins of the woodland
area where many red maple trees and various shrubs of a semi-
quatic nature, grow in the water. The water did not appear to
be more than a foot deep, and was discolored by the dead leaves.
'Mosquitoes fairly swarmed over this area. A number of
nlts, collected from my coat, and those reared from wrigglers
ped from the stagnant pools, proved to be Culex cantans
ig., a species which flies only a short distance, though far
ﬁgh to annoy the patients at the sanatorium, where, according
o Dr. Williams, mosquitoes had been quite troublesome.

- Though the water was tested at many points, only a few wrig-
were found, but I am reasonably certain that this area,
perhaps an acre in extent, is a breeding place. Probably
ier in the season and at various other times during the sum-
one would find larvae much more abundant. There were
in mosquito enemies in some portions of the pool, but in
es of grass and in the shallow water wrigglers were pres-
I was informed that this pool is on land owned by the City
Meriden, and that it does not belong to the sanatorium.
aining is a simple remedy and was promptly advised. A
-1 was once cut, running in a northeasterly direction through
_adjoining pasture, but had become partly filled. If this
*1 could be deepened to about two feet, it would probably
in the entire area. It would not need a long ditch, as the
re slopes away rapidly, and a depression further down the
—P€ could be made to hold water if needed as a drinking place
. the cows pastured there.
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A report to this effect was sent to Dr. Wilson, and duplicate
copies furnished the sanatorium and Mr. C. E. Hoadley, County
Health Officer of New Haven County.

Later I was assured that an attempt would be made to carry
out these recommendations. .

On August 19, at the suggestion of Dr. E. C. M. Hall, Health
Officer of East Haven, an examination was made of a certain
area along the shore, between Momauguin and Silver Sands,
just east of the area drained by the Anti-Mosquito Committee
in 1912. Mr. Ripley made the examination and found that a
portion of the area contained pools filled with wrigglers. A
brief report containing the facts was at once sent to Dr. Hall.

EXAMINATION OF OTHER AREAS.

In codperation with the Anti-Mosquito Committee and the
City Park Department, we examined the ditches cut in 1912 in
the salt marshes about New Haven, to see if they were in good
condition to do active work, and also the pools in the public
parks which in 1913 as in 1912, were kept oiled by the Park
Department. Some of these areas were inspected several times.
once in June and two or three times in July and August, and
reports made to the proper authorities. In the parks the par-
ticular sections given most attention were Beaver Pond Park,
Edgewood Park, and the meadows at the foot of East Rock.
At Beaver Pond Park we found larve of the malarial mosquito
late in the summer, and it will be very difficult to entirely pre-
vent breeding here until some comprehensive system of improv-
ing this area is carried out. Oiling alone, though a benefit,
will not do it.

At the base of East Rock there was little breeding except
around the dump, near the corner of Willow and Mechanic
Streets, where larvae of the salt marsh mosquito and other species
of Culex were very abundant.

The pools in Edgewood Park were kept oiled and were not
found to breed mosquitoes except at a few places. This does
not, however, apply to the main stream of West River, the con-
ditions of which are described in the following chapter.

MOSQUITO CONTROL WORK., 245

. West RivER RESPONSIBLE FOR A SCOURGE OF Culex pipiens
iN NEw HAVEN.

On August 5, Mr. L. B. Ripley, who had been sent to examine
the pools in Edgewood Park, reported that he found wrigglers
~ in the margins of the main stream (West River) especially in the
- coves, or where choked by vegetation or rubbish the water
" remained quiet. Small pools under the Whalley Avenue Bridge,
~ existing on account of low water were literally alive with Culex

On August 11, Mr. Ripley examined the stream above the
ridge and found wrigglers very abundant, particularly between
Blake Street and Valley Street bridges, through West Rock Park.
‘With one dip of the ladle, which holds about a gill, 200 wrig-
ers were taken. From a further investigation we found that
- the west branch of the river, as far as the Pond Lily Company’s
dye works, was filled with wrigglers. Little or no breeding
could be detected in the other branches of West River, where the
water was clear.

The west branch receives the waste from the dye works and
urther down the stream the refuse from the Joseph Parker and
Sons paper mills and the factories of the Geometric Tool Co.,
d of the Greist Mfg. Co. The dye stuffs in the stream dis-
color the water, often making it look like ink. It was a season
i@i extreme drought and the water was unusually low, and there-
re was nearly stagnant, and completely so in many pools which
would be connected with the stream in high water, but in low
ater entirely separate. The dye stuffs had apparently either
killed or driven away the fish, and mosquitoes were breeding
- here intensively—literally by millions. The wrigglers clustered
around stones, sticks, dead leaves or any other objects in the
water and they were visible from the banks at a distance of
perhaps fifteen feet. Up to this time West River had not even
been suspected of breeding mosquitoes.

This discovery explained a great mystery. Annually, for at
~ least three years, in the entire western portion of the City of
New Haven there has been a scourge of rain-barrel mosquitoes,
Culex pipiens Linn., beginning the latter part of July and end-
~ ing only on the approach of cold weather. The mosquitoes were
Very abundant in 1912 and fairly swarmed into cellars to hiber-
- nate, but they were probably worse in 1913, or would have been,

12
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if control measures had not been adopted. In fact the writer
has never seen them so abundant anywhere as they were in the
western part of New Haven about August 1, 1913.

In 1912 when the Anti-Mosquito Committee of the Civic Fed-
eration caused all known breeding places in and about New
Haven to be drained or oiled for the season, salt marsh mosqui-
toes were scarce, yet rain-barrel mosquitoes were abundant and
many citizens who had contributed toward the mosquito cam-
paign fund complained. They had given good money but there
were still just as many mosquitoes. :

Much searching was therefore done for rain-water barrels,
though a thousand of them could not produce as many mosqui-
toes as this stream furnished. They fairly swarmed in protected

corners of buildings, under verandas, and in shrubbery. They

were innocuous during the day but as soon as it was dark they
began to sing and to bite. Many were small and readily entered
houses through the meshes of the screens. Unless the windows
were kept entirely closed, or mosquito bars placed over the beds
it was impossible to sleep at night.

Now the origin of the mosquito outbreak was no longer a
mystery. What to do was the next question. The condition of
West River was reported by telephone to the offices of the Board
of Health and the Superintendent of Parks on August 12, and
a formal letter was sent to each on August 14. On August 21, a
meeting of the Board of Health was held and the matter con-
sidered. The writer, in company with a committee of the Edge-
wood Civic Association, consisting of Messrs. Chas. E. Brown,
Geo. W. Crane and Carleton H. Stevens, attended this meeting,
explained the situation and urged prompt action.

Considerable time must necessarily elapse before the Board
could notify all property owners to abate this nuisance. The
Board, under the new law becoming effective August 1, given on
page 242, clearly had the right to abate the nuisance, but of
course must go about it in a legal manner. Immediate relief was
demanded. As a remedy, flushing the stream by opening the
gates above was the simplest; but there was a serious drought
and water was very low and could not be wasted. Hence the
oiling method was chosen.

The Executive Board of the Anti-Mosquito Committee, there-
fore, voted to appropriate a sum of money, not to exceed $50.00
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the cost, the remainder to be collected from interested
" The writer was asked to take charge of the oiling
3 which was started the next day, August 22. He was for-
te in being able to obtain the services of Mr. James E.
cock, who was employed by the Anti-Mosquito Committee
the work in 1912. During the next few days the entire sur-
f the river, where mosquito wrigglers could be found, was
yéd with oil from a point opposite Ramsdell Street, near the
d Lily dye works, eastward to the Whalley Avenue bridge, a
ce of nearly one and one-half miles of the winding course
' the stream. Also the canal near the paper mills and many

ched pools that in high water are connected with the river,
e treated. The winding course of the stream, with its brush-
banks and its rough and irregular bed, partially filled with
tion and rubbish, made the oiling work difficult and
sive.
ene was used because it could be purchased immediately.
barrels of crude oil, donated by the Geometric Tool Co., was
‘applied and gave excellent results. The oil was spread by
of two “double forester” pumps, one the property of the
. Federation and the other kindly loaned for the purpose
he State Forester. See plate X. .
he Park Department oiled the edges of the stream through
dgewood and West Rock Parks, but in the latter not enough
I was used and the work had to be done over by Mr. Hitch-
, the Park Department furnishing two men to help.
‘ f}e_entire cost of this work amounted to $125.31, and was
covered by local contributions of money, labor and oil.
1€ treatment was effective. We examined the stream and
d find few live wrigglers but thousands of dead ones floated
A day or two after the work was finished rain carried
most of the oil and later one small brood of mosquitoes
oped and the adults emerged, but were not a great nui-
because of the cooler weather and many of the larvae were
ed c!own stream by heavy rains in September and October.
Myriads of adults which had emerged before oiling gradu-
dlS&}ppeared and on the approach of winter, hibernating
Tain-barrel mosquitoes were much less abundant than in
’_..Apparently these mosquitoes were a nuisance nearly a
distant from West River.

B, '
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Unless some remedial action is taken, the condition may and
probably will exist in West River each season of scant rain-
fall, as long as the pollution is allowed to continue. Once the

pollution stops the stream can agaip be stocked with fish, and-

there will be no more mosquitoes from it. The bed should be
cleared of rubbish, and straightened. I understand that the City
Board of Health has already warned the property owners abutting
the stream that the nuisance must be abated.

Adults, larve and pupe were sent to Dr. L. O. Howard at
Washington, who kindly confirmed our identification; it was the
rain-barrel mosquito, Culex pipiens Linn,

OrHER SIMILAR OUTBREAKS.

Howard, Dyar and Knab record a similar outbreak near
Urbana, Ill., where a creek is practically stagnant in late summer.
At a certain point this creek receives the waste from a slaughter
house, and for some distance below was so charged with decom-
posing animal matter that no fish could live in it, though it con-
tained millions of wrigglers of rain-barrel mosquitoes. Adults
covered the trees and bushes along the banks, but their presence
was felt only for a short distance, and few of them reached the
town perhaps a mile away. They continued to reproduce until
cold weather.* .

Another interesting outbreak of rain-barrel mosquitoes which
occurred in 1913 in Greenwich, Conn., was described to me in
a letter by Mr. Edwin M. Skinner, President of the United
States Drainage and Irrigation Co., of New York City. Just
north of the village of Mianus, there is a dam six or eight feet
above tide level, formerly used to furnish power for the Palmer
Bros., gas engine plant, but now abandoned for another site
where steam is used. About 500 yards north of the Palmer dam,
is another dam about six feet high, where a grist mill used to
stand but of which only the sluiceway and part of the water
wheel remain. These dams are not used but on account of
sewage emptying into the river above and between them, they
are allowed to remain rather than permit the sewage to be
exposed.

* The mosquitoes of North and Central America and the West Indies,
Vol. I, p. 135, 1012,
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A short distance above the second dam there is a mill where
vp—,robes and cheap plush goods are made from cow-hair and low
de wool. A cheap grade of oil is used in spinning the raw
wool and cow-hair, and the product is washed with water from
the river which again flows into the stream. Probably dye stuffs
re also used and emptied into the river. These waste materials,
. ;tog;ether with the sewage held back by the dams, probably
' fdgstroyed the fish and furnished an ideal breeding place for rain-
rrel mosquitoes. The stream flow was slight in the period of
drought, and the water was stagnant and slimy and thickly filled
ith wrigglers. The river is about 100 feet wide by the grist mill
m and perhaps 150 feet broad at the Palmer dam and literally
led with larvz.

Above the woolen mill is another dam, above which the water
- is pure and sweet. The health officer ordered the gates lifted
. at this upper dam and all the wrigglers were washed into Long
Island Sound the same day that they were discovered.

CUTTING AND MAINTAINING DITCHES IN 1913.

In New Haven the Anti-Mosquito Committee collected a small
amount of money in 1913, and with it kept clear the ditches cut
. in the salt marshes in 1912. Similar maintenance work has also
. been done at Shippan Point, Darien, South Norwalk and Fairfield.
Considerable draining and filling has been done in the town
v Greenwich, little of it, however, applying to the salt marsh.
- Many fresh water pools and swamps, which have in previous
years been breeding places of malarial mosquitoes and various
species of Culex, have been eliminated throughout an area extend-
ing along the coast and about two and one-half miles inland or as
b far as the village of Glenville. The north line of this area is
- parallel with the north town line.

ENTOMOLOGICAL FEATURES OF THE SEASON.

- Following the mild weather, the spring of 1913 was cool and
with abundant rainfall during May. In June, July and August
- the rainfall was much below the normal, resulting in a severe
drought in which many native trees and plants were vitally
injured, and cultivated crops reduced in yield. Heavy rains
- Came in September.
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The climatic conditions cannot fail to effect insect life, though
less directly than plant life. Many hickory trees have died,
chiefly from the attacks of the hickory-bark borer, particularly
in the southwestern corner of the State. -In some localities oaks
have died, but these trees, like the hickories, have evidently been
injured by freezing or drought or both, and were attacked after-
ward by various bark beetles. 4

White grubs have been comparatively scarce and except in one
or two cases, have not been reported as damaging crops.

The Colorado potato beetle, too, was not abundant and nearly
all larvee that we observed carried Tachinid parasite eggs.

The apple-tree tent-caterpillar was more abundant than we
have ever seen it and roadsides and neglected apple trees and
bushes were stripped. The damage was apparently greater
inland than along the coast. Cocoons gathered at Stonington
were strongly parasitized.

The forest tent-caterpillar was also more common than usual,
though not very destructive.

Cutworms were not particularly abundant.

Aphids caused much damage, especially the rosy and green
apple aphids, and the cabbage and pea aphids.

One of the chief features of the season is the discovery of
new territory infested by the brown-tail moth. The scouting
in the previous winter shows that insect to have spread much
farther westward than was supposed.

The gypsy moth is now almost eradicated at both Stonington
and Wallingford, the only two infestations found in the State.

The more important of these insects are treated in some detail
in the separate articles and notes of this report.

MISCELLANEOUS INSECT NOTES.

The Dying Oak Trees.—On September 24, 1912, the writer
was called to examine some oak trees which were dying on a
large place owned by Mr. Mallory in the extreme southwest cor-
ner of Greenwich, just over the line from Port Chester, N. Y.
The trees began dying in July, after having made their season’s
growth, and were mostly chestnut oaks; a few white oaks and
a few of another kind, possibly black oaks, had also died. As
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~ the trees all stood upon a ledgy knoll, the extreme drought seemed

largely responsible for their death, though bark borers were at
work in them. Another visit was made to this place August s,

~ " 1913, in company with Dr. G. P. Clinton, botanist of this Station,

Mr. H. W. Merkel of the New York Zoological Park, and
Messrs. F. A. Bartlett of the Frost and Bartlett Co. of Stam-
ford. More trees had died and one white oak had just been
cut upon which the writer observed winter injury in 1912. In
1913 borers were at work under the bark where none were

~ found the preceding year. Plate XII, b, shows the appearance

of a piece of bark from a chestnut oak which had just been
felled. The larger galleries were made by a common flat-headed
. borer, Chrysobothris femorata Fabr., and the smaller ones by the

“", two-lined chestnut borer, Agrilus bilineatus Web. Both kinds of
. larve were present in the burrows.

From other trees examined and reported, our opinion is con-

firmed that the trouble is due, not primarily to insects but to
ff; winter and drought injury, followed by these borers which are
~ well known to attack weakened and unthrifty trees.

Flight of Spruce Bud Moth, Tortriv fumiferana Clem.—A
brief note in the report of this Station for 1912, page 291, men-
tions this moth as being unusually common in 1912, but it was
even more abundant in 1913. Swarms appeared the last day of

~ July and newspapers in different parts of the State commented

upon it the following morning. The following appeared in the
Hartford Courant of August 1st: “The city was infested last
night by a scourge of moths which appeared suddenly and in
great numbers. In some parts of the city the insects were so
numerous last night that they completely covered the windows
and screen doors of lighted restaurants and stores. The moths
are spotted with gray and a dirty shade of brown.”

On the day that this item appeared a reporter on one of the
New Haven daily papers telephoned to this office for information,
and stated that he observed the moths to be very abundant
around the lights at the corner of Chapel and York streets. Mr.
Ripley was sent to obtain adults which we at once recognized as
the spruce bud moth. Hundreds of them had been at this cor-
ner, many had been crushed on the sidewalk, and some were rest-
ing upon the poles and on the walls of the adjoining buidings.
In a few days, however, all had disappeared.
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The larva of this insect, in a spruce twig, was received from

Mr. E. Kent Hubbard, Jr., of Middletown, who had collected it
in the Maine woods. Several adults were received at this office
August 2, collected around lights at New London by Dr. Chas,
B. Graves, and August 4, by John H. Osgood at Putnam.

Parsley Stalk Weevil, Listronotus latiusculus Boh.—On
August 16, Dr. Clinton brought in some parsley plants from the
vegetable farm of A. N. Farnham of New Haven, which had
been injured by this insect. The crown of each plant had been
tunneled by the larva, as shown on plate XI, b, and the plants
though alive were sickly and wilted. Mr. Lowry visited the place
August 18, and obtained more material. On some of the plants
the tunnels showed on the outside, and two and three larve are
sometimes found in the same plant. The infested plants usually
decay just below the surface of the ground, though the root
below the point of attack may remain sound for a time. The
infested plants at Mr. Farnham’s were all growing in cold frames.
It is doubtful if there is any practicable remedy, though carbon
disulphide injected into the soil might kill the larvee. An account
of this insect may be found in Bulletin 82 of the Bureau of
Entomology, page 14, U. S. Department of Agriculture. The
insect has not previously been reported from Connecticut.

The Cottony Maple Scale, Pulvinaria vitis Linn.—This insect
attacks many different trees and shrubs but is chiefly a pest of
soft maple shade trees. In Connecticut it has seldom been
injurious and usually a few specimens only are found on a tree.
At Sound Beach, Stamford, the silver maples on several streets
in a certain locality are now badly infested. The underside of
nearly all branches are lined with scales and the trees more or
less injured. Some of these trees were sprayed last spring with
the miscible oils which seem to be effective. This insect is
known in literature as Pulvinaria innumerabilis Rathvon, but
studies by Professor J. G. Sanders* showed it to be identical
with the European P. vitis, under which name it must now be
known.

* Journal of Economic Entomology, Vol. II, p. 433, 1900.
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dance of Omphalocera dentosa Grote.-—Th.is insect was
ed and illustrated in the report of this Station for 1911,
2. as a pest of barberry hedges. It has apparently been
pundant and has done more damage in 1913 than in any
ng year since our observati9ps began. Hedges of Japa-
barberry (Berberis Thunbergii D. C.) and of the common
v (Berberis vulgaris Linn.) were attacked. A tall hedge
imon barberry was practically defoliated at the top and
~val webs were so numerous as to render it unsightly. In
cting nurseries, the work of this insect was noticed at New
.n. Stratford and New Haven. Purple-leaved barberry
a New Haven nursery were nearly stripped of their
< but contained a mass of old webs. The writer also noticed
bushes growing by the roadside in North Guilford,
ad lost nearly all of their leaves from the attacks of this

Eggs of Hemerocampa definita Pack., and Their Resem-
 to Gypsy Moth Eggs.—Occasionally we find the egg-
5 of this tussock moth, which is apparently not very com-
d they are often mistaken for those of the gypsy moth.
there is great variation, certain egg-clusters are about
me size, shape and color as gypsy moth egg-clusters, but
hairs are somewhat coarser, more crinkled, the whole cluster
 loosely constructed, and the eggs more exposed. As a
o, the eggs of Hemerocampa are deposited on a network
. on or near the old cocoon, which is often on a leaf which
astened to the twig by silk threads. Gypsy moth eggs
ually laid on a solid surface, except in case of great
ance. In two apple orchards near Gales Ferry, Mr.
y found some of these egg-clusters fastened directly to the
and greatly resembling gypsy moth eggs. There is a dif-
€ in the micropylar structure of the eggs of these two
, Which will generally serve to fix their identity, but even
ologists have beep mistaken regarding them. Hemero-
L definita is a near relative of the White Marked Tussock
described in the report of this Station for 1903, page 230;
wever, much less common and its eggs are shown on
IT, a, of this report. Mr. Caffrey found H. definita
mmon in the northern part of the State, and we have
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records of its occurrence in Thompson, Putnam, Union, Staf-

ford, Willington, Mansfield, Somers, Enfield, Coventry, Elling-
ton, Manchester, Tolland, Bolton, Eastford, Ashford and Led-
yard. The eggs have been found in Connecticut on apple,
cherry, poplar, willow, rose, plum,” hawthorn, alder, lilac and
birch.

Cocoons of the Promethea Moth, Callosamia prometheq
Drury.—Each year the cocoons of this moth are sent in by corres-
pondents who think that it may be some important pest. Dur-
ing the past year specimens have been received from Elliotts,
Collinsville, Guilford, Lebanon, New Canaan, West Haven and
twice from Wallingford. The cocoons hang from the lower
branches of sassafras, tulip, wild cherry and occasionally peach
and plum trees. Each cocoon is usually rolled in a leaf with a
strong silk fastening around the petiole, as is shown on plate IX,
¢, so that it is difficult to tear it from the tree. The adult moth
is one of our larger species of night-flying moths. The female
resembles the Cecropia moth, though smaller, and the male is
nearly black.

Subsidence of the San José Scale.—This insect, which for
fifteen years has been a serious enemy of fruit trees, seems to
be now on the wane. Many old apple trees badly injured a few
years ago, and which have not been sprayed, are taking on new
vigor and seem to show only a slight scale infestation. We
had supposed this to be result of lady beetles, two species of
which commonly feed upon the San José Scale. Specimens of
scale gathered this fall by Mr. Davis show many holes from
which small hymenopterous parasites have emerged. We have
not reared the adult parasite but it is probably a species already
known, and may be the same that has been cleaning up the
orchards in Pennsylvania.

Galls on Gooseberry.—While inspecting imported nursery
stock in East Haven, April 23, Mr. Walden was asked to look
at some unthrifty gooseberry plants in a neighboring yard owned
by Mr. Eugene Wilson. Many of these plants were dead, and
some of the living and dead plants had curious galls near their
tips, much resembling the illustrations of galls on currants in
England, caused by the currant mite, Eriophyes ribis Nal., and
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wn as “Big Bud.”* We were unable to find any statement
the effect that this mite attacks the gooseberry in England,‘ but
oes injure black and red currants. No mites or other animal
could be found in these galls, which may be those of .the
seberry gall midge Rhopalomyia grossularie Fel.t. descx:lbed
jﬁgure& by Professor J. S. Houser of the Ohio Statlo.n.'{'
owner was advised to cut off and burn all twigs showing
. galls. See plate XI, a.

pundance of Spittle Insects.—Everyone is more or less
iar with the small masses of “spittle” or froth on the stems
ss, caused by small immature sucking insects of the family
copide, often called ‘“spittle insects” or “frog hoppers.”
se insects were unusually abundant in 1913, and nearly every
of grass, in some fields, carried a mass of froth. One’s
1es would become soaked in walking through the grass.
ese insects are supposed to cause some injury, but the matter
5t well understood, and not one life history of a single Ameri-
ecies has ever been worked out.

esting Pupa Cells of the Clover Weevil, Phytonomus
tus Fabr—On May 17, Mrs. Robert F. Mitchell sent to
ice some of the pupa cases of this insect which were very
ant in the soil of her garden in New Haven. These were
ed in a breeding cage and in a few days the adults began
nerge. The clover weevil is rarely injurious in Connecticut,
gh the larvae feed upon clover leaves. The pupa cells are -
1 lace-like oval cases, about three-sixteenths of an inch in

, pale green in color, and are shown with larva and pupa
eI, o,

rch Leaf Skeletonizer, Bucculatrix canadensisella Chamb.—
injury by this insect, which was so conspicuous in the State
0 and which has somewhat subsided, is still apparent.
ugh present over the entire State as in 1911 and 1912, the
iter of attack has moved westward, and seemed to be the most
US in the northwestern portion of the State where yellow
lack birches were attacked. A full account of this insect
1 in the report of this Station for 1910, page 7o1.

feobald, Insect Pests of Fruit, p. 240, 1000.
ouser, Journal of Economic Entomology, Vol. V, p. 180, 1912.
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Elm Leaf Beetle, Galerucella luteola Miill—In some of the
shore towns and cities, and especially where spraying has been
practiced for several years, this pest was rather scarce during the
past summer. On the other hand it was extremely abundant in
certain inland towns, particularly im Litchfield County. The
writer also observed many unsprayed elms in Woodbury which
lost nearly all their leaves in July from the attacks of the larvee,
aggravated no doubt by the severe drought. Trees in the vicinity
‘which had been sprayed remained in good condition.

The Poplar Sawfly, Trichiocampus viminalis Fallen. Dur-
ing the past three or four years the larvae of this sawfly have
been rather common on Carolina poplars near the Station, and
late in August may be seen crawling down the trunks of the
trees presumably to seek a place in which to pupate. The full-
grown larva is four-fifths of an inch long, orange-yellow, marked
with black spots, and bearing whitish hairs. There are two
broods each year, the larvza of the first brood appearing in June.
These caterpillars feed upon the leaves and may be poisoned by
spraying the tree with lead arsenate in case they should become
destructively abundant. The adult is a small four-winged fly.

The Linden Borer, Saperda vestita Say. Larva of this beetle
were rather common in young linden trees in one nursery this
year. They tunnel under the bark and in the wood at the base.
Decay often starts involving the entire stem, the leaves shrivel
and the tree dies and breaks off. Trees in all stages of injury
were found. Mr. Lowry captured an adult beetle in Walling-
ford, June 23. Where #his borer causes damage, the only
remedy is to examine the trees in May and September and to
dig out the larve or kill them in the burrows with a wire, or
by injecting a few drops of carbon disulphide and closing the
opening.

Abundance of Tarnished Plant Bug, Lygus pratensis Linn.
The tarnished plant bug was unusually abundant in 1913, and
injured many different plants by sucking the sap from the bud
or leaf stem causing that part to “blast” or wilt. Several
complaints were received regarding injury to Dahlia buds, and
in Litchfield potatoes were damaged by this insect. It is doubt-
ful if a satisfactory remedy exists.

PLATE I.

BROWN-TAIL MOTH
QUARANTINE

'. ‘a. Map showing quarantine line and present distribution

in Connecticut.

b. Winter nests on pear trees in Hartford.

THE BROWN-TAIL MOTH.




PLATE II. PLATE:TIT:

a. Leaves of California privet, drawn together.

b. Larva on gooseberry.

Winter nests cut from pear tree in Hartford; center nest shows old

egg-mass on leaf; tural size. :
= i A LEAF-FOLDER Archips rosana Linn.

THE BROWN-TAIL MOTH.



PLATE 1V. PLATE V.

b. Adults, female above. Natural size.

a. Larvae and pupa. b. Adults, female above.

an a. Nest in apple-tree. c. Egg-mass on twig. Natural size.

c. Pupa case and adult. d. A consignment of imported stock in a Connecticut nursery.

A LEAF-FOLDER Archips rosana Linn.. All figures twice natural size. APPLE.-TREE TENT-CATERPILLAR; IMPORTED NURSERY STOCK.



PEATE VII.

PLATE VL. odl

b. Otiorhynchus sulcatus Fabr. Larva,

a. Tree pruners for clipping off egg-masses. Piza and adult  Twice crilsgies

- bba i,
———

a. West Indian ;
~ peach scale. c. Clover weevil, larva, pupa and pupa cases
Twice enlarged. Twice enlarged.

b.- Caterpillars. Natural size.

Young pear showing maggots inside. Three times
enlarged.

d. Pear midge.

c. Cocoons. Natural size.

APPLE-TREE TENT-CATERPILLAR.




PLATE VIII.

a. View on Station grounds.

b. Spraying onions at Wethersfield.

CONTROL OF ONION THRIPS.

PEATE TX.

2. Immature thrips
much enlarged.

€. Cocoon of Promethea b. Onion plant injured by thrips.
moth. Natural size. Natural size.

ONION THRIPS AND COCOON OF PROMETHEA MOTH.



PLATE X. PLATE XI.

a. Oiling canal near paper mill.

a.

b. A disconnected pool filled with wrigglers.

b. Parsley plants injured by weevil.

MOSQUITO-B | :
: L ey GOOSEBERRY GALLS AND PARSLEY STALK WEEVIL.

Both natural size.




PLATE XII.

a. Egg-clusters of Hemerocampa definita Pack. Natural size.

b. Large galleries were made by Chrysobothris femorata Fabr. and
small ones by Agrilus bilineatus Web. Natural size.

TUSSOCK MOTH EGG-CLUSTERS; WORK OF BORERS IN OAK BARK.

PART IV.

SECTION 2 OF PART 1

By JouN PHILLIPS STREET.*

tion 1, printed as Part I of the Annual Report, contained
e analyses of 136 diabetic foods, twelve peanut butters, seven-
saccharin preparations and thirty-eight wines, 208 samples
all. The other samples of foods and drugs examined during
past year are herewith reported.

Of the 734 samples collected by the station agent, 477 were
ed and twenty-six were adulterated, below standard, mis-
ided or short weight. The Dairy and Food Commissioner
also sent in 999 samples, chiefly milk, vinegar and turpentine.
these 424 were adulterated, misbranded or below standard.
ides the above, 169 samples have been examined for city and
th officials and other individuals, making a total of 1goz
ples from all sources.

. FOOD PRODUCTS.
BREAD.

present examination of this important food product con-
@S chiefly its water-content and the variations in weight of
s from the same baking. All the samples baked in Connect-
‘were bought from the bakeries producing them, and were

The analytical work herein reported was done jointly with E. M.
C. B. Morison, C. E. Shepard and G. L. Davis.

14
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g ¥
Bakery. S S
@ . Wy
n r oz. § b
7 <
PRI TEY, oz,
A T
gastWinslow's: Bakery B0 o Diie ERElles L L sl 14.53, 14.07, 13.93| 14.18
966l Y e'Olde Time Bakerie.. . v o o' e I L i 13.37, 14.00, 13.58| 13.6
Ave. 21 New Haven Samples /..o, oouisnann ST 13:83
New London :—
go8liCrand, O Bakery. o (Matehless). i ouiuiol S b L aaiiid s 15.52, I4.50 15.01
GUoloDoMEstiCTBAKEIN: 4 ¢ Lk (sl o s a5 $id050re (400 5 s foldie e 1d 13.83, 13.62 13.73
999/ Gager-Crawford Co........ LS A S ST AT SR 14.53, 13.72 14.13
o3l AL IGordarra bkt bk sy LR s el e BBl T L e il 14.74, 14.04 14.39
1000/ New England Bakery ............................... 13.58, 13.58 13.58
Gauli O K s Bakery ) | sPeerless). e il sto vt WAl ek i sy 12.59, 12.35 12.47
Ave. 6 New London Samples............... 13.89
Norwalk :—
10241 :Dellpn’siBakeny. L UL s i el s D il i L 12.91, I2.59 12.75
1020f LiRundle Balteryiv s s g ahn s o s s bSOl aF s dis s 13.69, 13.44 13.57
Ave. 2 Norwalk Samples .................. Bl 13.16
Norwich »—
goa{io TheyMohican; ©ou. i s et ek 8ol s Sk L el e i 13.86, 13.47 13.67
994/ O’Connor’s Bakery. (Home-Made).................. 12.95, 13.26 13.1I
G5l Providence, Bakery . cub o a ki sl e RNIAL A 14.18, 14.96 14.57
Ave, 3 Norwich Samples.,. vl Juoual il dad e 13.78
South Norwalk :—
1028 Rundle Bakery, E. Norwalk (Sold by C. A. Lane).....|14.57, 13.51I 14.04
10270 ({Owens’ Bakery ..« bisiiivs ey R ROl o S R A ) 13.79, 14.07 13.93
zazshiiJobn P rRathils iBakery, L ol iid Gl a i i s sl 13.02, 13.72 13.37
Ave. 3 South Norwalk Samples............. ek 13.78
Stam ford :—
moslishandrew Davey wa v il LSRRI TN L sl e dly 13.02, 13.05 13.04
1010/ O. K. Bakery.... ................................. 14.29, 13.79 14.04
1007, Marsh Baking Co. (Butter) Sold by Samuel Price Co.|12.20, 12.38 12.29
raoriiESEnfordiBakeny, & Ul B Gl B8 S TR Sk L e 11.92, 12.I0 12.0I
rorrhasWiest ParkiiBakery o' [0 B dihe it i e liGh ks «s+|13.38, 13.09 13.21
Ave. 5 Stamford Samples.......ic.eiiidnias LR 12.92
Waterbury -—
1023| Bouffard’s Bakery........ AL 5 sk 3 S R I SR 13.26, 14.53 13.99
sorg | GBS BRI e ey b e bl L s i i s g R 13.86, 15.34 14.60
7020l IdstinlsiBakery’ (5o . L i Lol il C MO W s 11,71, 11.39 11.55
$015{ sl siBal ery (e )k L R T T 16.97, 16.05 16.51
1037| HEBEN Ohiean C0:s . o Liuh v v atsmalifia 4 3 SR L s el 16.40, 16.12 16.20
1014| O’Brien’s Bakery. (Gold-Medal)..................... 13.97, 13.97 13.97
Toto| Penneri®iBotin./L L o0 Ly L] cs el ] 13.93, 13.86 13-99
1016/ Raymond Bros....... EC A TSRO M B it o g 14.11, 14.74 14-‘-'8’
1021 Trott's Bakery .......... AR O LT SR | 14.00, 14.36 14.1
1022| Waterbury Market Co..ovveevennnn.. SN ve...|13.23, 12.01 13.07
Ave. 10 Waterbury Samples ................ 14.22

—Continued.

BREAD.
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|

Composition of Average Loaf. ?

In Original Material. In Water-free Material. é’ 3 E 3

of Water in L o . E E:H ~%
;131 Loaves. Pie w i & .E? é’%s et i _é‘_zr’ Qé 55
g S= i 84 feER |l 8a | 2| B | BEAL 88 ] &

£ & < Bx |Egll 25| & | 8k |fek| @ | 8O

= & Mz [SEE| T o IS bt -

5 R RS

135.08, 35.78| 34.81 | 0.72 | 1.53 [10.0T [52.93|| I.10| 2.35(15.36(81.19| 9.24| 5.6
' 35.30, 32.75 34.08 | 1.80 | 1.4I | 9.4I |53.30| 2.73| 2.14/14.28/80.85| 9.00 5.9
34.75 | I.52 | 1.4I | 9.52 |52.80(| 2.33| 2.16/74.59/80.92| 9.06| 5.8
37.01 | 0.52 | 1.58 (10.15 [50.74|| 0.83| 2.51]16.11/80.55| 9.45| 5.3
35.24 | 4.37 | 1.54 | 9.14 |49.71|| 6.75| 2.38|14.11|76.76| 8.89| 5.8
37.03 | 1.32 | 1.20 | 8.95 |51.50|| 2.09| I.9I|14.2I|8I.79| 8.90| 5.7
28.13 | 0.90 | 1.66 |11.76 [57.55|| 1.25| 2.31|16.36/80.08|10.34 5.6
37.09 | 1.57 | I.42 | 8.62 |51.30(| 2.50| 2.26/13.70(81.54| 8.55| 5.9
31.72 | 0.92 | I.57 |10.1I (55.68|| 1.35/ 2.30[14.81,81.54| 8.52| 6.4
34.37 | 1.60 | 1.50 | 9.79 |52.74(| 2.44| 2.29|14.92(80.35| 9.11| 5.8
31.75 | 1.22 | 1.65 |10.42 (54.96|| 1.78| 2.42|15.27/80.53 8.70| 6.3
32.81 | 0.64 | 1.49 [10.08 [54.98|| 0.95 2.2215.0081.83* 9.1I| 5.9
32.28 | 0.93 | 1.57 |10.25 [54.97|| 1.36] 2.32|15.14/81.18| 8.91| 6.1
35.54 | 0.82 | 1.54 | 9.02 [53.08|| 1.27| 2.39/13.99|82.35 8.81 5.9
29.29 | 1.88 | 1.13 | 9.58 [58.12| 2.66| 1.60(13.55/82.19| 9.27| 6.1
34.30 | 0.84 | 1.39 | 9.77 |53.70|| 1.28| 2.12|14.87/81.73| 9.57| 5.5
33.04 | 1.18 | ' 1.35 | 9.46 [54.97|| 1.76| 2.02|14.13/82.09 9.22| 5.8
35.02 | 0.44 | 1.37 | 9.67 [53.50(| 0.68| 2.11/14.88(82.33 9.12| 5.7
34.73 | 0.48 | 1.35 | 9.72 |53.72|| 0.74| 2.07/14.89/82.30 9.09| 5.8
34.89 | 2.13 | 1.44 | 9.49 [52.08|| 3.27| 2.21 14.59/79.93! 8.71] 6.0
34.88 | 1.02 | 1.38 | 9.63 53.09/| 1.56] 2.1314.79(81.52| 8.97| 5.8
34.60 | 0.72 | 1.54 | 9.76 |53.38|l 1.10| 2.35/14.93|81.62 8.53| 6.1
32.84 | 1.05 | 1.5T | 9.92 [54.68|| 1.56| 2.25(14.78/81.41| 9.43 8.7
35.32 | 0.1I5 | I.33 |1I0.03 [53.17|| 0.23| 2.0515.51|82.21| 7.95| 6.5
33.81 | 0.22 | 1.80 | 8.94 |55.23| 0.33 2.72(13.51/83.44/ 7.95| 6.7
34.15 | 0.79 | 1.48 | 9.05 [54.53|| I.20| 2.25/13.74/82.81| 8.70| 6.1
34.14 | 0.59 | I.53 | 9.54 |54.20|| 0.88| 2.32(14.50|82.30 8.51| 6.2
32.93 | 0.89 | 1.28 | 9.87 [55.03| I.33| I.91/14.72(82.04| 9.32| 5.8
37.72 | 1.04 | 1.13 | 8.73 (51.38|| 1.67| 1.81/14.02/82.50/ 9.09| 5.5
30.72 | 1.33 | I.53 |10.28/(56.14|| 1.92| 2.21|14.84/81.03| 8.00| 6.9
33.63 | 1.44 | 1.51 |10.25 |53.17|| 2.17| 2.28/T5.44/80.11 10.96| 4.8
32.1I | 0.65 | 1.45 | 9.80 [55.99| 0.96| 2.14|14.43|82.47/11.04 4.9
i 5 32.06 | 1.20 | 1.28 | 9.49 [55.97|| 1.77| 1.88 13.97/82.38| 9.49| 5.7
29.75. 30.97 | 2.36 | 1.25 | 9.76 [55.66|| 3.42| 1.81/14.14/80.63| 9.60| 5.8
§ 35.14 | 0.73 | 1.47 |10.30 |52.36|l I.I3| 2.27|15.88/80.72| 9.16| 5.7
33.74 | 1.81 | 1.38 | 9.47 |53.60|| 2.73| 2.08|14.30/80.89| 9.40| 5.6
31.83 | 0.90 | 0.83 |11.36 |55.08|| I.32| 1.22(16.66/80.80| 8.91| 6.1
33.09 | 1.24 | 1.31 | 9.93 154.43|' 1.85| 1.96/14.84!81.35 9.50[ 5.7
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o —— TABLE Composition of Average Loaf. g o
= In Original Material. In Water-free Material. §.«. g,u
g TS TG I -
: in : @ | 225 {9¢ a® | 558 . | &8
i i toaidul Kohves, B | sE ) g |85 (SRRl B g | EC 2R aR s
& ' R LB - G O
- a E“- | ot ez "6 <
(oAl e e
Loaves of Varying Prices.
i ¢ 2.86 | o. 1.38 | 9.54 [55.68|| 0.80| 2.06/14.21(82.93| 8.16 |3.9
1001| (3 cts.) The Moh}cat: Co., New London.............. 11.85, 12.45 ) 3 o_gg 1.46 |11.07 |53.44|| 0.12| 2.21]16.76/80.91|10.00 (4.2
68| (4 cts.) N. Jevolino, New Haven 15.1 33.95 .
9 S X 5 N WL AVE TG o &0 0 e g e s e 5.13, 15.13 8! 1.62] 1. .357|55.18]| 2.40[ 2.17 13.83|81.60| 9.18 4.7
967 ¥ Wm, Mcleman,/New Haven. .| .o ilivsis 13.16, 13.62 1.80] 32.3 AL 8 8
949 e el Sl e U o g B 13.97 33.31| 33.71 | 0.76 | 1.44 | 9.64 |54.45|| 1.15| 2.17/14.54/32.14| 7.80 |5.4
1| (8cts) A. Jacobson, Norwich. ..........coomimniins. Soitbolmitet 31.64 | 0.31 | 1.67 | 9.76 |56.62|| 0.45| 2.44/14.28/82.83/16.64 [5.3
ggo P e S e R G R Ras e B S R R g zggg 29.36 | 0.12 | 1.00 |10.13 |59.39|| 0.17| 1.42|14.34/84.07/20.95 4.3
1012 % J. O’Brien, Waterbury. '(Gold Medal) 19:05 32,90 | r.22 | 1.23 | 0.45 |55.20)| 1.82) 1.83114.0882.27/12.78 6.7
Bread not made in Connecticut.
6.8 .8
989| (rocts.) Dexter’s Mother’s Bread, Springfield, Mass. B o6 his 2911098, S0 0881 @ Al 08183 ,001R0RY) |5
(@ash Graceryy Hartford) L Ly lE ol iiliis (g 27.44 3 8 )
1002 (5cts.) Dexter’s Five-Cent Bread, Springfield, Mass. Lt SRR B ol e B ol (Al ok
(L. €. GadboisiiNEw, Londan).... L.l s dibli e ,113.47, 13.44 .8
1018 (5 cts.) Dexter's Five-Cent Bread, Springfield, Mass. §7:98 | 0,29 | 7.77 | 9-41 [50.85)) 0.47) 2.84/15.09/81.00} B.53 |5
H. R: Hotchkiss, Waterbuxy) .. i sedii i b vl UL v Wy 2l e 3 L d
973| (5 ct(s.) Fleischmann’s Peterr lgg.’x)l Bread, New York. A 3350 B aioo Lix s 12060063, 38/ 9. 9%) o0l anborBay 81079, ¥
(Village Store Co.; Bridgeport).. ../ . bt i snie e 54 13.23, 13.40, 12.84/1358 6.
1009| (5 cts.) Shults Bronx Bread, New York. (Brown 32.18 | 0.58 | 1.62 |10.35 |55.27)| 0.8/ 2.30/15.26/81.49) 8.42 0.4
Bros..Stamiord )i cosia sl e il B L S 12.03, 12.80 8 {30
1008| (5 cts.) Ward’s Dainty Maid Bread, New York. (Brown RTn 0,09 | 2,05 L10.Ax 56,50l 1,28, 2, 03114, 043X 731 8,24 073
& Webb Stamiard )yl dLL L Co L e LS 12.45,.13.12 “ 8.8 8
992| (5 cts.) Ward’s Tip Top Bread, So. Providence, R. I. E M bong | 1.9 1 6 00 amyonil 2900 818814 R0 T RRL 818115
eRLBLSmith. Napwich) 0l Etiule i s de g i d 13.47, 13.93 6.
1026] (5 cts.) Ward’s Tip Top Bread, Bronx, N. Y. (A. F. 133:04 | 0.92 | 1.60 | 0.81 |54.63)| 1.37} 2.39/14.6581.59) 8.84 0.1
{ 1 Rl VG 3123, 1310
1006| (5 ct§§Ck‘;vn:::i,‘gsl (.:Ifgp’ ;:p %:;:;}k&ew York. (W.W. Wid3e 133 33.07 | 0.82 | 1.35 | 9.22 |55.54| I.23| 2.02 13.77[82.98 8.81 (6.1
Waterbuiry, Starhtord) e/ et gt Boin iy B sl B 13.05, 13.20 | 116
3 39.53 | 4.37 | 1.80 |11.76 |58.12]| 6.75| 2.72/16.7683.76(12.72' 6.9
ﬁ‘;";‘r;"s;‘ of all samples. . i\.c.ops snignbr s i?'65: 28.13 | 0.08 | 0.83 | 8.39 |49.15| 0.12 1.32|12.59§76.7 | 7.95'14.2
Average = ‘ T RS W i 33.80 | 1.21 | 1.42 | 9.73 53.84ll 1.83 2.15114.6981.33 9.24'15.7

15 cent loaves only, ?Guaranteed weight 13 0z. 3 Guaranteed weight 12 0%

S, were examined. Moisture was determined in every loaf,
other ingredients only in a single loaf unless some abnor-
‘1n this loaf was noted. The analyses, reported in Table I,
lculated to the average water-content of the loaves pur-
from each particular baker. In 193 cases the loaves cost
Cents, in three four cents, in three eight cents, and in one
three and ten cents.

brought promptly to the laboratory, where they were weigl}ed
at once and a quarter-section taken for analysis, thus insuring
the proper relation between crust and crumb. The quarter
section was weighed, cut into thin slices, and dried in the aif
over steam pipes until dry enough for grinding. i

Two hundred and one loaves, representing the product of
seventy-nine Connecticut, one Springfield and three New York
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Weight of Loaves.

The five-cent loaves ranged in weight from 11.39 to 19.65;

ozs., average 13.98 ozs. Six of these weighed less than 12 0zs.
twenty-five from 12 to 13 ozs., eighty-two from 13 to 14 ozs,:
forty-two from 14 to 15 ozs., 18 from 15 to 16 ozs., eight from
16 to 17 ozs., three from 17 to 18 ozs., one from 18 to 19 ozs.,
and one over 19 ozs. The two three-cent loaves weighed 11.85
and 12.45 ozs.; of the four-cent loaves three weighed from 11.6
to 12 ozs, three from 132 to 14 ozs, and two 15.2 ozs.; the
three eight-cent loaves weighed 19.1, 24.3 and 29.7 ozs.; the
ten-cent loaf, 27.4 ozs.

A similar investigation was made by the writer in New Jersey
in 1895. At that time forty loaves, costing four or five cents,
weighed from 12.7 to 21.8 ozs., average, 16.4 ozs. In other
words, in 1895 in New Jersey 58 per cent. of the five-cent loaves
weighed over 16 ozs. and 83 per cent. over 15 ozs., while in 1912
in Connecticut only 7 per cent. weighed over 16 ozs. and only
16 per cent. over 15 ozs. Assuming similar conditions in these
two states, the average weight of the five-cent loaf has shrunk
since 1895 from 16.4 to 14 ozs., or 15 per cent.

Variations in Weight of Loaves from Same Bakery.

In fifty-three instances two, and in twenty-seven, three, five-
cent loaves were bought of the same baker at the same time, and
represented the same baking. The average variation in weight
of loaves from the same baker was 0.53 oz. These variations
are summarized as follows:

7 from o to .125 oz.
15 from .13 to .25 - oz.
23 from .26 to .50 oz.
15 from .51 to .75 oz.

9 from .76 to 1.00 oz.
8 from 1.0I to 1.25 ozs.
3 from 1.50 to 2.00 ozs.

In other words, the product of 26 per cent. of the bakers varied
less than 0.25 oz, 56 per cent. less than 0.50 oz., and 75 per
cent. less than 0.75 oz., while with 11, or 14 per cent. of the
bakers, the variation exceeded 1 0z. The analyses of the samples
indicated that these variations were seldom due to differences in

moisture-content, but rather to ‘irregularities in the loaves
themselves.
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Chemical Composition of Bread.

The samples showed wide variations in all their ingredients.
The maxima, minima and averages are given in the following

Max. Min. Ave.

.................... I R (o5 28.13 33.80

Etheri Extract .. i u:a 5 AR 4.37 0.08 1.21
BERSTE L N S O I L U 1.80 0.83 1.42
17 e R RS SISO B R MO W 11.76 839 9.73
Carbohydrates and Fiber .......... 5812 ' 4915 53.84
Dry Matter per five-cent loaf, oz. .. 11.73 7.5 0.24

The moisture-content of the individual loaves ranged from
27.70 to 40.07 per cent.; twenty-two contained from 27.7 to 30.9,
hty-four from 30 to 32.9, sixty-nine from 33 to 35.9, and
enty-six over 36 per cent. In some instances, at least, the
ead contained excessive water. This is shown more strikingly
when the actual amount of dry matter per loaf is considered.
In the five-cent loaves this ranged from 7.95 to 12.72 ozs.,
rage, 9.24 oz. Four bakers supplied less than 8 ozs. of dry
atter per loaf, seventy-three from 8 to 10 ozs., twelve from
0 to 12 ozs., and one over 12 0zs.

b The ether extract (fat) also showed a wide range, from 0.08
. to 4.37 per cent. These differences are largely due to the
ethods of the bakers. In some cases only flour, yeast and salt
are used, while in others milk, butter, lard and sugar, either alone
‘or in combination, are employed. The variations in fat are also
ue in part to the fact, noted by several investigators, that in
he process of baking a part of the fat is either destroyed or
endered non-extractable by ether. In three samples the amount
. of fat found is much lower than could have resulted from the

‘use of any brand of flour.

. The variations in ash, protein and carbohydrates are due in
‘part to differences in moisture content, but even more to the
aterials used.

Bread of Different Cities.

- Table II shows the average composition of the five-cent loaves
Produced in nine Connecticut cities. The average weight of the
loaf ranged from 1292 to 15.28 ozs, Stamford showing the
lightest and Hartford the heaviest loaf, a difference of .2.36 ozs.
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TaBLE Il:—AVERAGE ComposiTION oF Five CENT LOAVES OF BREAD

Sorp 1IN DirrereENT CITIES.

Composition of Average Loaf.
9| In Original Material. | In Water-free Material. &
E s : s n =
&3 . |88 | . | & | a5 |l S
ciy. Bl & sl |8 ¢ 8|3
LT e o O A S - o
o o = = B ® 0 B 5= e
Aok losprRl 3 | & PR B (2] & |58 | %
oz. 0
Bridgeport, .00 0 10,13.87//33.01,1.42,1.37, 9.52'54.6812.12,2.0514.21'81.62; 9.
Favtiortle. oSyl 12|15.28(|33.25/1.39|1.46/10.01|53.89|2.08|2.19(15.00|80. 73||10.
New Haven........ 21|13.80|(34.75|1.52|1.41| 9.52|52.80(2.33|2.16/14.59/80.92|| 9.
New London....... 6/13.89(/34.37|1.60[1.50| 9.79|52.74(2.44/2.29(14.92/80.35|| 9.
Norwalki oo o 2|13.16|(32.28/0.93|1.57|10.25/54.07|1.36(2.32|15.14(81.18| 8.
Norwichiz s, oids Sy 313.78||33.04/1.18/|1.35| 9.46/54.97(1.76/2.02|14.13/82.09|| 9.
South Norwalk..... 313.78|(34.88|1.02|1.38| 9.63|53.09|1.56/2.13|14.79/81.52|| 8.
Stamford LSkt 5|12.92{(34.14/0.59|1.53| 9.54|54.20/0.88|2.32|14.50/82.30|| 8.
Waterbuxyz oLl 50 10|14.21|{33.00|1.24/1.31| 9.93|54.43|1.85/1.06/14.84/81.35]| 9.

Averageofall sam-

plestst Wiy 13.98(/33.80[1.21|1.42| 9.73'53.84(1.83|2.15 14.69'81.33!1 g

/_

per Loaf.
, Cost per Pound of Bread.

I N o 00w W

&
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per loaf, or 1.69 ozs. of dry matter. The average Hartford loaf
also contained more protein and fat and almost as much carbo-
hydrates as that sold in Stamford. Of course these averages
are not necessarily conclusive for those cities in which only a few
samples were taken. However, in each town all the more repre-
sentative bakeries were visited, and the averages as given
probably reflect quite ‘accurately the existing conditions in the
cities named.

Cost of Bread.

The bread cost from 4.2 to 6.9 cents per 1b., with an average
of 5.7 cents. The average cost per Ib. in the three-cent loaf was
3.9 cents, in the four-cent, 4.8 cents, in the five-cent, 5.8 cents, in
the eight-cent, 5.4 cents, and in the ten-cent, 5.8 cents. The
cheapness of the three- and four-cent loaves indicated, therefore,
a real saving, as far as quantity is concerned, because the relative
decrease in price was greater than the decrease in weight. The
data for the eight-cent loaves are limited to three samples, but
these indicate that this sized loaf is a cheaper purchase than the
five-cent loaf, about double the weight of bread being furnished
for an increase in price of but 60 per cent.
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The average cost per Ib. in the five-cent loaves in the different
ties ranged from 5.3 to 6.2 cents, Hartford showing the lowest
d Stamford the highest cost. On the average, the cost per
pound of bread in Hartford was 0.4 cent lower than in any of the
other cities. Bridgeport, New Haven, New London, Norwich,
uth Norwalk and Waterbury showed very similar costs, while
Norwalk the cost was almost as high as in Stamford.

 Guaranteed Weight.

. Fleischmanw’s Peter Pan Bread, claiming a weight of 13 ozs,,

weighed 12.84, 13.23 and 13.40 ozs. Shults Bronx Bread,
claiming 12 ozs.,, weighed 12.03 and 12.80 ozs. Ward's Dainty
Maid Bread, claiming 12 ozs., weighed 1245 and 13.12 ozs.
Ward’s Tip Top Bread, claiming 12 ozs., weighed 13.05 and 13.26
ozs. There appears to be no difficulty, therefore, in the bakers
maintaining the weight claimed.

CANDY.

One hundred and eighty-nine samples were examined, mostly
of the cheaper sorts. These included the following:

Mixed chocolates and chocolate 6 Fudge.

.~ creams. 13 Jelly Beans.

§4 Caramels. 20 Gum Drops.

5 Marshmallows. 11 Licorice Lozenges.
Marshmallows in combination. 4 Coated peanuts.
Wafers and mottoes. 30 Miscellaneous.
Molasses kisses.

The examination was directed chiefly to determine added
mineral matter and coal-tar dyes, and the accuracy of the weight
claimed for the various candies.

Mixed Chocolates and Chocolate Creams.

- Thirty-five samples were examined. The fat in the coating
anged from 28.58 to 49.64 per cent.; the ash in the coating
om 0.72 to 2.26 per cent. The fat appeared in all cases to be
' Cocoa fat and no mineral adulterant was detected.

g . The cost of the samples ranged from fourteen to seventy
~ cents per pound.
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TaBLE III:—MixEp CHOCOLATES AND CHOCOLATE CREAMS.

Sample No.

Weight, || Cost. Analysis of Chocolate Coa:ing
! : 18] e
Brand, or Dealer. o 2 Lo &
%, g g S
5 s S L
& b 5| s |lS |3 s® ‘n:gh-
Elg (|~ ™ ;|58 £
FC N R - 0 k] k- <
v O | & [[& [ = |A s

|

l
|

"

——

! gms.|gms.|(cts.|cts.|| % o s,
Russell’s Chocolates (Cambridge, Mass.) .. .|227|234 35| 68/(32.76|45.2] 28-33
H. D. Foss & Co.'s Chocolates (Boston,

Mass ). s At s lasl ol Sl ey 227|251/ 30| 54/(35.71/45.5| 28-32
Bart's Satutdayi@andy, T btk id 4541433/| 29| 30/134.27/45.5| 30-35
Lenox Necco Sweets, Chocolates (Boston,

Massyins iy P 227241 25/ 43({40.65/45.5| 30-35
Violet Assort, Chocolates (Touraine Conf.

Loz iBostany: Massi) el bl el s ) 454(430|| 29| 31/(35.63(45.0/ 29-32
Assorted Bon Bons & Chocolates (Mirror

Gandies, Nio ¥ I o ISR 6 o 454/457| 29 29(/30.91(42.5| 29-32
Lowney’s Cameo Assort. Chocolates (Boston,

MEasst)ul i preh S i GEain s g e 227|235/( 25| 48/(33.26/46.0| 33-35
Sparrow’s Empress Chocolates (Boston Conf.

- A A e It Ll P e b 227/226|| 35| 70((36.29/42.0| 29-32
*Bradley & Smith’s Chocolate Creams. .. ... 227|225/ 10| 19{31.46(46.5| 29-31
Assorted. Olympia Candy Co., New Haven 227\215/| 10| 21([35.78/43.0| 33-35
Assorted. Sold by Shartenberg & Robin-

son; New Haven b o bl maiilanestivg 227(238/| 8| 15(/36.67/40.0| 34-36
*Kibbe Co.’s, Chocolate Creams (Springfield,

WEQSSY) et A A A e TN 227218/ 10| 21/35.65/46.0| 33-36
Dorothy Chocolates Assorted.............. 227|233|| 25/ 49|(33.42(45.5| 29-32
Chocolate Creams. Olympia Candy Co.,

Stamford: /Ll EE LT R 227|225/|| 10| 20/(37.21/44.0| 28-32
Chocolate Creams. Wm. Matthews, Glen-

13 7 ol Sl RN R A e 227/236|| 13/ 25//32.57/45.0/ 30-32
Chocolate Creams. Eagle Candy Co., Stam-

s {13 s UM Sl e g 1 AR T 227/210|| 10| 22|(31.48/45.0| 30-33
Bell’si Chocolates. /i il Wil ol s 227|218|| 10| 21(|32.69/45.0] 28-31
Sold by Norwalk Candy Co. (Columbus,

o o i T Rl L D S RS O T 227/217|| 10| 21{(35.29/40.5| 30-33
Sparrow's Chocolates (Boston Conf. Co.)...|...|238/ 10| 19|(49.64/46.0 28-32
Chocolate Creams. Olympia Candy Co., ®

Bridgeport o et e 227238|| 10! 19|{30.5246.0! 31-34
Sold by Aftlantic Fruit Store, Bridgeport. . ..|227|232|| 10| 20{/37.09/46.0 30-33
Sold by Musanti Conf., Bridgeport (Cam- |

bidge; Mg sst )i DO IR E i 2Ty 227|229|| 20| 40((39.89/46.0| 31-34
Howland's Dry Goods Store, Bridgeport. . . .|227|243|| 20| 37 37.20/46.0| 26-28.5
Riker's Drug Store, Bridgeport. . .......... 227|235|| 15| 29|{41.84/46.0| 28-30.5
Lane’s Confectionery, Bridgeport.......... 227|235/|| 20| 39((34.45/46.0] 27.5-28
Sold by 1367 Stratford Ave., Bridgeport. . . .|227/219|| 15/ 31 33.344‘45.5 31-32
Sold by Store, Cor. Stratford Ave. and E. !

MainiStesiBridgepors. i il ioael 227(217| 10| 21||28.58/46.0| 27-29
Star Confectionery, Bridgeport............ .+|227|229|| 13| 25 34.66‘45.0 30.5-31
Sold by G. N. Jensen, Hartford............ 227(238|| 10| 19(/4T-12(46.5| 33.5-35
Schraft's Chiaealates: i/ al] opdil i 227(227|| 20| 40(|35.48/46.5| 30-32°
Morris, ‘Hartfordaiinie o liiahaiiicasaiiy 227(230|| 10| 20|!35.39/45.0(31.5-32.5
Darrow & Ruden, New York ..... AL 454/470(| 15| 14/(32.09/46.5| 29-31
Sold by Kelly’s Bakery, Waterbury.........} 227|239|| 10| 19((31.53/47.0| 31-32
Sold by M. Baz, Waterbury............... .|227(247|| 10| 18//40.44/47.0| 3I.34
Raspberry Chocolate Cream, Delatour

(Stamped on each candy)................ 227|236l! 20| 38/'33.18/46.5|31.5-32.5

- O

P e

e )

-

* Statement of dealer.
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- In all but nine samples a correct weight of candy was delivered.
Barr's Saturday Candy and Touraine Violet Assorted Chocolates
contained 0.7 and 0.8 oz. less than the pound claimed. Kibbe's
Chocolate Creams, Bell's Chocolates and chocolates sold by the
. store at 1367 Stratford Avenue, Bridgeport, were each short
. 0.3 oz. on a half pound purchase. Chocolates sold by the
" Norwalk Candy Co. and the store at corner of Stratford Avenue
and E. Main Street, Bridgeport, were each short 0.4 oz. in a half
pound. Those sold by the Olympia Candy Co., Stamford, were
short 0.42 oz. and those of the Eagle Candy Co., Stamford, were
short 0.6 oz. in a half pound. Most of these shortages were
apparently due to the practice of selling cardboard for candy.

Caramels.

i Fourteen samples were examined. The ash ranged from 0.63
to 1.46 per cent. No adulteration was detected. In all but two
of the samples the individual caramels were wrapped in oiled

~ paper. :
. The cost ranged from 8 to 60 cents per Ib.
¢

-

TaBLE IV :—CARAMELS.

Weight. Cost.
0 Brand, or Dealer. g)‘ i
o 9
[~ ! s B -
‘3 3 b e
& 5 b} 5
Q 1< = A

gms.| gms.|| cts. | cts.

Cream. E. F. Hopton, Binghamton, N. Y. ............ 227| 291f| 5| 8

Bandard. Lancaster, Pa..........000.... G T 227 236/ 12 | 23 |1
* Huyler's. New York. (Many with nuts)............... 227! 228/| 30 | 60 |I1.13
*Chocolate. Wardwell’s Confectionery, Stamford ....... .«+| 99|l 15 | 34 |l0.65
liSsorted. ' (Columbia).f.......J 00 .00 S e S R 227/ 225( 15 | 30 EI.I7
9/* Assorted. Sold by F. W. Woolworth & Co., Stamford ..| 227| 225 5 | 10 |0.63
iVanilla. Sold by Morelli & Carbonne, Norwalk ........ 227| 237|| 13 | 28 [I.
lahilla. (Columbus), with nuts {1, [v 2 0000 UL L 227| 230|| 13 | 26 |1.
*Chocolate. Lane’s Confectionery, Bridgeport .......... 227| 240|| 20 | 38 |o.
Chocolate. E. L. Graves, Bridgeport ...........cocvee. 227| 222 15 | 31 |1,
8iChocolate. Capital Candy Co., Hartford ................ 227| 226/ 15 | 30 |o0.
Assorted. Peterson’s Candy Kitchen, Hartford.........| 227| 220/ 13 | 27 0.
Chocolate. Sold by S. J. Rickman, Hartford........ «os 227] 240|| 20 | 38 1.
t Vanilla. Sold by Sam Spalter, Hartford. ........ A 227 211!l 10 | 22 'K,

= »
e I Ash.
+

* Wrapped in oiled paper. ’(Wrapped in brown oiled paper.
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- _—
/ L Weight. Cost.
2 -
Z 8| s
© Brand, or Dealer. g % § g
O = i e < z
; gms, | gms. || cts. | cts. | % i
1374 |Hauff’s Confectionery, New Haven............ 227 | 232 || 25 | 49 | 0.73 | 0.38
1375 |Extra Fine Marshmallows (Mirror Candies)....| 227 | 237 || 20 | 38 | 0.55 0.35
1376 |Athens Candy Kitchen, New Haven. ......... 227 | 211 || 13 | 28 | 0.31 o_4§
1377 |Grand 5 and 10 Cent Store, New Haven. (Brown-
ish-yellows coatingl) o\ gy Nlia st ARy 227 | 228 HLLI0c 0.0 L
1378 |Marshmallow Santa Claus (surrounded by paper)| ... 99 || 12 | 55 | 0.19 | 0.56
1379 |S:/S. Kresge, New Haven. ... . . uiu s dosions 227 | 272 5 8 | 0.31 | 6.4r
1406 |Boston Candy Kitchen,.........o.ueuninniin. 227 | 235 || 10 | I9 | 0.32 | 0,48
1607 |House of Hasselbach, New Haven............ 227 | 229 || 20 | 40 | 0.35 | 0.0g
1417 |Mason & Legenheimer, New York......... ..+| 227 | 236 || 10 | 19 | 0.31 0.43
1427 (Sold by J. R. Evans, Stamford................ 227 1 F2X 5| 10 | 0.58 | 0.42
1430;:|Henry Heide, New Vork. ... 0 v )l d s 99 | 94 || 10 | 48 | 0.51 | 0.46
1440 |Sold by Eagle Confectionery, Norwalk........ voAl HEFON 0V 127°1 /0. 3T | 0.52
1499 (Sold by Peter Arillo, Bridgeport.............. ... |IOL || 10 | 45 | 0.22 | 0.47
1505 (Sold by E. L. Graves, Bridgeport............. 227 | 216 || 20 | 42 | 0.35 0.19
1514 |88 KresgewBridgepottyin 210ty L. 227 k227 510 1 0.29 | 0.43
1523 |5 and 10 Cent Store, 550 E. Main St., Bridgeport| 227 | 206 5| I | 0.34 | 0.44
1529 |Star Confectionery, Bridgeport............... 227 | 224 || 10 | 20 | 0.25 | 0.64
1548 (Palace of Sweets, Hartford. . /... .00 0uiiis 227 | 227 || 10 | 20 | 0.28 | 0.40
1552 |Knorpp’s Real German ‘‘ Fairy Foam ” Gandies.
(Babiesiui i Wi DE i S Sl i P 84 || 10 | 54 | 0.20 | 0.66
1556,V H oldstoek’s, - Hartford.:, il e Loy s Bri i) 227 | 213 |1 15/ ['32/| 0.21 | 0.42
1559 (Hartford Candy Kitchen, Hartford............ 227 | 225 || 10 | 20 | 0.32 | 0.42
1566 |Brown, Thomson & Co., Hartford........... 227 | 280 || 10 | 16 | 0.21 | 0.28
1589 |H. G. Woolworth Co., Waterbury,........... 227 | 229 5| I0 | 0.25 | 0.37
1592 |Palace Confectionery, Waterbury............. 227 | 240 || 10 | 19 | 0.19 | 0.51
1598 |Angelus, Rueckheim Bros. & Eckstein, Chicagoj 86 | 111 || TO | 4I | 0.29 | 0.47

No short weight was detected except in the vanilla cax;amels
sold by Sam Spalter, Hartford, which were short 0.56 oz. in a
half pound.

Marshmallows.

Twenty-five samples were. examined. Many of the samples
contained much adhering powder, consisting largely of corn
starch. This ranged from 1 to 52 grams per pound. It was
particularly large in Mirror Extra Fine Marshmallows and those
sold by the 5 and 10 Cent Store, 550 E. Main Street, Bridgeport,
in which it amounted to nearly 2 ozs. in the pound. The ash
ranged from 0.19 to 0.73 per cent., indicating no added mineral
adulterant. The nitrogen found, except in Hasselback’s and
possibly Graves’, indicated the use of gelatin, the presence of
which was confirmed by other tests as shown in the table.

b

RSHMALLOWS.
& g A Precipitate with| Precipitate

Sl thenCod | AmowmcafSoluionon, | Reslton Cooing Heated | g parlont.™| Wit *7
Nearly ﬁomplete. %urgxg w@tﬁ ffoam.... 8ons. gellatt. p};)tt g::‘gr ..... g::i.
Werylittle....... urbid with foam....|Cons. gelat. ppt.... VYeunn .
Murzh. S Nearlycleax .z .0 Slight gelat. ppt..../Medium...| Heavy.
Very little....... Nearly clear......... Veryslightgelat.ppt./Small ..... Heavy.
BBuch. . ... i) Slightly turbid....... Cons. gelat. ppt. .../ Medium Heavy.
Werylittle.. J.. ., Slightly turbid....... Medium 1getlat. ppt.. geavy ..... ?l?a}‘)’ty.
PReh. L A E DI s R Cons. gelat. ppt....|Heavy..... ight.

Msch ........... 4 BLih 4 T SO v Cons. gelat. ppt....|Heavy..... Heavy.
R R Eyrbide e Nl Cons. gelat. ppt....|Heavy..... Heavy.
BCh. . Turbid with foam....|Slight gelat. ppt....|Heavy... Heavy.
e, L Nearlyclear., . i, 24 Veryslightgelat. ppt.[Heavy.. Heavy.
Mery little. ... .. Slightly turbid....... Slight gelat. ppt.... }/'{ery heavy g'ea}:ly.
Rl Burhid, bt o Cons. gelat. ppt....|Heavy..... ight.

Mluch. IR el O Furhadi s Bl Cons. gelat. ppt....|Heavy..... Heavy.
hRtle. . ...l Sl. turbid with foam.!Slight gelat. ppt....Medium Heavy.
e, Ll Turbidis o i e |Cons. gelat. ppt....|Veryheavy.| Heavy.
e 1 3Rve o) (o SRR A i'Cons. gelat. ppt....|Heavy,....| Heavy.
Nexylittle, . 2. .. Slightly turbid...... [Veryslightgelat. ppt.|Heavy..... Slight.

L A L Clear, yellowish..... iNo 12421 AR A Heavy.. i Heavy.

o
i
)
i
B2
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The cost ranged from 8 to 55 cents per pound. This is doubt-

 less to a large extent influenced by delicacy of flavor and fineness

of texture, qualities which are not revealed by chemical analysis.
Five samples showed short weight. Henry Heide's were short
0.2 0zs. in 3.3 0zs., or 0.9 oz. in the pound. Graves’ were short

. 0.4 oz., Holdstock’s, 0.5 oz., Athens Candy Kitchen, New Haven,

0.56 oz., and 5 and 10 Cent Store, 550 E. Main Street, Bridge-
port, 0.74 oz., in the half pound. The last named firm in selling
a “half pound” of marshmallows, actually delivered 6.4 ozs. of
marshmallows with 0.9 oz. of adhering powdered sugar and
corn starch.
Marshmallows in Combination.

Eleven samples were analyzed. The three samples coated
with chocolate contained from 34.12 to 40.25 of cocoa fat in the
coverings.
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The cost per pound ranged from 22 to 42 cents.

No marked shortage in weight was found except in Hold-
stock’s Marshmallow Caramels, which were short 0.42 oz. in the
half pound. r

Wafers and Mottoes.

Twelve samples were examined. The ash was inconsiderable
in all cases, ranging from ©.05 to 0.13 per cent. The samples
contained considerable quantities of insoluble matter (starch),
ranging from 0.78 to 10.63 per cent. Kibbe's Cinnamon Sultan
Wafers, mottoes of the Olympia Candy Co., Stamford, and two
samples of Woolworth’s Mottoes, contained large quantities,
from 6.83 to 10.63 per cent. ‘

All but one of the samples contained artificial color. Erythro-
sin was detected in ten cases, amaranth in five, naphthol yellow
S in six, orange I in seven, and indigo-carmine in one. One
sample was probably colored with naphthol yellow, and one each
with an unidentified green, yellow and natural color. In all
cases where the color was positively identified it was one of the
seven permitted coal-tar dyes. The green in Brigg’s Boston
Wafers and the yellow in the mottoes of the Olympia Candy Co.,
Stamford, and in those of the Star Confectionery, Waterbury,
were not permitted dyes, but we failed to identify them.

The samples cost from 10 to 42 cents per lIb. Of the nine
samples sold for a definite weight, one-half pound, only one
showed a material shortage. This was 1415, Olympia Candy Co.,
Stamford, which was short 1.2 ozs. in the half pound.

Molasses Kisses.

Eight samples were examined. In seven of these the ash
ranged from 0.20 to 0.92 per cent. Joslin and Allew's Ta-To,
however, contained 3.78 per cent., an excessive amount. One
sample was colored with amaranth, a permitted coal-tar color.

The cost ranged from 17 to 22 cents per pound.

All but two of the samples showed short weight, ranging from
0.2 to'1.5 ozs., in the half pound. The samples from Joslin and
Allen, the store at 1367 Stratford Awenue, Bridgeport, the
Bradley Smith Co., and from the Olympia Candy Co., were short
0.5, 0.6, 0.6 and 1.5 ozs., respectively, in the half pound.
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¢ Fudge.

. The six samples examined showed an ash ranging from 0.35
to 0.89 per cent. They cost from 10 to 44 cents per pound.
Only one sample was materially short weight, Hasselbach’s
Marshmallow Fudge, which was short 0.6 oz. in the half pound.

TaBLE VIII:—Morasses Kisses aND FuDGE.

Weight. Cost.
Brand or Dealer. :.;, by
< 4 S
£ E & & ;
G 3 & iy i
(3] = ~ B~ <
Molasses Kisses. gms. | gms. || cts. | cts *
'he Runkle Co., Kenton, O.........coviiiininannn 227 | 221 || 10 | 2I || 0.73

Olympia Candy CotiStamterd . (CasldEluealventis sl 227 | 185 8 | 20 || 0.92

e Bradley-Smith Co., New Haven (Satin Puffs). ...| 227 | 210 || 10 | 22 || 0.73
i. E. Burdick, Woonsocket, R. L, (U. O. Z. Brand)| 227 | 218 8| 17 || 0.806

Sold by Store, 1367 Stratford Ave., Bridgeport 227 | 211 || 10 | 22 || 0.20

The Kibbe Co. (Delicious New Kings) ........ .l 227 | 234 || 10 | 19 || 0.86
lver Bros., Hartford, (Silk Kisses)........... .| 227 | 226 || 10 | 20 || 0.61

lin & Allen, Waterbury, (Ta-To).........coouueen 227 | 212 || 10 | 21 || 3.78

g/ Fudge.

Chocolate, Sold by F.W. Woolworth & Co., N. Haven| 227 | 228 5| 10 || 0.64
arshmallow, House of Hasselbach, New Haven....| 227 | 210 || 20 | 44 || 0.7
ut, Eagle Candy Co., Stamford ..............c0ot. 227 |“220 || 10 | 21 || 0.56
1d by J. R. Evans, Stamford ...........oovveninnn 227 | 231 5| 10 || 0.79

[S01d by F. R. Starr, Norwalk ,.......000 0 iiiiae.. 227 | 223 || 10 | 20 || 0.35
hocolate, sold by F. W. Woolworth & Co., Waterbury| 227 | 227 5|10} 0.89

Contains amaranth. + Contain peanut butter.

Jelly Beans.

Thirteen samples were examined. The ash ranged from 0.12
0.47 per cent., giving no evidence of added make-weight.

Each sample contained bean-shaped candies of assorted colors,
d to save time a composite sample of the colored beans was
st examined. In this was found amaranth, erythrosin, napthol
ellow S, and orange I, all permitted colors. At least one coal-
. tar color was found in each sample except 1400, which contained
hineal and 1497, probably cochineal also. In these two sam-
- ples the other colors were not pronounced, and were not
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identified.
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1513 contained cochineal and erythrosin.

1551,

Woolworth's, contained magenta, an unpermitted coal-tar color.
1544 contained charcoal.

The jelly beans cost from 10 to 21 cents per pound. Bradley,
Smith & Co’s (1400), Woolworth’s and the Hartford Candy
Kitchen samples, showed shortages in weight of 0.77, 0.74 and
0.77 oz. in the pound.

TasLE IX:—JeLLy BEANS.

Weight. || Cost.

S Brand or Dealer. gc 2t Colors.

z b $|5

= L I )

E E1ENSIE 4

i CHEA B4

E1E |l818

1380|Assorted. *Bradley-Smith Co., New Haven .. .|227248|[10(18|/0. 12|Permitted coal-tar
1400 £ g & 4 454 4321|20|21/(0.16|Cochineal
1421 £5 Eagle Candy Co., Stamford........ 454/449||15|15{/0.47|Permitted coal-tar
1438 iy F. W. Woolworth & Co., S. Norwalk|454/431|{10/11|[0.32 4 5
1497 4 Store 1321 State st,, Bridgeport..... 454451(|20|20((0. 16/Cochineal
1513 o Store 1312 Stratford ave., Bridgeport|454/451||15/15|(0.16|{Magenta
1541 o H. W. Cleveland, Hartford ........ 454/454||20/20((0. 31| Permitted coal-tar
1544|Licorice Peterson Candy Kitchen, Hartford. .|227/218|| 8/17/|0.31|Charcoal
1551|Assorted. F. W. Woolworth & Co., Hartford. .|454/450||10/10||0. 34| Permitted coal-tar .
1567 L Hartford Candy Kitchen, Hartford. .|454/432||20/21|{0.21 e i
1575 fit Leroy Bros., Hartford /b ia L Ll 454.449||20{20|(0. 32 e %
1503 & Palace” Confectionery, Waterbury. ..[454/460|/15/15/|0.28 5 2
1595 9 F. W. Woolworth & Co., Waterbury|454453|/10/10}|0.20 i 9

*Statement of dealer.

Gum Drops.

Twenty samples were examined. The ash ranged from 0.16
to 0.51 ‘per cent. As with the jelly beans a composite sample
of the gum drops was first tested for color. In this composite
amaranth, erythrosin, naphthol yellow S and orange I, all per-
mitted coal-tar colors, were detected. Individual dye tests to
determine if any sample contained only natural color were not
satisfactory because of the weakness of the color solution in
many cases. No unpermitted coal-tar color was found in any
of the samples.

The gum drops cost from g to 31 cents per pound.
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In only two samples was there a marked short-weight. The
sample from the Greek American Confectionery Co., New
Haven, was short 0.42 oz., and that from the New England

Candy Co., South 1\; orwalk, was short 0.46 oz. in the half pound.

A Licorice Lozengés.
Eleven samples were analyzed. The ash was extremely vari-
able, ranging from 0.43 to 2.41 per cent. All the samples, except
1418 and 1494, contained carbon (charcoal) and in 1564 this
amounted to 0.23 per cent. :

TaBLE XI:—LicoricE LozZENGES.

‘Weight. Cost.
s Brand, or Dealer. S
Z g <
s S e
E g ] e
E o le &1 &) <
: gms. | gms. || cts. | cts. %
1418 | 'Henry Heide, New York (. . 00100 114 | 121 8130 | 2.24
M ot e sl 2271 235 | 20 39 | 2.19
o R G i | 134 || 7|24 | 200
i i III 5|20 (| 1.92
;ggﬁ 3 ggg B PR TR 170 | 172 || 10 | 26 2.?6
7 A LA 8 b DR OMERBTRIC 3G e S UYL 114 | 128 51 174 2.4
155711 Passari i (il L RO Iag I DR e i e L1 108 521 {1 .oz
1494 | R. W. Ensign, Bridgeport.............. 114 | 88 5 | 26 2.00
1522 | 5 & 10 Cent Store, Bridgeport.......... TIA ke Fliiy o'0
1557 1 N. Spector Hastford L0730 @ 0 ub i i 227 | 215 5 I‘: 0'72
1564 | J. R. Evans & Co., Hartford......:.... 114 | 118 3.} 2 0.23

The cost per pound ranged from 11 to 39 cents, four samples
of the same make ranging from twenty to thirty-nine cents.

Three samples were short-weight, that of R. IW. Ensign, by
09 oz, in a quarter pound, that of the 5 and 10 Cent S;ore
Bridgeport, by 0.6 oz. in a quarter pound, and that of N. S pector)
by 0.42 oz. in a half pound. ;

Coated Peanuts.

The four samples examined ranged in ash from 0.95 to 1.27
per cent. No arsenic was found in the coating of any sample.
The samples cost from 10 to 19 cents per pound, and no short-
weight was observed.
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TaBLE XII:—CoAaTED PEANUTS.

= e
Weight. Cost.
o Brand, or Dealer. :i;: g
4 3 ! g
A il L -
g & 3 ) o} G
a o = & & <4
—_— ATFATEY SRRy
gms. | gms. || cts. | cts 4
. Debarbieri, Bridgeport ....i. . .00 227 | 236 || 10 | 19 | 0.95
usante Confectionery, Bridgeport..... 227 | 233 || 20 | 19 | 0.95
F. W. Woolworth & Co., Bridgeport....| 227 | 237 5 LTON Y0
J. R. Evans & Co., Hartford": BL0 e 227 | 232 ) 8 Tl

Miscellaneous Candies.

Thirty miscellaneous samples were examined.
. Eight samples of ‘candy toys and animals ranged in ash from
6 to 0.40 per cent. In every case a coal-tar color was detected.
f the permitted colors amaranth was found in every sample,
erythrosin in one, orange I in three. The sample from the
. Grand 5 and 10 Cent Store, New Haven, certainly contained
orange II, an unpermitted coal-tar color, as did also probably
the sample of Woolworth’s. Three other samples contained a
yellow dye, which was not determined. '
'~ Six samples of lime drops and two of spearmint drops ranged
-ash from 0.03 to 0.38 per cent. Only permitted coal-tar dyes
{p;w'ere found in these samples, light green S. F. yellowish eight
times and naphthol yellow S three times.
' In the “peach stones” and “pink drops” amaranth and
. orange I were found; in the “red and yellow drops,” amaranth,
erythrosin and undetermined orange; in Puritan Ribbon Candy,
 erythrosin; in Peterson’s Green Drops, light green S. F. yel-
lowish and naphthol yellow S; in Violante'’s Marbles, erythro-
" sin and an undetermined violet, in Woolworth’s Red Drops,
~ probably orange G. ;
" Bradley Smith Co’s Pink Drops were short-weight, 0.42 oz.
in the half pound, Pink Drops sold at 1312 Stratford Avenue,
Bridgeport, were short 1.3 ozs. in the half pound, and Puritan
- Ribbon Candy was short 1 oz. in two pounds.
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true for the peas, corn and cranberries. For the Cream of
Tomatoes and Cream of Potatoes the claim is made that they
contain ‘“nothing but strictly fresh vegetables, flour and pure
milk.” The high protein and low fat percentages, however
indicate the use of skim milk or a skim milk powder. Thé
description and analyses of the samples follow :

1639. Dehydro Fresh Sweet Corn. ‘“The equivalent of six
portions.” Cost 10 cents per 4.4 0zs. %

1640. Dehydro Cream of Tomatoes.
cream soup.” Cost I5 cents per 4.0 ozs.

1641. Dehydro Select Quality Fresh Green Peas.
equivalent of five portions.” Cost 15 cents per 3.1 ozs.

1642. Dehydro Cream of Potatoes. “A most delicious cream
soup.” Cost 15 cents per 4.2 0zs.

1643. Dehydro Fresh Cramberries. “The equivalent of one
quart of fresh cranberries. Contents of this can will make six
to eight portions.” Cost 15 cents per 1.7 ozs.

All the above are made by the American Dehydrating Co.,
I\;Vaukesha, Wis., and are sold by John Gilbert and Son, New

aven.

“A most delicious

“The

Analyses of Dehydro Foods.
1639 1640 1641 1642 1643

155 S D RO R ada G 6.72 6.45 10.40 4.60 7.07
Ash R R R R R ER 2.44 8.79 2.69 6.06 2.02
P‘rotem (NADG B e v 12(501 ) 27.44" ) 122,007 /12438 4.06
Fx_ber ........................ 2.03 3.27 6.45 099  45.25
Nitrogen-free extract ......... 70.41 52.08 56.63 63.50 33.40
Fat R R E PR E PP RER PR 5.90 1.97 1.83 0.29 6.20
Calories per 100 gms. ......... 385 336 331 354 200

DIABETIC FOODS.

Since publishing Part I. of this report, in which the analyses
of a large number of diabetic foods were given, we have received
24 additional samples, the analyses of which will be found in
Table XIIT a. Only three of these products, Loeb’s Gluten Luft
Bread, P. and L. Genuine Gluten Bread, and Hoyt's Gum Gluten
Flour, have been examined by us before.

Loeb’s Gluten Luft Bread showed 6.2 per cent. more protein
and 4 per cent. less starch than our earlier analysis, showing a

DIABETIC FOODS. 283

. commendable effort to improve this relatively cheap aerated
a)read.
"~ p. and L. Genuine Gluten Bread likewise shows a marked
jmprovement, in spite of a considerably increased water content.
Calculated to the same moisture basis as the sample reported in
. part I, it would show 30.7 per cent. protein and 28.4 per cent.
starch, an increase of 20.3 per cent. protein and a decrease of
~ 15.8 per cent. starch.
Hepco Dodgers and Hepco Flour are soy bean preparations,
nd are characterized by their high protein and fat content, and
e almost complete absence of starch. An investigation as to
he nature of the carbohydrates of these and other soy bean
preparations is now being taken up in this laboratory.
The various “Sanity” preparations were sent to us by a
New York dealer in diabetic foods. A few are good, but most
e objectionable when judged from the standpoint of their con-
tent of starch and other carbohydrates. Echtes Mandelgebick
» Diabetiker and Pokorny's Echter Diabetiker Zwieback are
practically identical in composition; and are characterized by a
ery high fat content and a very low percentage of starch.
Diabetiker Bisquits and Saccharin-Oblaten contain 35.4 and
.1 per cent. of starch. The other “Sanity” baked prepara-
ons, however, show no especial suitability for the use of
etics, as they contain from 55 to 75 per cent. of nitrogen-
ee extract, with from 42 to 59 per cent. of starch.
The four “Sanity” chocolate preparations contain but little
- starch, from a trace to 6.2 per cent. They do contain, however,
nsiderable sugar, the Mandel-, Nuss- und S chokolade Bonbons,
860 per cent. as dextrose, the Laevulose-Schokolade, the
andel- w. Nussschokolade with Laevulose, and the Manit-
hocolate, 17.55, 14.31 and 21.32 per cent. sugar as invert, respec-
vely, The theory that levulose is less objectionable for diabetics
han other forms of sugar is quite prevalent. However, the fol-
~ lowing comment on this subject by von Noorden, one of the most
eminent authorities on diabetes, is worthy of close attention:—
“That levulose, milk sugar and inulin are more useful than the other
arbohydrates is a common opinion, but the importance of their use
practise does not correspond with the theory. In light cases the

form of carbohydrate makes little difference; in severe cases the
dvantage from using levulose, milk sugar, etc., is only slightly greater
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S | stati
o) tation No.

3200
3309
3310
3312
3311
3313
3325
3314
3317
3322
3315
3306
3307
3308
3316
3320
3324
3323
3326
3486
3487
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A}
il TABLE XIIIa: r1c Foobs.
e ; 5!
j 2 Polarization at 20° C.* ng g |8
% ) g e e L (el
. & ] 8 | g - B £
Manufacturer and Brand. f 3 = | @ ‘Eg g’g 18] E
v = o | o 58 2o
‘ & & 2 zZ BELS 2;
5 | B & 5 g | 7 |ssEg|es
. N £ LR 3 : 212 ISEER e
e & & A 5 & A = e
Waull‘(esha Health Products Co., Waukesha, Wis. Hepco Dodgers - e # i 0 : T“ g;nﬁsl 441
“ “ L o Ha etd sl o 41.6 4.1 20.7 21.3 raee. [k
Loeb’s Diabetic Food Bakery, New York. Gluten Luflt)‘grggur e Dlabet-lcs """ 2‘;’ A oy el 2(8}.8 gy i) spall 2o
T ! “ “ “ e R e O AR IRGIRRS T 1.1 34.1 0.2 47.4 o 40.1 v 11 404
‘‘Sanity,” Prag. Aleuronat-zwieback fiir Diabetiker. ... .. ume ,Gluten Bread.. 1.4 25.8 0.1 27.8 2.7 23.9 i) 19 | 239
% . R T R GO R)  LrE R0 | 17.0 | 0.3 | 61.6 X0 dhital B g 9 | 411
i ‘“  Conglutin Mandelzwieback fiir Diabetiker. . ............. " 86l | 112.8 111 0.3 55.4 20.7 46.5 ki Lol [ha8g
“  Diabetiker-Bisquits ohne Mehl und ohne Zucker. ... .. . % 2.3 15.0 0.3 54.6 20.7 424 RS 10 | 465
i ‘“  Diabetiker-Cakes. . ... Wl S ORGSO IR T 1.9 25.8 0.4 45.3 18.2 36.4 el 12 | 448
:‘ s Echte Delikatess-Salzstangen fiir Diabetiker. ., .. .. ... .. 1.8 14.0 0.5 60,1 16.1 52.0 B 9 | 441
4 ‘“  Echtes Mandelgebick fiir Diabetiker................... """ 3.5 12.7 955 541 @%ed 44.8 o 10 | 468
i i Haferzwieback (ungesiisst) fiir Zucker- u. Magenkranké """""" 2.9 32.5 0.9 10.8 48.6 4.0 2y 49 611
i M Karlsbader Curzwieback fiir Diabetiker etd. 00l 100 T 8 14.9 0.5 58.7 15.9 47.6 “as 9 | 438
i i) Pokorny’s Echter Diabetiker Zwieback,ohne Mehl und ohneZuck ¥ 1.8 h02 i m il 58.7 T ¢ pan
*“  Saccharin-Oblaten ohne Zucker..... ey 4 3.2 32.9 0.9 10.4 48.0 3.6 Ao 51 | 605
‘E?rah-Ma’(mfr. name not given). Sent by Eugene Loeb, New York. . .. ... " . TaE 1.7 41.7 31.7 27.1 S 13 | 519
Sanity,” Prag. Diabetiker Mandel-, Nuss- und Schokolade Bonl'n')n.s ......... 2.9 11.0 ol 68.6 8.1 55.2 R el 8 391
i i ifei;lose Schokolade......... Sl ey (RTINS he-3 bl 42 37.é1 i Tgace.~+10.2 e i
o 5 andel- u. Nussschokolade mit Laev Dt e .0 11.4 2.6 35. 43.4 -2 R o A s 15001379
i S A Attt Ohosdathnat Tl L T A lﬂosemf .[.)labetlker ....... 1 bl 26.2§ | 53.9 4.3 || —3.0/l—4.0 | 20/ ! 638
Pl{f‘e Glu‘t‘en Food Co., New York. Hoyt's Gum Gluten Dainty F]u'ﬁ"s; No .1 """" 2.5 10.0 T 37.9% 43.7 4.8 —6.4 |—6.6 14 | 585
R 4 Hoyt’s Gum Gluten Flour, Ground...... ... .. 0.9 86.0 9+3 5.0 0.6 2.0 DR R sl
A R M e b R e N o RN 1.0 41.4 0.3 47.4 1.4 40.4 11 | 368
gms. to 100 cc., read in 200 mm. tube. t18.60% total sugars as dextrose. 1}17.55%

than from using bread and flour. Only in certain cases does

it appear to me that the special form of carbohydrate possesses any
particular significance.”

H oyt’s Gum Gluten Dainty Fluffs No. 1 contains 86 per cent.
protein with only 5 per cent. starch. It is an aerated product
somewhat similar to Fromm’s Uni Bread and Health Food No. 1
Proto Puffs, although containing considerably more protein and
less starch than either. Its claim that it “contains over 8o per
cent. protein and less than 10 per cent. starch” is more than
satisfied.

Hoyt's Gum Gluten Flour, Ground, is a type of the gluten
flour which conforms to the U. S. standard of 35 per cent.

protein. It contains over 41 per cent. protein, but an almost
equal amount of starch,

sugars as invert. § 14.31% total sugars as invert. 4 21.32% total sugars as invert.

Huckleberry Wine for Diabetics, probably the “Sanity” brand,
_contains 10.33 per cent. alcohol by volume, 0.135 per cent. invert
ugar; it should be a very satisfactory preparation.

. Kirschen mit Stein, made by Rud. Bernhard & Co., Bregenz-
Lochan, contains 153 gms. of drained cherries and 54 gms. of
uice. The edible portion of the cherries contains 3.77 per cent.
nvert sugar, and the juice 3.84 per cent. The sample contains

4 GELATINE.

~ Five samples were examined, all of which were sold as thick-
eners for ice cream. The U. S. Standard for gelatine requires
~ not less than 15 per cent. of nitrogen and not more than 2 per
. cent. of ash. :
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TaBLE XIV:

POWDERS.

ICE CREAM POWDERS.

287

Starch.

Remarks.

*Yes

Yes
Yes

Cane sugar and gum tragacanth.... .............
Probably a sea weed or lichen preparation ........
‘e e ‘e ‘" X3

A reducing sugar, starch and a sea weed or lichen
preparation: it ] S ot L AL AT TR R

Sugar and a sea weed or lichen preparation.......
Similar 101600 and T6gD.1/ Lk L a LG HEIS SR e

Cane sugar, corn starch and gum (tragacanth ?) ...

Cane sugar and a sea weed or lichen preparation,

flavored with vanillad . L0 0 c il da sl
Cane sugar and gum tragacanth..................
Cane sugar and gum tragacanth..............c.0.

—Icg
2- Brand. fz % Eg-
2 A5 5 3 H 83
- ok K] Y =5 -
e =
cts. s 6 6
A 16.2
1689 | Crandallo, The Crandall-Pettee Co., New York...... 35 133 |io.581708 i :
1690 | Magic Ice Cream Powder, Royal Mfg. & Imp. Co., B o | 72.42
Kansa§ Oreys (Vo 3 b i gt e i GER oG T 100 || 15.41 | 6.65 | 77 (¢] 73.59
1691 | Creamthick, O. J. Weeks & Co., New York.......... 25 || 12.97 | '3.77 | 8 g 41.0I | 47.10
1692 | Snow, B.iHeller & |Co.rChicaga Uidiw it Uil sl 9.85 | 2.43 83?2
1694 | National Cream Thickener, National Gum & Mica Co., . 61.05 | 22.18
New York L P R et Rl a4l 12 3.58 | 1.64 | 94.78 o | 73.54
1695 | Gum Powder, National Gum & Mica Co., New York| 17 || 12.19 | 7.30 | %0 51
1697 | Red Seal Pur'ity Cream Powder, Warner-Jenkinson ] 47.76 | 43.22
(BT ras s ETEARIOON Kol oo 10 IS0 NS SR O R R B 30 5.52 | 1.57 | 92.9%
1698 | Golden Ice Cream Powder, J. Hungerford Smith, 62.85 | 29.30
Rochester, NV GHEPRL T e LB S SRR R 42 5.07 | 2.14 | 92.79
) Hell 1 74.97 | 13.41
1700 | Velvet Special, Blanke Mfg. & Supply Co., St. Louis| 35 || 2.40 | 1.41 | 96.19" 46.52 | 46.90
1703 | Cream-X-Celo, Edwin C. Ekert, Hanover, Pa........ 28 5.03 | 1.53 93.44.f

1693. Gelatine. Milligan & Higgins Glue Co., New York.
Price, 35 cents per pound.

1696. Crystal Flake Gelatine.
nati, Ohio. Price, (?).

1699. 5XIC Ground Gelatine.
ton, Mass. Price, 32 cents per pound.

1701. No. 1 Granulated Gelatine.
Detroit, Mich. Price, 30 cents per pound.

1702. No. 2 Gelatine. Hughes Gelatine Co., Detroit, Mich.
Price, 26 cents per pound.

Kingery Mfg. Co., Cincin-
Essex Gelatine Co., Bos-

Hughes Gelatine Co.,

1693 1696 1699 1701 1702

A§h ......................... 0.95 172 1.44 1.75 2.37
Nileaen (e e, 15.40  15.12 1546  15.00 15.24
Equal to Gelatine (Nx3555) 8545 83092 8580 8325 84.58

All of the above samples comply with the U. S. Standard,
except 1702, which shows an excess of ash.

5

‘Probably chiefly from the gum. 4 Contains corn starch.

ICE CREAM POWDERS.

en preparations advertised to the trade as ice cream thick-
ners have been examined.

‘Seven of the samples contained from 41 to 81 per cent.
sugar, while three contained none.
1697, the small amounts of starch found in four other sam-
es probably being a constituent of the gum used. Gum traga-
th was found in four samples, and in six the gelatinous
inciple was due to a seaweed or lichen. The amounts of
rogen found were small, showing that no considerable quan-
ity of gelatine was present in any of the samples.

 As these preparations are chiefly used to give an appearance
uperior quality to the ice cream their use must be deprecated.
The cost per pound, in five to ten pound lots, ranged from
elve cents to one dollar.

Corn starch was found
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JELLY POWDERS.

A new examination of this class of preparations was made
chiefly to determine the natufe of the coloring matter used.
As shown in our report for, 1909 these powders contain on the
average about 9o per cent. of cane sugar and 8 per cent. of
gelatine, in which the consumer pays about twenty-two cents per
pound for the sugar. If one wishes to use this sort of material
in the preparation of desserts, economy would suggest the pur-
chase of pulverized gelatine, to which flavoring and sweetening
might be added at will. There is no mystery whatever in the
compounding of these powders.

Six Jell-O and nine Tryphosa preparations were examined,
the former made by The Genesee Pure Food Co., LeRoy, N. Y.;
the latter by E. C. Rich, New York. They were as follows:
1061, Jell-O Orange; 1062, Jell-O Lemon; 1064, Jell-O Straw-
berry; 1068, Jell-O Raspberry; 1102, Jell-O Cherry; 1108,
Jell-O Coffee; 1059, Tryphosa Vanilla; 1080, Tryphosa Pine-
apple; 1063, Tryphosa Wild Cherry; 1085, Tryphosa Rasp-
berry; 1066, Tryphosa Chocolate; 1087, Tryphosa Terpeneless
Orange; 1089, Tryphosa Peach; 1070, Tryphosa Strawberry,
and 1071, Tryphosa Terpeneless Lemon.

Of the six Jell-O preparations, one claimed artificial color,
one artificial vegetable color and three both artificial color and
flavor. Of the nine Tryphosa preparations one claimed arti-
ficial color, five vegetable color, and two (wild cherry and peach)
artificial flavor and color.

The following tabulation shows our findings in these samples:

Cost per  Net

package. Weight. Flavor. 3 Color,
oz. cts.
JeblaO i Orange, i Ll TR R 10 SUBERAR el e tCochineal.
g Fid D4 o SR RN J IO R 68 s G A {Vegetable.
ST DETTr Lol ot R 9 3.5 *Artificial. $Cochineal.
NS 1ol g SN QU BRI ol ) 10)) %0432 *Artificial. $Cudbear.
AT 1 RO SRRt 9 3.6 *Artificial. $Cudbear.
R L AR AR i 9 2.4 Natural. Natural.
TryphosaiiVeamitla o0 ORI AN 9 5.0 Natural. *Vegetable.
£t Pineapnled/ L b o dae 9 5.0 Natural. *Vegetable.
£ WAl herey (o o, 8 A *Artificial. tAmaranth, Oran
i Baspberry i) 00 0L 9 5.1 Natural. }Probably Cudbear
s Chocelatel itio L1100 9 6.9 Natural. Natural.
A Terpeneless Orange...... 10 5.2 Natural. {Vegetable.
i Peachiliams sl o iy s 10 BB *Artificial. tVegetable.
i Strawberryeiigaiie L Sl 10 1.2 Natural. {Amaranth.
o Terpeneless Lemon ...... 10 7.4 Natural. }Vegetable.

*Claimed on label. ¢ Artificial color claimed.

ge It
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From the above it is seen that in five instances the flavor was
ficial as claimed. In only two brands was the color natural,
the coffee and the chocolate. In two cases the artificial color
~ cochineal, in three cudbear, in six a vegetable color, and
two a coal-tar color. All the colors used were permitted
lors, and in all cases the samples were properly branded.

CANNED PUMPKIN.

following summary shows the wide range in composition:

Original Substance. Water-free Basis.
ax Min. v

M: Ave * Max. Min. Ave *

.................... 94.32 7883 9220
i 0.40 058 10.55 4.00 7.44

2.72 0.65 099 17.06 7.50 12.69

..................... 3.5 0.81 1230} 22,63 780 1577
ogen-free Extract ..... 13.01 3.23 W g il T WL OB 7 i

R o AR AA S 0.62 o.10 026 6.41 1.61 4i33
Trace [ 0.12" 2257 " Thrace [ '1.54

Water-free Basis.

RiAter) il s, S 03.1 £
R R A RER I fr e b R 0.6 87
B satain (N x G228yl s DT 1 1.0 14.5
D T e A 1.2 17.4
Nitrogen-free Extract ............ g0 58.0
eV Extract S TORIRHE RO 0.1 1.4

In preparing canned pumpkin the pulp is cooked very little
of good consistency, but if too thin it is evaporated to some
itent. For this reason the composition of the canned product
ould not be materially different from that of the fresh vege-
.le, and such we find to be the case when considering average
mposition. Individual samples, however, showed wide varia-

ons.  Nos. 1760 and 1612 contained 78.83 and 86.53 per cent.
Of water, respectively, the increase in dry matter being primarily
le to the increased starch content, 0.89 and 3.04 per cent.,
ectively. No. 1637 was unusually high in protein, ash, fiber

* Omitting Nos. 1095, 1760 and 1612,
"'A!twater & Bryant, Off. Expt. Stat., Bull. 28, p. 68.
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and fat, due chiefly to the presence of many seeds and some
rind.

No. 1096 claimed on its label “3% cornstarch,” but the analy-
sis showed no more than the norfal amount of starch. Nos,
1095, 1760 and 1612, however, contained excessive starch, which
in the last named sample made up over 22 per cent. of the dry
matter. i

All but one of the samples were packed in No. 3 cans, which
according to Bitting should contain at least 32 ounces; no sam-
ple contained materially less than this amount. Seven samples
claimed on the label a definite weight; in four cases this claim
was satisfied, while in two cases there was a deficiency of 0.6
ounces and in one a deficiency of 2.4 ounces.

The cost of the pumpkin ranged from 7 to 16 cents. The sam-
ple containing many seeds, and distinctly inferior in quality, was
among the highest priced brands.

The dry matter per can ranged from 1.88 to 4.63 ounces, the
cost per pound of the dry matter ranging from forty-one cents
to $1.28.

No. 1054 showed a badly corroded can, as did also No. 1629.
In the latter sample the pulp near the sides of the can was dark-
ened by this corrosion. Pumpkin and squash have the power of
dissolving tin in relatively large amounts, and should always be
packed in enamelled cans. The only samples packed in cans of
this kind were Nos. 1613 and 1628, which likewise were the only
samples showing no corrosion of the can.

TaBLE XV.—BRANDS OF CANNED PUMPKIN.

1613. Pumpkin, (packed for) Acker, Merrall and Condit Co., Ne'w York.

1712. Greenwich Brand Pumpkin, (distributed by) Austin, Nichols &
Co., New York. ) Y

1109 and 1729. J. R. Brand Pumpkin, (distributed by) Austin Nichols
& Co., New York. !

1754. Burt Olney’s Golden Pumpkin, Burt Olney Canning Co., Oneida,
NG YL '

1630. Supreme Brand Pumpkin, (distributed by) Burton & Davis Co.,
New York. ;

1111, Delft Brand Pumpkin, First Quality, Cherry Creek Canning Co.
Cherry Creek, N. Y.

1095. Emerald Brand Pumpkin, Standard Quality, Cherry Creek Can-
ning Co., Cherry Creek, N. Y.

MISCELLANEOUS FOODS. 291

“‘9, Lake Shore Pumpkin, The Cummins Canning Co., Conneaut, Ohio.
i Golden Pumpkin, Solid Dry Packed, “3% Corn Starch,” W. H.
Dudley & Co., New York, Boston, Philadelphia.

Flag Brand Extra Dry Golden Pumpkin, Finest Quality, Fort
Stanwix Canning Co., Rome, N. Y.

Grandmother’s Brand Pumpkin, (distributed by) The
Atlantic & Pacific Tea Co., Jersey City, N. J.

Pearl Drop Pumpkin, “Unsurpassed in Quality,” Lee Canning Co.,
New York.

Homes Sweetest Brand Pumpkin, First Quality, The Wm. Mc-
Kinley Canning Co., Lenox, N. Y.

Iron Mountain Brand Pumpkin, H. S. Mill Canning Co., Spring-
town, Pa.

Sphinx Brand Pumpkin, (packed for) Miner, Read and Garrette,
New Haven.

Sunrise Pumpkin, (packed for) Miner, Read and Tullock.

Oneida Community Quality Stewed Pumpkin, Oneida Community,

i Ltd.,, Kenwood, N. Y.

3. Silver Key Brand Pumpkin, First Quality, Oswego Preserving Co.,

/ Oswego, N. Y.

New York State Pumpkin Monroe Brand, (packed for) Rochester
Preserving Co., Rochester, N. Y. “All goods bearing this brand
are guaranteed equal in quality to any so called Extra Standards.” -

White Rose Brand Pumpkin, (distributed by) Seeman Bros.,
New York. '

Robin Hood Brand Pumpkin, R. C. Williams & Co., New York.

Empire Brand Golden Pumpkin, First Quality, Winters and
Prophet Canning Co., Mount Morris, N. Y.

Great

MISCELLANEOUS FOODS.

072. Trix, The New England Cereal Co., South Norwalk,
01 “Wheat, Rice, Barley. Triple Food, Triple Seal, Sub-
al”  Guaranteed composition, “Water, 3.78; Ash, 1.70;
» 0.11; Protein, 12.31; Crude Fiber, 1.07; Carbohydrates,

ifference, 81.03.” Cost, 15 cents per 1 5.6 ounces.

1822, Post Tavern Special, Postum Cereal Co., Battle Creek,
ch. “A Food made of Wheat, Corn, Rice and Salt, skilfully
ed.” Cost, 15 cents per 28.7 ounces.

126. Bonano, International Banana Food Co., Chicago, Il
ade from Bananas.” Cost, 25 cents per 11.g ounces.

1757, The Original Cocoanut Cream Pudding, Lemon. The
Hgene Christian Food Co., New York. “Is a combination of
of the purest and most nutritious articles known to Food
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TasLe XVI:—ANALvYSES o PumpKiN,
e i ST 5 % e In Original Substance. In Dry Matter.
< g o 8 N - o SPIPERRRENOA
12 i -;:9 'é,, _‘:- .c:'cx E ‘ g 3 Y - 8 o
; D 5 = = 9 T w h & = 3 w & oo J
7 <l Vs ol LR o a7 W A s Sg | %L EA 13d) @
Al | £ z LAl z
1613 |Acker, Merrall & Condit Co,........ B audhil 1079 1ig38 Fiag.x el | TS‘I\S?. 0.40 | 0.65 | 1.21 | 3.26 | 0.16 || 0.04|| 7.04/11.44/21.30|57.40/2.82| 0.70
1712 |Greenwich Brand............ % s A 1072 | 934 | 32.9 | 32.0 8| 2.6 0.60 | 0,92 | 1.08 | 5.30 | 0.16 || 0.20(| 7.44/11.41/13.40|65.76/1.99| 2.48
x0T Brand, Lol Sl e s LTl 1088 | 947 | 33.4 | 34.0| ¢ 2'25 0.57 | 1.03 | 0.88 | 4.09 | 0.13 || Tr. || 8.51|15.37/13.13(61.04/1.94{ Tr.
23l ld Kb ik isice S RO, B U Sl U e g 1075 | 946 | 33.4 | 34.0 | g l 2.x;‘ 0.57 | 0.92 | 0.81 | 4.16 | o.11 || 0.07)| 8.68|14.00/12.33(63.32|1.67| 1.07
1754 1Burt Olney'siGoldenil: . § i sidanba i v labigll 1029 | 896 | 31.6 | 34.0 | 15 2.q1 0.58 | 1.23 | 1.84 | 4.96 | 0.59 || 0.25|| 6.30(13.37/20.00|53.91/6.41| 2.72
1630 |Suprente; Bramdisinl il 2l Uk il of sfeelivics 1134 | 994 | 35.1 | .... | 15 | 2,39 0.47 | 0.89 | 1.48 | 3.45 | 0.25 || Tr. || 7.19|13.61/22.63|52.75/3.82| Tr.
FrRE iR ettt Brandlolbi o0 e S sl 1127 | 970 | 34.2 7| 2.008 0.46 | 0.76 | 1.11 | 3.23 | 0.28 {| 0.03|| 7.88|13.01/I9.0|55.31|4.79| O.51
1005 iRmerall Brand' o) RS i Sl S GG 1185 {1027 | 36.2 10 | 3.12 0.51 | 0.86 | 1.24 | 5.87 | 0.14 || 0.71|| 5.93| 9.98 14.38/68.00/1.62| 8.26
#0009 [ Fake Shore b (s FEa it aiit s it dio 1122 | 983 | 34.7 9| 3.51 0.83 | 1.31 | 1.29 | 6.49 | 0.20 || 0.15/| 8.20/12.94|12.75(64.13(1.98] I.48
Taghi[Budley's Galden., L 1 0L Se s IDT T 1212 (1068 | 37.7 | .... | IO 3.7 0.52 | 1.02 | 1.09 | 6.85 | 0.51 || 0.16}| 5.20/10.21!10.92|68.57|5.10| I.60
1637 {Flag Brand, Extra Doy, odd s e i 8 Sheadiss 1148 | 997 | 35.2 | 34.0 | 15 3.74 1.12 | 1.38 | 1.71 | 5.79 | 0.62 [| 0.07/|10.55/12.99/16.10|54.52|5.84| 0.66
1055 |Grandmother' s Brand Loy S hnl i s ibihe B 1097 | 941 | 33.2 | «... | 10 | 2.80 0.61 | 0.92 | 1.34 | 5.42 | 0.15 || 0.18]] 7.23|10.00/15.88(64.22(1.77| 2.13
i Fpds O S s W gy it st NI 1107 | 971 | 34.3 | 32.0 | I0 | 2.45 0.42 | 1.07 | 1.41 | 3.80 | 0.44 || 0.14! 5.88|14.99 19.75/53.22/6.16] 1.97
1056 |Homes Sweetest Brand..........co0000ne 1063 | 917 | 32.3 10 | 2.358 0.53 | 1.24 | 1.34 | 3.89 | 0.27 || 0.15]|| 7.29|17.06(18.4353.51|3.71| 2.06
1608 | |Iron Mounntain' Brandiiit .o Sidenls 2o Je gl 1137 | 980 | 34.6 b 12 | 2.47 0.60 | 0.86 | 1.42 | 4.11 | 0.16 || 0.12]|| 8.39/12.03/19.86|57.48|2.24| 1.68
SO54 PRI Bram el 8 L S AN R O 1128 | 984 | 34.7 10 | 3.07 0.62 | 1.03 | 1.26 | 5.76 | 0.17 || 0.28{ 7.01|11.65|14.25(65.16/1.93| 3.17
TG0 S pIaes Sl RN L Qied IRt BURY I L 1129 | 984 | 34.7 10 | 2.79 0.59 | 1,08 | 1.2I | 4.92 | 0.25 || 0.05| 7.33(13.42|15.03|61.12{3.10| 0.62
1760 |OneiddCommunity. (3 L Ui 712 | 606 | 21.4 16 | 4.53 I.51 | 2.72 | 3.5I (13.01 | 0.42 || 0.89]|| 7.13|12.85/16.58/61.46|1.98| 4.20
1753 |Silver Key Beandyl, ULind 22000tk 1076 | 925 | 32.6 13.| 2.0% 0.47 | 0.59 | 0.94 | 4.12 | 0.10 || 0.710|| 7.56| 9.49{15.11|66.23|1.61| I.61
1110" |Monsde Brand i bl abelans Wil il e 1086 | 950 | 33.5 10 | 2.65 0.53 | 0.94 | 1.17 | 5.11I | 0.15 || 0.12{| 6.71/11.90|14.81/64.68{1.90] I.52
3612 [White Rose! Brand v\ o diiih & il it izl 11161 975 |:34.4.}..++. | 15 | 4.6 0.54 | 1,01 | 1,05 {I0.56 | 0.3I || 3.04| 4.00| 7.50| 7.80|78.40(2.30(22.57
1028 Robitv Haod Brandvil. 2 ol @l hiii, CUa 1166 1001 | 35.3 | 32.0 | 15 | 2.2K 0.46 | 0.88 | 0.78 | 3.90 | 0.25 || 0.26|| 7.34/14.04|12.44|62.20(3.98] 4.01
1713 SEmpite Brand, Golden: (il o il il 12136/ 994N BeL etk oL )15 | 3 0.76 | 1.07 | 1.23 | 6.19 | 0.19 || 0.12( 8.05/11.33|13.03|65.58{2.01] 1.27
Mazioeum (Gl )5 5 eael B sde enly s du 1212 |1068 | 37.7 16 | 4.63 1.51 | 2.72 | 3.57 |73.01 | 0.62 || 3.0¢||70.55|17.06 22.63|78.40\6.41|22.57
Minimum (all) .......... DA RO B 712 | 606 | 21.4 7| 7.88 0.40 | 0.65 | 0.8 | 3.23 | 0.10 || T7. || 4.00| 7.50| 7.8052.75|1.61| 7.
Awverage (‘excluding 1095, 1760 and 1612)| 1110 | 966 | 34.1 11 | 2.07 .20, 0.58 | 0.99 | 7.23 | 4.74 | 0.26 || 0.22|| 7.44/12.69\15.77|60.77\3.33| 1.54
Chemistry.” Cost, 10 cents per 7 ounces. It is essentially a ] 1:72 18’; 18125 1757 Iszts
carbohydrate preparation, containing nearly 80 per cent. of car- RS . I':: 386 3'?‘; Zg; 1.15'38
bohydrates, of which over half is starch. e RS (N X 6.28) \.ouivsills 1450 10.94 4.08 4.75 6.13
1821. Instant Postum, Postum Cereal Co., Battle Creek, Mich. S Fiber . . . ... .. ... ... e 48 383 o3t o0
“This is the regular Postum in a concentrated form, nothing EBgen free extract ........ 77.34 7697 7950 7960 7678
added. A compound made of different parts of wheat and 2 RS At ... 0.15 o7 044 534 006
small portion of New Orleans molasses.” Cost, 30 cents per ) "1_‘ A PR 4856 6030 2483  44.96
ories per 100 gMS. ........ 369 361 339 385 332

4.5 ounces. The “concentration” of this food lies in the ash
and carbohydrates, the protein content being extremely low.
100 gms. of the material yield 332 calories, of which 307 are
derived from carbohydrates.

The following tabulation shows the composition of these five
products:

alories, 367 per 100 gms.
16

. 1766. Klim, Merrell-Soule Co., Syracuse, N. Y. “For all
oking where milk is needed.” Cost 25 cents per 15.8 ounces.
he material is a desiccated skim milk and showed the following
mposition: Water, 2.56; ash, 8.10; protein (N x6.25), 36.31;
, 0.26; nitrogen-free extract, 50.54, and fat, 2.23 per cent.;
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1952. Heintz Health Biscuits, Heintz Food Co., Chicago,‘lll.
“Regulate Digestion. A safe and reliable remedy for constipa-
tion.” Cost 25 cents per 6.2 ounces, or 64 cents per pound. The
net weight was 2.8 ounces less than claimed. The analysis was
as follows: water, 6.35; ash, 2.97; protein (N x6.25), 5.31;
fiber, 1.15; nitrogen-free extract; 77.15; fat, 7.07; starch, 27.06;
Calories, 393 per 100 gms. *

II. DRUG PRODUCTS.

CALOMEL.
(Hydrargyri Chloridum Mite.)

v' Twenty-two samples were tested for the presence of corrosive
blimate (mercuric chloride) with negative results.
The cost ranged from 20 to 40 cents per 2 ounces.

CHLOROFORM.

This is defined by the U. S. Pharmacopceia as “a liguid con-
g of 99 to 99.4 per cent. by weight of absolute chloroform, *
d 0.6 to 1 per cent. of alcohol.” {

. The twenty-one samples examined were very satisfactory,
hough judged by the strict requirements of the U. S. P. sev-
showed the presence of slight impurities. In two samples
- residue on evaporation was too high, and in three traces of
ter were found. The alcohol content ranged from 2.8 to
O cc. per liter, in no case exceeding the maximum limits of
2 U. S. P. None of the samples contained acetone, chlorides
acidity, nor was water present in more than traces except in
s. 1718, 1610 and 1616. :

~ The cost ranged from 50 to 9o cents per 8 ounces.

TINCTURE OF OPIUM.
(Laudanum).

he U. S. Pharmacopeeia requires that this tincture when
ayed by the U. S. P. method shall contain in 100 cc. “not less
1 1.2 nor more than 1.25 gms. of crystallizable morphine.”
ght samples were examined by this method, all but one show-
. a considerable deficiency in morphine.

€ cost ranged from sixty cents to one dollar for 6 ounces.
he results of the assays are given on page 297.
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iodin

N
1000

§ The blank used was 2 cc. concentrated

faint opalescence indicates a test clear when viewed horizontally but

t Slight, considerable, much, etc., are terms used with reference to the color of 2 cc. of

1 6 oz.

* Pound.

slight is the color which' approximately matches this.

sulphuric acid+15 cc. water+5 drops silver nitrate;

slightly turbid when v‘\ew_ed_at an angle.

diluted to 15 cc. with water;

Station
No.
1112
1734
1735
1038
1039
1606
1618
1631

tto.

- Color.

Cheese.

-two oleomargarine.

DAIRY COMMISSIONER’S SAMPLES.

Place of purchase.
Bridgeport
Hartford

g

New Haven

6« ““

3 €@

Stamford
Waterbury

iry and Food Commissioner.

many instances were not supplied to us, only a brief summary
the results is here given.

Cost
per 6 oz.
cts.

75
75
75

65
100

Crystallizable
Morphine
per 100 cc.

Per Cent. of
U. 8. P.
Minimum.
80.9
57.0
79.2
83.0
99.4
73.7
64.4
73.1

297

OD AND DRUG PRODUCTS EXAMINED FOR THE
DAIRY AND FOOD COMMISSIONER.

Since the details regarding them

ile 424 were adulterated, misbranded, or below standard.
n connection with these samples the chemists of the station
ve been called on for court testimony in sixteen instances.
Butter and Butter Substitutes.
ned seven were butter, twenty-five renovated butter and
Three of the latter were colored with

Candy: The sample tested contained no sulphites.
Abizol. This material was found in a Bridgeport candy fac-
Ty, where it was claimed to be used as a hardener.
d to consist chiefly of sulphurous acid (24.41 per cent.)
ether with sulphite salts.
This color sold to a manufacturer of
oved to be Tropeolin O, an unpermitted coal-tar color.
Twelve samples were examined in a study of the
€s in weight of this material when stored in an ice box at
9° Fahr,, and in an open closet at 60-66° Fahr. The samples

€ weighed daily for seven days and the following losses
ere shown :

Of seventy-four samples

It was

“soft drinks”
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Losses of Weight in Cheese,

In Closet
Original Weight
Weight. after 7 Loss.

In Ice Box
Original Weight
Weight. gfter 7 Loss.
days. days.

gms  gms. gms. gms. gms. gms.
Fromage de Camembert ........ 283 255 28 279 220 50
Maclaren’s Nippy Cheese ...... 105 105 (o] 106 105 1
Sap Sago Swiss Spalty ........: b AR 9 8 5 27001123 14304 0
Isigny Type Cheese ........«.- 478 408 70 507 405 102
% " oo AN E s oS 208 247 /51 264 196 68
Chiffeman’s Camembert ......... 307 203 14 313 279 34
Shefford Snappy Cheese ........ 04 93 1 o'} 90 )
Star Brand Cream Cheese ...... 0z o1 1 96 g2 4
International Welsh Rabbit Cheese  OI o1 o 96 95 I
Liederkranz Cheese .........-.- 130 127 o 124 118 6
Maclaren’s Deviled Cheese ..... 109 109 o 110 109 1
Cow Brand Neufchatel Cheese .. 74 74 0 74 72 2

It will be noted that in eight of the brands the losses were
trifling both in the ice box and the closet. The Fromage de
Camembert, covered simply with thin paper and packed in a
wooden box, lost-9.9 per cent. in the ice box and 17.9 per cent.
in the closet. The other brand of Camembert, wrapped in tin
foil, showed losses of only 4.6 and 10.9 per cent., respectively.
The samples of Isigny cheese were simply wrapped in thin paper.
The larger one showed losses of 14.6 and 20.1 per cent., and the
smaller, losses of 17.1 and 25.8 per cent. in the ice box and
closet, respectively. These results on a limited number of brands
for a relatively short time indicate that if a cheese is properly
packed the losses in weight will be relatively small under the
usual methods of sale, especially when the cheese is kept under
refrigeration. :

Incidentally a partial analysis was made of these samples as
follows:

*Undeter-

Water. Protein. Fat. mined.

Fromage de Camembert (Casino) ... 488 1969 25.68 5.83
MacLaren’s Nippy Cheese ..........- 2032  26.88 38.63 5.17
+Sap Sago Swiss Spalty «.eviceneees 3228  52.79 28 1213
1Isigny Type Cheese .....coveceeres 6297  21.92 0.86 5.25
Y o e (el e R 61.68 22.39 11.19 4.74
Le Delicieux Camembert «........-.: 50.77 1838 2647 4.38
Shefford Snappy Cheese ............ 3000  20.31 39.38 341
Cream Cheese Star Brand ........... 3806 1271 4725 1.08
International Welsh Rabbit Cheese ... 34.61 25.00 35.25 5.74
Liederkranz Cheese (Monroe) .....- 54.13 16.32 26.38 .17
MacLaren’s Deviled Cheese .o.evovsen 35.71 25.58 33.75 496

Cow Brand Neufchatel Cheese (N.Y.) 4673 19.11 31.88 2.28

A e
* Chiefly ash. {Made from skim milk. { Made from partly skimmed
milk. None of the cheeses contained boric acid.

DAIRY COMMISSIONER'S SAMPLES. 299

Cream. Of fourteen samples of cream, eleven were of stand-
ard quality, one contained only 12.5 per cent. fat, and two sam-
- ples from Waterbury contained sucrate of lime.
Honey. The two samples examined showed no adulteration.
Ice Cream. Nineteen samples from Stamford were tested for
fat and artificial color. The fat ranged from 6 to 12.75 per
cent., seven samples showing less than 8 per cent. Two samples
ere colored with acid magenta, an unpermitted coal-tar color.
Milk. Four hundred and twelve samples were examined.

. )f these 155 conformed to the legal standards, while 70
“iwere deficient only in solids-not-fat. One hundred and eighty-
five samples were below standard in solids, 93 in fat, and 249 in

ids-not-fat, 257 samples failing to meet the legal requirements
one or more particulars. Eight samples were skimmed, 106
ere watered, 6 both watered and skimmed, and 4 were watered
d contained formaldehyde.
The watered samples were taken in Collinsville, Bloomfield,
i ort.h Branford, North Haven, Norwalk, Milford, Middletown,
' Newington, Cromwell, Greenwich, Orange, Wallingford, Dan-
oury, Waterbury, Cornwall Bridge, Sharon, Bridgeport, Canaan,
indsor, Manchester, West Haven, Lakeville, Durham, South
anchester, Torrington, Norfolk, Bethlehem, Ridgefield, Avon,
Vestbrook, Stafford Springs and Goshen. The skimmed samples
ere taken in Cornwall Bridge, Sharon, Bridgeport, Wethers-
d, Waterbury, Thompsonville and Fairfield. The skimmed
d watered samples were taken in Greenwich, Sharon and
d ’aterbury. The watered samples also containing formalde-
iyde were taken in Waterbury.

Skim Milk. Three samples sold as skim milk contained 9.21,
S;O and 9.47 per cent. solids and 0.15, 0.18 and 0.60 per cent.
Temperance Drinks. Fifty-one samples were examined chiefly
. the presence of saccharin and artificial color. The manufac-

ers of “soft” drinks sold in this state apparently make but
: ttle effort to label their products honestly, in fact they are often
labeled at all. Saccharin is widely used, as well as permitted
nd unpermitted coal-tar colors. Of the fifty-one samples, only

teen, chiefly ginger ales, were not found adulterated ; two were
ally labeled compounds; nineteen contained saccharin, six
; Chari.n and a permitted coal-tar color, one saccharin and an
ermitted coal-tar color, and one saccharin and both a per-
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mitted and unpermitted coal-tar color; four others contained j
permitted, one an unpermitted, and- one both a permitted anq
unpermitted coal-tar color. i

Vanilla Extract. A sample of Alliance Brand was not found
to be adulterated.

Vinegar. This is another food product which is grossly adul-
terated. Many dealers also sell distilled vinegar as cider or wine
vinegar, and compound vinegar as pure cider vinegar. No
attempt was made to make a complete analysis of the vinegars,
which is essential for the certain detection of adulteration, only
acidity, solids and ash being determined. Of 169 samples

examined 100 met the legal requirements for acidity and solids’

for cider vinegar; eight distilled, one malt, two sugar or syrup,
three wine, two wood acid and five compound vinegars, were
sold under the proper designation. Eight samples of distilled
vinegar were sold as wine vinegar, three distilled as cider vin-
egar, ten compound vinegars as cider vinegar and one compound
as syrup vinegar. Eight samples were sold as red vinegar, for
which there is no standard in this state. Two cider vinegars
were below standard in acidity, three in solids, six in both
acidity and solids, and one in ash; two distilled vinegars, two
compound vinegars, one wine and one syrup vinegar were below
standard in acidity.

Hydrogen Peroxide. Thirty-two samples were examined, ten
in bulk, and the remainder in original bottles. While many of
the samples exceeded the U. S. P. requirements for acidity, only
four were materially below the standard of 3 per cent. peroxide
by volume. The deficient samples were Hydrogen Peroxide,
prepared for East Side Pharmacy, Derby, Hydro-Oxide, made
by the National Peroxide Co., N. Y., Hydrogen Peroxide, pre-
pared for The City Pharmacy, Stamford, and an unnamed sample
from a Greenwich druggist, whose name was not supplied to
us; these contained 1.67, 1.91 and 2.08 of hydrogen peroxide,
respectively, or 55.7, 63.7, 88.7, and 69.3 per cent. U. S. P.
strength.

As a number of the brands examined were not included in
our inspection of 1909, the analyses of the samples bearing brand
names are given below.

DAIRY COMMISSIONER’S SAMPLES. 301
Hydrogen Acidity, 25 cc. H202
Manufacturer and Brand. paromids; S KO H.
erican Druggist’s Syndicate ............... 3.62 1.65
e # PhC T T 365 2.90
“ e et Ol I (0 3.63 1 oR
Aerozone. Lehn & Fink, New York .......... 321 3.55
Afbany Chemical Co., Albany, N. Y. ......... 3.03 3.05
! 5 £ 5 S 2.08 3.25
Vi & 4 LA ke b 3.02 3.50
| i & N s 2.99 3.25
ep. for the City Pharmacy, Stamford ....... 2.66 3.20
REGo \New York ‘o oo, iy 2.04 2.70
B LA SRR E L R L 3.04 2.05
by East Norwalk Pharmacy, E. Norwalk 2.01 2.90
for East Side Pharmacy, Derby ........ 1.67 2.25
dro-Oxide, National Peroxide Co., New ;
e S AR A B e 2.06 2.50
dro-Oxide, National Peroxide Co., New
AR 1 L e S R e L R 1.91 1.75
for The Nicholas & Harris Co., New
RO s Dbl s sl davisin s 3.05 2.50
a. American Peroxide & Chem. Co., Long
Ity NLTYO G B R L 3.00 2.75
a. American Peroxide & Chem. Co., Long
RSy N T e A L e e 2.78 2.25
for Radom’s Pharmacy, New Britain ... 2.06 3.40
....................................... 279 3.10

BN ey e (L T S S 2.88 3.30

s R e R 2.89 3.80
ep. for Schieffelin & Co., New York ........ 2.81 2.25

Tincture of Iodine. Thirty-nine samples were examined of
vhich nine showed a deficiency greater than 5 per cent. of the
0 gms. of iodine required for 100 cc. The results may be
marized as follows:

Number, Gms. Todine .05k A8
per 100 cc. Strength.

AR (SR 6.86-8.44 100 -123
QBT e 6.52-6.85 95 — 00.9
eI 6.17-6.51 90 — 04.9
(s L S N 5.83-6.05 85.3- 88.2
s RGP Sl 5.38 77

~ The following samples showed a deficiency greater than 5 per
; t. §
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Druggist. Gms, Todine U8 Py

per 100 cc. Strength.

R Clampett, Bridgeport s v sl 6.17 00.0
Jennie Hamilton, Bridgeport ........... v 587 85.6
White’'s Pharmacy, Bridgeport .......... 6.29 91.7
Joseph H. Lutz, New Britain ........ 2640 03.3
Hilis Pharmacy, 'Stamford a5 ) 6.05 83.2
Clifford Pharmacy, South Norwalk ..... 5.85 85.3
E. T. Vance, Ansonia ...... e le 5.38 77.0
Mahoney’s Corner Drug Store, Shelton .. 6.44 093.9
H. Monroe,, Guilford ol wii an iolasiy 6.27 91.4

Turpentine. One hundred and sixty-eight samples were
examined, of which eight contained from 9 to 8o per cent. of
mineral oil. The names of the brands and of the dealers selling
these samples were not supplied to us.

MISCELLANEOUS MATERIALS SENT BY
PRIVATE INDIVIDUALS.

Milk. Of the sixty-two samples tested only twenty-eight were
unadulterated and of standard quality. Twenty-two samples
were watered, four were skimmed, three were below standard
in solids and three in both solids and fat. One sample was too
badly curdled to analyze, and one sample sent from Waterbury
contained formaldehyde.

Cream. Twelve samples were tested. Seven exceeded the
legal standard, ranging from 20.5 to 52 per cent. of fat. Four
samples, below standard, contained 9.82, 10.48, 12.48 and 12.72
per cent. of fat. One sample sent from Waterbury contained
sucrate of lime as a thickener.

Human Milk. The sample analyzed contained 10.73 per cent.
solids, 1.08 protein, 1.80 fat, 0.24 ash and 7.61 (sugar) by
difference.

Butter. Of six samples examined five were genuine, while
one was renovated butter.

Vinegar. Of sixteen samples examined eight satisfied the
legal standard for solids and acidity. Three samples each were
low in solids and acidity, and two samples were low in both
respects.

Asparagus. A sample of Humbert & Andrews’ Acme Brand
Asparagus contained sodium fluoride, a new adulterant for this
State and a particularly poisonous one.

MISCELLANEOUS. 395

Near Beer. Two samples of Jean Hormig's Carbonated
aker Beer, “A Substitute for Ale or Lager. Not Intoxicat-
.’ contained 3.65 and 3.37 per cent. of alcohol by volume.
Buckwheat Flour. Three samples from the same source, but
ent in by the wholesaler, the retailer and the consumer were
camined. The retailer’s sample contained 1.36 per cent. ash
d o0.12 per cent. insoluble in acid (sand), while the other two
ples contained 1.71 and 1.64 per cent. ash, and 0.54 and 0.53
per cent. sand, respectively.
Candy. A sample of “Girl’s Head” mixed chocolates was
mined. The chocolate coatings contained no other fat than
oa fat; no paraffin was detected; and no glucose in the
sgar fillings. In the caramels glucose was found.
‘A sample of marshmallows contained 39.7 mgms. of vanillin
- 10.6 mgms. of coumarin in two of the candies. The candy
s so overflavored as to be practically uneatable.
Cider. A sample of supposed sweet cider contained 1.65 per
. alcohol by volume, and a sample of hard cider 6.95 per

A dry color intended for use in foods was found to
e Tropeolin O, an unpermitted coal-tar color.

Gelatine. Two samples contained 15.14 and 15.37 per cent.
itrogen, and 1.32 and 1.31 per cent. ash, satisfying the U. S.
dard for that product.

rafe Juice. A sample of the home-made product contained
.60 per cent. alcohol by volume.

Honey. The three samples examined were not found to be
ulteratéd.

ce Cream. The eleven samples examined contained from 4.0
| 14.5 per cent. of fat;no starch was found in any of the sam-
‘Ples. Six samples contained coal-tar colors, four amaranth and
erythrosin, both permitted dyes when declared.

Molasses. The two samples examined were not adulterated.
Olive Oil. The sample examined contained no cotton seed or
ame oil.

Sugar. The two samples of granulated sugar examined con-
ined no adulteration.

Vanilla Extract. " Two samples were analyzed. Highly Con-
trated Extract Vanille Compound, made by The Bacorn Co.,
ira, N. Y., had a specific gravity at 15.5° C. of 1.02487, and
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contained 27.11 per cent. ethyl alcohol by volume, 0499 per
cent. vanillin, 0.104 coumarin, normal lead No. 0.23, resins, very
slight, caramel, present. It proved‘to be a compound extract
consisting of vanillin, tonka extract, and a small amount of
vanilla extract, colored with caramel. It was not correctly
labeled. The other sample of vanilla extract, no brand name,
contained no coumarin.

W heat Flour. Two samples were received, about which com-
plaint had been made as to the presence of greenish-blue specks
in the flour. The samples were branded “Our National Golden
Rod Flour, A. F. C. & Co.” The flour bag was blue lined, and
it was at first thought that the specks were due to fragments of
this paper lining. The lining appeared intact, however, and our
final conclusion was that the specks were due to particles of the
coal-tar dye mechanically attached to the lining and thus dis-
tributed throughout the flour. We were unable to identify the
dye with certainty.

W hisky. Two samples suspected of containing “knock-out”
drops contained neither chloral hydrate nor wood alcohol.

Wine. One sample examined contained 0.52 gm. of acetic
acid per 100 cc. of wine. Another sample of home-made wine
was found to be an acid wine with low extract and no appreciable
amount of sugar.

Alcohol. The sample examined contained 93.6 per cent -ethyl
alcohol, and no wood alcohol.

Alloy. A mass of about twenty-five pounds found in an old
barn contained antimony and tin and a small amount of lead.

Ammonia, C. P. The sample, sent by The New Haven Gas
Light Co., showed a specific gravity at 15° C. of 0.896, equal
to 29.69 per cent. NH,; 10 cc. gave a residue of .0003 gm. at
100° C. There was a very slight trace of chlorides and of
empyreumatic substances; no coloration was produced by neu-
tralization with nitric or sulphuric acids. The sample proved to
be of a high degree of purity.

Arctic Chemical Compound. This material, made by the Arc-
tic Chemical Cooler Co., New York City, is intended for refrig-
eration purposes and claims to effect a con51derable saving in
ice. The material came to us in two portlons one a dirty-white
crystalline material, the other pale pink crystals. The former
contained 59.08 per cent. chlorin, equivalent to 97.49 per cent.
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nmon salt; the latter proved to be essentially sodium sulphate,
Ztaining possibly some iron-ammonium sulphate; no manga-
was detected.

Arsenate of Lead. A sample of Swift's Arsenate of Lead,
e by the Merrimac Chemical Co., contained 42.20 per cent.
er, 37.81 lead oxide and 17.67 arsenic oxide, or on the water-
basis 65.42 per cent. lead oxide and 30.57 per cent. arsenic
e

abbztts Pure Lye. This proved to be a soda lye and con-
ained no appreciable amount of potash.

ocaine, Heroin and Morphine. Seventeen samples of these
s were analyzed in connection with the police crusade
ainst their sale in New Haven. One sample was a mixture of
ine and B-eucaine with milk sugar. Another sample sus-
ed of being cocaine gave reactions for alkaloids, but too
t for identification. ‘Nine samples proved to be heroin and
mogphine. Another sample suspected to be morphine was
sugar. The examination of these samples, and the testi-
ony given in court in connection with them, resulted in the
nviction of distributors of these drugs in New Haven, the
notable of whom was Geo. D. Farovid, a New Haven drug-
who had been convicted a few years previously for selling
ine. The direct result of this New Haven campaign was
e passage of a stringent law by the last legislature regarding
sale of narcotic drugs in this State.

‘ow's Stomach. The contents of the stomach of a cow, sus-
cted of having been poisoned by Paris green, showed neither
pper nor arsenic.

iwsinfectant. The use of this material was reported to have
used gangrene. It proved to be a crude preparation of coal-
- Wood-tar’ origin, containing a mixture of phenol and creo-
Commenting on the use of phenol the U. S. Dispensatory,
Ed,, p. 930, says, “Moreover, in numerous cases the local
of phenol has been followed by severe local symptoms,
ially gangrene, so that care is essential.”

 Etmenagogues. Two samples of materials, intended to
S€ abortion, were examined for the State Board of Pharmacy
issioners. A liquid preparation contained pennyroyal and
ton root, with no aloes or ergot. A sample of pills contained
, hellebore and an iron salt.

SN e
"»I
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Hair Dyes. A partial examination was made of two solutions
submitted by a New Haven physician. - One solution was an
organic tincture, the other an alkaline “solution of a chromium

MISCELLANEOUS.
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salt, probably alkaline chrome hydrate; no acetate of lead was 7% EE 7 | &y
detected. ) gd | #§ 3 ég
Linseed Oil Sosp. A sample of Charter Oak Linseed Oil 23 R ] gﬁ
Soap showed no free alkali * it
Rubber N ipple. The sample was submitted on the supposition Sampled by Station.
that a child had been poisoned by its use. Human saliva B Bread ......cococeeimriceniininaneniaianecss o 2gI
extracted no color or antimony from the nipple. A R o +3.? il
Soluble Sulphur Compound. This material was made by the betic Foods . 161
3 . « e . EEEGEIAlINC. . .. ccccce it st senecs et ettt 3
Niagara Sprayer Co., Middleport, N. Y. A solution of 10 B Diwders o 2 ,(5,
pounds to 50 gallons of tap water showed the following analysis: 1y ft"g"dtfrs 13 | 15
nu utter oe 12
With heat. In the cold. anmpkin, Canned 6 I 23
Total 'Sulphuy . 2. e sy oy 56.4 §6.3 0 SEEEEEEEERWINES ... lccseniceaniaiasiii 4 - 38
Lime ...... Bons : cellaneous Foods 9 7
Magnasia 00 T none A N T i i
Spdmm) oxidels 100 A 35.8 355 SR ANAANUM (... eellcies st aheianbanhiedon Vi 8
Potassium oxide ............ 0.97 0.03 charin Preparations il il 17
Chlorine ! SIE S FRG 00 AT trace L R TOtal, e 26 53 | 734
i V'Vat'ex: e S 37 39 Sampled by Dairy Commissioner
Tnsbli onfignition i Cirany 14 b @Bt duadiiniog i . | T e TR 1
utter and Butter Substitutes ..............un 7 67 it e,
s o e AT Y s s s s e ses et ssecscncnsscenae ssessesone I oo e I
Turpentine. The two samples examined were pure: gum  SMPREESE | . .. .. ..o aaae s 12 il i 12
RN T O . 00 R b iy 1 i 1
4 ) i L A T O II 3 A 14
Worm Remedy for Hogs and Cattle. The material consisted ~ EEEEEEEEHONEY .........ccc0coeiiiinnmominnneennnneees 2 o a 2
chiefly of sodium chloride (93.34 per cent.), with some iron and R - Or6amM. ..cvveeeeniecaiininiaainienienens 17 3 a2 19
R A R A R S 155 |}257 OB WS
charcoal. S e S VI LR C G D AN A AR 3 B ik 3
R perance Drinks. .. ... .iieiaiienvenasasas 16 33 2 51
...................................... 116 40 13 169
IR R tract 2 i SR Hel St S I A s 1
lydrogen Peroxide ......... AR 28 4 32
I tetot Todine ) .. S VL BT DO 30 9 39
enisi o A SIS et AR AU A 160 8 i 168
..................................... 550 | 424 15 | 999
\ Sampled by Private Individuals. 72 8o A 5 (7%
I 01l 'from all SOUTCES. s . e/ dii ovsuiaislaianiins 1055 530 68 l1go2

* Including 35 samples which were short-weight, and not classing as adul-
rated marshmallows, gum drops and jelly beans containing gelatine.
Containing permitted coal-tar colors, but not declared. $Including go
mples below standard in solids not fat.
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PART''V.

eding stuff” covers practically all feeds excepting hay

traw, whole seeds, unmixed meal made directly from any
the cereals or from buckwheat, and feed ground from

rain and sold directly from manufacturer to consumer.

1 4592 requires that every package of concentrated com-

feeding stuff shall bear a statement giving the "name

TESTING OF BABCOCK-TEST GLASS WARE.

During the past year this laboratory has tested a large number
of milk and cream bottles and pipettes used in making the
Babcock test for fat in milk and cream. The following table
summarizes the results of the tests:

: , st A°°g'6'““°' Insceypes ress of manufacturer or importer, the number of net
il 4 :ﬁim """"""" ji (1) yoe :, n the package, the name of the article and the percentages
Testing bottles, cream ........ 40 0 40 0 ’ and-fat contained in it. ; .

A PR R 342 8 330 4 2istration of feeds or payment of analysis or license fees
TRatalshi i il ot 490 9 476 5

ty for violation of the statute is not more than $100
offense and not more than $200 for each subsequent

aw authorizes this station to take samples from any
rer, or dealer, in a prescribed fashion, and requires the
.‘"‘vanalyze annually at least one sample of each brand
lias collected and to publish these analyses “together
additional information in relation to the character,
1 and use thereof as may be of importance.”

ry and food commissioner is charged with the enforce-
the statute.

INSPECTION OF 1913.

liance with the above requirements the following report
P epare(.i. ) The utmost brevity of discussion is made
the limit imposed by law on the size of the report.

13;.:1 work here reported has been done by Messrs. Morison,
Javis; the microscopical examination by Mr. Street.
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During the fall of 1913 the station sampling agent visiteq TaBLE I.—FEEDS BELOw GUARANTY.

towns and villages of this state and collected 189 sampleg of

fe.:eds. The results of th'e examination of t‘hese .samples are here i iy i
discussed, and the chemical analyses are given in Table TV, : . NI T
The analyses of 48 samples sent by individuals are also i Protein.| Fat.
separat.ely r.eported. ¢ ‘ ‘mer.'Cotton Oil Co.’s Prime Cotton Seed Meal... ... ¢ ’ W [lo ’82

The official samples may be grouped as follows: n%h s O(l:d GoldOBlragd Cotton Seed Meal............ 1.99 | u.
i outhern Cotton Oil Co.’s Bonita Brand Cotton Seed|

No. No. ; ke Feéa .......................................... ¥ it £, 3N A

19 Cotton seed meal 1 Buckwheat middlings :m by Lmseed .It./I.éa'l ............................ 2006 kil

2 Cotton seed feed 1 Malt sprouts edar Rapids Gluten Feed ;3(7’ e
2 Linseed meal, new process 7 Dried brewers’ grains can of Corn Gluten Feed ik
10 Linseed meal, old process 6 Dried distillers’ grains ?‘lqy sGlaten Feed.......... ..o i, 0.30
1 Wheat bran 2 Alfalfa meal » (R Hominy Feé& .............................. 0.85
1 Wheat feed 5 Dried beet pulp & i o ...... 2‘58
1 Wheat gluten feed 9 Corn and oat feeds o . g Ghiy a2 0122
18 Corn gluten feed 4 Wheat and corn cob feeds firthmore Hominy Feed..................0ccooi. 1.03

: ystic Milling Co.’s Hominy Feed.................. 8
1 Corn gluten meal 6 Horse feeds ue Ribbon Hominy Feed. . 0.84
IS.Hominy feed 24 Dairy and stock feeds linebaug Buckwheat Middlin s 9.50 ZSZ
1 Hominy and corn cob feed 22 Molasses feeds j _ ilv;aukee Grains & Feed Co.’s Malt Sprouts. ......... 0:69
o asara 21 Poultry feeds ‘ eye Gluten Fee;d. AR R S S LR L b M

5 Rye middlitigs and feed 3 1e3“D B llerss Grains, o lec 800N a0 S 1.87

189 total f ‘ LR s b il A B S
4 | AllFeed ................... 2.19 | 0.28
By e e B2 P
CoMMENTS ON ANALYSES. T R RN R DO Sl e
Of the 189 official samples, 31 were below guaranty ir} SO ‘I’:zg
particular; 10 in protein, 18 in fat, and 3 in both protein and 1.99
fat. The tabulation given below shows the individual brands s
which were deficient. R R
................................ WP 5

Cotton Seed Meal averaged one per cent. less protein than last

year, with an increased price of $2.32 per ton. 2

Royal Feed, a mixture of cotton seed meal and cotton see‘
hulls, about half and half, contained only a little over half as
much protein as high-grade meal, and sold for only $6.45 P&
ton less. Assuming $35 as the average ton price for good cottor
seed meal, in this feed the purchaser would pay about $23 per tof
for the hulls, certainly an excessive price when malt sprou®?
sells for $26, or dried brewers’ grains for $28.

New Process Linseed Meal showed about two per -
protein than in 1912, at $6.50 less per ton. Old Process Lmnse>=
Meal contained 1.68 per cent. less protein, with the selling pig

$2.20 lower.

centages of protein and ash, the former ranging from
bl, the Iat.ter from 0.9 to 5.2 per cent. These differences
bly gue in large part to the use or exclusion of the
Or,” a by-product of glucose manufacture. The
‘colgfrcentage of protein as a rule is not reflected in a
>t per ton.  The five brands, analyzed hoth this year

99{1tamed I.3 per cent. less protein this year, with an
Price of 55 cents per ton. ’ :
btieed contained about the same amount of protein as
. cost nearly $2.50 per ton more.

cent. 1€s%
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Star Feed. The single sample contained 2.76 per cent. less
protein and 1.15 per cent. less fat than an average hommy feed,
but cost slightly more. Under no circumstances can this feed
be considered an economical purchase. W

Rye Products. The samples of feed and middlings showed
about the same composition as,last year, but were $2.25 per ton
cheaper. Mgl

Buckwheat Middlings. The sample was far below the standard
of the middlings generally sold by this mill, showing a sh?nage
of 9.50 per cent. protein and 2.43 per cent. fat. These deficiencies
are due to the unusual presence of excessive hulls, _the crude
fiber amounting to over 20 per cent, more than double the
quantity found in previous inspections of this brand. %

Malt Sprouts. The single sample was of average composition,
and $2 lower in price than last year.

Dried Brewers Grains. The seven samples were likewise of
standard composition and the price was $1.18 less than in 1912.
The relative cheapness of this most excellent feed cannot be
overemphasized. ;

Dried Distillers Grains. The samples of Ajax Flakes and
Eagle 3D Grains showed little variations from previous years
either in composition or cost; two of the samples of the latt.er
brand, however, failed to meet the protein guaranty. Hiquality
Spirits Grains is another high-grade product selling ?.t' the same
price as the brands just mentioned, although containing 5 pe,l:
cent. more protein. Buckeye Gluten Feed is not a “gluten feed
as generally understood by the trade and the cattle feeder. It
contained about 10 per cent. less protein than the other brands
of distillers grains, and sold for $10 less per ton.

Provender and Corn and Oat Feeds. The samples were of
normal composition, the higher percentages of fiber in n}ost of

the proprietary mixtures indicating that they were not mixtures
of whole corn and oats of good quality, but rather that either
low-grade oats or excessive oat hulls had been used. As has
been stated many times, it is hard to understand why feeders
will buy such feeds as these, for from $28 to $40 per ton, when
cotton seed meal, gluten feed, dried brewers’ grains and r.nallt
sprouts may be bought for the same price or less, and espec1a1b}’
when an abundant supply of carbohydrates and roughage can b€
cheaply raised on the farm.
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The Wheat and Corn Cob Feeds showed the usual composition
d cannot be considered an economical purchase when sold for
‘only a few dollars less per ton than standard wheat feed.
Proprietary Horse, Dairy and Stock Feeds. These require no
ial comment further than to call attention to the fact that
hile some of the brands are made from excellent materials and
how intelligence in their compounding, still others are very
inary mixtures of very ordinary materials sold at an exces-
ely high price. The horse feeds are fairly uniform in com-
ition, at prices from $32 to $40 per ton. Among the dairy
d stock feeds, however, we find feeds containing from 8 to 11
cent. protein selling for $28 to $31, some containing 10 to
6 per cent. for $32 to $34, and others containing from 11 to
5 per cent. for $35 to $37. In other words the selling price as
; rule bears no relation whatever to the composition of the feed.
The feeder should understand that there is no mystery in the
ompounding of these feeds. They are made from well-known
aterials of varying value and digestibility. When standard
eeds of quite as good if not better feeding value, may be secured
at prices often no higher and generally much lower than those
ed for these special mixtures, the feeder may well hesitate
ore purchasing the latter if he wishes to run his dairy or stock:
\rm on an economical basis.

" Proprietary Poultry Feeds. Certain brands, such as Purity
Poultry Mash, Puritan Laying Mash and H.-O. Dry Pouliry
Mash, showed wide differences in composition among different
samples of the same brand. In other cases the guaranty was an
Imperfect indication of the quality of the feed, so great was the
er-run, especially of protein. Guaranties are meant to convey
Ttain definite information, and, while a deficiency is much more
10 be deplored than an excess, an over-run of from 8 to 3 per cent.
otein, which we find in two of the brands, is also objectionable.
ay mislead the careful feeder in compounding his rations, and
1y cause him to depend on a similar excess in future purchases,
€xpectation the manufacturer is not legally bound to satisfy.

Movrasses FEEDs.

Twenty-two samples of this class of feeds were examined. In
eral they consisted of corn, oats, alfalfa or dried beet pulp,

th from 15 to 6o per cent. or more of molasses. In one brand
€at was substituted for feed.
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The analyses of these feeds presented some difficulties. Pre-
vious experience had shown us that it was impossible to determine
accurately the fat in the usual way in-such mixtures. Accord-
ingly 2 gms. of material were washed with about 200 cc. of
water at room temperature, the insoluble residue dried and then
extracted with anhydrous ether as usual. Seventeen of the
samples showed an increased ether extract by this method,
ranging from 0.04 to 1.47 per cent., the increase being most
marked where alfalfa was a constituent of the feed. On the
other hand five samples gave slightly higher ether extracts with-
out previous extraction with water; these apparently contained
some ingredient soluble in both cold water and ether. It is
evident from the above results that the use of the conventional
method for determining fat in cattle feeds is generally unjust
to molasses feeds. The results given in our general tables were
secured by the modified method.

The aqueous extract of these feeds was also determined, and
in it the soluble ash and nitrogen. (See Table II.) The extract
ranged from 14.96 to 62.76 per cent., and in all cases is some-
what higher than the amount of molasses solids that was present.
For instance, the writer has shown* that 8.65 per cent. of dried

~ beet pulp is soluble in cold water. It is apparent therefore, that
the two samples of Dried Beet Pulp and Molasses examined this
year did not contain over 10 per cent. of molasses solids. On
the other hand the aqueous extracts from the two samples of
Molassine Meal, 59.02 and 62.76 per cent., are practically all
molasses, as peat, their other ingredient, is insoluble in water.
So we may say that these feeds contain from 10 to 60 per cent.
of molasses solids.

Unusually large amounts of the nitrogen of these feeds were
soluble in water, or rather in the aqueous saline solution, as the
feeds contained considerable water-soluble potassium and other
salts. The soluble nitrogen ranged from 0.28 to 1.24 per cent.,
or from 12.2 to 82.4 per cent. of the total nitrogen of the feed.
This presents another analytical difficulty. This soluble nitrogen
undoubtedly is in part derived from the molasses itself and is
probably not of a protein nature. The amount of soluble nitrogen
precipitated by zinc sulphate ranged from 0.07 to 0.30 per cent.,

* Rept. New Jersey Expt. Station, 106, p. 44.
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from 8.5 to 41.8 per cent. of the total soluble nitrogen. This
ir dicates what a small proportion of the soluble nitrogen is pro-
" tein nitrogen, and how unjustified is the use of the conventional
protein factor in feeds of this class. In the Molassine Meal
- ‘ins-ta{xce, only 8.5 and 9.3 per cent. of the soluble nitrogexi
precipitated by zinc sulphate. While our results show that
this feed contains only 0.63 per cent. of protein, yet using the

TaBLE II.—Movrasses FEEDs.

Soluble in Cold Water. biﬁf;ciinézlg;\;d: s Fat
ater.
1 ; 43
Brand g \: ¢ § g gﬂ; §
§ s |, 8 LA =
£ & |8 g | £l 3|9
H g o g 2 Ea £5
El s B R e
SR T el
melgaDI;I;;s;::éi Mule Feed...... 35.24/5.78/3.00/26.46/80.0(33.3/44.7|[1.01(1.92
a 6d L :g.;g4.063.r3 19.05|51.2|18.9/41.1//6.49/6.24
y Cemesiaeeiieiina. .76(4.72|3.50(17.54(58.6|21.2!36. A
shg;(ﬁ;ir gg:g with Molasses. . .[39.805.26 2.28 31.66[71.5(33.9 iS; ggg 33;
Ry Feed.. .l 31.52(4.44/4.88(22.20(58.7|24. 3 ;
m orliﬂl?:};g glléa}\f{a z]mdFMolasses. 43.64/6.44/4.25(32.05 ;4243322? g.(sxs)g.gg
Boimaciion Horse Food, 111350/t o813 2028-0810-3lg0.040.0l694 o
ed. ... 5 ¢ .25|15.47|72.2[20.5(23.0(|3.
d. l{-{lglr::s,elgd;]ezgnd Dairy Feed. gigg 3gg 2.00126.36(45.8 12.2 5:;’.3 g;i:gg
i es eed.. Ll .88/4.66|4.25/|18.97/68.1/18.7(38. i
:Beft P}l‘]p a‘r‘xd MOI?;SSCS ....... 14.96/1.70/1.88|11.38/45.5 2I.Z :139(1) g??ﬁgg
B st é8'64 1.64(1.75|15.25/35.9/19.3/25.7 0.76/0.50
B onie et 2.76|7.14|7.38/48.24/87.6/82.0 79.5//0.41/0.74
Alfalfa Meai and Syru,. ... (o5 0000, olo. 2aliercalve: ol 412:3]0-48/0. 72
el:’asture Alfalfa Meal with M;).- ) i i il ik G S
R
R I 48.84/7.98/7.75/|33.11(82.3/60.8/69. 7
i Crcl:l;g ‘?/I(())lin SugaI:l Heed i/, il 35.40|5.18|5.50(24.72/81.8(48.9 4?3 CI’ fé(r).gs
s Md;ﬂesass@ }?rse Feed...|23.20(3.28/3.88/16.04/66.5 36.5/26.4 2:65 zg;
lass ixry g?d ........ 27.48|3.52{4.50/19.46(52.4(27.0/39.3 4.764:80
28.44/3.70|3.88/20.86/49.5(24.5(42.2 4.31/4.72
31.28|5.24/5.00|21.04/69.0|26.2/47.9 2.75|3.24
23.92/4.0014.50/15.42 778.77777397@25.6 2.31|2.26

|

t‘:ﬁtmx;al‘ facto.r we are obliged to report 8.60 per cent.
» M.l t. is obviously improper to use this factor with feeds
olassine Meal, and yet with our present knowledge we feel
ed. to adopt 'the conventional method for the present
p;‘:;on.f The difficulty is increased by the fact that in two
: mo pu;e alfalfa meal we f?und 33.6 per cent. of soluble
> » SOt at we are not justified in attributing all of the
€ nitrogen in the molasses feeds to molasses.
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Formerly in the examination of feeds much stress was placeq
on the fact that in certain fet_eding stuffs a considerable part of
the nitrogen existed in the amid form, and was not regarded as
useful for feeding purposes as protein nitrogen. It.l recent years
but little attention has been paid to this fact, and it is a serious
question, especially in view of the increasing use of these 1.nolasses
feeds, whether mote attention should not be given to this 'thlse
of the feeding problem. In Table III will be found a cor.npllatlon
of analyses made by the writer at the New.]er.sey stat.lon frofn
1892 to 1899 showing the proportion of protein nitrogen in certain
feeds.

TaBLE III.—PRroOPORTION OF NITROGEN IN PROTEIN FornM

in FEEDSs.

@ i g i
" 3 *sg 8
5 E |2 &

1 A S SR b 86.1
‘Alfalfa hay. fieal LUl 82.0!| 4 |Oats, groun

: Timothy h};y .............. 93.9 7 |Corn and oats 3 955,.(7)

4 |Corn stalks ............. 87.0 3 |Oat chop.... 96-5

9 |Corn fodder ............. 88.7 5 |Corn meal.l. ¥ 38:[

1 |Mangel wurzels.......... 47.4 8 |Gluten meal.. S >3

4 1Sugar  beets.iiull uliladt 41.3 || 11 |Gluten e b A s 93.[
28 |Cotton seed megl ......... 96.6 Z g;:\{)xgnfeed ............. 34:6

feed . LU 0NRS 3.0|| 2 |Rye bran..... e

G Eﬁ:ts?éf ?:gale;. Ul N 34.0 2 [Buckwheat middlings..... 94-%

- iy « o Pl s m 04.0 || 11 |Dried brewers’ grains..... 94
:;g Wheat bran.............. 86.9 || 1 |Dried distillers’ grauns....l 93;
14 {Wheat middlings......... 85.8 3 {Malt sprouts.............: | 73

The amounts of soluble ash in the molasses feeds were also
very large, ranging from 1.64 to 7.?8 per ce.nt. or from 35.9t:;
87.6 per cent. of the total ash. This again is ch}eﬂy due to
added molasses, which is relatively rich in potassium salts.

UNOFFICIAL SAMPLES.

Forty-eight samples sent in by individpals have also 11);3;
analyzed in part. The station is not responsible for the samp
but only for the accuracy of the analysis of tl}e§e samples. 5
CortoN Seep Mear. Three samples of Dixie Brand, Hu 3
phreys Godwin Co., Memphis, were guaranteed 38.62 per cent

3299, sent by G. T. Soule, New Milford, contain

Sy H. B. Coger, Botsford, contain®

37.63 per cent., 3363, sent by

UNOFFICIAL SAMPLES.
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8 per cent., and 3491, sent by The C. W. Campbell Co.,
erly, contained 39.13 per cent. Another sample of the

e brand, guaranteed 41 per cent. protein, sent by The Coles
Middletown, contained 37.94 per cent.

ix other samples credited to Humphreys Godwin Co. were

zed. 3298, sent by D. W. Ives, Wallingford, guaranteed

, I}er cent. protein, 3361, sent by H. E. Meecker, Danbury,

anteed 38.62 per cent. protein, 3328, sent by Spencer Bros.,

eld, and 3359 and 3492, sent by The Coles Co., Middletown,

ut guaranty, and 3369, sent by Spencer Bros., guaranteed

263 per cent. protein, contained 39.38, 42.25, 42.63, 38.63, 41.31

42.50 per cent., respectively.

35, sold by Buckeye Cotton Oil Co., Cincinnati, Ohio, sent

H. Waldron, Bethlehem, and 3360, sent by Apothecaries

Co., Waterbury, guaranteed 38.62 per cent. protein, con-
40.06 and 38.50 per cent., respectively.

71, Dirigo Brand, W. Newton Smoth, Baltimore, Md.,

anteed 41 per cent. protein, sent by Norwich' Grain Co.,

wich, contained 39.06 per cent.

03, sent by The Coles Co., Middletown, without guaranty,

ined 43.19 per cent. protein.

04, Bonita Brand, Southern Cotton Qil Co., Charlotte, N. C,,

teed 38.62 per cent. protein, sent by Apothecaries Hall Co.,

aterbury, contained 39.50 per cent.

, Owl Brand, F. W. Brode and Co., Memphis, guaranteed

per cent. protein, sent by R. H. Ensign, Simsbury, contained
per cent. ,

87, Forfat Brand, Humphreys Godwin Co., guaranteed 38.62

ent. protein, sent by W. E. Wheelock, Quinebaug, contained

per cent.

y J. E. Soper and Co., Boston, guaranteed 40.63 per cent.

in, sent by C. O. Bidwell, Thompsonville, contained 41.81
£

1, sent by Apothecaries Hall Co., Waterbury, without

nty, contained 40.63 per cent. protein. 3002, bought

gh this dealer by H. H. Waldron, Bethlehem, and sent

lout guaranty, contained 40.69 per cent.

994, Southern Cotton Oil Co., Charlotte, N. C., guaranteed

_per cent. protein, sent by H. H. Waldron, Bethlehem,
ined 39.50 per cent.
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TaBLE IV.—ANALYsES oF CoMMERCIAL FEEDS SAMPLED IN IQI3.
regi s e veTu——at S S T AT £ A AL AL SR AR S P L BT A P D \\
® it
2 Pounps PER HUNDRED.
g BRAND. i RETAIL DEALER. . Price
§ ' Water. Ash. (15’:?2“5' ) Fiber. Nigﬁﬁ;’:f .ree EE:P:& ‘[‘J’e"l:
¥ 5 it (Starch, gum, etc.)| (Crude Fa't.)
O1 Seep Probpucts.
Cotton Seed Meal.
3139 |Prime. American Cotton Oil Co., Albany, Ga. ..|Hartford: G. M. White & C
3094 |Owl Brand. F. W. Brode & Co.. Memphis, Tenn.|Stamford : W. L. Crabb. .. -8 gﬁé iy M i 30.26 7.18 35.00
3112 |Buckeye. Buckeye Cotton Oil Co., Cincinnati, O. Torrington : F. U. Wadhams . | 6.50 6'15 % '29 8.33 20.20 FonEd 3400
3[25 ‘o ‘o ‘e “ ““ Waler&ury . Spencer Grain C'o" 7’13 5-80 4383 ° .60 28~23 7.27 37-00
3142 u “ I “ « Hartford Smith, Northam &C;; A 5-83 3 'oo I11.00 20.34 7.85% 36.00
3170 « “ “ 0 “ Middletown - Meech & StOddard. 7'03 5'90 3?‘00 10.83 30.09 7.25 38.00
3134 |Old Gold Brand. T. H. Bunch Comm. Co., Little Zartford: Trout Brook Ice & i i sk 9:39 2957 7.20 33.50
Rackil Ak i it Gl AR PeadiCp i iU o i 7.54 5.38 66
3037 |Dixie Brand. Humphreys, Godwin Co., Memphis, Meriden : Meriden Grain & Feed i g 3209 A2308 30152 7.88 36.00
L5 2 A A (SRR YRR S Y v s i b Ko § TR (D70} 7a% L eat SAURESGNEREETERPS 7.48 6.28 41.31 8
3002 |Dixie Brand. Humphreys, Godwin Co., Memphis, i * -3 -93 28.37 7.63 36.00
bk, o C e (R L o AN Rl New Milford : G.T. Soule. ...,
3104 |Dixie Brand. Humphreys, Godwin Co., Memphis, \- 8.14 5.98 40.75 9.20 28.38 7.55 35.00
Pranmil gl ey R NI O SN LS AN N i atele Winsted : E. Manchester & Sons 8
3116 |Dixie Brand. Humphreys, Godwin Co., Memphis, iy 5.8 38.88 8.93 29.20 9.28 35.00
Ten oo R e N TS S Tt G 6 Litchfield ; Litchfield Grain Co.. 8
3024 |Forfat Brand. Humphreys, Godwin Co., Mem- i 0:38 49200 9.65 27.88 8.29 36.00
phis, Tenn...... LI B S e L A L S R s Waliingford : E. E. Hall ...... 8.00 i
3162 |Forfat Brand. Humphreys, Godwin Co., Mem- ) oo 5.73 38.63 10.85 27.49 9-30 34.00
phisTenny v r bl vt sl s N I e Willimantic : H. A. Bugbee .... 8.36 5.70 40.1
3088 |Selden. Memphis Cottonseed Products Co., i f 5! T 10.15 27.93 7.67 34.00
Memphis, Tenn. ......... 2 s AR S M L New Milford : G. T. Soule..... 8.2
3055 |Pilgrim Brand. J. E. Soper Co., Boston........ Bridgeport : Vincent Bros.... 7_2; g;(s) 4(1)'88 8.70 206.74 8.37 35.00
3159 it & Wi % SR LU R Willimantic : E. A. Buck..... - 7.57 5'73 3 -7555 s 27.15 8.87 37.00
3105 |Pioneer. J. E. Soper Co., Boston .............. Winsted : E. Manchester & Sons g Bir3 i?gl 19'93 #0147 7.90 36.00
3120 |Bonita Brand. Southern Cotton Oil Co., Charlotte, 3 A ; Ok 27.07 7.08 35.00
i (R o AR MR R R S R R L Thomaston : L. E. Blackmer. .« lo6
3186 |Bonita Brand. Southern Cotton Oil Co., Charlotte, ? b 59:59 9:78 29.46 8.32 36.00
N E G e Usloee SR Ey (AN O i TR L e Yantic : A. R. Manning ... i
Average guaranty ........:«" 842 i 33388 11.80 28.58 2';45 35.00
Average of these 19 analyses 50 Hia b . gt Bl R B g I & <R LRGN A
Average digestible .......0" ' 7 o 5-90 33'93 9-97 28.53 8.07 35.45
Cotton Seed Feed. & _ sk -5 3:5 22.3 7.6 G
3027 |Royal Feed. Southern Fibre Co., Portsmouth, Va.|Meriden : A. Grulich..... - ;, 8.
;IS3 «}‘ “ < “ “ |\ Manchester : Little & Mc ney 8.(3)2 ;-20 21.88 25.38 35.80 4.36 28.00
Average guaranty .... b i AR i ;2%:’, 25,98 38.47 3-77 3900
Average of these 2 analyses: - e ceee : Ry Uil 4,000 ¥ o e
Linseed Meal, New Process. s 97 20,91 25.61 37.14 4.07 29.00
3160 |American Linseed Co., Chicago..... PR Y T L Willimantic - W. D. Grant.:« 8.
3187 ity B s G .....|Yantic: A.R. Manning..-** 1 9Z§ ggg 36'25 9.45 37.42 2.65 35.00
Average guaranty .....--°""" 1 o . 32-03 8.93 38.08 2.65 34.00
Average of these 2 analyseéS-"7  8.95 5 49 30, ceee A 7 e SR
Average digestible .....-<°"" i 5 gg‘g" g§9 37-75 2.65 34.50
LLimeed Meal, Old Process. ord: 5. V. Osborn shiY ! . 30.2 24 | .-
or14 |American Linseed Co., New York .............. Branford : S. V. Osborn -** i
gOIg 4 i) L AT LSRR I East Haven » E. A. Forbes: ggg 5'§7 34.13 9.03 36.32 5.68 36.00
3025 “ ‘“ vl VIR Wallingford : E. E. Hall -+ 8.67 it 32.63 8.68 36.77 8.33 36.00
3126 1 ik AR MBS Y, Waterbury : Spencer Grai? 8.65 5-13 32.75 8.85 36.68 7.92 36.00
5:40 34.38 8.70 35.18 7.69 38.00
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Station No.

i

3070
3104
3195

3011
3021

3060
3085

3110

3158

3185

3071

3119

3156

3051

BrAND.

Oi1L SEED Probpucrts.— Continued.
Linseed Meal, Old Process. —Cantmmd
Guy G. Major Co., Toledo,
Mann Bros. Co., Buﬁ'alo N X

“

Midland Linseed Products Co., Minneapolis,
Minn

+ D. L. Talcott
Winsted : Platt &

] P. Johnstone”':
Mzridm,: A. Grulich

..................

Metzger Seed and Oil Co., Toledo, O. ".........

........................................

Bran.

* o

Globe.

WueAT PrODUCTS. ‘
(N ostamsi) sl Dot On o Sl i Springdale : Monroe & Palmer. |

Occident Wheat Feed. Russell Miller Mill, Co..|Meriden : A. Grulich
Digestible Lot ]
Atlantic Starch Works,|#Middletown : Meech & Stoddard,

.................................... Guaranty

Atlantic Gluten Feed.
Westport

Maize ProbucTs.

Buftalo.

Cedar Rapids. Douglas & Co., Cedar Rapids, la.| Winsted : Platt & Coe

Clinton.
““

Cream of Corn.
New York
Cream of Corn.
New York

American Maize Products Co.,
................................... Stamford : W. L. Crabb......-*
American Maize Products Co.,|Zorrington : D. L. Talcott. ...
................................... Average guaranty ...........«*"

Midland Linseed Products Co., Minneapolis, |Unionville: F. D. Lawton&50u
IR BL Sl S B ey et s s N R Average guaranty ...........

Average of these 10 analyses, .
Average digestible

Digestible

......................

Digestible

.....................

Corn Products Refining Co., New York|Branford: S. V. Osborn.......

North Haven : Codperative Feed
Co.

.........................

i Danéury F. C. Benjamin & Co.

Average guaranty ...........-«8
Average of these 4 analyses.....
Average digestible . ............

Chnton Sugar Refmmv Co Clmton Ia.|Stafford Springs : G. L. Dennis .
‘| Yantic : A. R. Manning......:- l

Average guaranty ............+"
Average of these 2 analyses...--
Average digestible........... "

Average of these 2 analyses...*
Average digestible . .........-:¢

Crescent. Corn Products Refining Co., New York|Broad Brook : Broad Brook Mill

O AR SN R RO
GUATAIRY L, o' o olsibecrisns b oo el
Digestible ..o i 1l . =

‘‘ |Ansonia : Ansonia Flour & Grai?

Co.

* Statement of dealer.

o 'H;,—:‘,ji_—,r_:<_ o
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SAMPLED IN 1913—Continued.
Pounps PER HUNDRED.
AT TR T Prig:
ey : rig
Protein. Fib M i o
et b (N x6.25.) i (Starch’,‘té:m; etc.)| (Crude Fa‘t.)
2.91 5.65 32.00 9.83 36.70 6.91 39.00
9.23 4.98 32,50 8.48 36.66 7.85 38.00
9.54 4.98 33.38 8.28 36.14 7.68 37.00
9.42 5.54 31.56 9.50 36.47 7-51 38.00
41 5.27 33.13 8.23 35.79 8.17 34.00
3.81 5.05 32.81 8.98 35.21 8.14 36.00
el g 32.20 R Gt s (o s N R
9.23 5.21 32.92 -8.86 36.19 7.59 36.80
A ! 29.3 5.I 28.2 @18 G
8.89 6.85 15.31 8.70 55.46 4.79 31.00
1021 478 1806 74; 54.12 5.38 30.00
625 ogo ~325 0.73 58.16 0.71 31.00
el 3&00 S SOy S s .80 e
10.30 4.58 24.25 7.20 50,31 3.36 31.00
9.12 3.89 24.56 7.05 52.49 2.89 30.00
.89 2.95 26.25 7.10 51.30 2.51 33.00
18.13 4.35 25.75 6.53 50.66 2.58 32.00
LR e W 2300 | (1 el SR 2:00 (1 HEIER
9.86 3.94 25.20 6 97 51.19 2.84 31.50
. S 21.4 46.1 2.3 b
-9.26 0.90 21.63 7 98 56.58 3.65 33.00
23.00 200 R
LS RIS 18.4 6.9 50.9 307 S ey
8.99 0.98 L 7.49 54.12 3.29 32.00
8.49 1.00 24.50 8.28 54.07 3.66 32.00
8. 0.99 24.82 T 54.09 . X
A 74 i 211 6.9 48.7 2k s
7.12 3.36 25.50 6.58 54.95 2.49 34.00
v 2.98 26.25 7.60 53.16 2.24 33.00
AL 4l 24.00 S, 5405 g.gf; 3350
4 X 25.88 7.09 . s <
i?? i.? 22.0 6.2 48.6 A il BT
8. 4.00 25.63 6.55 52.54 2.34 32.00
..?f 23.00 R A S 2.00 SRl
21.8 5.7 47.3 ;o0 SR AL A o
10.09 5.18 25.31 7.70 49.73 1.99 31.00
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o
i BRAND. RETAIL DEALER.
S ’
12
E “h\
MAa1ze PrODUCTS. — Continued.,
Gluten Feed.— Continued.
3095 |Globe. Corn Products Refining Co., New York|Canaan : Ives & Pierce ...
3107 $ g £ A ey (B ** |Winsted : E. Manchester & Song
Average guaranty .........
Average of these 3 analyses..
Average digestible ....... . 7
3169 (Hubinger. J.C. Hubinger Bros. Co., Keokuk, Ia. Neczo Haven : Crittenden-Benhan;
Orefo k1ol B s I
Goaranty ...coiiyonsiae o i
Digestible . ol
3198 |Queen. Corn Products Refining Co., New York|Danielson Young Bros. Co, .
Guaranty ... 011 S o o o
Digestiblec!. b Wl sl 8 3
3017 |Staley’s. A. E. Staley Mfg. Co., Decatur, Ill. . ..|East Haven - F. A. Forbes. .., .
3130 54 £ Ai¢ A £ " oy -«|Bristol : Eaton Bros........ ...
Average guaranty ..............
Average of these 2 analyses. . , ..
Average digestible ..... ... . . .|
3099 (Union. Union Starch and Refining Co., Edin-|Norfolk : A. P. Curtiss. . ... .. 4
B, cEnd bSO LRI LA N L Giuaranty.s Lohonc S O
Fhgestible, L ihLL oL 4
Gluten Meal.
3178 Diamond. Corn Products Refining Co., New York Westerly : C. W. Campbell Co.,
Cruaranty ¢ o0l aNn T
Digestible ...... It o
Hominy Feed.
3041 |Homco. American Hominy Co., Indianapolis, Ind.|Hamden : 1. W. Beers. ... ......
3183 i i h i s  |Yantic: A.R. Manning........
Average guaranty ..............
3034 |Bufceco. Buffalo Cereal Co., Buffalo, N. Y..... Meriden : Meriden Grain & Feed
o1 St e TR
3072 1 Al s i ae * sse.|Stamford : W. L. Crabb. ...... f
3117 i 58 7i 7 i ' ....|Litchfield: 1. T. Dickenson.....
Average guaranty . .. .. TR .
3049 |Wirthmore. Chas, M. Cox Co., Boston .........|Plinville - F. B, Newton.......
3075 i ¥ i o A ey st erdll Stamford : H. M. Kent Co.....-
3102 RS & Y # i ceeevessaNew Hartford : Wallace Case.-
‘ Average guaranty ............. «
3149 [Success. Deutsch & Sickert Co., Milwaukee, Wis.

3020

3152
3044
3115
3144

Evans. Evans Milling Co., Indianapolis, Ind.. ..

barre, Pa. .

Steam-Cooked. Miner-Hillard Mill, Co., Wilkes.
barre, Pa, .40 i

So. Manchester : G."W. Strant. .
Guaranty
North Haven : Cobperative Feed

B MR A A MR

Guaranty ........ O MBI

Badger. Chas. A, Krause Mill. Co., Milwaukee, Manchester - Little & McKinney

Wisoinails ik dle 8 a1k e 0 o) o G S TS Guaranty ..... PRI S GURRE
Steam-Cooked. Miner-Hillard Mill. Co., Wilkes-

......................... Cheshire : G. W, Thorpe,

......... siereseseennennnn. | Litehfield : Litchfield Grain Co. -+
Steam-Cooked. Miner-Hillard Mill. Co., Wilkes-|Hariford : Smith, Northam CO-*

barre, Pa.

................................... Average guaranty

ANALYSES. 323
SAMPLED IN 1913—Continued.
Pounps PER HUNDRED.
Price
Nitrogen-free EEtl'\ert t%enr.
in. i A xtract.
e e (Igr:tﬁe'lz';') e (Starc]%:’,n;:z;, etc.)| (Crude Fat.)
23. 7.23 52.88 2.03 31.00
m.g(s) ggg 2?)(7)2 6.95 50.01 3.84 32.00
SR T e
??. f.. 21.3 6.3 45.8 2.1 I
9.46 1.60 22.75 6.93 54.59 4.67 30.00
5 AL 23.00 iy s 2200. Leisn
30 b 19.3 6.0 49.1 3.8 Al
856 3.10 21.94 6.55 56.69 3.16 31.0!
i A% 2&20 g%. 5?6. 3%? ARt
18. ! . /| Sl
AR i i
.28 25.50 6.73 52.59 2.20 30.
S.Zg :.60 25.13 6.35 52.89 1.65 32.00
4 S 23.0 s AL 2.50 i
'9'.634 4.44 25.32 3:574 2;23 :.23 31.0
il 21.5 s . { feens
824 2.38 25.06 7.06 54.32 2.94 33.00
: kit 24.00 e S ST 21001 (GE il
4 0 21.3 6.1 48.9 L R R D
7.92 0.98 41.25 2.45 45.66 1.74 38.00
il 40.00 LTSGR Ll 1.50 !
:.‘ 1 34.7 W 40.2 b 7 AT RSB L
6.84 32.00
.06 2.3 10.31 5.08 66.48
3 21 2.53 10.63 5.54 64.50 7.42 32.00
b 0.50 TR e WS T A Lo e ST
8.80 2.70 11.38 5.05 65.65 ggz 33.83
9.26 2.45 10.88 4.90 65.90 6. g 33.00
9.45 2.55 13,13 4.98 65.51 .go 30.
e W 10.00 SR LRI Z. '5'66
6114 2.68 10.88 5.08 65.75 .g7 32.00
8.88 2.53 10.63 4.90 65.21 7.85 32.00
10.15 2.53 10.63 3.80 65.04 ;.550 32,
9.50 )y en LIRGRE e X ik
.0 11.63 5.05 62.93 7.59 35.
q:?? ?..? 11.00 RN R A 7.00 higat
9.38 2.59 11.25 5,05 63.47 8.26 31.00
10.00 6528 '672? 3400
, 2.82 10.094 5.30 . 4 3
.9}1 10.00 SDRIIR SRRIORI 6.00 SRR
8.54 252 11.56 4.79 65.79 6.50 31,00
4 64.89 6.31 33.00
9.79 2074 11.25 5.03 b, o jo
E " 2. 11.38 3.93 .75 .
? ?? ..?% 10.00 A O T R S 5,00 )L HRte
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Station No.

BRAND.

3089
3065
3189
3154

3108

3057
3100

3133
3138
3150
3163

3168

3199

3040

3058
3091
3039
3184
3012

3083
3146

MAize PropuCTS. — Continued.
Hominy Feed.—Continued. y

Blue Ribbon. J. E. Soper Co., Boston
Acme. Suffern-Hunt Mills, Decatur, Il

Hominy Feed and Corn Cob.

Corn Meal.
Ground by E. L. Oviatt; Milford .. /...l oee s
Ground by A. P. Curtiss, Norfolk

RvYE PropUuCTS.

Feed. H. D. Stone Co., Rochester, N. Y........
Feed. Washburn- Crosby Co 43 aneapolls an
Middlings. *

Mlddllngs Miner-Hillard Mill. Co., Wilkesbarre,

Feed Boutwell Milling and Grain Co. , Troy, N. Y.

BuckwWHEAT PRrRODUCTS.
Middlings. Quinebaug Grist Mill, Danielson ..

BREWERY AND DISTILLERY PRODUCTS.
Malt Sprouts.
Milwaukee Grains and Feed Co., Milwaukee, Wis

Dried Brewers' Grains.
Bull Brand. Farmers Feed Co., New York

‘o ““ s “ “ ““ ‘e

|
|

Crown. Milwaukee Grains and Feed Co., Mil-
Waniee i Wiist [ R I I N e g
Crown. Milwaukee Grains and Feed Co., Mil-
waukee Wis

“ ““ “ “ o

Mystic Milling Co., Sioux City, Id.., ... ........

Star Feed. Toledo Elevator Co., Indianapolis, Ind.

Guaranty ......

Patent Cereal Co., Geneva, N. Y....... PRl Greenwick : . P.

Guaranty.......

.......... Norwick : Chas.

Guaranty.......

Guaranty .......

Willimantic: H.

| Danielson. . ......
Guaranty ........

| Hamden : 1. W, Beers .........=
Guaranty........ -3
Digestible .......

New Milford : G.
Average guaranty

Average guaranty

Average guaranty

RETAIL DEALER.

New Milford: G.T. Soule.

......... Rockville : Edward White

Average guaranty of all
Average of these 18 analyses, .
Average digestible

Winitid: Plas & Cos. .. 3

Average of these 2 analyses. .
Average digestible

Unionville : F. D.
Hartford.: G. M.
So. Manchester : G. W. Strant. ..

New Hawven . Crittenden-Benham
Lt W R il

Norwalk : Holmes, Keeler &

Hamden : 1. W, Beers......-¢ ‘
Yantic : A. R. Manning. ... "

Branford : S. V. Osborn ... o
Danbury. F. C. Ben]amm&c
Thompsonville: G, C. PhelpS-*

Average of these 7 analyses. -
Average digestible .,.......-*

John stone

Slosberg

----

Lawton & Son
White & Co...

A. Bugbee...

T. Soule. ..

creaaaes s

* Statement of dealer.

ANALYSES. 325
SAMPLED IN 1913—Continued.
2 = “_;,:
Pounps PER HUNDRED.
Price
Protein " Nitrogen-free EE:he:t an'
‘i b (N x6.35.) i (Starc]:;’,‘l;:::t:; etc.) (Cru’é:aFa't.)
.21 2.25 10.69 4.95 66.74 6.16 34.00
?.. AN 11.00 R R A | M AR
10.21 2.60 10.75 5.10 64.54 6.80 36.00
10.00 Y W ISR 2,005 1l
8.09 2.78 11,25 5.03 66.52 6.33 33.00
T ety 10.00 AL AR T 22001
9.24 2.65 10.94 - 4.80 64.69 7.68 32.00
ik el 9.30 R A LR L7474 NS RO g
kel ey 9.94 oSl i S U RS [ R
9.25 2.62 1I1.0I 4.91 65.31 6.90 32.78
i 8 72 3.3 58.1 - I
~ 9.02 2.13 8.25 10.00 64.85 5.75 33.00
7.00 G el il et
| 11.35 1.18 9.06 2.08 73.22 3.11 34.00
11.63 1.19 9.69 1.90 71.89 3.70 35.00
11.49 1.18 9.38 1.99 72.55 3.41 34.50
S Lyl 6.3 LH UL 66.7 . o SR e e
10.68 318 15.31 4.53 63.38 2.92 31.00
10.75 3.60 17.81 5.33 59.39 912 27.00
11.03 4.40 17.31 6.00 57.69 3.57 33.00
10.89 3.60 16.25 3.83 62.09 3.34 20.00
10.20 3.58 16.00 4.15 62.85 352 28.75
10.68 3.65 23.25 20.03 36,68 5.71 32.00
32.75 1 ¢ W B
9.74 7.05 26.69 12.08 43.13 1.31 26.00
e S 25.00 sl S b e 2300V TR
21.4 4.1 29.8 ; e SN O B
7.66 3.39 27.00 13,13 42.15 6.67 30.00
7.78 3.04 29.25 12.03 40.70 7.20 28.00
L B T R D CE RGN IR Geganin
8.00
7.45 3.38 29.13 10.43 43.23 6.38 28.
7.65 .33 27.75 14.63 40.62 6.02 28.00
S s 25.00 b IS SR 5€o o
7.16 3.47 28.63 14.03 41.11 5.60 %
7.89 3.38 25.88 13.78 43.21 5.86 28.00
7.26 3.60 26.56 15.03 41.26 6.29 30.00
S0, HL.T 25.00 i ”.&5 ggg 5535
g .37 27.74 13.30 41. 2 i
755 3 e 22.5 615 23.8 - At IR
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TaBLE IV.—ANALYSES OF COMMERCIAL FEEDS SAMPLED IN 1913—Continued.
& PounDs PER HUNDRED.
Z Price
'§ : BRAND ¢ RETAIL DEALER, i : Nittogen fres EE‘h ert Ef;‘
g i e {Nixiias) il (Starcl;:)’,(t;i‘r:xtx; etc.) (Cnfdtzalga.t.)
BREWERY AND DISTILLERY PrODUCTS.— Continued.
Dried Distillers’ Grains. i
3101 Aj;);nl(‘;la%cneg. Ajax Mill. and Feed Co., Ham- évszgttz;‘tford: Wallace Casgl 7.24 2.73 30.63 11.75 36.02 ;ig% 35.00
A PRUENISE S CbARIT Sl S s B LD Y Niavate s i, 5 A iy "3 T i el oo 2001 RERNE
Dipestible ... LT e 1 K. et 32.4 11.2 29.2 3 20 TR Sy Co
3193 |Buckeye Gluten Feed. The Dewey Bros. Co.,[Meriden: A. Grulich. ... i 's o 19.6 13.0 50.25 3.68 25.00
Blanchester, O. ). 0000 o0l i AR AN 1 L CROUATAREY L A s Ce "> 35 v 23.0(9) 3 i 3 ..... SO0 oo
Digestible L0000 o S 14.4 12.4 40.7 SR
3054 |Eagle 3D Grains. The Dewey Bros. Co., Blan- ‘ b
chester, Q0 U b T LS T Bridgeport : Vincent Bros. ., 7.18 5.03 28.13 7.90 38.32 13.44 25.00
3103 {Eagle 3D Grains. The Dewey Bros. Co., Blan-
ehesterii i L0 SR s sl VNG Sk e Winsted : E. Manchester & Sop 7.10 4.57 27.51 8.80 38.64 13.38 34.00
3131 |[Eagle 3D Grains. The Dewey Bros. Co., Blan-|B7isto/: Goodsell Bros.... 6.03 1.70 31.88 13.73 32.98 13.68 35.00
ghesternils LI lad e e o s Average guaranty .......... e T 30.00 IS, R Ol AR E0L00 |1 ed it s
o T el ke R CI IR A R T
3016 |Hiquality Spirits Grains. Donahue-Stratton Co.,|East Haven : F. A. Forbes, 6 o el 10:80 30.51 15.04 35.00
Milwaicee WS E Bt R LR G i S Guapanty. ottt 0 17 154 33,33 .......... 10,00/ |0kt
Digestible.......... Ll b Pt 26.1 10.3 28.7 24,30 e s
MiscELLANEOUS FEEDs.
*Alfalfa Feeds.
3023 |Pioneer Alfalfa Meal. Kornfalfa Feed Mill. Co.,|North Haven : Codoperative Fe
KansasiCity, Mo.' 7 e R SR B NTIE R 1) Gu(;(;am Slamaassmeat L S 8.52 9.55 15.63 26.53 36.76 ?-g(l, 32.00
AR SRR : 12:0050 i o D\ ondliadats X
3106 |Alfalfa. Park & Pollard Co., Boston ........... Winsted : E. Manchester & Son: 7.46 9.40 14.50 30.63 36.17 1.84 32.00
Guaranty S0 0l il Lo ; R i 12.00 jo a0 KA 80000 08 Sk
*Dried Beet Pulp. ¥ :
3043 |Continental Sugar Co., Findlay, O............... Cheshire: G. W. Thorpe.......: . 8.81 3.23 8.75 19.43 58.86 0.92 31.00
3161 |Menominee River Sugar Co., Menominee, Mich..| Willimantic - H. A. Bugbee ...- .38 2.68 8.19 19.58 61.58 0.59 29.00
3177 |Michigan Sugar Co., Saginaw, Mich. ............ Westerly - C. W. Campbell Co.. 0.15 3.08 7.04 20.39 58.20 1.27 30.00
3114 (Owosso Sugar Co., Lansing, Mich............... Torringtor » F. U. Wadhams .. 8.68 2.95 8.50 19.73 50.41 0.73 29.00
3173 {West Bay City Sugar Co., Bay City, Mich........ %degf:ugx;raMnf;Ch & Stoddar@ 7.26 3.20 3.69 19.78 60.18 g.gg 29.00
------- .00 .
ﬁ:g:zgs ggg:ehsfislfl 2 analyses.. 8.26 3.02 8.41 I%Zs gzgs 0.88 29.60
LTI |Average digestible L 1L, o i ; 1 : 16. R W T v
PROPRIETARY MiIxED FEEDS. s e
Corn and Oat Feeds, and Chop Feeds. 3
3052 |Bufceco Chop Feed. Buffalo Cereal Co., Buffalo,|Ske/ton » Ansonia Flour & Graif
RPN e e L SR il R GCo. Regh oo ke 8.38 3.39 9.06 10.60 63.61 ;.gg 31.00
. Haranty, s iRl nIt L L .00 PO FITIAVY (RS W 4
3008 |Provender. Ground by A. P. Curtiss, NOrfolk. .|......uuiuuureininnnsnnsnas 12.09 1.63 IZ).OO 3.68 68.55 4.05 35.00
3188 |Haskell's Stock Feed. -W. H, Haskell & Co.,|Norwick : Chas. Slosberg. ...« 7.58 3.80 9.88 8.75 63.16 6.83 33.00
Mo S ORGSR G RIS R L LT Guaranty /5 Ay - : 4 T R IR C PN
3015 |De-Fi Feed. The H. O. Co., Buffalo, N. Y...... gu;{{::{d"’ Norton & Roberts:«** 9.28 3.50 g.oo 14.75 60.14 33?, 30.00
u. Y ceecncoesencsaecec®? 4 b W LGt a0 et R N 2 Ao R W G R
3136 (Imperial Steam-Cooked Feed. Imperial Grain|Hartford: Trout Brook Ice &
and MIVRCoI: Toledor Oyl bl 5 ] FeedCo. LClNgns o b 0.93 1.70 9.50 3.58 71.00 4.29 40.00
Guaranty:, ... WL | _ N 9:00.1 k|7 L le sl Sl 4.00 | .....

*See also Molasses Feeds, page 330.
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TasLe IV.—AnaALyYseEs oF CoMMERCIAL FEEDS

Station No.

BraND.

3174
3197
3151

3192

3172
3109

3157

3029

3036

3140

3077
3062
3042

3181

3080
3121
3122
3026
3047
3145

PROPRIETARY MIXED FEEDS.—Confinued.
Corn and Oat Feeds, and Chop Feeds.—Continued.

Mystic Feed. Mystic Mill. and Feed Co.,
Rochester: /N YL Da008 0ot by S st 3 SRR,
Boss Feed. Quaker Oats Co., Chicago..........

Victor Feed. Quaker Oats Co., Chicago........

Wheat and Corn Cob Feeds.
Holstein Feed. Indiana Milling Co., Terre Haute,

573 el TV el RO B RO ) P s R R R S

*Horse Feeds.
Bufceco Horse Feed. Buffalo Cereal Co., Buffalo,
N N e L R L S g

Algrane Horse Feed. The H. O. Co., Buffalo, N.Y.

Hatch’s Horse Feed. Holmes, Keeler, Kent Co.,

S0. Norwalkul LR 00N Jedivatih o 4o dafiidion
}Peter’'s Arab Horse Feed. Peter's Mill. Co.,
Omahat N ebi. ) FobiEEE eIl (U a0 Bl o
Schumacher’s Special Horse Feed. Quaker Oats
Co., Chicagod. | G RE Sl AL Sl o e ah s

* Dairy and Stock Feeds.

Reeaan Il 2, SR iR SO g S
Bufceco Creamery Feed. Buffalo Cereal Co.,
Batalo] NV e G L N o St (ks
Bufceco Stock Feed. Buffalo Cereal Co., Buffalo,

N L isls S s b W ke S G
Unicorn Dairy Ration, Chapin & Co., Hammond,

ho-1e L SR AR R R s i
Wirthmore Balanced Ration. Chas. M. Cox Co.,
Bostom il b s e ol g et B
Wirthmore Balanced Ration. Chas. M. Cox Co.,
Boston! J e e e S S Gt

Korn-Oato Feed. Meech & Stoddard, Middletown|Middletown - Meech & Stod

,|Broad Brook : Broad Broo

Calf Meal. Blatchford’s Calf Meal Factory, Wau-|Ridgefield : S. D. Keeler..

RETAIL DEALER,

Guarapty. oA VT
Danielson : Young Bros,
Guarantys.. . .. oo
So. Manchester - G, W, Su- nt
Guaranty. .od. o0, .
New Haven : R. G, Davxs

Guaranty .,...4 ... .L 00

Middletown : Meech & Stodda
GUATABLY ifs o 6o v bses ~ ol :

Winsted : Platt & Coe. ...

(&7 TR0 SR BRI S S0
Average guaranty . ...... k
Meriden : A. Grulich.....
Gharantyiicst, ... Lo
Average of these 4 analyses 5
Average digestible ..........

Meriden : Meriden Grain & '

Harlfard G. M. White & C
Average guaranty ..........s
Average of these 2 analyses.
Ridgefield : S. D. Keeler..
GUATADLY oo ieeolsos ooty
So. Norwalk, ...iveiesnn
GUaTantYe .o L o et
Cheshire : G. W. Thorpe.
Guaranty . ..., deeee.eoocits

Guaranty | .10y lG A oo o eie

GUATANLY -, ki3t 5« Lol
Thomaston : L. E. Blackm‘“‘
GUATADLY, o+ ulos olaalainrs s o == S0
Wallingford : E. E. Hall.

Plainwville : Eaton Bros... -

Average guaranty ......:*"
Average of these 2 analyses

* See also Molasses Feeds, page 330.

1 On tag ‘“ Arab Balanced Horse Ration, G.

E. Rarig, New York.”

New London : P. Schwartz “
GUATANLY, o0 oo oiaaisseira s o oin (o K

Thomaston : L. E. Blackmeh

GUATANEY ¢ oals oo v aiaars + + 2.0 00 1

T hompsonville : G. C. Phems '

ANALYSES. 329
SAMPLED IN 1913—Continued.
PouNDS PER HUNDRED.

g e T TR AR TR Price

1 Ly per

Protein. i Nltr?(gen-free Ether ton.

g (N x6.25.) i (Starc!;:l,léafx:; etc.) (cfd‘éiaéf-,}.,

3.38 7.31 14.38 62.50 3.38 28.00
IR BGORLIE st s F.001" 0l
3.55 9.69 11.13 62,61 4.17 32.00
e Sila0k |0 e R 5000 e e
2.85 8.38 9.53 66.42 3.57 33.00
Wl (TS ettt NN I LR s o 3400 i T SRR
4.43 9.00 11.3% 61.60 4.82 31.00
I AT R SR v B AR e 310017 kR
4.75 11.38 18.43 52.08 3.58 24.00
Sl p 50 U | AR LR A G B0 W S
3.55 10.06 16.08 58.13 3.16 28.00
3.75 10.50 16.48 56.81 3.1I9 26.00
el Do it ey NS e ey ORDE (€ ARG P
3.65 9.63 16.45 58.13 2.90 28.00
g L8O eV b g b R WD AT
3.93- 10.39 16.86 56.51 3.2% 26.50
VAR, 6.5 4.7 40.1 3100 el s
3.69 11.38 9.88 61.00 4.89 34.00
3.48 11.25 9.70 62.19 4.60 32.00
sk ) 10.00 G B L 4:00 " BTG
3.58 11.32 9.79 61.59 4.75 33.00
3.95 13.25 9.33 60.52 4.03 36.00
B 11.00 EEL s T e R 4000 Ny
2.90 11.81 9.05 62.73 3.72 33.00
8D 14.00 e Sritsiats L0000 D ik
4.33 10.50 7.60 64.48 2.10 40.00
AT 9.00 A et 2,00 e
2.78 9.38 9.13 66.01 3.12 33.00
9.25 AT s R (el 25 Sy S
5.08 26.13 6.80 46.16 5.08 70,00
AveEN 24.00 SRl Seaiae BROOh L
4.20 10.75 9.48 52,56 5.54 36.00
O 18.00 YT S W T T T TSGR
3.43 10.19 8.50 64.06 4.50 34.00
8.00 7 s R s
5.65 26.00 10.15 45.55 5.44 33.00
S 26.00 Ll e T o 3 1o Sl RN
5.45 25.50 8.63 46.47 5.23 35.00
5.80 25.25 8.93 45.70 5.58 35.00
A 25.25 AR a0 0 ot B X0 el
5.62 25.38 8.78 46.08 5.41 35.00
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TABLE IV.—ANALYSES oF COMMERCIAL FEEDS

CONNECTICUT EXPERIMENT STATION«REPORT, I013.

z
g BRAND. : RETAIL DEALER,
g b Water.
w
PROPRIETARY MIXED FEEDS.~—Continued.
Dairy and Stock Feeds.— Continued.
3179 [Wirthmore Stock Feed. Chas. M. Cox Co., Boston|Mystic Mystic Grain Co, 8.22
Gharanty L. el U8 asie
3143 |White Cross Stock Feed. Albert Dickinson Co.,|Zartford : Smith, Northam' 10.52
Chicagatif a0 oL e o e T Guaranty ..... Lanediig s oo SO
3164 |Grandin’s Stock Feed. H. Grandin Mill. Co.,|New Haven . Crlttenden-Be"
Tamestowin,) N V. yobi o nie e e RIS LV (S siee R N '7.42
Guaranty . i, UL L s
3078 |Algrane Milk Feed. The H. O. Co., Buffalo, N. Y.|Ridgefieid : S. D. Keeler. . ~ 8.67
Guaranty il L een
3046 [New England Stock Feed. The H. O. Co., Buffalo,
A0 LN AR G SR A R e Y U Plainville : Eaton Bros. ..., 8.24
3127 [New England Stock Feed. The H. O. Co., Buffalo,| Watertown : M. D. Leonard @ 8.40
........................... ............Averageguaranty........ Bioa e
Average of these 2 analyses, 8.32
3033 |Larro-feed for Dairy Cows. Larrowe Mill. Co.,|Meriden : Meriden Grain &
Detroif AMicho i Aol Elg el il e i Coriailsatang, .. o 8.36
3048 |Larro- feed for Dairy Cows. Larrowe Mill. Co., :
Dietroity Mich:.\ &l et (DR e Plainville : F. B. Newton. ..., 8.28
3061 |Larro-feed for Dairy Cows Larrowe Mill. Co., Norwalk : Holmes, Keeler,
DetrotiMich. L0 nilily ) il e Gogiieiasiiaii .. ... 8.49
Average guaranty .......... Blalol s
Average of these 3 analyses. 8.38
5175 |[M. & S. Stock Feed. Meech & Stoddard, Middle-|Middletown . .. ... ERORS 8.79
BOWD R S e L D T R R Guarafityr., 0. Ve i e CRRE
3180 |Yellow Tag Stock Feed. Miner-Hillard Mill. Co. | NVew London » P. Schwartz 8.51
Wilkesbarre, Palllgeid,, 1o el il ey Guarandye Lo Loiene s L3 aee
3018 |Maz-All Feed. Quaker Oats Co Chicago, Ill...|East Haven : F. A, Forbes. . - 7.67
Guaranty.. i, .. o8
3030 (Schumacher’s Calf Meal. Quaker Oats Co.,|Meriden - A. Grulich..... ‘e 8.89
Chicagel i lh s s Boasdii LEs o i e ad GUARANLY 0 . et aes
3022 (Schumacher’s Stock Feed. Quaker Oats Co North Haven : Cobperative Fe
Chizeagio s o L BIIEE Crauiib il S CoRusipaviis. . .. o 8.18
3073 Schumacher s Stock Feed. Quaker Oats Co 5
Chicaliouslsin s e s Sl N B G ST e N0 Stamford . W. L, Crabb.....:= 8.92
3084 {Schumacher’s Stock Feed. Quaker Oats Co Danbury : F.C. Benjamin & G 9.33
Chicago ..... SRR SRl i Average guaranty ......... see
5 Average of these 3 analyses.- 8.81
3050 (Biles Ready Dairy Ration (Union Grains). Ubiko ;
DMil.Con Cincinnati;t0. ., L ghm, iy Southington : Lumber&l"ee"l - 8.11
3094 |Biles Ready Dairy Ration (Union Grains), Ublko Canaan : Ives & Pierce.....** 8.47
Mitki€@o., Cincinnati; Q.50 0l L e iyl Average guaranty .........«" 4 cees
; Average of these 2 analyses 8.29
Molasses Feeds. ’
3171 |Allneeda Horse and Mule Feed. Allneeda Mills,|Middletowon - Meech & Stodd“l - 10.22
o SERBaI B TT ) s el R Guaranty'y... 000 » SUERET .-
3056 |Sucrene Dairy Feed. American Milling Co., ]
Peovia dRENEair /e s i 1 AR s N Milford: E. L. Oviatt.....** y 9.88

ANALYSES. 331
SAMPLED IN 1913—Continued.
PouNDS PER HUNDRED.
Price
per
Protein. X Nigogen-tfree EE::]::: ton.
. (N x6.25.) i (Starch’,‘t;i‘!:n; etc.)| (Crude Fa‘t.)
3.28 10.25 8.90 62.47 6.88 31.00
9.00 etk SR I AL007 DS
3.68 11.00 4.88 66.53 3.39 37.00
A 10.00 P A AR R kA 350 ErE SO
4.65 9.38 11.08 61.95 5.52 31.00
8.50 SRS o L 3,50 i S
5.23 17.63 12.28 52,12 4.07 36.00
an's 14.00 ARSI R B B 7 s 1o W T )
4.03 10.88 9.15 62.78 4.92 32.00
4.43 10.63 8.85 62.46 5.23 32.00
9.00 F o0 [ Ui el e
4.23 10.76 9.00 62.62 5.07 32.00
5.35 20.75 12.63 49.22 3.69 36.00
5.08 20.00 13.00 49.64 4.00 35.00
4.90 19.38 13.42 49.90 3.91 34.00
Sl 19.00 S ASEE R TR 2000 R
5.11I 20.04 13.02 49.58 3.87 35.00
3.28 9.50 9.78 63.07 5.58 30.00
9.00 S ek MR e 2000 5 T U
3.05 10.00 8.58 64.87 4.99 30.00
9.00 Sl i RSN 3.00 o )
2.83 8.31 1.43 78.27 1.49 28.00
9.50 L A TR .40 POt
3.58 16.88 2.25 60.20 8.20 35.00
Rt 19.00 SR MR 8.00: 0k o
3.58 . 11.25 11.63 60.72 4.64 30.00
.16 32.00
3.95 11.38 9.00 62.59 4.1
4.20 11.25 9.75 61.39 4.08 30,00
S OO0 i RS RER R RESR Lt s
3.91 11.29 10.13 61.57 4.29 30.67
5.43 24.13 10.88 45.35 6.10 25.00
4.58 24.00 9.70 46.54 6.71 35.00
ik 24.00 AU TR v s S R e
5.00 24.07 ' 10.29 45.94 6.41 35.00
7.26 9.00 12.40 59.20 1.92 33.00
10.00 A S S N {2 (o AR AR
7.93 16.56 13.00 46.39 6.24 31,00
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TABLE IV.—ANALYSES 0oF COMMERCIAL FEEDS

-

Station No.

3097

3068
3155
3067
3063
3093
3190
3137

3013
3090

3038
3129

3135

3123
3124
3086
3087

3113

3166

BRAND.

PROPRIETARY MIXED FEEDS.—Continued.
Molasses Feeds.— Continued.
Sucrené Dairy Feed. American Milling Co.,
Prearial TR P g S e il R el

Braue’s Mixed Feed with Molasses.
Jordan NN L LR Sl e L S el
Peerless Dairy Feed. Clover Leaf Mill. Co.
Battalas I v e T e S S S e
Alfalfa and Molasses. Commonwealth Feed Mill
GO SEREoNTS - S ol ST A s
Missouri Horse and Mule Feed
PeediMills Co. St Lonig: vl o Lo SN Ee T
Boggs Competition Horse Feed.
Co., Buffalo, N. Y

Dried Beet Pulp and Molasses.

Molassine Meal. The Molassine Co., Boston...
‘e “ LS “ “ “

Omaha Alfalfa Mill.

Alfalfa Meal and Syrup.
Co., Omaha, Neb

June Pasture Alfalfa Meal with Molasses.
Peters Mill. Co., Omaha, Neb....;..... cccu..
Peters” King Corn Sugar Feed. M. C. Peters
Milll Co. Omaha, NebLiig s so i iy
Green Cross Molasses Horse Feed. Quaker Oats
(B Pl B 1 G o MO R o TR S b e
Quaker Molasses Daxry Feed:

M. C.

Quaker Oats Co.,

(7 T 1 s TS BT GV o LR IR ol
Quaker Molasses Dairy Feed. Quaker Oats Co.,
Chpapail o Ol e AR

Purina Dairy Feed. Ralston Purina Co., St. Louis

Commonwealth|Greenwick : J. P. Johnstone

Faramel Mfg New Milford.: Geo. E. Ackley
........................... Guaranty

H. & S. Horse, Mule and Dairy Feed. Dwnght New Haven : R G. Davis & Sg
E.Hamlm &Co, nPitshurg Pal s ooig. (it oLl Guardnty o loe e L0 T
Husted Molasses Feed. Husted Milling Co.,|Hartford.: Trout Brook Ice
Butalo)) NN 0 aT e Dt AL G R SN b Feed'Co.tiicivri. .« i =
Giraranty Lud ot L L 1

Michigan Sugar

Co.AtmaNMEehay CLot e L o e S S el Branford: S. V. Osborn .....
Dried Beet Pulp and Molasses. Michigan Sugar|New Milford: G. T. Soule...
Cal (Cmewell VEEh: L iun o S i s Average guaranty ......... N

.| Hamden :
.|New Britain :

RETAIL DEALER,

Canaan : Ives & Pierce, .
.|Average guaranty .....

C. H. Fairty .
Alenpve L R
. |Rockville : Edward White,
<tGnAranty ks o T

s|Greenwich : J. P. ]ohnst;)'u s

Guaranty

Average of these 2 analyses...
I. W. Beers. .. 8
Stanley Svea Gt
Average guaranty .......... o
Average of these 2 analyses...
Hartford : Trout Brook Ice
Feetdion su i iial .o 08 3
Gharanty Julolteods, | 08 L
Waterbury : Spencer Grain (0
Guarantyy b iRl L SR

GUArABIVII S Lo o o8 -4
Danbury : O. H. Meeker, Est

Danbury : O. H. Meeker, Est
Torrington : F. U, Wadhamss
Guaranty’. L 0Lt Ul
Average of these 2 analyses - *¢
New Haven : Crittenden-Ben”

GUATAnEY . o ol oo
3167 |Purina Molasses Feed, ‘¢ iy i iy New Haven » Crittenden-Bens®
G NS voas oot .
GUATADEY L. ilpdisiaieis o0 o s o 200

Average of these 2 a.nalys,=s 1
J. D. Braue,|New Canaan :

Waterbury : Spencer Grain C

Gharanty’s o0 B, o onent

ANALYSES. 333

SAMPLED IN 1913—Continued.

e
Pounps #ER HUNDRED.
i T e Price
T T
Protein Nitrogen-free FEth:r[ g;;‘
rotemn. * 0 p gxtract.
Ash. (N x6.25.) o (Starcll:\’,(t;r?l‘;!t\, etc.)| (Crude Fat.)
i i
8.06 16.50 | 12.58 48.17 SUI5 29.00
S X6L§0 1 el [y H e e 3.50 .6.0.0.
8.00 16.53 12.79 47.27 5.70 30. v
7.36 | 8.50 7.33 65.03 2.03 34.0
Lok L2000 16 =k AR MR 4:00° ' La.
7.56 { 20,00 10.08 AR 3.70 30.00
ARSI BTI00 Y - i i i PRI v 200, L
8.64 | 10.38 . 20.15 49.83 0.94 34.00
QI 10,00 SRS R 0.70 a2
5.32 | 10.00 14.50 55.07 4.02 36.00
WIS (X000 o A TR Zq0 L e S s
2.88 | 11.00 4.60 67.21 3.28 38.00
R Q500 L LV e a0 S5 o 400 iRl
8.12 L% 16,38 11.25 51.36 4.21 36.00
SR e N T A000 | | PR R F.80 ke
6.8 \ 22.69 l 7.65 48.79 4.01 34.00
4 TR SR A A AN giog o rad e
l 28.00
3.74 8.88 17.80 59.51 0.71
4.57 E 9.06 17.15 59.38 g.gg 28.00
EEIorlel RS T It 1 AR U S R 5 A R
415 | 8.97 17.47 59.45 0.74 28.00
8.15 | *q.00 5.83 60.69 0.74 40.00
7.46 | *B.19 6.65 58.99 8.3; 40.00
i S L RS AN YR W
MR AR AU IR Gt e R
781 | 8.60 6.24 59.83 0.73 40.00
9.43 i 10.31 16.20 53.22 0.76 32.00
R T T T G SRR Tioon R Ly
Q.70 {1275 18.83 47.53 0.85 39.00
AT 10,00 0.50 e o
6.33" (V1] 1125 12.38 57.32 1.95 36.00
il 9,00 SOk A Aol TIRDIRI L
493 | 1063 10.50 60.83 2.87 35.00
AT | 10.00 R L FR Fan it T
6.72 16.69 10.85 49.57 4.80 28.00
7.18 15.8%(1{ 112,65 49.47 :.Zg 29.00
TROG . I e N G
7.10 16.25 i 11.75 49.52 4.76 28.50
’ 19.06 | 17.38 43.9T 3.24 32.00
.7. 59 16.50 1 PRSI s ) 27 R RS e
i 60.34 2,3 34.00
5.08 1Fg8 9.88 3 2
i QDB | |1 v [ B S 5o b

* Sec page 315 ¢
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TABLE IV.—ANALYSES OF CoMMERCIAL FEEDS

CONNECTICUT EXPERIMENT STATION RERORT, IQI3. .

o
E BRAND RETAIL DEALER,
.ﬁ 4 ater.
-
PROPRIETARY AND MIXED FEEDS.— Concluded.
Poultry Feeds. . b
3053 {Bufceco Poultry Feed. Buffalo Cereal Co.,|Skelton : Ansonia Flour &
BafalowNC V0 T TR Camsiabniy O - .82
Guaranty.............,: .
3182 Wirthmore Poultry Mash. Chas. M. Cox Co.,|New London : Beebe & Br. 9.78
Bostonh ki LU TR T T Guaranty.i o0 T s
3191 |Globe Egg Mash. Albert Dickinson Co., Chicago|New Haven - R. G. Davis & 9.76
Guaranty ...l 00, o BN
3128 |Queen Poultry Mash. Albert Dickinson Co., b
Chicagauni o m) Lk St o I e Waterbury : H. S, Coe & C 9.20
3141 (Queen Poultry Mash. Albert Dickinson Co.,|Hartford : Smith, Northam 10.39
CHcago s I Sl T R G Average guaranty . ... . g
Average of these 2 analyses 9
3031 |Purity Poultry Mash, Wm. S. Hills Co.. Boston Meriden : A. Grulich. ., . -83
3196 [t 4 @ & 5 o Putnam : Bosworth Bros. , , .. ~ 8.60
Average guaranty ........ { =
Average of these 2 analyses, , .71
3045 |Dry Poultry Mash. The H. O. Co., Buffalo, N. Y.|Plainville - Eaton Bros... 8 .00
3081 | ** & % iz 0 i “  |Ridgefield : S. D. Keeler. .. .. 9.80
Average guaranty . ........ . ’
Average of these 2 analyses. 9.40
3079 [H. O. Poultry Feed. The H. O. Co., Buffalo, N. Y. |Ridgefieid : S. D, Keeler. 8.73
Gudrantyiieidiic o, o4y
3059 |Hatch’s Dry Mash. Holmes, Keeler, Kent Co., Norwal/é)j ................ 9.81
Norwalk ..o, S TRE T B s DR SR e S GUArARTYR. . il s ol s
3176 |Poultry Mash. Meech & Stoddard, Middletown. |Middletown . ... .......... 9.26
\ . GRaranty |l el i
3147 |Puritan Growing Mash, Mystic Mill. and Feed Hazardville : A. D. Bridge's - 9.96
Ca., Rochester, INFRWIEE 10T ISV e D AT Guaranty . [0l ..o E
3096 |Puritan Laying Mash. Mystic Mill. and Feed Co.,
Rochestet, NN auiioom Ul B i C il 28 Canaan : Ives & Pierce. .... 5. 0.84
3148

3032

3076

3035

Puritan Laying Mash. Mystic Mill. and Feed Co.,
Rochester, N. Y

‘. . ““ “ ‘e e

Growing Feed. Park & Pollard Co., Boston .. ..

Hazardville : A. D. Bridge's
............ Guaranty :

Average of these 2 analyses..
........ Meriden : Meriden Grain & Fé

Stamford : H. M. Kent Co...=
Guaranty
Average of these 2 analyses .+
Meriden : Meriden Grain & F€

Co.

GO Ll 4 10.25

Guaranty ..., £ %5

3165 |Chicken Chowder Feed. Purina Mills, St. Louis|Vew Haver - Crittenden-Be ko
o7 GV ORI R S e

GUATADTY . d o . o ooalel I‘ B

3082 |American Poultry Food. Quaker Oats Co., Danbury : Keeler Grain CO- 0.46

ChicagQEIEs L hiiclali T s oy R voiGuaranty il . - ool _ 6

3064 |V-B. Mash for Laying Hens. Vincent Bros.,|Greenwich - J. P. Johnston€: % B 9:00

Brideepoptos o DA SR Craaranty il o %

Ash.

6.53
7.25

6.89
12.25
11.28
11.76
3.55
7-43
273
3.64
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SAMPLED IN 1913—Concluded.
PounDps PER HUNDRED. ) S
per
: i Nitrogen-free EEthert. ton.
(gr’?tgg) ) (smcxl::,xg:;:,' etc.) (Cn’fércaxc:az.)
16.50 5.83 60.35 5‘43 4000
15.00 {76 vt TisBlRA M IS 4.0 Fokpss
14.13 6.85 62.02 337 i
12.00 St 3.0(: -43'00
18.25 6.55 55.13 4.40 ....
16.00 Fergs il 3.0
42.00
1.00 6.73 62.46 3.61
ir.zs 6.10 65.66 ggz) 4200
11.00 RS e .
I1.I3 6.41 64.07 3.49 tzs.g%
17.13 9.80 51.44 4.72 pigs
20.44 6.00 48.26 5.63 ;i p
17.00 Sr N et 4.0 e
18.79 7.90 49.85 5.17 S
19.13 11.78 52.86 3.48 s -00
14.94 11.28 35.96 ggzo ; 7
10.00 i By 3
13-04 11.53 54.41 345 %f’g.%%
17.81 7.65 57.25 4. g ....
17.00 o B R & e 4.5 L
. 17.88 9.08 52.71 4.49 ! i
16.00 e e g 4.00 .40‘00
22.88 7.38 47.00 g.;g ‘‘‘‘‘
12.00 R AN R A
22.25 5.99 53.47 3-330 4500
14.00 SRR G A 0 a
22.25 6.40 48.82 5.16 45.(;2
26.13 8.30 44.28 ;.3(; 45 i
23.00 S S i : s
22-19 7-35 46.55 5.03 45.0
45.00
22.31 7.68 44.89 3.52
22.23 6.08 47.39 ggg 4500
Sl ST 1
15.63 4.52 62.30 3.75 45.00
10.00 g S e R
20.25 7-93 50.39 4-83 44-<.><.>
17.00 5.6 .4.0.00
13.25 4.35 64.57 g.sg “““
.00 a0 MR b
x2’::.81 8.70 52.44 4.72 44.00
21.50 SRR R R T e 4590/ [ g




336 CONNECTICUT EXPERIMENT STATION REPORT, 1913 1 UNOFFICIAL SAMPLES. 337

b

335.6, sent by Maine Experiment Station, for checkv 0. t. fat, contained 6.54 per cent. water, 0.06 protein,
contained 36.06 per cent. protein. .

4 84 fat. i
3554, bought through The Coles Co., Middletown by 8 ‘ 0‘} :ent by E. E. Hall, Wallingford, without
Warner, Tylerville, without guaranty, contained 41.2§ . It ntained 19.75 per cent. protein.
protein. ?AP. 2010, Shoemaker and Co., Philadelphia, 2011,
3553, S. P. Davis, Little Rock, Ark., guaranteed 41 or 'o. Newark, N. J., and 2012, Connecticut Fat Render-
protein, sent by G. T. Soule, New Milford, contained ;9; < s’ent by D. W. Meeker, West Cheshire, contained
cent. ‘ - so and 52.38 per cent. protein, respectively. Their
WauEeAaTr Probucrs. 1818, Wheat Feed, and 2286, Wheat B, guaranties for protein were 55, 50 and 45 per cent.,
both sent by W. H. Lee, Orange, contained 18.00 and 1 5.38 ling prices, $3.10, $2.75 and $2.60 per 100 Ibs.
cent. protein, respectively. Two samples of Cooked Wheat BrusH. 1656, sent by F. A. LaPlace, Hamburg,
sent by J. W. Varson, Bridgeport, contained 12.88 and .;: e following compositions:
per cent. protein, and 3.06 and 1.93 per cent. fat, respectively, "UNEEEEEEEENENNN—_—G. L 39.30 HABerik. LU S o 28.33
CorN Propucts. 2989, Buffalo Gluten Feed, guaranteed - L 1.35 Nitrogen-free extract.. 27.30
per cent. protein, sent by Jewett City Grain Co., Jewett Cj %0 Fabbmdcnpnar et e
contained 24.38 per cent. protein. 3 :

3357, Miner-Hillard’s Hominy Feed, and 3358, Wirthmo

..............

élysis of a similar material was reported last year, and

Hominy Feed, both sent by R. H. Ensign, Simsbury, witho -essary to repeat the comments made at that time.
guaranty, contained 9.18 and 9.20 per cent. water, 11.25 aj FTINGS. 2759, sent by L. M. Lee, New Preston, con-
I1.00 per cent. protein, and 6.31 and 6.24 per cent. f .50 per cent. px:otem' and 2'6.58 per cent. fat. If
respectively. i d at a reasonable price this material would appear to have
2392, Corn Flour, American Hominy Co., Terre Haute, Inc as a stock feed. /
sent by The Sperry and Barnes Co., New Haven, contained 6.2 HEearTs, 2963, N. E. Vending Co., New Haven, sent
per cent. protein. 3
1685, Ground Corn Stalks, sent by F. A. LaPlace, Hambury
"analyzed as follows: '

er cent. protein and 43.41 per cent. fat. This is an
sly rich feed, and is sold at a reasonable price, $2 per

Water il e bl i 0.12 FIDBE 4 U 4 ol .
el (e TR g 4.70 Nitrogen-free extract.. GrAZN Y Reruse. 3340, C racke{s Refu:s'e, and 3339, C ook.zes
Protem! il (e sy 7.06 Toapr ol i iy St oth sent by C. M. Jarvis, Berlin, had the following

' on:

3362, Corn Kernels, sent by L. J. Robertson, Jr., Manches el 3340 3339
Green. The field-cured material showed 5,367 Ibs. of kernels SRR S 9.03 6.30
1,482 Ibs. per acre. Inasmuch as the kernels contained 2 B 1.62 173

er cent. moisture, the acre vield of d & 264 le; o fotem ........................... 12.60 13.88
p : » t y of dry graln was 4, ] LA SIS 0.55 0.87
4,958 1bs. on the basis of 14 per cent. moisture. 4 Nitrogen-free extract .............. 72.50 Glatis

Distirrers’ Grains. 38551, Rye Distillers Grains, guararlt ............................... 3.52 21.47

24 per cent. protein and II per cent. fat, sent by Wm. Horwité
Fairfield, contained 7.45 water, 14.81 protein and 1071 P&
cent. fat. )

Stock Feeps. 1983, M. & S. Stock Feed, made and sent BY
Meech and Stoddard, Middletown, guaranteed g per cent. protes

S. Two kinds of North Carolina grass, 3332, with
ves, and 3333, with narrow leaves, both cut when the
S in seed, were sent by G. D. Howell, Hartford. Their
€s follow :
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3332 33
Waatens. i oda i hob o Lo s Bl SURDHET e 6.18 623
Ash o SN e e 8.82 3.56
Brotemy /o (IS T O o 6.25 4.69
Fxper ............................. 28.25 27.35
Nitrogen-free extract ..........c... 47.10 55.88
Fat sl ousan o SRR G e 3.40 101

Both grasses are inferior in feeding value to mixe
hay.

Meadow Hay, 3508, sent by D. E. Mills, Bristol, had ¢

following composition :

STATION REEQRT, 1913_ 3

3 MICROSCOPICAL EXAMINATION 339
Average No. of Average
" ' Feed. ‘Weight. Bags. Feed. Weight.
1 seed meal ... 101 10 Wheat mixed feed .. 100.35
seed meal ... I0LS5 10 Wheat mixed feed .. 99.25
BReal ..., 00.3 5 Wheat mixed feed .. 101.7
Eilmeal ....... 09.6 10 Gluten feed ........ 100.4
Brant ... 08.3 5 Gluten feed ........ 101.3
bran ... 00.85 5 Gluten feed ........ 09.2
Bran 0. 08.85 10 Hominy feed ....... 00.8
Bibian ... - 90.3 10 Stock feed ......... 100.05
t middlings 09.35 10 Stock feed ......... 100.6
eat middlings . 99.75 34" Stock feed' . i vl 100.6
10 Poultry mash ...... 101.4

Xiter ............... ;.gg i}llt::r L f. ............ 3!.83-, a]l the tags for cotton seed meal, which we have seen,
.................. ! ogen- - 3 : :
b s Nl i i 100 . ross, o9 Ts. net” il Tseed mea

A botanical examination of a two-pound sample of this ¢

showed the following number of heads of the grasses,
specified :

48 White bent

21 Italian rye grass

18 Perennial rye grass
16 Kentucky blue grass
15 Sweet vernal grass

14 Timothy

2 Bromus secalinus

1 Panic grass

1 Fowl meadow grass
1 Velvet grass

1 Wild oat grass

1 Rumex acetosella

7 Rhode Island bent 1 Sorrel
7 Orchard grass 2 Ferns
4 Tall oat grass 2 Cruciferous pods
4 Meadow fescue 1 Weeds

The above analysis may not give a correct idea of the

position of the herbage but only represents the species W.

could be identified by flower or seed at the time of cutting.

WEIGHTS oF BAGGED FEEDS.

In answer to complaints as to probable shortages in the ‘:
weight of various feeds sold throughout the state, the sampling
agent weighed over 200 bags of different feeds at various Ware
houses. In all cases the claimed weight was 100 lbs. As far @
known the stock had not been on hand over six months. It
not practicable to empty the bags and secure an accuraté o
weight, so only gross weights are recorded, although an allo
ance of one pound for the empty bag would probably

reasonably accurate.

sually marked “100 Ibs. gross.” Such a system of
cannot be approved. A guaranteed gross weight is
ess anyway and it is more than probable, should a pur-
sh a ton of any of the brands thus tagged, that he
sceive only 20 bags, or a shortage of 20 lbs. per ton.
nore the above tabulation shows that the purchaser of
cular 20 bags of linseed meal would receive only 1,989
s, or 1969 lbs. net.

tton seed meals weighed showed the weights claimed, but
ther feeds, except one lot of wheat feed, one of gluten
d one of poultry mash, were short-weight from o.4 to 2.7
00 pound bag. This shortage was especially marked in
3 s of wheat bran.
con :
MicroscoricAL EXAMINATION OF FEEDS.

not seem necessary to report year after year the ingre-
well-known feeds which have been on the market for
The data given below, therefore, apply only to the
hich are new this year or which we have not previously
d under the microscope. ,

,’S Horse:Feed contains corn and oat products, and small
of a wheat product and cotton seed meal.

0 Balanced Horse Ration (Peter's Arab Horse Feed) con-
(M, oats, alfalfa and molasses.

Tag Stock Feed contains corn and oat products.

! Feed contains corn by-products; it is essentially a
d meal,

v
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Allneeda Horse and Mule Feed contains corn, oa

ts, alfale
wheat product, molasses and salt. alf‘
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Braue’s Mixed Feed with Molasses contains oats,
alfalfa and molasses. '

Missouri Horse and Mule Feed contains alfalfa, ¢

Cracked"'

orn, 5 Material.
peanut product, molasses and salt. "
Boggs' Competition Horse Feed contains crushed oats, crg ]
corn, wheat bran and molasses. o GRASSES

H. and S. Horse, Mule and Dairy Feed contains alfalfa, dpj Tic major (Tall Redtop).................
brewers’ grains, distillery residues and molasses. «  minor (Fine Ben(t;) ..... SR B
Molassine Meal is essentially peat and molasses, with pro giiﬁ;f}:?;ﬁz ((%ﬁg"éterfS?S.)f Wi AR,
fenugreek and traces of unidentified tissues. { scoparius (Bfg"m G{;‘SS)' R
4 . hum odoratum (Sweet Vernal). .............
Peter's King Corn Sugar Feed contains corn, oats, alfalfa ap o gvenaceum SR Oan 0 ST
molasses. '3 ens (Yellow OatG) ......................
; ) g BN dIan Grass).. . oo v v as e s i vhis
Green Cross Molasses Feed contains corn, oats, cotton s v;tin(o(rchard Grass)). ..................
meal, alfalfa, oat products, molasses and salt. A a(Shf(i;f’S(feSC‘I{,e) A
& 0 . g 5 L i Selescue) Lo sl LR
Purima Dairy Feed contains dried brewers’ grains, corn by 1 ,};f;s(Neigeg Meado\lvlv). ............ D
products, cotton seed meal, alfalfa, molasses and salt. 'bﬁt"iil‘?es (%?d‘%p P‘*(’I‘S‘C) """ S e
o N U S-, , V. hispidum arnyar TASS). o v vis o
H.-O. Dry Pouliry Mash contains oats and wheat products tgl?ml(Tall Pgmic). ...... y g ...........
corn, corn by-products and alfalfa. 3 s( I({WotodkMeBa;iovsr) ......................
i ; 7 0 entuc ) R e A BRI
Hatcl’s Dry Mash contains wheat bran, alfalfa, oats produei (Rough-stal)ixed Meadow).. ol b dhnt sy
and an animal product. i apense (Johnson Grass)...... AR

AVERAGE COMPOSITION OF FODDERS AND FEEDS. - e BN IS SR e

The reports of this station from 1878 to the present time con

SILAGE.
: L P
tain the analyses of many san?ples of fodders and feeds. M B NN e ey
of these reports are out of print and as a matter of conveni lisiace ... R TR

to feeders the following table of averages has been compiled
It includes 4,178 analyses of 436 different kinds of feeds.

S P S P S S R TSP

S8 Hay (Juncus gerardi).........ccouveveen.s
leaves only (Typha latifolia)........ P
Hay (Spartina stricta, v. glabra)..........
Cord Grass Hay (Spartina cynosuroides) . .
Hay (Triglochin maritima) ...............
€ Square (Scirpus olneyi) «oeevveneennn...s
B V(D). .« vaessiannsinsisnslns
B esand Clover Hay ............. 00000,
ass Hay (Spartina juncea).................
° Rush Hay (Scirpus maritimus) ..............

(Two Tail) Hay (Eleocharis rostellata) ......
Hay Bl iStichlis Maritima)). v .« v s siarernsiotd

Ay (Scirpus pungens).......ooeevevvass
BREERIE UM pratense)..........v.uesssde. s

ho OPERNGOOON PNOD O PH HG O

N HWLWDPA N HO NDULHDNOG 0L v

=

-~
B TN SN Se e o BN 8,03, We sl No Mo RE TN SN §

OW OO MHOMNOM N OVN T OW B

I e B R T R O T R T B R I I S
NN 00O A OO PO OO0 Ut oty VW O

-

; Ash.

Q0 M

Protein
[N x 6.25].

w3

-

-
NN U1 O UL O WOV UL NI WU

P OD OMEULO H OO0 H

DO RNWLWL HDNDNDNNDNDNNDHNDNDRNN
oW O OO D OPOHANO ONI NN O

=

- O

»

2B
25.
33.
26.
30.
30.
25,
26.
25,
26.
24.

26.
24.
25.

28.

‘ Fiber.

|

o BRb oA RBBRUONOUNUDROLO

[ O 000

NI PRE B IIRN D HST 00 Ot
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Extract.
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47.
39.
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44.
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49.
45.
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ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-

1913,
S = 8
E—i Material. 1 o cé‘ .‘E‘:
H 3z (35|58
kel B4R e R
\\
HAY AND DRIED COARSE FODDER.—CONTINUED.
6 Timothy and Red Top Hay ....... AN IRt aT o LR A it it
3/ White: Bent Hay (Agrostis albayt. L2 0 o Ao L HEE ) ;g 2.8 -7;(7):2244
2|Wild Rice (Wild Oats) Hay (Zizania aquatica)..... seesltgiolrs. 6] 7.8 28.3 43’
1/Wild Rye Grass Hay (Elymus virginicus)............. 6.9| 7.1| 7.6 32:0 24
1|Corn Fodder, dried ........... P SRR WS Jar LI 14.8| 4. .8 |
9lGorn Fodder, field-cured'. .. o oo A IO TEAC T () 32.5 3; 2.2?212‘;3'
HCornstalks foronnd AL CE gDl g R RO 9.1 4.7 7.1|14.7(61.
Lo Stover driedr 0N VRl 0w g wis el L8 iy IERRE T 14.3| 4.4 64528.345'0
48iCort \Stover, fleld-Clpedii sl bty s s s bt BTEE Fi 40.6/ 3.8 3.9|19.9 31:0
¥iBeant Padsand I edvediine N ai R S i S Iam 6.0/ 8.8] 5.9/26.4/51.9
BiBearh Stermse A a s i Y 3 ARyl LN i L 4.7 5.5| 6.3144.4(38.4
1|Buckhorn Fern (Osmunda regalis).......oouvevn.... 14.6| 6.1|10.2|21.645.1
1iCarebiBedntHugk e Wiy TN Esiie sl b da foy s ulotlachion 31 10 14.2| 3.2| 4.8| 4.8 72:8
TiMiler Hay fubiad g oaking . bl 2 bl LU AN AU DA 14.3| 6.5/ 6.3/27.9/43.6
30 ERa s by SRR LR M A RN DV S s R B e S 13.8| 6.3| 8.0[33.6/36.2
T Peatl ayl(Zathyrus sylves bris) b b b ity S0 Saim 10.3| 4.3(26.8/26.5/28.3
FiRyelERa Lol Sl A S A At 10.0| 4.4| 5.9(38.0/40.4
BRveiStrawh i b BUai e il R 9.7| 2.8| 2.2/43.3/41.0
TIWieatil Lay iUl 40 SO o Ssien M ACE R AR RSV I1.3| 3.1I| 4.6/30.3/40.3
ROOTS
2|Mangolds........ S S P S B SO S R A DY 92.1| I.0[ I.8] 0.8 4.2/ 0
B otatoeslobii et et e e e STl S e 78.0| 1.0| 2.2| 0.3|18.4| €
TS upar Beets, s b S oML S e 84.4| 1.1| 1.7| 0.9|11.8] @
Fiaweek Patarbes it A S Wl L R 73.4| 1.1| 1.3| 0.9(23.0[ O
ST e B R Y g it SRR RIS S 88.9/ 0.7| 1.3| 0.9| 8.1| 0
s ST STV I L D i i B O s Bl G I R G R 71.2| 0.6] 2.1| 0.7/25.1| ©
GRAIN AND OTHER SEEDS.
HBeans s i iouian Ly AR A AT M AL VS 15.0( 3.1/20.4| 3.2/56.7
2NiCannmiconitreunm Seed v oo Ui LN e 6.3| 9.7/16.9|11.9|24.2
1{Carob Beans. ;. .. i 64 uaas S O R PG TR 12.8| 3.3|15.0| 7.2|59-9
230HueTR (M dize) IR b T O ShbLeEy 12.8| 1.3|10.2| 1.3/69.8
SHEYATEH S L i A LR T 12.1| 3.4/12.0[ 9.0/58.5
2i50rghnm) Seed . i cs it e aede e SR A e BB IR T 15.9| 2.0| 7.9| 2.6[68.2
ZSogileans. (Ui n. 4l A e T A 10.0| 5.2(34.3| 5.4/27-2
o oy OIL, CAKE PRODUCTS.
yGovtamiased Bran 1. 0l g Rl 1 e 12.0| 2.2| 6.4/30.8/47-3
6iCottoniSeed, Feed Meal. .. ... il ol aldiamisidines s vastiin 9.5 4.3 22.?32.1;3-0
2l i IR L% (Royal [Eeedy iy fiistthyh i 8.2| 4.1/|20.9|25.6(37-1
2o5/CottoniSerdiNEeal |, 1)\() L1 TR A B 8.5| 6.5/41.9| 7.7[26-4
4|Cotton Seed Meal, undecorticated. ......oouronnnnn... 10.0| 5.0(24.0|18.5/35-5
5|Flax Feed or Flakes ...... St A .| 9.9 6.9|16.6[10.9[41-L
ZRlax Meal o siie L sl L P R L SO T 11.2| 5.2[40.4 7.6;2-/6

.
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. ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913.

r __AVvERAGE CoMPOSITION OF FODDERS AND FEEDS.—Continued.

Material. - _E\g ) ?ag ‘;’eé
202 |22 8 |B5|2
B4 |E8 K |93
OIL CAKE PRODUCTS.—CONTINUED.

BMEEA], NEW PIOCESS .l. oivivitintiaisiers vl iaivie e ibin s ia v e 10.6/ 5.837.0| 8.5|35.4| 2.7
IR OT I DTOCESS L, v halstorei/oismalniaisivi i i fo e o 10.2| 5.4'33.9| 8.2[35.2| 7.1
oy A T SRR M S BN AR 10.7|10.0,10.5/43.8/20.2| 4.8

s A SR RO RERTN RS A e I 7.3] 6.022.9(13.7(17.7(32.4

S R D RS SR T TSR T G VR 3.6.‘..[34.3.... AR SR
L R A N N A 8.I....146.3.... okl 8le

RtRefuse..... B e L e L i 4.0 5.4!24.5 6.1/26.6!33.4

O s AR R RS SRR R R 9.5|13.921.9!14.4/24.7/15.6

: ALFALFA PRODUCTS.

L Y A RS R X 9.I| 9.515.9/26.6/36.8| 2.1
BT GLACSE 5 i e e e 10.2| 9.2 II.1|18.4/50.2{ 0.9
IR G S U 10 L S A S I s 8.0| 7.1.30.0/14.0|32.9| 7.1

BARLEY PRODUCTS.

IR S el 0 L D e B e 9.7/ 2.211.3| 5.968.5| 1.9
o A S R A T MR 10.0| 4.4'12.6/10.6/58.6| 3.8
BRGNS 1o 1y A D s e O L L 12.2|1346{¥2.3|/7.3]61.8} 2.8

BUCKWHEAT PRODUCTS.

IR 2 s T B B 10.6| 3.4 17.3/23.9/40.4| 4.4

S N AR S S e TR 15.0{ 0.9/ 6.5| 0.4(76.2| 1.0

BRI 1111 OT ShUCKS coie 51 el braremro b s 2 s 10.1| 2.3! 4.0/44.1/38.6| 0.9
M iddlings or; Bran il . o U AT L4 13.1| 4.829.4] 6.4/38.7| 7.6

CORN PRODUCTS.
IREHELd NO/ 2. o i S MO 8.9| 2.512.2] 2.8/65.3| 8.3

IR Tor Sugar Feed ..o il o oL Bty 9.1| 1.5/12.4| 9.3/60.8| 6.9

.......................................... 8.3 2.0/ 3.0[29.7(56.4| 0.6

A N e M S R 20.9| 2.4 8.2| 4.4/60.4| 3.7
IR SR B Y RN AR RIS VAR o g 9.8/ 1.3| 8.9/ 9.4,68.3/ 2.3

Feed, Glen Cove, wet...... AN B ) 62.2| 0.3! 5.7 1.6/28.9| 1.3

laur ... ... PO i s e S a ol 13.1] 0.6] 5.8] 0.4/77.6| 2.5

BIERE D) L ks e L 9.7| 1.5|11.1|10.4(57.4| 9.9

R SRS R S B T T 9.8| 2.7|21.6| 9.3/46.3|10.3

s e O RSB B O LT 13.3| 1.3} 9.6| 1.9/70.0| 3.9

IR Bay State, .. i i ol b el ...| 8.9| 1.0|19.3| 5.6/60.7| 4.5

g% Buffalo (early analyses)... . il in i 8.1 0.8|22.9| 7.2/49.1(11.8
4 Buffalol(later. anal¥5es) . i vl wimiaia a4t 9.5| 2.5/25.2| 6.7/53.0| 3.1
P CodariRapidsl o Vit Lol L b s SN R 8.1| 1.1/20.8| 7.0[57.6| 5.4
B0 Clintony 1)L L e fbis naiig L AR 9.5| 1.0|24.0| 7.3|54.5| 3.7
R Creatn 0f Corn o at il dusiin s uala i oms .| 7.8 3.1{26.1| 6.8/53.0| 3.2
IR CxesCentt!, | s e v A A 8.9| 4.8/|26.2| 6.6|51.0| 2.5
B D avenporty. (il il et dn tard e ierd 9.3| 1.6/27.8| 6.4/51.3| 3.6
B D iamiond. sl ol Bl SO DIRG CkE 9.7 2.1|24.9| 6.353.8| 3.2
‘" Douglas (or Grand Rapids8) .......ceuseen 8.1| 1.2|21.1| 7.5(57.5| 4.6
R Ak TS R R Pl L 1 9.0| 0.9{20.4! 6.4{59.0| 4.3
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.— AVERAGE COMPOSITION OF FODDERS AND Freps.— Continued.
ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913.

TABLE V.—AVERAGE CoMPOSITION OF FODDERS AND FEEDS.—Coyy
Ry,
ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913

5 " g |4 I
é% Material. 5 E% : !lf:,‘ﬁ'.: Material. - =§ ?A‘é i:;‘a
EE BERARRE S s |82 8|25 8
i T W = 1 ES - U e
. S —
kol bt el s CORN AND OAT PRODUCTS.—CONTINUED
éGl“‘t‘en Feed, (G;]e;f‘go‘v'é“”““"“‘ """"""""""" gg (‘)-‘7’;2-2 8.3/52.8 Fi Corn and Oat (or De-Fi) Feed....... e b 8.7| 4.2| 8.9|14.5/60.5| 3.2
6al Wi« e SnsdGR o A SR 9.1 3‘026.8 5.2(53.9 B Stock Feed. i« vunmaiisihnwninhabivesninns 9.7| 2.8| 7.8|11.5/63.9| 4.3
Pl o e S W R AR i e (7)-3 50. 8! am Corn and Oat (orDurham)Feed ............ ..|10.1| 4.5| 8.3}11.8/60.1| 5.2
s e e Bl (K. K) """""""""""" i 27-3 -6/53.1) s e SRR RS BER L (S AR 11.1] 3.2| 9.9| 7.7/63.5| 4.6
e TS sty S SRRy L Mg -3|23.4| 7.4{55.8| 5 sior Corn and Oats (Stock orChop) Beeda i 9.8| 5.1 8.7|11.2/60.0| 5.2
e g Wy Tanke R S B i ég;gg 2-355.3 ds Concentrated Dairy Feed ......... pERRBAISR L 3 AR G I RO SRR 16
afp e Wy Marshalltown...................:..:..: 8.2 2.127.7 7:1‘;1';' }iléosr::’;ﬁnggi """""" siaibisinies Seetereeanaas xi'g 3; gg Zgggg 2%
1 Tt e B ehigan il D L R R S 10.2| 0. . I L i oo lad Faed, mrommrrrtrroterTeT it ¢ X 4 3 '
Bl o v, v ol e S D Sl 8.7 gg;gi S‘;ggs . Bl Steam-cooked Feed. .. iinvin o it s 9.2| 1.8] 9.9| 3+3|71.5| 4.3
3 “ sl Ll gy (D TR g i ;:454.2 3 B hOD e Peed . (1l Ly, walildaildly LR CHL: P LR SRR R 8.8l 3.2|10.1l 8.7/64.2 5.C
8 “ oty ol T R 8.7] 1.4/26.2 7.552:8 ........ S AR MU AR e PR ST 9.2 3.2 g.s m.sgg.B 3.0
3 ‘6 L e s e 9.3] 0.0/23.6| 5.7/57:0 .hCh.“I:‘ .................................... 9.7| 2. 4| 7.8{68.1] 3.4
g ioes RIS eeni Nl TRl S 9.6} 1,3125.2 6.7/56.6 cF dOP e R 1948, 3 3} S 1m0 0104314 0
. ki “ Rockford .......ooiiiaiiiiiieen 8.5| 0.8/26.0| 6.8(34.5 n:‘se;ec;;f j A B AT S TR I?i g";lg'gig'ggg'z gi
g ) i %tili?;s """""""""""""""" g; ‘1‘9242 2'3 52.4 BB Hibrse dnd Cow Feed....uwnnnmmmmmmiss 10.2| 3.2/10.5| 6.3[62.8] 7.0
s A Pttt N R R e 9-7'1-;23-8 7-322-; e e BV e R el ololigialigLal 7h 64 allio0T
Bl e i Waukegan 9:2 ke ok s 6'852'4 Eﬁom;nddOat T B e Ig.s 21y g.gro.gg3.7 3.4
R N 2 s I CARB I j A o2 opt/Feed.L.v.... o el e .9| 3.4 8.6|10.6/64.2| 4.3
3|Gluten Meal, Atlas........cvoaaaitiocns 2; i?gzgl?gggg 3 Cprn g iCIRe (o8 V ictor) Feod, bub shisieen carniinien 9.6 3.7| 8.841r.362.7} 3.9
R LN o Rk cag ok Ll e s R 10.1 1:336:3 1:847:0 3 ! D&‘f‘m‘g Fged """""""""""""""" o g B
5 4 S NG reamfearky analyses). L cl LG o ewa 7.8( 0.7/36.2| 1.4/39.2|14 I A S S A 8.7/3:3) 9.31 8.9/63.7/:0.%
s i g §e S ti(later analysSes)i it sinish aia i 9.8 1.0‘35.3 I.7(49.3| 2 OAT PRODUCTS.
g e g Eiamtzndi ..... i e 7.9! 1.0/41.3| 2.4[45.7 7.8| 7.5| 5.1/28.5/49.5| 1.6
o e g - s IR R ' peabilrs: 0 LS G e ; : ; : : i
- U i “g(latezanalisesg ................ gg 3.832.4 if)ggg B G Brands). .l .onen s e S 7.8] 4.9| 9.2/20.0(54.9| 3.2
304/Hominy Meal, Feed: 01/ ChOp. .icaa b aieisisissioiaisimiaiaiisio b 9.6| 2.6{10.7| 4.6/64.5| NN 1) Ittt Ig.z i 12'810'759'3 47
Yt Blomsingsana Corn Cob (Star Chop b o S AN 1y % 5.4/63 O et .7/ 5.9 8.42?}.752.2 (o ¢
1|Maizo. Red Dog Flour. .. i« vieaiisichislainis sicioimis e ceiino] 9.0 200} 9. 8] 1.0|70.8 I T R R R T SR z NI bl Whision .
1 Pop CornyWagtel. 08 Lo i K LR 10.5| 1.7/11.6| 2.3/69.3/4
1|Starch Feed Glen i€ ave et il LG iy 66.5| 0.3| 6.0| 2.0/22.5 e;xntd(}),a}t“ized """ e gg gg ;223"1’2;% 2?)
Bhh . R e o s 1r 2] 0. 2lzr. 1| 3. 2|60 7R ) e ' i y i i ¢
Rl e AT s L e e 0.217.1 2'759.0 2 IR B ol 0 s R e s e e 5_3.8 5.; g.gzg.z 53.5| 2.9
ISugat Meal Butfalo, iwet, el a0 S LM R R A .|62.9| 0.2| 3.3 2.0|27-5} ¢ ury’sOatFeed """"""""""""""""" éi g.g 71;4%2?; :'g
I kiln-dried ......ooiiiiiiiiin 1r.5| 1.2|21.8| 5.2/49-2% R e g S i R ) 7.6| 5.2|11.7/16.8[35.1| 3.6
CORN AND OAT PRODUCTS. o()ta;‘Feed ..................................... 7.7| 7-.5| 6.5/25.3|51.0| 2.0
113|Comand 0ats (Provender). .. i - sisisismiidash st s ik 11.3] 2.1/10.0 4.867.2 it leed ......i.coiiiiiinne e gieistere fale d S 8.5 6.0/ 8.1)23.4/51.2) 2.8
7|Corn and Oat Feeds (nobrands)........cc.oviuinannnss .9| 3.2| 8.1|11.2/63-
N R P R Gl S SRR 13.3] 25| 8.0| 6.0[67-3 e 6 8
1{Adriant Chop Feed. .\ couiviveinioioncinsiosissness s odvat 8.0 3.2| 8.7| 7.4/66-8 lou;-olrz fee """""""""""""""""" i i d M A S
16/Boss Corn and Oats (or Chop) Feed .......coovuvninnns 9.7 4.2 8.810.462-6 ‘Grou,nde SE 52 el R Ul s e cye e b 747 9.210.2 15.8/47.6| 8.8
2BufcecoCChop { e e T SRR RIS, 1 e et St 8 el a7al 9:4l o3|+ AN 1€ - 1 o e AR TR 9.3/ 0.6| 7.8| 0.1/81.8| O.
12|Buffalo Corn and Oats (or Chop) Feed ............... 71 3.2| 8.7] 9.6]64-5
2|/Champion Bell Fodder........oouumnodainiiiaeiinas g.g 3.6 9.212.261.2 e 11.8| 3.4/15.0| 3.1/63.9| 2.8
tiDefiance CorniandiOat Feed .l s v slsl ook siarsraissiasintorsie 0.9 4.4| 9.4]13.5/59- 2N E | | ...l ieaeiie e 1.6/ 3.6/15.4 4:062.4 3:
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—AVERAGE COMPOSITION OF FopDERS AND FEEDS.— Continued.
NALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913.

TasLe V.—AvVERAGE CoMPOSITION OF FODDERS AND FEEDS.—Congy,
ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913.

1 4
54 - gl |& g1 b eal ey
bfi Material. 2 X o) Material. i PR { R hla
£ § 1. |5 5| B8 §1s 32| 5 |25|8
2% |2 £ 2 |23 £ % &8 & 298
i : AL A Ml o e U W] e
RYE PRODUCTS.—CONTINUED. ' GWERY AND DISTILLERY PRODUCTS.—CONTINUED.
o 1F SR B 8 U RIS SR A G R MRS T o BT RE E5UA B 12.7| 2.1/10.7| 2.0l70.5 ey Bros.’ Distillers’ GERINS e L e ol LRl e 9.1| 3.8/23.2|10.3/45.0| 8.6
16/Rye Middlings...... el DR L S R R 10.6| 3.6/16.4] 4.3/61.8 T 7.4| 3.9/28.1|10.0|38.3[12.3
’ ?s BUANA A Distillers’ GIainS. ... o/ es | 7.2| 1.9 30.6|11.7/36.1|12.5
WHEAT PRODUCTS. lity Distillers’ Grains...... SRR S S IR G0 (B A B W 0 Bt oot e
dosiWihedt Branh s iniesdiiy L o300 cint SEanatiob 2 U N Saa T 10.3| 6.315.9/ 9.5/53. 5 B Lillers” Grains. . ooe e onnsispmmsasinsssies | 7.3| 1.4{31.3|11.17|36.7|12.2
s34/ Wheat Feed(Mixed Feed) . u. «usaissvaulasi ik 10.5| 5.5/16.8| 7.5/55 o 8in Corn Distillers’ Grains..........c..iceciiooes |17.8| 1.9/26.6/10.2{39.3|10.2
aifVihear Flous LEe SN T L a L St Sl e g ol 12.8| 1.0/13.2| 0.7/70.5
SRt Gromn e b e aiss LG Lo i b 0 I e SRy 12.8| 3.7/14.7| 4.3/61.1
A4 WHeat-MiddImEs T, o vl el il e 10.8| 4.4/17.6| 6.2(56.0 .7| 5.1/18.4/12.2|52.0| 3.6
11{Wheat and Corn Product (Colonial Mlddlmgs) ........ 10.0] 3.5/14.1! 5.4[60.6 .5l 7.4/18.0l12.148.2} 3.8
YV iseat o eSO BUN DL SN B R 9.6] 3.6/12.9| 7.4/61.9 .5/ 6.6[13.3|14.9|51.4| 3.3
T e e Shre s o i Bl L os e L S G L 7.1| 1.8/11.1| 1.9[76.2) R Cake Feed ..o .oveolandns AN I S 7.0l 8.7|20.3| 8.7/47.0| 8.3
SR ediMoo BT wh ot b O L S Rl 10.9| 2.6/17.8| 2.1/62.0 Blinion Grains Ready Ration........ccoccimeveeess 8.7 5.8/23.9| 9.344.8| 7.5
1iAtlanticiGluten Meallextra, SONG © .. cuvoi s sdoneai 7.9] 1.8/68.9| 5.8/15.0] ghford’s Calf Meal........cooiiiiiiiniimineenen. 10.I| 4.9/25.9| 5.1/49.1} 4.9
6 43 ok RS T s o DL 8.4/ 2.3147.6| 3.9|35.7 - Ribbon Dairy b oI DR SRRt LR B A 8.1/ 7.0|24.4({10.8/45.8| 3.9
LR o it RO R DR VL S R 6.2| 1.0{32.0| I1.1/59.0 IR ey Feed: (il e osniaieitioe it s e sielyidinse 11.0| 3.1/18.5| 6.350.7| 4.4
e’s Mixed Feed with Molasses .........cccaueunnn 9.8| 7.4/ 8.5/ 7.3/65.0| 2.0
WHEAT AND CORN COB PRODUCTS. ; @co S teamery Feed. ... i ievisise LIRS el 8.6/ 4.3/19.3] 9.5/52.7| 5.6
8/Blue Grass Mixed Feed ...... A 9.8| 4.0/11.5/14.8|56.9 B Stock Feed.ivn . uevessane SRR SR 9.6| 2.9/ 9.3| 8.0/05.2} 5.0
TGN Mixed Weedulge L e iUt liie s e B as s W 8.1| 4.7|13.8/13.5/56.3 8Creamery Feed..... UL A o AP e R 9.6, 4.0/20.1/10.6/50.6} 5.1
Dairy Winter Wixed, Feed . o i ook bise ..|I0.2| 5.1|12.0/14.4{54.9 BRIy Faed, (o. . s inid aenio o oo isio sle oo sials oiste 7.6| 3.3/14.3(13.6/56.7| 4.5
g aitpse MixedUmReditlol o il ke s whd s i i b ks iy 8.4| 4.6{12.5/15.9|55.2 BN | Stocle Feed . i v s ieeitinisbiesiss s se s e 9.2| 3.9/10.1|11.8|59.6} 5.4
stk olsteiniNiixedF aedic, L o lrasBinieuil i e psiliiga ol 9.0| 4.7/11.6/18.0|53.3 aval Feed. A T O R e e s I 11.2| 4.2/20.4] 6.8/47.5| 9.9
qiIndiana Mized Feed .o bilaiian (oa. Lokl e 9.9| 4.9|T1.5(15.1(55.4 Rt R S S R L 10.8| 2.7/12.9| 9.3/60.1| 4.2
TzijersSey MRed (Reedpie vl s 2L VRl L LU U 9.9| 4.6/11.6[14.6(56.2 mbia Cured Feed for Horses and Cattle.......... 11.4| 5.5/T5.1| 7.4/54.9| 5.7
2K ennehec Bead e U oSG0 L R e b 9.6| 3.7/10.0/15.4|58.2| 3 By B ced s (0 e et ke s el o e e e 8.4/ 7.8|16.0|13.7|51.5! 2.6
ASterling  Mixed Feeduis i o din il D oo bl ainiil 0.0| 3.9/10.4/15.3|58.1 B SO cle Feed, i ih s asnsisisass e essmne ....|12.5| 2.1| 9.9| 4.8{67.2| 3.5
BEDY Stock Feed....cooooiniioss ALY S R 8.7| 3.6/12.0|10.8/58.4| 6.5
BREWERY AND DISTILLERY PRODUCTS. L R o R S S S 9.5/ 3.0/11.6| 9.2(60.2| 6.5
5Brewers Karasnes e s bt S b o N 77.6| 1.1] 5.0| 3.4|11.7| TEEREEONOmMY Feed......coovvveeereroniiacieeencenninan. 8.1/ 3.1|11.1{14.2|58.3| 5.2
35 A0V v £ BV R R AN 7.8| 3.5/27.4(13.0/41.5 e A RS R R PSR g.7| 6.8|15.3| 9.6/56.2| 2.4
st LepgeGrainsy: el S LRl gl Ul DRi i Ll Sl L 77.7| 0.8] 6.0| 2.8|10.0] EEEEState: Cowi Feed.\. . . aalsddivels sl s 9.8| 8.7/14.3|15.8/47.7| 3.7
ARG TG 8 T TR E A U ey ISR B LSRR 8.6/ 9.1]12.6|22.545.8 BEtate Dairy Beed . - ovssleaies Shaalmaie s olan s oo 7.4| 2.2|29.5/12.9|36.4|11.6
aalMd SHrewEs S Ll S e 9.9 5.9/25.8/12.0/44.9| I EEEEREEREEMAline . .. ... ...0uoeniaiaree it 7.8 3.8/12.8| 5.1|68.5| 2.0
EEEES L STOCI I HeR@ | 1L v v isieivisisiorsiuivimioiiso aiayayaimiois e 0 8.1| 4.1/10.3| 8.6/62.1| 6.8
2iiAaxc Rlakes il . 0d vl I O L 0 ORIV S ) i 7.2| 2.4|31.4/12.0(34.0 BitWestern Dairy Feed. ... ivevneaioniionosnssaos 8.9/ 6.5/10.6/20.8(50.5| 2.7
T B sl en8] Gralfisy | L/ 4 vl b B el s 7.5/ 2.2|21.6/11.7|46.4 FiiDiamond Sugar Feed . ... oo rmmimmminssiiaiioes 9.4/ 6.7/12.8] 9.7|59.4| 2.0
8|Biles’ Fourex Distillers’ Grains...........cccceeeineann 8.0| 2.2(31.2|12.1(33.4] 80 Meadow Dairy Feed ....coeeeeiinnssinncoons 17.7|10.9|11,3|15.0/44.5| 0.6
1|Biles’ Rye Distillers’ Grains..... G SR GGRTIOT L 6.3 1.2/15.7/13.6/55.2 8 BN AT MEaall s o5 o . bl Eie i L e diel djaye s uye slessie, siskuisia 7.8| 5.7|28.0| 4.7/47.0| 6.8
1| BilesliTwoex: Distillers! Grains/i i st cdls dilah s iiiing . 8.3| 2.8/28.1/11.0(38.5 15 Dairy Ration.......... Sl e S T e 9.3| 8.5/18.1| 7.9/45.8|10.4
TiBealteseiGluten Feed i il lu il sl i ai ik o widie 9.9| 3.5/19.7|13.0|50-2 nmond Dairy Feed........ LRI s PR S 9.8| 7.3/14.8| 9.9{54.7] 3.5
LAt Il ors) (G rains. . ool i b mte Rl a3 7.4| 2.6|32.6/11.0(34.3 Kel’s Fine White Feed.....cocveviiiiioiaadinanne 10.4| 3.7|16.5| 4.5/61.2| 3.7
1/Connecticut Gluten Feed ........ S B e o i 8.1| 4.0[26.3| 8.6/41.2 i Dairy Feed...i..o. oees SIS I T 8.7| 3.9|18.6(12.6(51.8| 4.4
giContinentalliGluten) Feedi: .ou .. sunuas sabls e ovwis 7.1| 4.0{29.1I| 9.3 37.8 R Fead: ' 0 i G S e e o s eyere o) 1ot ..+.|10.0| 4.7|13.8|12.5/54.9| 4.
TiCorn Eiasilleasl Grains L Ul UL v G SRRl i 6.5/ 1.8/27.6|14.7/30.1 B D airy Feet s .00l cinianisibioismeisininaosiois/sinisisioiginis ..| 9.5| 6.0|22.5| 6.5/50.1} 5.4
alCorn Protegean (o, 0 sl o ileeia 1510 e G s a e 7070 (8 1304 3t 0T 36.6 Sted Molasses Feed ....cvenarinnnnoecsonsscssnans 10.7| 6.9/21.9| 7.7|48.6| 4.2
1Dearborn Distillers’ Grams ......................... .| 6.3] 1.9/24.8/12.5/45.2 ERELSEOCK (e (il s/ byeisinin b dio) s ios oo mamih 8 8 um mihad 7.9] 3.3 9.6| 8.6/65.0| 5.6
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' DDERS AND FEEDS.—Continued.
TaBLe V.—AvErRAGE CoMPOSITION OF FODDERS AND FEEDS, ~Cgm.m V.—AvVERAGE CowmposiTiON OF Fo

ANALYZED AT THE CONNECTICUT EXPERIMENT STATION, 1878-1913,

2|8
9 : '{;.‘ g o ! 5‘ E'c'): ég
;i *Material. ,_- 8 Ea Material. g o .EE E !éog EE
EE 3|32 |88 B3 (4% & =9 &
2% BEREIE-RE —
; = — ED.
PROPRIETARY DAIRY AND STOCK' FEEDS.—CONTINUED. pRoPRIE'?mé HORSE FEEDS.—CONTINU g i B
4|Larro-Feed for Dairy COWS .......0.0ueeereeinnss 8.3 4.9/19.9/12 /50!, L e SRR 10.8] 3.3/12.1| 8.8l61.3) 4.8
7iLenox Stock Feed................ ittt RO TR e b I1.31-2.91 9.0 9.5/63. 288 oHorse R Mt Bded. II.1I| 4.2/10.3|13.8(56.8| 3.8
tMarsden CornFoad, \.y.vviivnse IO R 0.5/ 53 4.4137.046.1 LA NG 7.4| 7.5|12.9|13.6/56.8| 1.8
IMaz-All Feed.....coviiiiiiiiniiiiiiiiiiiiiiniinniis 7.7 2.8 8.3 1.4 78.3 en Cross Molasses Horse Feed . ..oovvnnvneininnns 10.2| 4.9/10.6|10.5/60.9| 2.9
1iMatchless StoglkiFeed . L. . oo ainivans Siareetetre oFstadatandhy 9-5| 4:1| 9.8/10.5(59 ¢ : T e R TR B I 9.8] 2.9/11.8| 9.1/62.7| 3.7
2iMayRowep StoCkiFead L i i s i .....]10.0| 3.5/10.0| 6.0/64.8 sn RO R 0N 9.2| 4.3 8.5/13.8/58.7 5.5
6iMolac Dairy Feed ... .- .0 R T R T 10.6) 0.516.911. 75048 g(I)-Iorse BRI AR 9.7| 3.212.5| 9.7/60.5| 4.4
5{Molasses Beet Pulp, Diried 1.2, L1608 Ty v k80 8.41 4.6 9.216.8/60.4 S. Horse, Mule and Dairy Baed lit SN g 8.7| 8.0/16.4|11.3|51.4| 4.2
2|Molassine Meal...... Sl orvabet ol phbigt oot b oty ahin oA et b St e 16.8 7.8/ 8.6 6.2(39.9 # B T e e 10.4 3.8012.1 8.1(60.7] 4.9
1IM. & S. Stock Feed............... AR Tttt 8.8 3.3 9.5 9.8/63.9 usted Molasses Horse Feed...... RIS S WL ++..|10.6| 5.0/10.3| 6.2|64.1| 3.8
Gt Do I, Ly o Bt e b 14:9119:7115.6 9. 4/5C88 B cooked: Feed. , .o sl dis b pla s el 9.9| 2.2/10.6| 4.9/67.8| 4.6
11New England Stock Heed....ovuvvsoivves o Y 8.8 3.8 9.9r0.462.3/i un Horse and Mule Feed ........oovveuninan. 11.0| 5.3|10.0|14.5|55.2| 4.0
I|Peerless Dairy Feed ........... Sl insainsn e Sl 12.017.8120.1110. 2147 01 BN Olasses HorSe Feed .. uolc vl cisie ool Sai 10.8| 5.812.9[12.9|54.7| 2.9
Kpetes wising Com Sugar Feed """" TR T 10.8) 6.3l11.312.4/57.208 ler’s Molasses Feed for HOTSes. ................ .|15.5| 6.2(16.3| 8.5|51.7| 1.8
1|Presto Molasses Feed............ e R 13.2| 6.5/14.4/ 6.856.0 B H10tse Foed ..o oo rinm s mns Alnn s ol 11.0| 4.3/10.5| 7.6/64.5| 2.1
2iProgeina b G 10 1y ctelnfoiaindion ohalialofatatdhel ihatatatatilsutatatatoty 9.7| 2.2(23.8| 8.9[46.4 macher’s Special Horse Feed ...........c..oove.. 8.9| 3.4| 9.5| 8.2/66.3| 3.7
siRrolina Dialry P o (0. [ 00 L0l D e Tt 8.9 7.2119.7/16.343. 8@ BRI e Read o L 11.4| 6.6/13.8| 9.0[56.1| 3.1
1|Purina Dairy Feed ............coocivinnnninn, AR 8.8/17.:6119.1/17.4143:8 ene Horse and Mule Feed.......oooveiiinenen.nn 10.2 6.9|10.4| 9.6/59.5| 3.4
3ibutina Molusses Fead. ..., vuoovii b bty Rt A b AR BN ise eed 1Ll LT bl AT SR 9.9 5.514.8|11.9|54.1| 3.8
sk wriey Special Bioek Feod. ..u i suivssnemmilin ol 700 Aigpeid ©.GlCo IR e Feod . (o inisinin s ain e s A 9.8| 7.3/13.1/18.0l47.2| 4.6
36|Quaker I?{alry Fee%....i“. T il e G 8.1 5.113.5/16.3/53.4 B i Feed. i oinnannnirennnnes F e T 8.5| 3.6/20.4| 9.3|51.0 7.2
gl0naker Molasses/ Dairy Feed . ... ahkivaiomiseiasbailh 9.5| 7.3|15.9/12.7|50. R Ry SRR O S R ) 2| 2.9l11.3| 7.4/64.3| 4.
” gSgchumachers Al EiEeal b G TR S PR 8.9| 3.4/19.1| 2.4(58. JRRtos. | (V-B) Horse Feed b g gy il
1{Schumacher’s StarchFFeed(.C. g ot l) ..... 9.3| 4.8/12.7| 9.8 28. PROPRIETARY POULTRY FEEDS
35/Schumacher’s Stock Feed (Corn, Oats and Barley)..... 9-4] 4. 1/TT.5/10. 3100 3 I Donltey Feed . .. loommrerimeg et e .6| 3.815.9| 7.0/58.8{ 4.9
1Star Cotton Feed................. pite e Tl Ml e g 0.0/08 rlc‘:lrf)(l)’l:)I;{{ryFl?‘zgd .............................. Ig.s g.o 13.2 4.6/62.6| 5.7
4]Sterling Stock iFeed.ti . ... ui.s it et o taletat  arahole tota 9.5 4.1/10.9| 9.0/61 C s SRR R I 9.7l 5.616.1| 7.1/57.0| 4.5
15/Sucrene Dairy Feed ........ocviiviineniiiiinnen. st st el i dnnie Poultry Feed . .. .. s Nl B R 10.6| 4.8|17.0| 5.6/58.0[ 4.0
1|Sugared Dairy Feed..................ee. i AR i oo £ it ¢ B POty Feed. ... ... onuhinaaisianinie s mni 9.0| 3.0/16.8| 5.4/60.5/ 5.3
* I)Sugarota Calf Meal..........coceiiiniiiinnns e A B o B onltiy Feed. ..l maidipiabiaath bidan mas 10.7| 3.1|16.4| 4.8/60.2| 4.8
3\Sugarota Dairy Feed..........c.coviiiinniiiiiniiii, 10.41°0.09/15.0i15.6/45. hers Laying Food,.......couu.. i N U 12.4| 2.9|15.2| 3.4/62.4| 3.7
2lSugarota MilkiNealiin o, o G0eahin oottt 1 it el ob v ot ot 1 ot 7-9| 8.3/25.2(11.6/43. Ly G A 10.8|14.0| 9.6| 3.5/58.8| 3:3
1 kinicorn Datryt Ration (.. Clibalaatias o Dt Siashe ettt 8.0/ 4.026.5| 9.2/45. y Morning Mash Feed ....ocouuuivruieeeenaaans 9.9| 8.9/19.6/10.3|45.8| 5.5
ziMincent, Bros. " (V.-B) Dairy Beed ..o ot bsiskasucdioisissiaris 8.6| 3.6/19.8| 8.7(54. B o R RN 6.8|27.0/12.1| 7.6/43.0| 3.5
W eins) A falfa Stoek Beed ). Bl i b sibier st ol 10.9| 5.3{12.I|11.7|57- e 1o I{/Iash SR s ) LT i 9.8| 5.9/18.3| 6.5|55.1| 4.4
3 White Cross Stock Feed..... [l e 10.0] 3.0/10 4| 4.3(65- o e SR T 38| 6.617.0) 0.1155.7) 4.5
5/Wirthmore Balanced Ration Feed ................. ...| 8.4| 5.2|26.0| 8.7/46. oy {’oultry G R T AR 9.4| 4.2|17.0(11.5/54.4| 3.5
7Iathmore.Stock Beed, L. Jouailibol s, s bl 8.3| 3.4|10.2| 7.9|62. Po{ﬂtry b e R I 9.7 3.1/17.3] 5.1/59.5 5.3
T CHOW Tac! Stock MIeed ... oo tiat st o s iy 8.5/ 3.1/10.0| 8.6|64. . Scratching Feed ..... ISR (Lol T i 6 p 12.1| 2.3(11.9| 2.7/67.3| 3.7
2 Zenith Stock Feed ............... ot vietetata et ol f ot avat et 10.2| 3.3/11.3| 5.3/64. fusted Alfalfa Pouleey Mealit i i S b 0 i 11.8| 4.8[12.2(13.8(54.1| 3.3
B A vy n o MEAsE W L L e e e o e e 10.6| 3.9(17.3| 5.1{57.6| 5.5
[roR NART BORAR R D 4 s:Z(cil %Z{lllr:rgy l\lg:::il ................................ 10.4| 3.7|14.1| 7.0/60.3| 4.5
slalgraneiosseiFead f Ll et ol e L .8| 3.9|11.310.0/61 R Y e N 9.3| 8.3/22.9| 7.4/47.0| 5.1
1/Allneeda Horse and Mule Feed.... .......0 000000 PoL Ted D00iER-4159 Ry MashiBead ! L0l 0 U e 9.5(11.8/20.3| 6.5(48.4| 3.5
Al Blomos BEeds .0k L L o s e .6|"8.8/15.9|10.5(48 & P, Eattening Faad Lo LRl L o e 9.6| 3.5/11.0| 6.2/65.6| 4.1
1|Boggs’ Competition Horse Feed o 2.9|II.0 4.6/07 B G o wing Kooy, | it e s oo bbisnstssen il abiod 10.8| 5.7/15.3| 3.5/60.5| 4.2
5{Bonnie! HovsefBeed. (.1 .0 iviiinin shers et et 10.3| 2.7/11.7| 6.6/64.5
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PROPRIETARY POULTRY FEEDS.—CONTINUED.

Perfection MashiMixture . i BB o i vativias !
BurinaiChick Beedil, o ool e bl bt

Parina MilliFeed Mash o oot sreiinsiomisnteha i
Puritan Grawing Mashi .« ool il il i I e
Paritan LayingiMashii |0, 00 00T Sl v b istevis ke
Eunty P anliey M ashittil oo i o idiis e e sl e
QOueentiPoultryyMash (o boe sl v viisins 4 i o tere e
Red Comb Meal Mash, | llaiiahid oo 3 WS J
Religble Dy MashiBEeed. iy sulhin i divaion
Rellam’ Mashi o G aiERic el v T RS SR
Suceess!Poultry Feed., . viovsiie UOHICERPNIC S S ]
Sugarota’SeratehiiBead [, L0l L laliah s D UL SRS
V-B. Dry Mash for Laying Hens. ........oevemn il
V-BilGrowingiFeed sl Mol ol s e vt U A
Wirthotore Growing Beed. il Lol vty dliviadhs
Wittlimore PoultrgMash' c i v ainiotivie s odlsah 13 200
Woonder PonliryiEeed ! oo b Sl dhiinsiaiini i fon i
Wiyandoste/Botltry Beed. il alsianicill e rin s 0

Animal Meal (muchibone). . .uionsivaian s inlsisiuimie st
Cracklings... ..... Ve LI e SR SR
Bish e alll ol Sy SRS el e e H LS
Meat!Serapi(moathgpaimeat) .. L ol il il o
Meat Scrap (meat and bone)...L.....cuuun. AR

CONDIMENTAL STOCK AND POULTRY FEEDS.

Banner StockFood: % i hiilsniinailiies Nt s
Baum s Roultiy Baaddd il ol Gl dahni i it
Bauin'si StockiFgod il 2L il o Ll gl il s
Benjamin’s Food for Horses and Cattle ..............
Benjamin's Poultryilbod .t dsbalsn s Silio s
©oncentrated Bop Broducer o ool deoer s bist
oncentrated Beediifor Horses. il lshidia i i,
Hess! RPoultty Pangcea)l L Leisliililciing dioshieidinai il
Imperial Egg Food for POultIF. .. ss e essiisilswiisists
International Poultry Food ............... Sfeistifstutaratate
Interpational 'Stock BHo0d . i st snisiias shislatsusiatsiate s
Myers’ Royal Horse and Cattle Spice................
MyersiiRoydl Poultry SPICe. Loiatastlirels viasreistiatsristlorals
i e ¢S RECURE R GRS ORI Gl e e b G B
Oranget Bleetric (Food.ish .oyl sidde i selisiivarss's
PastareiStoglyBaod. . (100000 Ladistis i sl s«
PoultriOtaae s o AL n/ ol s e R s
Pratt’s Animal Regulator....... R Sl ara et L el
Pratts’ Poultabiload 0 L dns i o sl i
Sturtevant'siMedicated Meal ... vl s sismmbistaivie s

16,74 Sulphur. ?3.9% Sulphur. 30.8% Sulphur. 40.4% Sulphur.

2.9% Sulphur.

“ AT THE CONNECTICUT EXPERIMENT STATION, 1878-I913.
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Fiber.
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Extract.
Ether Extract
[Fat].

Protein
[N x 6.25].
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PART VL

Report of the Plant Breeder.

H. K. HAYEs.

THE CORN PLANT AND SEED SELECTION.

Che objects of this paper are, first, to give the results of a
s of tests of the commercial value of first generation crosses,
| second, to compare the yields of shelled corn of several of
ore important Connecticut varieties when grown in the same
n under uniform conditions.

ong field plants, the production of seed generally depends
a union of the male reproductive cell, contained in the pollen
in, with the female reproductive cell—the egg cell.

he pollen grains of corn are produced in the tassel and each
d of the silk ends in a female reproductive cell which is
ed to the cob. To produce seed the male reproductive cell
pass down along the silk and fuse with this female cell.
process is called “fertilization”; if pollen and silk are
tne by the same plant it is “self-fertilization,” and if by differ-
plants, ‘“‘cross-fertilization.”

Bach variety of corn has ‘‘characters,” such as color, shape
| size of seeds, length of ears and row number, height of
nts, time of maturity, etc., which distinguish it from other
leties.

e plant does not acquire these characters during growth.
were all contained potentially in the two cells just noticed,
whose union the individual grew ; they are its “inheritance.”
e full development of these inherited characters, however,
ds on external conditions, such as soil, moisture, fertility
d sunlight, which, taken together, are called “environment.”
Both inheritance and environment must do their part if large
Ids of any crop are to be secured. The best of culture will
20



354 ~ CONNECTICUT EXPERIMENT STATION REPORT, IQI3
vsr'A' '

not n'lake profitable a variety with a poor inheritance :
lent inheritance may be neutralized by an unfavorab’Ie
ment. It follows that no variety will prove equally
under all of our various Connecticut conditions of
climate. -

. In_the last fourteen years we have learned much abo
inheritance of characters. We now know that in a large m
ure each character is inherited independently. The first gen:a )
tion of a cross may have'some' characters resembling one parera;
some resembling the other parent and some of intermedi:t’
appearance. In the following generation, however, there is .
recombination of characters and consequently a greater variabilityal

Nearly all corn varieties are in a complex hybrid condition du.
to. the constant cross-fertilization of the plant, which continue:
this variation. Because some of these characters are more
des?rable than others, selection is of value in separating the
desired characters from the undesirable. As the only correct way
to determine the breeding value of an individual plant is to
grow and examine its progeny, many corn growers have used
the “ear-to-row” method of breeding. By this method each row
of the breeding plot is grown from a single selected ear and at
maturity the row yields are compared and selection continued
from .the better yielding row or rows. Other methods of seed
seh?c.tlon, such as saving seed from those stalks which under com-
petition give the better yields, or from the better plants at husk-
ing, are of value, but the desired results are not obtained so
quickly as by the ear-to-row breeding method.

Another feature of the corn plant is that self-fertilization, i. e.,
the pollination of the silks of a plant by its own pollen grains,
causes a loss of vigor. If several different ears of the same
variety are self-fertilized and this self-fertilization continued for
a nurr'lber of years, each line will gradually become more uni-
form in type. In the earlier years, the decrease in vigor due to
§e1f-fertilization is often very great, but gradually an end point
is .reached beyond which there is no further loss of vigor due to
th}s cause. An examination of these several self-fertilized lines
will show that some have desirable characters, such as straight
rows, good-shaped cobs, etc., while others. may have irregular
rows and cobs with large butts. Self-fertilization, therefore,
tends to uniformity of type in each line, but this uniformity is

an excel.
eNvViron.
valuaple
soil angd

ut the
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ed by a sacrifice of vigor, although some isolated lines are
yigorous than others.
y system of selection of corn, if long continued, tends toward
iformity of type, and if too close a uniformity is obtained,
‘of vigor generally results. The comparatively small yields
e Hopson’s Longfellow and the Illinois High and Low
ein types of our experiments may, in part, be attributed to
ose selection they have undergone.
lection, however, has an important place in corn breeding
 probably many of our best Connecticut varieties could be
ther improved in this way. After two varieties have been
Geiently improved by selection, an increased yield can be fre-
tly obtained by a first generation cross between these varie-
This is due to the increased stimulus to development which
often obtained in the first generation of a cross between pure

general, the first generation cross between two varieties is
re vigorous than the average of the parents, although a few
ptions to this rule have been noted. Many results have also
n reported in which the cross is more vigorous than either
ent.

‘he results of a series of such crosses as we have made are
ren in detail in this paper as a contribution toward the determi-
Hon of what crosses, if any, are valuable for Connecticut.
e results show that the commercial growing of a particular
generation cross should not be taken up until the cross has
proved its value in actual competition with the parental varieties.

VARIETIES USED IN THE EXPERIMENTS.

To determine which varieties should be used in the experi-
ts was not easy and we do not claim that we have included
of the better ones. As far as possible, varieties were selected
ich had been grown under the same conditions for a number
years and which were believed to be among the better varieties
the State.

The following descriptions give the name of the corn, the
Selection number under which it appears in our tables, the name
of the grower from whom the seed was obtained, and some facts
out its previous history.
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YELLow FLINTS.

Longfellow, No. 1. From George A. Hopson, Wallingforq,
Conn.

This variety has been grown by Mr. Hopson for the last six
years and is a uniform type with a small cob averaging about 1o
inches in length. Selection by the ear-to-row method was prac-
ticed for two years, and in other years the seed was selected at
husking time. The original seed was obtained from the Long-
fellow family of Groveland; Mass., and was introduced to the
trade about thirty years ago by Mr. Gregory of Marblehead ag
one of his specialties, and called “Longfellow corn.” In aji
probability the many strains of Longfellow now grown are
descendants of the variety produced by the Longfellow family.

Longfellow, No. 21. From S. D. Woodruff & Sons, Orange,
Conn.

This is a large flint variety and the ears have a characteristic
appearance, averaging about 10 inches in length. The cobs are
over-large at the butt and consequently the ears are somewhat
difficult to husk. It has been grown on the same kind of land for
about eight years and seed has been saved from the better ears.

Canada Improved Flint, No. 2.
ville, Conn.

This was produced several years ago by crossing a yellow
Canada variety with Nantucket Top Over, and selection has been
practiced at harvest. The ears are of medium size, cylindrical,
and well filled out at the tip and butt, and average about 8 inches
in length.

From O. S. Olmsted, Hazard-

Improved Canada, No. 3 and No. 20.
Hockanum, Conn.

This type has been grown on the Brewer farm for many years
and for the last eight years selection of seed has been made by
picking out those stalks which, under competition, gave the
better yields. The ears are of uniform appearance but vary con-
siderably in length, averaging from 8 to 10 inches. The stalks
are of good size.

From N. Howard Brewer,
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da Flint, No. 9. From M. C. Hayes, Granby, Conn.

nada Flint has been grown on the same farm for over twenty
. and seed has been saved at husking time from those .stalks
ch produced two good ears. The ears average about 7 mcheF
}lgth and are of uniform appearance. Under good condi-
's nearly every stalk produces two ears and many stalks pro-

, three ears.

Flint, No. 23. From Thomas Griswold & Sons, Wethers-
eld, Conn.

s variety has been grown at the Griswold farm for four
“and the better ears have been selected for planting. They
oe about 8 inches in length and are of good shape.

w Flint, No. 26. From E. E. Burwell, New Haven, Conn.
is has been grown in New Haven for more than twenty-five
The cob is small with a good butt, but does not tip out
well. The variety is vigorous and the ears average about 10
s in length.

te Flint, No. 10. From F. B. Walker, Granby, Conn.

is variety is the result of a cross which was made about
years ago. The ears are somewhat variable in length and
a small cob.

 Flint, No. 8. From Perley Davis, Granby, Mass.

is is a uniform variety with good-sized kernels and ears
ut 974 inches in length. Selection by the ear-to-row method
eeding has been practiced by Mr. Davis, resulting in corn of
form appearance. There is a slight color to the outer hull
makes the kernels dark yellow.

Waite FLINTs.

e Island White Flint, No. 28. Obtained through the kind-
ness of S. C. Damon of the Rhode Island Experiment Sta-
. tion, Kingston, R. L.

Selection by the ear-to-row method has been practiced for
Veral years, which, as Mr. Damon informs us, was of consider-
21
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by

ble’s Vellow Dent, No. 16. From C. L. Howes, Stamford,
- Conn.

Celection has been practiced for two years by the ear-to-row
thod of breeding. The ears are cylindrical, of medium length,
4 average about 18 rows.

able value in improving the yield, but in later years selection hag
simply kept the variety in a state of improvement. The %
are of uniform appearance, averaging about 8 inches in length"
and well filled on tip and butt. :

’
)

Sanford’s White Flint. From F. S. Platt and Company, Ney,
Haven, Conn. :
The ears are tapering, with small tips, and average about 9
inches in length. y

er's Dent, No. 18. From N. Howard Brewer, Hockanum,
. Conn. ;

I produces ears of good length, cylindrical shape and straight
; It is a selection from Reid’s Yellow Dent. With us it
roved too late for a husking corn. Mr. Brewer grows it

Smut Nose White Flint. Obtained through George A. Hopson, rong, heavy land, while our tests have been made on light

Wallingford, Conn..
This variety has been grown in Wallingford for several years,
It receives its name from a slight color of the outer hull. The
ears are about 9 inches in length, well filled out at tip and

buti, and cylingrical in shape. as far as possible, dissimilar ears have been selected, pre-

bly to avoid too close inbreeding. Many of the ears have
rp point on the seed at the place of attachment of the silk.
variety has been grown on light sandy loam and matures
y. The average number of rows on the ear is 12 to I4.

) Dent, No. 24. From Thomas Griswold & Sons, Weth-
rsfield, Conn. :

is variety has been grown on the Griswold farm for four
or more and the better ears have been selected for seed.
an early maturing dent, averaging from 12 to 14 rows to the
The ears are somewhat conical.

Mammoth White Flint. From O. S. Olmsted, Hazardville, Conn.

This is a large, vigorous flint. Some stalks produce two ears,
which average over 12 inches in length. The butts are large and
the tips do not fill out well. This corn is used by Mr. Olmsted
for silage.

LEAMINGS AND OTHER YELLOW DENTS.

Stadtmueller's Leaming, No. 14. From F. H. Stadtmueller, Elm-
wood, Conn. ,
This has been grown by Mr. Stadtmueller for about eight
years. The ear-to-row method of breeding was used for two
years and seed selection at husking has been practiced in other
years. The cobs are of medium size, somewhat tapering, and the -
seeds are not very long. The corn has a vigorous habit and will
give good results under various conditions. The ears averag€
about 18 rows and are of medium size. ;

Waite Cap YELLow DENT.

Dent, No. 25. From W. D. Hall, Wallingford, Conn.

is is an early dent of medium size and good vigor. The cap
e seeds is white and there is some variation in the intensity
e yellow color underneath the cap. The ears fill out well
he tip, but the butt of the cob is over-large.

Leaming, No. 19. From W. O. Burr, Fairfield, Conn.

This has been grown by Mr. Burr for a number of years and
seed selection has been made at husking. It matured late in ouf
tests, but it grows to a large size and might prove valuable fof
silage.

WHITE DENTS.

is High Protein, No. 20. Obtained through the courtesy of
" L. H. Smith, from the Illinois Experiment Station, Urbana,
- Ilinois.
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For over ten years the Illinois Station has selected for high

protein content, and the variety now averages about 14 per cent

protein.

Illinois Low Protein, No. 21. The same variety as above,
selected for low protein by tHe Illinois Station, averages
between 8 and g per cent. protein.

COMPARISON OF COMlMER‘CIAL VARIETIES AND FIRST
GENERATION CROSSES BETWEEN THEM.

In order to make a number of crosses with the use of a single
isolated breeding plot, several varieties as females were crossed
with a single male variety. In general the following methods
were used in our tests:

Average seed ears of the different varieties were given a num-
ber and stored in our seed room. A sufficient amount of seed
of the male variety for every other row of the breeding plot was

obtained by mixing a small quantity of kernels from each of the
ears to be used as the male parent. Two or three selected ears
from each female parental variety were given a variety num-
ber. If the variety was given No. 3, the different ears were
designated as 3—1, 3—2, etc. A small quantity of seed of each
female ear was then planted in the breeding plot and all of the
female varieties were detasseled before the pollen appeared. The

crosses were then numbered 3—I X 14, 3—2 X 14, etc., No. 14 .!
representing the male parent. At maturity a number of seed‘
ears of each cross were harvested and also a number of ears of

the male parent. v

Row tests were then made the following year and comparative
results obtained by growing the cross, the female parental rem-
nant ear, a mixture of a small quantity of seed of the several
male remnant ears, and a mixture of seed from the male ears of
Thus in each test two male rows were growi,
one row from a mixture of seed from two-year old ears and
one row from a mixture of seed of one-year old ears, which wer¢
grown on the same land as the crossed seed, also one row from
2 mixture of ears of each cross, and one row from the remnants

the breeding plot.

of each female two-year old parental seed ear.

This method was used to determine whether, in general, dif-
ferent ears of the same variety would give like results, and als0
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to show the degree of correlation between the yield of the female
remnant ears and their respective crosses.

" Nearly perfect stands of corn were obtained by planting from
" four to six seeds in each hill and later thinning the hills to three
alks. After each variety was harvested and the resulting ears
eighed, a basket of each was weighed and stored in the crib
to further dry. These baskets were reweighed about January
first and the yield reduced according to the shrinkage. As a
further correction of the yield, each basket of corn was shelled,
d corrections made for variations in shelling capacity.

§ he Stadtmueller’s Leaming Crosses at Mount Carmel in 1912.

The corn plot in 1912 was grown at our experimental farm in
ount Carmel on land which had not been cultivated for a num-
ber of years and which grew a hay crop in 1911 which was
scarcely worth harvesting. The land was given a light coat of
anure in the fall of 1911, plowed, and the following spring an
erage dressing of fertilizer was applied broadcast. The corn
as planted about May 15 in hills 324 feet each way and fifty
Is in length. The summer of 1912 was very dry, the old turf
not decompose, and consequently the corn made a small
owth.

Table I gives the results obtained from the crosses in which
tadtmueller’s Leaming was used as the male parent. The
der of planting is given and also the crib-cured yield of the
Tespective rows.

v

© In this table are seven cases in which a row from a mixture
L seeds from the original 1910 Stadtmueller’s Leaming ears was
rown beside a row produced from a mixture of seeds of the
I ears which were grown in the breeding plot.

The two-year old seed yielded more than the one-year old in
ur tests and less in the other three. The total yield from the
ven rows grown from the 1910 seed was 344.1 pounds, while
€ 1911 seed gave a yield of 325.4 pounds. If we discard rows
and 30, in which the large difference in yield is certainly not
€ to the age of the seed, the yield from the one-year old and
O-year old seed is nearly the same. Thus we may conclude
carefully stored two-year old seed does not necessarily give
Smaller yield than one-year old seed similarly handled.
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TaBLE I.—YI1ELD OF CRIB-CURED CORN ON PLOT IN WHICH STADTMUEL o,
LEAMING WAS THE MALE PARENT. ' LENGTH OF EACH ROW 162 FEgp

3 E . 2
Variety- g S| £ .~ Variety. 8 s

8 gl 2 . 8 v

e of & < 3

[} R @ é’
Brewer's Dent........... 18—1 | 1/30.0|| 1. High Protein........ 20—1  |sp/i8
Brewer's Dent X Leaming|r8—13 14| 2|33.6|| Ill. High Protein X Stadt- 12.
Brewer's Dent........... 18—2 | 3|37.6 mueller’s Leaming . ...|20—2X 14|25
Brewer's Dent X Leaming|18—2X 14| 4/45.6|| I1l. High Protein........ 20—2 (28

Stadtmueller's Leaming, Stadtmueller's Leaming,
1931 Seed L Gala 14—2

Stadtmueller’s Leaming,

u

W
o]

O

Stadtmueller’s Leaming,

1910, Seedi .. il 14—3 | 6|37.7 TqroiSeed (il L ahl «.+| I4—11 |30|cH
Burr’s Leaming X Stadt- Ili. Low Protein X Stadt- -
mueller’s Leaming..... 19—1X 14| 7(45.7 mueller’'s Leaming....|21—2X 14{31|s1.
Burr's Leaming.......... 19—1 | 8|50.4| Ill. Low Protein........ 21—2 (32|37

Burr's Leaming X Stadt- I1l. Low Protein X Stadt-
mueller’s Leaming ..... 19—3X 14| 9/46.4 mueller’s Leaming ....|21—1X14(33

Burr's Leaming...... ...!| "'19—3 |10/61.1|| Ill. Low Protein........ 21—T |34 3

Stadtmueller’s Leaming, Stadtmueller’s Leaming,

1010 SeediHELIUSs S 14—4 |1147.7 Tgroigeedy iy nal o 14—12 (3549,

Stadtmueller’s Leaming, Stadtmueller’s Leaming,

1911, Seed . Ll voeee| I4—5 [I243.1 10UE Seedl. b iwliny 14—13 |36
Dibble’s Dent X Stadt- Mammoth Flint X Stadt-

mueller’s Leaming..... 16—3X14|13(43.7 mueller’s Leaming....|5—1X14 |37
DibblelsiDent,. . adoaudis 16—3 (14/52.4|| Olmsted’sMammothFlint, s5—1 |38
Dibble’s Dent X Stadt- Mammoth Flint X Stadt-

mueller’'s Leaming ..... 16—5X 14(15/45.6 mueller’s Leaming....| 5—2X 14|39
Dibblels Dent... . dukiae. 16—s5 |16/46.4|| Olmsted’sMammothFlint} s5—2 40

Stadtmueller’s Leaming, Stadtmueller’s Leaming,

1911 Seed| i, LIS 00N 14—6 [17/50.8 TQT T Seed il L il 14—14 |41/44.

Stadtmueller’s Leaming, Stadtmueller’s Leaming,
Tpro Need L NG 14—7 [18[48.5 0 Topke 7o AR AR b gt 14—15 (42

Holcomb’s Early Dent X Davis’ Flint X Stadt-
Stadtmueller’s Leaming (15—5X14/19{47.3 mueller’s Leaming....[8—2X14 (43

Holcomb's Early Dent ...| 15—5 |20(49.8|| Davis’ Flint............ 8—2 |44

Holcomb’s Early Dent X Newgate Flint X Stadt-
Stadtmueller’s Leaming |15—6X14(21|57.8

Holcomb’s Early Dent...| 15—6 |22(55.1I

Stadtmueller’s Leaming,

mueller’s Leaming....|[10—1X14/45

Leaming X Watson’s

soiT Geed il MRIEES I14—10 |29(44

Newgate Flint.......... ro—1 [46|3%4

1970 Seed ) s a ks Sl 14—8 |[23]52.7 White Flint (self pol-
Stadtmueller’'s Leaming, linated 3 yrs.).ccveen-. 14X No. 5|47
073 01T N LA QR 14—9 |[24/30.4|| Stadtmueller’s Leaming,
I1l. High Protein X Stadt- P R 14—16 (48
mueller’'s Leaming..... 20—1X14|25|52.8

Seven tests in the table give an opportunity to compare the
yield from the remnants of two ears of each female variety with
the respective cross between each female ear and the male parent.
In five out of the seven tests the highest yielding cross was pro-

STADTMUELLER'S LEAMING CROSSES

TasLE II.—CoMPARATIVE YIELD OF FIRST GENERATION
Hysrips AND THEIR PARENTS.
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ed from the highest yielding female ear, and in two cases
posite results were obtained.
Itis also of interest to note that there is a gradual increase of
jeld from Row 1 to Row 18, presumably due to differences in the
and. This is clearly brought out by examination of the respec-
e yields of Stadtmueller’s Leaming, Rows 5, 6, 11, 12, 17
and 18.

; 2 2 CY:
g Kol s O
e 3 g R e
Variety. & = -F- ot §EE
3} k) e Eoa 890
gc | 383 | &8
a a wr 5° S
adtmueller’s Leaming...; Aug. 15| Sept. 22| 88.9 38.9 100.0
Brewer's Dent ........... sidart Oet (5 1 88ig 38.2 98.2
e e S b & o QD £l VA R 40.2 103.3
adtmueller's Leaming...| ‘ 14| Sept. 17| 9o.I 42.5 100.0
urr's Leaming .......... R (0 0 T2 Sl o e {0 o S 54.6 1332
.................... ‘““ 15| Sept. 26| 94.3 46.5 108.7
adtmueller's Leaming...| * 12 g2 48.3 100.0
BEble's Dent.. ... .. L0 ‘: 14 Fy Lot o7eB 50.2 103.9
FOSS...vuvneernnnannnees 15 AT ;| 95.5 45.4 94.0
tadtmueller’s Leaming...| ‘11 8 26 1 0300 51.4- 100.0
olcomb’s Early Dent....| * 2 siiihgatl 8204 53.3 103.7
IR e et 0N R BEE® ¢ SN 48708 53.4 103.9
adtmueller’s Leaming. .. i i & B =% o 50.3 100.0
fiHigh Protein......... (YIS, Gt gl i gBiO 39.7 78.9
....... st e st TS EISEDt 23011900 4 55.1 109.5
adtmueller's Leaming...| ‘ 12 $0 TR 9T 5 50.1 100.0
it ow Protein.......... SRe L0 T S o o e 42.3 84.4
......... el e NS epel oL 1 g3 § 53.3 106.4
tadtmueller’s Leaming wlire G |l Y ot 49.2 100.0
ammoth White Flint....| ‘* 12 g8 qit8gus 49.8 101.2
IR ol o v s sy w4 il 5 RN 5 o MR e ¢ 0TS 56. 115.0
adimueller’s Leaming...| ‘' 12 S £ 1 49.4 100.0
IR ELInt, o s July 31 g g i a8 40.6 82.1
......... bl A S Ve T 46.5 94.1
adtmueller’s Leaming...| Aug. 12 LU €. - 0% bt o 0 100.0
BWgate Flint ... ... 0000 July 31 AR R 1 42.1 85.2
.......... APRTORNIA TR R G VT (O Rt e, 1 50.6 102.4 .
adtmueller’s Leaming...| *‘ 12 AR <o 1 GEEL. L3 49.4 100.0
L. X No. 5, White Flint
BEhred 3 yrs)). .ol 5 Lol ol s e 55.8 112.9
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Table II is a condensed report of the crosses and parengg »
gives the date of silking, the date of maturity, height of 8 a
yield in bushels of shelled corn, and comparative yield. Ag 4
Stadtmueller’s Leaming variety was grown with each crogg
variety has been used as the standard of comparison fo;
computation of comparative yields. 3

There is considerable variation in the time of maturity, In" :
nine tests the crosses are of- intermediate habit, three of
crosses maturing later and six earlier than the average of he
parents. The average time of maturity of the parents ape
crosses is, however, nearly the same, if we consider all nine test.
together. i

In height of plants again, there is an intermediacy of habjt
though there are two crosses (Brewer’s Dent X Leaming
Illinois High Protein X Leaming) in which the cross surpass
either parent. The average height of the crosses is go.2 in¢
and of the parents 89.3 inches.

As shown in the last column of the table there are five cross
which gave a better yield than either parent, one which equa
the better parent, one which gave a larger yield than the aver
of the parents, one which yielded less than the parental aver
and one which yielded less than either parent.

The largest increase over either parent was 13.8 per ce

which was obtained in the Mammoth White Flint X Leai
cross. The only other significant increases in yield, both be
over 6 per cent. larger than the better parents, are in the cross

between Stadtmueller’s Leaming and the Illinois High and Illinois

Low Protein types. The cross between Newgate Flint and Lea
ing is also a good one, as a slight increase of yield over the be
parent was obtained, together with a week’s earlier maturity-
The Davis’ Flint X Leaming cross, which gave a slight incre?
in yield over the parental average, matured nearly as early as
Flint parent and twelve days earlier than the Leaming.
The Burr’s Leaming X Stadtmueller’s Leaming an
Dent X Leaming crosses both gave a smaller yield than
average of the parents. The Burr’s Leaming parent did

mature until October 1, a date much too late to be Saf‘z fo;;
¥

husking corn in Connecticut. Dibble’s Dent gave a 800 .

but the cross yielded less than either parent.
Further discussion of results will be made after the pres
of our other data.

d Dibble’s

entatiof
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YieLp oF CriB-CURED CORN IN 1912 ON PLOT IN WHICH
on’s- LONGFELLOW WAS USED AS THE MALE PARENT.
LENGTH OF EACH ROW 162 FEET.

........

........

.........

.........

Selection No.

[
8—2X1
8—2
1—8
1—9

9g—IXI
9—I

9—3X1

l Row.

LN -
w
o

42

12

13
14

15
16

17
18
19
20
21

22

23
24

|25

(ST
o w

»
O
0 O O O

’ Yield in Pounds.

3I.

34.
41,

44.
49.

39.
36.
41.
38.
39.
35.

44.
41,

53.

[ S

e

-~y

=

®» O W

2
Variety. 5
&
Hayes’ Canada Flint....| 9—3
Hopson’s Longfellow, :

rgroraeed’ Vol I—1I0
Hopson’s Longfellow,

1a70 Beedysilis i il 1—II
Holcomb’s Early Dent X

Longfellowe sl 000N 15—I1X1I
Early, Denti ot Jueh I5—1
Holcomb’s Early Dent X

Longfellowil Ll 5 I5+2XT
BarlysBentiodie ool oy 15—2
Hopson’s Longfellow,

ROAT Seedhilid i S I—12
Hopson’s Longfellow,

bo% 73 i o MR ot b 1—13
Olmsted’s Mammoth

Flint X Longfellow...| 5—2X1I
Mammoth Flint......... 5—2
Olmsted’s Mammoth Flint

seLongfellow o oni 5—3XI
Mammoth Flint......... 5—3
Dibble’s Dent X Long-

fellomel ool ia Mt 16—1X1
Dibble’s Dent . .04 16—1
Stadtmueller’s Leaming

MiLongfellow (20, 14—1X1
Stadtmueller’s Leaming.| 14—1I
Brewer’s Dent X Long-

Sellow. . L louds by Bl sy 18—5X1
Brewer’s Dent. .. ...% .. 18—5
Hopson’s Longfellow,

TH10 Seed LU G I—14
Hopson’s Longfellow,

TgrEiSeed LB L L uiida A 1—1I5
Hopson’s Longfellow X

Stadtmueller's Leaming| 1—1X 14
Hopson’s Longfellow ...| I—1

{ Row.

|

33
34

35
36

37
38

39
40

41
42

43
44

45
46

47
48

Vield in Pounds.

W W v
g ot W

B o
o N

wm
[oR)

w
-

O w
®o
FS

3

(ot
o

o
w
~ O

(=
(=]

v
R

N
~
~

28.

61.
28.

o =

o0

O

Hopson's Longfellow Crosses at Mount Carmel in 1912.
‘tests reported in Tables III and IV, in which Hopson’s
low was used as the male parent and standard of com-
l, were made under the same conditions as the previous
of Tables I and II.
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Table III gives the row yields and the order of planting. Thepe
are seven cases in which row yields from 1910 seed are Come
pared with 1911 seed. In two cases the results are the same ir;

BLE IV.—COMPARATIVE YIELD OF First GENERATION
HysrIDS AND THEIR PARENTS.

one case the two-year old seed gave & slightly greater yield, ap, P 5 £ 3 %e
in four cases the one-year old seed gave the greater yield. The 2 ] 55 L e
total yield from the two-year old’Longfellow seed for the seven b 3 g L E;f‘% izs
rows was 237.6 pounds, and from the one-year old seed 240.5 § é 2"5*% Eﬁg 55‘3
pounds. - The difference, 2.9 pounds in seven rows, is much t(;o
small to have any Signiﬁcance. son's Longfellow. . ... ]l{l‘y 29 | Sept. 3| 65.0 30.3 100.0
Of the six tests, in which the_remna.nt of two ears each of the - mst.ef if:i'f‘??:::::::: I :g U8, :; gg:g :2:2 ‘,3§;Z
female parents are cqmpared with their respective crosses, there 5 T nutollow T IR 66 i solo
are fou$ cases in which the better yielding female ear gave the szzltlesFlintg AN PR 29 Aupg, ,3 73:; 3829 136.6
better yielding cross. There seems to be a distinct positive cor- e Shueoilcuritiaod et 3% il 2385
relation between the yields of the Newgate Flint, Brewer’s Flint, pson’s Longfellow..... “ 30| Sept. 1| 70.4 35.5 100.0
and Hayes’ Flint parental ears and their respective crosses, and ewer's Flint........... Aug. i g 3;“: ig‘; ;:gg
an equally large negative correlation in the case of Holcomb’s r - , ............. g : : .
Dent parental ears and crosses B e
In considering the date of maturity (Table IV) we find that HOSS.. oo coieereent s Ang. 8 |.Sept. 01 74X | 43:3 } 11D
some crosses are earlier and some later than the parental aver- pson’s Longfellow..... Taly gr bl italiiga 6l 370y 100.0
age. Time of maturity is an inherited character, but somewhat i ”: _Flim"::::::::::: ;g A:g 2; ?I,’; : 13'% gg:
dependent on environmental conditions. The average date of ; L P @ P : i 'o
maturity of the parents and crosses for the ten tests is nearly i i i SN Aug. a Sept. < 2{;’_‘; ng: 123:4
the same. | Cross.......0oceelne e Rl UG T e W B (S 48.3 129.1
Height of plants was generally intermediate in these crosses. , son’s Longfellow..... July 30| Aug. 30| 71.3 | 37.4 100.0
Two of them slightly exceeded the taller of the parents, while = R it Flint.. o] Ak 7 b W 5 ] N
seven were slightly taller and one was slightly shorter than the L : s o
parental average. The average height of the parents was 76.7 ,:‘,‘;!;s,)L;’,ﬁ?_"f‘_l_"fjj;;; ;\uﬁlg. 3(5) g‘e‘}ﬁ; 3: gé:g 2:;2 ;g‘;:g
inches and of the crosses 80.4 inches. b Cross................eeee o8 h v xall 88,3, | 4940 | 1506
The comparative yield given in the last column of the table Hopson’s Longfellow.. ... July 30| Aug. 30| 71.3 | 32.8 | 100.0
shows that the Longfellow gave a smaller yield than any of the R caming............ At;g. 1;3 AS\?L e 65.1 :gg.t
other varieties, with the exception of Olmsted’s Canada ip}b'cXI'é}ééér:::::::: {\uué. 32 Sepgt.. 39 ?.:‘.‘ ;tg 218.2
Improved. The yield of the Davis’ Flint parent was, howevet, opson’s Longfellow..... July 30| Aug. 30| 65.6 | 32.8 100.0
only slightly greater than the Longfellow. The other varieties fa Denti ... Ll Aug. 12 | Sept. 23| 03.5 | 49.2 | 150.0
show from 29 to 98 per cent. greater yield than the Longfellow. U = =~ U B o) L 1

It is, of course, not reasonable to expect an early variety to
give as large a yield as a later one and, other conditions being
equal, there is a distinct correlation between yield and time ©
maturity. As four of the female parental types are much later
in maturity than the Longfellow parent and as the cross is 11
general intermediate in time of maturity, it is hardly reasonablés

with an extra stimulus to development, to expect the cross
give as large a yield as the later parent.
‘Of the ten tests, four gave a slightly larger yield than thebetter
ent, five an increase over the parental average, and one a
ht decrease from the parental average.
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The beneficial crosses were Olmsted’s Flint X Longfellow,
which gave 3.6 per cent. increase over the better parent, the Davig’
Flint X Longfellow with a 9.7 per cent. increase, the Hayeg’
Flint X Longfellow with a 4 per cent. increase, and the Brey.
er’s Dent X Longfellow with a 2.4 per cent. increase over the
Dent parent and a gain of eleven days in time of maturity.

The Dibble’s Dent X Longfellow was the only cross which
gave a decrease over the average of the parents. It is a peculiar
coincidence that Dibble’s Dent also gave negative results when
crossed with Stadtmueller’s Leaming.

Tests AT BLOOMFIELD IN 1913.

Several of the crosses and parents which were grown at Moun?
Carmel in 1912 and 1913 were planted at the Windsor Tobacco
Growers’ Corporation, in Bloomfield, Conn., on land which was
used for tobacco the previous season. Our thanks are due to
the Corporation for the use of about an acre of land for the
tests.

Many sections of Connecticut suffered severely in 1913 for
lack of rainfall, and in no section of the State was this condition
more apparent than in Bloomfield. During the early part of the
season the rainfall was normal, but from the time of the appear-
ance of tassels on the early varieties until late in the fall, the
- crop suffered severely. A

The results obtained are presented in Table V. Sixty hills
from each plot were harvested, husked, and the corn stored in
baskets until the last of December, when it was weighed and the
yield determined. As the earlier varieties had a more favorable
growth period than the later ones, the comparative yields are of
little value.

One of the most interesting features of the test was apparent to
all who saw the corn in the field, i. e., the fact that the Dents
did not suffer so severely for lack of moisture as the Flints.
Stadtmueller’s Leaming and Mammoth White Flint have about
the same height and mature at about the same time under fairly
favorable conditions (see 1912 tests), yet in extreme dry weather
the Leaming grew much taller than the Mammoth Flint and gave
nearly twice as large a yield.

The average yield of the Longfellow, Brewer’s and Newgate
Flint varieties was 25.6 bushels of shelled corn per acre. The
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e rage yield of the Holcomb’s Early Dent, Grisv{old’s Early Dent
yd Tyler Dent, which mature about the same time as the above

dints, was 33 bushels. Observation showed that the ea:rly dents

thstood the dry weather much better than the early ﬂmts:.

Of the Stadtmueller’s Leaming crosses, Newgate Flint ><

ming and Early Dent X Leaming proved better than their

s

" TapLE V.—COMPARATIVE YIELD OF FIRrsT GENERATION
" CROSSES AND THEIR PARENTS. BLOOMFIELD, 1913.

Bushels
Variety. Shelled Corn
per acre.
Stadtmueller’s Leaming (male parent)...... ...o.ovovennans 24.2
fBrewer’'s Dent  ..........cc0000nanen et 151
ewer’s Dent X Stadtmueller’s Leaming .................. 221
ot R SR BN S EABE RS N SR R A G RS s A 15.0
Protein X Stadtmueller’s Leaming.......... 2I.5
igh Protein....................... REREEETE 14.g
igh Protein X Stadtmueller's Leaming 23,

olcomb’s Early Dent............ SRR S U S 24.0
arly Dent X Stadtmueller's Leaming ........oooovvnnnnn. 27.0
G Flint, . .0 oo ool gt T 24;.4
ewgate Flint X Stadtmuellér’s Leaming .................. 28.4
B oth - White Flintualoo. cviaiaiil Snallasmsd g v o sl g ‘ 12.7
ammoth White Flint X Stadtmueller’s Leaming........... R
opson’s Longfellow (male parent).............ooeoviianns 24.5
LA N G R R e R R B e I5.1
opson’s Longfellow X Brewer's Dent.................... 19.5
IAITh WHIte FHDE 50iad i b ide s ioie s by s is4osaist oot st wis o wfa s 4.7
ammoth White Flint X Longfellow...........cocoaninn. 25.7
wer’s Flint (male parent)...........cocooen.nn s i FRERES 26.0

. White Flint X Brewer’s Flint................0 .00 . .. 27.9
jall’s Tyler Dent ...... ...l e 3307
all’s Tyler Dent X Brewer’s Flint........... ............ 35.7
i s Early Dentid . Inanan o e Tt s s i e i 41.3
wold’s Early Dent X Brewer’s Flint ................... 37.1

*End plot grew beside a flint variety which was planted\about 2 weeks
1 the dent.

;rents. The Newgate Flint X Leaming cross also proved to be
good one in the 1912 test. )

- The Brewer’s Dent X Leaming, High Protein X Leaming and
w Protein X Leaming crosses, which gave an increase over
e better parent in 1912, gave an increase over the average of the
rents in this test but slightly less than the Leaming parent.
"his may be explained by the fact that the Leaming matured
arlier than either the crosses or female parents and consequently
ffered less from the drought.
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Brewer’s Dent X Longfellow gave about the sam
parental average. Mammoth White Flint X Longf
increase over the better parent. :

The Rhode Island White Flint X, -Brewer’s Flint and Halrg
Tyler Dent X Brewer’s Flint crosses yielded more than
their parents, and the Griswold’s- Early Dent X Brewer’s Flint
cross more than the parental average. The comparatively
large yield of Griswold’s Early Dent variety may partly pe
explained by the fact that it was the end plot of our test ang

was planted ten days earlier than the commercial field at its side,

The average yield of bushels of crib-cured shelled corn of the
three male parents was 24.9, of the female parents 21.0, and of
the crosses 26.4, or an increase of 14.9 per cent. in favor of the
crosses over the average of the parents.

ellow gave ap,

Tests AT MouNT CARMEL IN 1913.

The same plot on which corn was grown in 1912 was used for
the tests in 1913.

Previous tests indicated that highly selected varieties which
matured at®about the same date and gave about the same yield,
if differing in other characters, would prove the better parents
for a first generation cross. Accordingly, as far as possible,
such selected varieties were used in this test.

The season was fairly favorable at Mount Carmel, as we were
fortunate in havimg showers to tide over the dry weather period.
A moderate dressing of manure and fertilizers was used on the
corn plot.

Table VI gives the order of planting and row yields of the
parents and crosses. The Brewer’s Flint parent was grown for
comparison with each cross. In each test three female remnant
ears and their crosses were compared with one-year old and two-
year old Brewer’s Flint seed. As a further attempt to obtain
accurate results, the crosses and parents were separated by discard
rows which were not used in the computations.

Of the six tests of one and two-year old Brewer’s Flint seed,
there were three rows in which the 1911 seed gave a slightly
greater yield and three cases in which the 1912 seed proved
superior. The total yield of the six rows from the two-year old

¥

e yield as the 8

BREWER'S FLINT CROSSES.

Y1eLD oF CriB-CURED CORN IN 1913 ON PLOT
7,
swER'S FLINT WAS USED AS THE MAaLE PAREN

EACH ROW 162 FEET.
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LENGTH OF

S I AND 2 IN WHICH

191 1 Seed

1912 Seed

Longfellow.

......
......
......
-----------
........

---------

¢ 1912 Seed
‘ 1911 Seed
L

Selection No.

20 discard
20—1
20—2

21 discard
21—1
21—2
21—3

21 discard

21X 20 discard
21—1X20
21—2X20

21—3X20

.|21X 20 discard

28 discard
28—1
28—2
28—3

28% 20 discard
28—1X20
28—2X20
28—3X20

28X 20 discard
20 discard

20—3
20—4
26 discard
26—1
26—2
26—3
26 discard

26% 20 discard

26—1X 20

26—2X20

I Row No.
Yield in Pounds.

l

43.7
48.
52.
40.
48.
53.
42.
49.

O UL LI N
oW OH N O

(=]

962.

=

10/61.
11|59.
12|57.
13/61.
14/53.
15/64.
16/60.
17|55-

18/67.

® . WA ONO 0 O

19(65.

-

20/62.

5]
L
[e))

&

FS

22(62.
23/64.
24(62
25|58
26/59.
27/68.
28(63.
29/64.
30/62.

a\\,oonn'm.ooo

31/65.4
32/66.7
33/64.6

~O ~3

4

5

&

Variety, Selection No. 2 ;S

gl ©

&) &

Burwell’s Flint X
Brewer’s Flint...... 26—3X20 |34]67.0
11’s Flint X !

BuBr::;ve:'s Fhatl s 26ng_dxsc3rd gg 22?
i ) iscar 4
Gnsw‘r?ld s .Dgfxt. 2424—-1 i1 o

& S 24—2 38(35.6
@ o L 24—3 39(58.3
i TR 24 discard  |40/52.7
3 b "
Grgggx}g"i l}S?lexgtx ...|24X20 discard |41/57.9
Griswold’s Dent X
Brewer’s Flint. ..... 24—1X20 [42/66.3
Griswold’s Dent X
Brewer’s Flint. ..... 24—2X20 |43(66.2
Griswold’s Dent X
Brewer’s Flint. ..... 24—3X20 |44 64.6
iswold’s Dent X !
Grllasrvxver's Elinty. 24X 20 discard |45/69.8
4 int, 1911
il IO
Brew?ir’s Flint, Ig[.z. i LR ; 4; b
's Flint. ....... 20 discar 4854 .
Bre‘?‘v‘e! ; Fl}?t: .... 20 discard 1/43.
A (; 2
Mo o A
b T Qe 8.1
San‘f‘ord’s ngte Fl‘i‘nt. 222d21iclard .; (5)2:0
e 11 14 22—2 6 57.4
6 66 ‘s 22—3 7 51 .9
88 8 ke 22 discard 8[55.7
’'s White X g
Salgfr(:;s;’s Fllint ...... 22X 20 discard | 9|56.5
ford’s White X
Sagrewer's B3 o ST 22—1X 20 10/56.0
’s White X
Sagfr?v?;'s Elint.oils. 22—2X20 |11]59.6
4 d’s White X
Saﬁﬁ‘é;er's FlintlL5 22—3X 20 12|57.3
d’s White X )
Sagic:ve?'s § 20 54y SERY 22><2o.dlsc3rd ii g;t:
GriS\Hold's Car}z‘ida. gk 232c;1ictar o ot
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_',Experiment Station, 28—1 and 28 —2 were from detasseled stalks
~ which had been pollinated by another selected strain of the same
variety, while 28—3 was from a crop rotation plot. It is of
interest to note that the yields from 28 —1 and 28—2 exceeded

TaBLE VI.—YIELD oF CRIB-CURED CORN IN I9I3 ON PLOTS I AND 2 IN o
BREWER’S FLINT waS USED AS THE MALE PARENT. LENGTH or 1
EACH ROW 162 FEET—Continued, :

| 3
& r
3
Variety SelecionNay. || & f Viidery i TaBLE VII.—CoMPARATIVE YIELD OF FIRST GENERATION
; : = 5 B
i L HyBRIDS AND THEIR PARENTS. Mt. CARMEL, 1913.
2| = | 3
'_k § g g‘ ‘? -ﬁ g o:é;
Griswold’s Canada..... 23—2 16/56.8|| Smut Nose White X ) = 2 28¢ i
& AL S 233 17/56.6 Brewer’s Flint......| 30—3X20 Variety. o = 5g e 5 &
e “ .....| 23discard |18/61.9|| Smut Nose White X e = =38 Ef,
Griswold’s Canada X Brewer’s Flint...... 30X 20 discarg 8 2 5 Ss
Brewer'’s Flint. . ..... 23X 20 discard 19/57.9|| Hall's Tyler Dent ....| 25 discarq 5 T
Griswold’s Canada X 't i A 25—71 i ) !
> R « “ “ Brewer’s Flint..... ST July 26 | Aug. 27 53.7 100.0
Gr}i35rv§m?‘lr’: (I;::r?;da Vi AP EAOIT a9 « i A Zg:: " Woodruff’s Longfellow ..... :: 29 | Sept. 35 50.0 03.1
Branicr s Ehath s 23—2X20  |21/60.3 « « e R RO s KRR LA AR R ST T 30 | Aug. 30 62.4 116.2
Griswold’s Canada X Tyler Dent X Brewer’s Brewer’s Flint.............. il i3 6
Brewer’s Flint. .. .. sl 23 a0 allagie 7o gl B I IR 25X 20 discard . I. White Flint........... “o22 4 :Z» 6?:3 ig;’;’
Griswold’s Canada X TylerDent X Brewer's| | S S G ocs T i oK ‘SN 69.9 109.4
Brewer’s Flint....... 23X 20 discard |23/63.6 i o0 L R A akes ol 25—1X20 ;
Brewer’s Flint, 1911 Seed 20— 24/62.0( Tyler Dent X Brewer’s Bewer's Phint ... ..o ..., a9 A 63.9 100.0
9 4
B ‘“ 1912 Seed 20—10 25,60.2 15411 ) OO M O B 25—2%20 Sewell's Flint .0 .... 0. 000 Sl 26 SRS 70.8 110.8
Smut Nose White Flint| 30 discard |26/54.0| Tyler Dent X Brewer’s| =~ = [“[SS L Cross, ... ................ e 3 b 71.5 ITI.9
$ o o £ 30—1 27/50.8 Bt 00 NGl 1 25—3X20 ;
Ex « « « 30—2 28/63.6| Tyler Dent X Brewer’s rewer syFlmt .......... A a8 bl s 59.2 100.0
« « “ « 30—3 29/69.7 RINEL 5 ey .. |25 20 discard riswold’s Early Dent ...... by 1% 206 54.2 9L.5
LA A “ “ 30 discard  |30/44.1|| Brewer's Flint, 1912 BREOSS. ... e 4 28 69.3 117.0
Smut Nose White X Seedivvalda vl o dy 20—1I1 , g
ey ) . 4 BEewer's Flint. ... ... SNA8 s 61.2 100.0
N e st SR sl ity Ly Bemer'n Rligbtors LB Sanford’s White Flint....... “ 31 | Sept. 6 | 6o.4 | o8l7
' Brewer’s Flint.... ... 30—1X20 |32(63.5| Brewer’s Flint........ 20 discard  |4B/ACSNIIR| ' TOSS . .o ..caliiaiin el 29 | Aug. 30 sollz 992
Smut Nos,e White X L8 A b BRI S ‘28 g i 65.5 100.0
Brewer’s Flint....... 30—2X 20 33(60.7 Griswold's Canada Flint .... LA S 62.3 95.1
...................... S eon AN 62.3 95.1
Brewer’s Flint..... 41528 ARy 65.5 100.0
seed was 344.8 pounds and from the one-year old seed 343.7 Smut Nose White Flint .. ... oy se 67.4 102.9
pounds. C HETRA DRI, T o e Sl e 65.6 100.2
There seems to be no very close correlation in these tests Brewer’Ts flinl; .............. ‘26 28 20- 5 ;00-0
f Y ¥ . BTt i i i . II.
between the slight variations in yield of the female remnant ears S G S A Sl by 7;.3 i

and their respective crosses. In three of the five cases in which
the cross proved better than either parent, the yield of each
female ear remnant was less than its respective cross. In the
two opposite cases one of the three female remnant ears slightly
exceeded its cross. All who have had experience in plot test
work know that many variations occur which cannot be explained
entirely by the reproductive capacity of the seed.

Of the three ears of Rhode Island White Flint, obtained
through the kindness of Mr. S. C. Damon of the Rhode Island

at obtained from 28—3, while the crosses gave nearly equal
results.

Table VII is a condensed report of the crosses and parents.
Little can be said of the time of maturity, as all matured at about
the same date. Sanford’s White Flint and Woodruff’s Long-
ellow were, however, about a week later than the other varieties
- and crosses, and Rhode Island White Flint matured about a
Week earlier. .
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Of the eight crosses, five gave a larger yield than the better
parent, one an intermediate yield, and two the same yield as the
poorer parent; 4.9 per cent. was, however, the largest decrease
from the better parent, while increases of from 7 to 17 per cent.
were obtained in favor of the crosses over the better parent. The
highest yield was 73 bushels per acre, which was obtained in the
cross between Hall’s Tyler Dent and Brewer’s Flint, an increase
of g per cent. over the Dent parent and 20.6 per cent. over the

Flint parent. ;

Sweet Corn Varieties and Crosses in 1913.

In 1912 Stowell's Evergreen Sweet corn was crossed with
Golden Bantam and Country Gentleman. The tests reported in
Table VIII, for 1913, are a comparison of the yields of the
original parent ears of 1911 with the crosses made in 1912.

Two tests were made of each cross, one at the Station grounds
in New Haven and the other at the experimental farm in Mount
Carmel. The conditions at Mount Carmel were fairly good,
while the crops in New Haven suffered severely for lack of rain.

Each test in New Haven consisted of a plot containing forty-
two hills, and at Mount Carmel the size of each plot was twenty-
four hills. The data for the New Haven plot were taken by Mr.
Veitch.

The Golden Bantam X Stowell’s Evergreen cross was inter-
mediate in time of maturity although somewhat earlier than the
average of the parents.

At the Station test the length of ears of the cross slightly sur-
passed either parent, while at Mount Carmel the length of ears of
the cross was nearly equal to the Evergreen parent and consider-
ably greater than the Golden Bantam parent.

Tested at the Station, the cross outyielded either parent in num-
ber of ears, while at Mount Carmel the cross nearly equalled the
Golden Bantam in number of ears produced and gave a large
increase over the Evergreen parent.

The number of rows per ear was also of intermediate habit and
was the only character studied which did not surpass the parental
average. '

The Golden Bantam has a very fine flavor as a table variety.
In cooking tests the Golden Bantam parent was generally con-
sidered to have a better quality than the other varieties or crosses.
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- The Golden Bantam X Stowell’s Evergreen cross had a better
~ quality than the Evergreen parent but was not equal to the
Bantam parent.

The general faults of the Golden Bantam are small ears and
yellow seeds. For this reason it is seldom seen in the market.
The size of the ears of the cross between Golden Bantam and
Evergreen was good and the cross had good vigor. The ears

TaBLE VIIL.—SweET CorRN VARIETIES AND
CROSSES IN 1913.%

3 £s ;6" £ g
i £ &£ 1B |E, | 8
ariety. 5 o3 Il 2
g 85 g8 | 85| B
Lol
a z
Golden Bantam............. Mt. Carmel | A 6
Golden Bantam X Stowells. . % o ;3 g: 1(8)'; :gg
Stowells X Golden Bantam. . £ il 1 7.6 10.5 107
 Stowells’ Evergreen. ........ s Ry 6 7:8 13:6 86
‘Golden Bantam............. Station Grounds| A 6
| Golden Bantam X Stowells. . ge “l‘g 15 ;g y Bg
Stowells’ Evergreen......... 4 et 7:0 27
Country Gentleman ......... Mt. Carmel
Country Gent. X Stowells . .. 5t ;g igs
Stowells’ Evergreen...... Rk s 7 8 Sg
Country Gentleman ......... Station Grounds
Country Gent. X Stowells. .. 3¢ ;(2) 3 gg
| Stowells’ Evergreen.......... £ 7:0 ’ 57

*In the crosses the female parent appears first.

bore a mixture of yellow and white kernels. This cross might
prove valuable as‘a market variety if the general consumer were
acquainted with its good qualities. ¢
The Country Gentleman X Stowell’s Evergreen cross gave
good results in the Station test and, if we consider the average
le;ngth of ear and ear number under one heading, an increased
' y.leld of about 16 per cent. was obtained in favor of the cross over
i .elthftr parent. At Mount Carmel the cross was of intermediate
habit in ear length and number of ears but, in both characters,
~ Tearly equalled the better parent. Considering both ear length
_ afld number of ears together, we find that the cross surpassed
~ @ither parent in yield by about 4 per cent.
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The Country Gentleman is a crooked-rowed variety and the
Stowell’s Evergreen has straight rows. The cross produced ears
which had straight rows like the Evergreen parent, but the kernels
of the cross were somewhat smaller than those of the Evergreen
variety.

GENERAL CONSIDERATION OF THE VARIETIES
AND THEIR CROSSES.

In some characters, as we have already explained, the cross
resembles one parent, in other characters the other, while by far
the larger number of characters are of intermediate habit.

CHARACTERS WHICH SHOW DOMINANCE.

Cob Color. If we cross a variety which is pure for the char-
acter red cobs with a white-cobbed variety, the First Generation
Cross will have red cobs. Thus the cross between Tyler Dent,
which breeds true for red cobs, and Brewer’s Flint, a white-cobbed
variety, produced all red cobs.

Colored Pericarp. Similarly a cross between a pure variety
which has a colored pericarp (outer hull) and a colorless pericarp
variety will have a colored pericarp in the First Generation. Such
2 cross was Davis’ Flint X Longfellow, in which the Davis’ Flint
parent had a slight color in the outer hull.
~ Straight Rows. In the cross between Country Gentleman
(irregular rows) and Stowell’'s Evergreen (straight rows) there
was a dominance of the straight-rowed character.

Tillering. One difference between Flint and Dent races is that
almost, if not all, flint varieties have the habit of producing
numerous basal tillers, while dents produce few tillers. A cross
between a dent and flint resembles the dent parent in tillering
habit, although the cross produces a few more tillers than the pure
dent.

Protein Content. The inheritance of protein in the first gen-
eration cross is of especial interest. By several years of selection,
the Illinois Experiment Station was able to produce strains which
contained higher and lower protein content than the average of
corn races. Thus Illinois High Protein gives an average of about
14 per cent. protein (dry basis) and Illinois Low Protein an
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average of about g per cent., while ordinary field varieties average
m II to I2 per cent.
 Asa result of the close selection which the High and Low
otein races have undergone, the yields have been somewhat
creased. Through the kindness of the Illinois Experiment Sta-
n we obtained a few ears of their High and Low Protein races
r the purpose of determining their value as parents in producing
st generation crosses and also to determine the inheritance of
otein in the cross. Mr. C. D. Hubbell and Mr. G. L. Davis

alyzed the ears reported in Table IX, under the direction of
1. J. P. Street, Station chemist.

BLE IX.—INHERITANCE oF PROTEIN IN THE FIRST GENER-
ATION CRrOssEs BETWEEN IrLL. Low anp Inr. Hicu
PROTEIN AND STADTMUELLER’S LEAMING.

; s i ‘
‘ Variety Axlpnedl b B Contont | Caean e S,
linois High Protein I

h Protein...... 9 I1.95—1I7.
adt. Leaming 1910 seed.. 13 7.?2—-1%.;(8) :‘:gg
.................... 12 9.25—14.68 JI1.85

Illinois Low Protein 16 6.8
li Protein ...... B1—11.
adt. Leaming 1911 seed. . 14 8.21-—15.32 IZ‘:;

.................... 9 7.690—11.86 9.18

order to offset the effect of off-pollination (if any), a num-
of ears of each parent and of the crosses were artificially
d-pollin:alted. This was accomplished by covering both tassel
d ear with a Manila paper bag and then dusting the pollen
Fhe tassel over the silk, the bag remaining on the ear until
turity.

There seems to be a complete dominance of Low Protein over
gh-Protein. Thus in the cross between High Protein and
aming, the High Protein gave an average of 14.87 per cent
te}n (dry basis), the Leaming an average of 11.85 per cent.
OtEI.n, and the cross 11.85 per cent. protein. The cross Lovs;
"lfotel‘n X Leaming gave an average of 9.18 per cent. protein, the
aming parent 12.19 per cent. protein, and the Low Prétein
rent 9.41 per cent. protein. If Low Protein were a desirable
aracter such a cross as the above would be a favorable one, as
_Increase of yield over the Leaming parent was obtained (’see
able IT) together with a low protein content.
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These results indicate the proper procedure for the production

of High Protein corn. Two High Protein races should be iso-

" lated, and if possible from varieties which are somewhat dis-

similar in character but which maturé at about the same season,

A first generation cross between such varieties would have high
protein content together with high yielding capacity.

-

VARIABLE CHARACTERS IN THE CROSS.

Endosperm Color. The immediate resulting color of a cross
between yellow and white varieties of corn, no matter which is the
female parent, is yellow. If this seed is used the next year, the
generation in which the stimulus to development may be expected,
ears will be obtained which contain both yellow and white seeds.
Such results were obtained in the Rhode Island White Flint X
Brewer’s Flint cross.

In general, the difference between dent and flint corn is due to
the position in which the soft starch is formed. In dent corn the
soft starch is produced at the top of the seed and, on drying, an
indentation is made. In flint corn, on the contrary, the soft starch
is surrounded by the hard or corneous starch. In the greater num-
ber of cases a cross between dent and flint races will be no more
variable than the parents and of intermediate character. Floury
races contain only a small amount of hard starch and the first
generation of a cross between flour and flint corn produces ears
which contain both floury and flinty seeds.

If the dent and flint parents of a cross differ very greatly in
the average amount of soft starch produced in the seed, the cross
may appear somewhat more variable than the parents.

INTERMEDIACY OF CHARACTERS.

By far the greater number of characters are of an intermediate
habit in the cross.

Number of Rows. A number of examples of the row number
of parents and crosses are given in Table X. There is a greater
apparent variability in races which produce many rows than in
eight-rowed races. The first generation of a cross is, however,
no more variable than the average of the parents. In our tests
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average number of rows per ear of the cross has been slightly
than the average of the parents. Thus the average number
rows of the seven crosses of Table X is 10.9 and of the parents
8 Number of rows per ear is the only character which we
ve studied in which the crosses average less than the parents.

TaBLE X.—INHERITANCE OF Row NUMBER IN
THE FIRST GENERATION CROSSES.

No. of rows per Ear. S .
B0 »n
Variety. gz
52

6 8 10 12 14 16 18 202224 | °
........... 10 304 8 7.9
swold’s Dent......... I1. 55400 (X5 e 1341
.................. 34 60/ 58 ' 2 10.5
#Btewer’s Flint........... 10 304 8 7.9
1all's Tyler Dent........ 6 57 54 21 133
.................. 21 \'6L! Br) '8 10.6
pson’s Longfellow ....| 20 100 7.6
lcomb’s Early Dent ... 15 103 84 28 9 ! 13.2
.................. 64 115 64 10.0
pson’s Longfellow ....| 20 100 7.6
ewer's Dent........... b Jlp e M- 1 1t B WD W 0
.................. L Atore b bl i S 5 R 11.8
dtmueller’'s Leaming ) oty (e TNy S 1 e s Rl i p T
............. 50 8 ! 8.2
.................. 6 43 24 5 10.7
dtmueller’s Leaming .. T 361187 [ 2219} ) 3yIT7G
msted’s Mammoth Flint -1 D Dl 8.4
.................. ¢ gy g UL IT.7
dtmueller’s Leaming .. | R SR £SO 1 PR IV 5 1 oo
alker’s Newgate Flint..| 45 83 e
.................. 10 41 41 l'2 10,7

Shelling Yield. Shelling yield, that is, the amount of shelled
produced by each pound of corn on the ear, is of intermediate
abit in the crosses, although some variations were observed.
he shelling capacity of the crib-cured corn of our Mount Carmel
12 and 1013 tests varied from 0.79 in Illinois High Protein to
ver 0.86 in several flints and Holcomb’s Early Dent. The aver-
shelling capacity for the crosses was 0.8364, for the male par-
Its 0.8363, and for the female parents 0.8277.

For explanation of “shelling capacity” see page 382.
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Date of Maturity. This is, in general, an intermediate chap.
acter, although in some cases the cross matured earlier and in
other cases later than the parental average. Thus our crosseg
generally gave a greater shrinkage jn drying than the earlier
parent and less shrinkage than the later maturing parent.

Height of Plant. This was intermediate in the crosses,
although their average height slightly exceeded the average of the
parents. Ina few crosses in which the parents were of about the

same height, the average height of the cross slightly exceeded the

average height of either parent.

A study of the above results indicates the appearance of each
character when the parents differ in several important characters,
Thus if one wishes to grow yellow flint corn and yet get the vigor
due to crossing he must use yellow flint parents. A medium early
variety can be obtained in a cross by using medium early parents
or by a cross between a very early and a later variety. Ina sim-
ilar manner we must consider how each character is inherited and
then choose parental varieties which will give the desired appear-
ance in the cross.

The important feature of our tests is not, however, the appear-
ance of any special character but the question of whether first
generation crosses are of sufficiently greater vigor than their
parents to pay for producing first generation hybrid seed.

By actual test, twenty-one first generation crosses have given:
larger yields than either parent, eleven a larger yield than the
average of the parents, and seven a smaller yield than the parental
average. The largest decrease in yield from the average of the
parents was 7.9 per cent., which was obtained in the cross between
Burr’s Leaming and Stadtmueller’s Leaming. The greatest
increase over the better parent (17 per cent.) was obtained at
Mount Carmel in 1913 for the Griswold’s Early Dent X Brewer’s
Flint cross.

The Stadtmueller’s Leaming crosses, at Mount Carmel in 1912,
gave an increase over the parental average of 6.4 per cent., the
Hopson’s Longfellow crosses an increase over the parents of 13.2
per cent., the Bloomfield crosses an increase over the parents of
14.9 per cent., and the crosses at Mount Carmel (1913) a%
increase of 8.3 per cent. over the average of the parents. Thes¢
results seem sufficiently convincing and show that the commercial
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ADVANTAGEOUS CROSSES.

duction of first generation hybrid corn seed would aid in
aterially increasing our yields of corn.

'All tests so far reported clearly prove that a cross between a
r my selected variety and a poor yielding one cannot be expecte‘d
= «ceed the better parent and that highly selected varieties will
‘e the better as parents. The only way of determining what
eties to use for producing first generation seed is to compare
ields of both parents and cross under similar conditions.

ADVANTAGEOUS CROSSES.

e Mammoth White Flint X Stadtmueller’s Leaming cross
red at about the same time as the parents and gave 13.8 per
.. more shelled corn than either parent. Under average con-
itions of fertility and rainfall this cross is a good one.
he cross between Illinois High Protein and Leaming matured
sw days later than the Leaming parent and gave 9.5 per cent.
ore shelled corn than either.

‘he Newgate Flint X Leaming cross matured a week earlier
n the Leaming parent and gave 17 per cent. more corn than the
t parent and 2.4 per cent. more corn than the Leaming. This
ss gave good results under the dry weather conditions at
omfield.
he cross between Hopson’s Longfellow and Brewer’s Dent
erves mention as it gave a slightly larger yield than the Dent,
the benefit of eleven days’ earlier maturity.

f one desires to grow a large yellow flint, the cross between
odruff’s Longfellow and Brewer’s Flint should prove a good
, as an increase of 16.2 per cent. over the better parent was
tained.

he cross between Rhode Island White Flint and Brewer’s

nt gave 17 per cent. more corn than either parent.

he highest yield, 73 bushels of crib-dried shelled corn, which
S obtained at Mount Carmel in 1913, was from the cross
etween Hall’s Tyler Dent and Brewer’s Flint. This cross grew
a slightly greater height than the dent parent, giving an increase
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COMPARISON OF VARIETIES.

In many of the western states, where corn is the main crop
’

there are a few highly selected varieties which have proved their
value. Under these conditions it is possible to recommend a
definite variety. 4

Connecticut has a large number of varieties which often have
local names and which differ from each other in only a few minor
points. For this reason it is almost impossible to name any one
variety which will prove the best for a given section. It would,
without doubt, be of benefit to Connecticut agriculture if there
were fewer varieties and if these were more systematically
improved by seed selection. A brief résumé of the varieties which
we have grown will be given and an attempt made to classify
them according to time of maturity and yield.

The comparative time of maturity would probably not vary
greatly under different environmental conditions, while the yield-
ing capacity would show wide variations under such conditions.
Our results are a statement of the comparative time of maturity
and yield, under the conditions of our Mount Carmel tests.

The results presented in Table XI show the variations in shell-
ing capacity and shrinkage of corn varieties. These were deter-
mined by storing a basket of each variety and reweighing and
shelling it about January first. The shelling capacity is the
amount of shelled corn produced by each pound of ear corn. As
the legal weight in Connecticut of a bushel of corn on the ear is
70 pounds and of a bushel of shelled corn is 56 pounds, the
standard shelling capacity is 0.8.

The varieties which we have grown varied from 0.79 shelling
capacity in Illinois High Protein to a shelling capacity in Newgate
Flint of 0.869. In comparing the yield of two varieties it is
of considerable importance to determine their shelling capacity.

Variations in shrinkage are also of interest in this connection.
Of course the most accurate method is to determine the percent-
age of moisture of a representative sample, by chemical test. For
ordinary purposes, however, fairly accurate results can be
obtained by weighing a representative sample of each variety at
husking time and then reweighing the samples after the corn is
crib-cured. Table XI shows a variation from 8 to 33 per cent.
in the shrinkage of our varieties. In general, the amount O
shrinkage is dependent on the time of maturity, although large-
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bbed varieties may be expected to shrink more than varieties

with small cobs.

" Our varieties are placed in four classes for date of maturity,

‘he earlier varieties of each class being placed first. Each class
il then be rearranged according to yield, the better yielding

es being plé.ced first.

LE XI.—PER CENT. SHRINKAGE AND SHELLING CAPACITY
OF THE VARIETIES GROWN AT MT. CARMEL.

1913 Varieties. sli\gn(i::gté, Cs:peal::llrt‘g
B daland ' White Flint ... ve dinis s daiidn .18 .858
B Nose White Elint ..o lbiilanl Al s i iy .8653
nford’s White Flint............... i &y .818
iswold’s Canada Flint .16 .846
ewer’s Improved Flint .18 .839
S o R R Rt T i Sl Y .852
Ehdruil’s Longfellow || L2000 0D 8, .21 .824 -
Biewold's Early Dent. ... csediisn bl s AT .826
R Vvier Dent .0 00T i L .16 .842
1912 Varieties. Sﬁ:;ﬂfgg‘; CS:‘;;L’;:?
Bapson’s Longfellow......onuaai caiaiih qa oo .08 .840
msted’s Canada Improved.................. .16 -859
T 5 04 St R LA LD s G R R, W12 .869
T T AR IR (o D T e R RS .18 .842
| Davis’ Flint... .09 .859
BERES T E vt R L N .14 .856
| Holcomb’s Early Dent .15 .863
| Mammoth White Flint .23 .798
[Stadtmueller’s Leaming .. ... 0.0 00 iiio .. .21 .810
BRI Dent 4L andi b b g LB s d i .23 .834
IR Leaming oo U R BRI g .28 .809
IR oL High' Protein' 1.0 o LG a2 .26 - 790
IO IS Low Protein ;o ¢ s s e e sk se g 133 .830

The very early varieties were Rhode Island White Flint, Olm-
ed’s Canada Flint, Davis’ Flint, Newgate Flint, Hayes’ Flint and
}lopson’s Longfellow. Classified according to yield, the list
eads: Rhode Island White Flint, Hayes’ Flint, Newgate Flint,
'Pavis’ Flint, Olmsted’s Canada Flint and Hopson’s Longfellow.
. The early varieties were Griswold’s Early Dent, Hall’s Tyler
" Dent, Burwell’s Yellow Flint, Smut Nose White Flint, Griswold’s
anada Flint and Brewer’s Improved Flint. According to yield,
e list reads: Hall’s Tyler Dent, Burwell’s Yellow Flint, Smut
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Nose White Flint, Brewer’s Flint, Griswold’s Canada Flint
Griswold’s Early Dent. :

The medium varieties were Sanford’s White Flint, Woodruff’s
Longfellow, Mammoth White Flint, Stadtmueller’s Leaming ang
Dibble’s Dent. According to yield, the list reads: Dibble’s Dent,
Stadtmueller’s Leaming, Mammoth White Flint, Sanford’s Whlte
Flint and Woodruff’s Longfellow.

The late varieties were Brewer’s Dent, Illinois Low Protein,
Illinois High Protein, and Burr s Leaming. Of the late varieties,
Burr’s Leaming gave the best yield, followed by Brewer’s Dent
and the Protein strains.

CONCLUSION.

There are many corn varieties in Connecticut and under the
conditions of our experiments some proved much better yielders
than others. It is not profitable to grow a poor yielding variety
if a better one can be obtained. Each grower should therefore
determine by actual test whether the variety which he is using is
giving him the best possible return for his money.

It would be of advantage to Connecticut agriculture if there
were fewer varieties and if these were more carefully improved
by seed selection. A variety which has never been improved by
the ear-to-row method of breeding will frequently give an increase
in yield of from 10 to 20 per cent. by the use of this method.
The Station will be glad to cooperate with any corn grower
who wishes to improve his variety by systematic breeding.

An increased yield can often be obtained by taking advantage
of the extra stimulus to development of a first generation cross.
In general, first generation crosses may be expected to give a
larger yleld than the average of the parents; however, a cross is
of no advantage unless it exceeds the better parent. The better
results can be expected from a cross between two highly selected
varieties. The only sure method of determining the yielding
value of a cross is to grow and compare its yield with both
parents.

In nearly all reported tests there have been some crosses which
gave a sufficiently better yield than any of the parent varieties to
more than pay for the trouble of producing crossed seed. .
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“STEWART CUBAN” VARIETY OF TOBACCO.

By H. K. HAyEs.

THE

. Most of the tobacco now raised under shade in Connecticut
is a Cuban type, first grown in this country in 1904 from seed
- which was brought from Cuba by Mr. William Hazlewood of
. New York City. The plants in this first crop were very variable
in their characters. Hasselbring’s* experiments, which have been
corroborated by our own,i show that these variations are largely
~ the result of a mixture of seed of various types of tobacco.
Cuban growers save seed from the suckers which grow from the
base of the harvested stalks without any selection, and such seed,
. of course, gives a variable progeny. -
 The better plants of the 1904 Connecticut-grown Cuban were
selected and seed was produced under Manila paper bags to pre-
_ yent crossing. A row of from 200 to 300 plants of each type
was grown in each succeeding year until 1909. Each year the
different selections were harvested separately and a comparative
sorting test was made (see Stewartf) and one line known as
13-29 proved its superlorlty A considerable number of seed
plants were saved in 1909 and the seed used for commercial
planting in 1910 at the Windsor Tobacco Growers’ Corporation
in Windsor. This gave a crop of uniform appearance in which
no considerable variations were noted. A large quantity of seed
 was saved from one section of the field but the seed heads were
. not specially protected as there seemed little danger that crossing
~ would take place under the shade.
"~ The seed collected in 1910 gave good results in 1911 and was
~ again used in 1912 and 135 acres were grown by the Windsor
Corporation. The crop of 1912 was a good one and appeared
very uniform, but when clearing the field in the fall a workman

* Hasselbring, H. Types of Cuban Tobacco. The Botanical Gazette,

Vol. 53, 113-126; IQI2.
+ Hayes, H. K. Variation in Tobacco. The Journal of Heredity, Vol
5, No. 1; 40-46; 1914.

i Stewart, J. B. The Production of ngar Wrapper Tobacco Under
Shade in the Connecticut Valley. U. S. Dept. Agr. Bu. Plant Ind. Bull.

138, pp. 3I.
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discovered that one of the plants he had just cut down bore 3
large number of unpicked leaves and showed no signs of a flower
head. This plant was brought to the attention of the manager,
Mr. J. B. Stewart, who recognized in it the ideal tobacco plant,
A systematic search of the standing tobacco on the plantation
discovered two other such plants. These plants were carefully
transplanted and brought to our Station greenhouse. One of
them survived and bore 72 leaves, blossoming about January first,
Considerable seed was saved from the terminal and sucker blos-
soms of this plant and was turned over to Mr. Stewart in 1913
This was sown in a section of a seed bed. The seed germinated
well and about one-third of an acre, 3,720 plants, were set-out
under shade.

These plants came true to the new type in all external char-
acters and differed from the normal Cuban in having leaves of a
somewhat lighter green shade and in being nearly free from basal
suckers. This last is a distinct merit because the present Cuban
type of tobacco must be suckered, at considerable expense, when
the plants are from one to three feet high. The new type showed
no signs of blossoming during the normal period of growth,
whereas the normal Cuban variety produces a terminal blossom
after producing from 16 to 25 leaves on the main stem. Of the
twenty plants of the 1913 crop brought to our greenhouse in
New Haven, all but eight were injured during transportation.
The eight uninjured plants commenced to blossom about the first
of November, the range of leaf counts being from 62 to 8o with
the greater number around 70. These data show that this new
type is breeding true, and unless it behaves in a manner different
from other mutations it should breed true in successive genera-
tions.

It has been named the “Stewart Cuban,” and in the account
of experiments which follows the normal Cuban type is called
the Hazlewood Cuban.

The Stewart Cuban was set about 14 inches apart in the row,
harvested in the usual manner, and compared with the Hazle-
wood Cuban from the same field. The season of 1913 was very
dry in midsummer and the Stewart Cuban rows were watered
once for about half their length, the water being brought to the
field in a water wagon. Thus one-half of the Stewart Cuban
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4 had an advantage over the Hazlewood 'type The seasonal con-
~ ditions, on the other hand, were decidedly in favor of the normal

e as, other things being equal, it takes more water to develop
a plant which produces 60 leaves than one which produces only

30 leaves.

COMPARATIVE YIELD.

Four pickings of the Hazlewood type and six of the Stewart
Cuban were made.

The yield of the Hazlewood was to the yield of the Stewart
as 100 to 194. That is, from an equal number of plants, 100
pounds of cured leaf of the Hazlewood were obtained and 104

pounds of Stewart Cuban.

COMPARATIVE LEAF LENGTH.

This was determined as the leaf was sized. The percentage
weights of the leaves in the crop of the lengths named are given
in Table I.

TABLE L.

PERCENTAGE WEIGHTS OF THE LEAVES OF THE LENGTHS NAMED.

Comparative leaf lengths (inches) in per cent.

Variety. 11 12 13 14 15 16 17 18 20
~ Hazlewood Cuban .... 6.4 188D 15.0/11181.0 123,01 Y15.4 118220513
& Stewart Cuban ....... 1.4 44115 166/ 240218 ‘1447 54 05

For the comparative leaf lengths, the last picking of the Hazle-

wood Cuban (140 pounds per acre) was not used, but all six
. pickings of the Stewart Cuban were used.

This table shows that the leaves of the Stewart Cuban average

7- ‘somewhat larger than those of the Hazlewood Cuban. Both

produced the largest percentage of leaves in the-15-inch class,
but the Hazlewood type produced the second largest amount in
the 14-inch class, and the Stewart Cuban its second largest per-
centage in the 16-inch class. The Hazlewood Cuban yielded a
much larger percentage of short leaves of 11- and 12-inch length
than the new type.

Counts made in the field showed that an average of 31 leaves
per plant were harvested from the Stewart Cuban, while about
18 leaves were picked from the Hazlewood variety.



4

388 CONNECTICUT EXPERIMENT STATION REPORT,MI_QI:;.

COMPARATIVE SORTING TEST.

The Stewart Cuban after being fermented in bulk was sorted

and compared with Hazlewood Cuban grown on the same field.

The following grades were used in the sorting:

L. Thin, light-brown leaves, uniform color. L.V. Thin,
greenish-brown leaves, uniform coler. V. Thin, greenish-
brown leaves, non-uniform color. L.L.1 Thin, light-brown
leaves, slight yellow spots. K. Thin, light-brown leaves, non-
uniform colors: L.M. Medium weight, reddish-brown leaves,
uniform color. M.D. Medium weight, greenish, dark-brown
leaves, uniform color. D.W. Dark, heavy leaves. B. Seconds
with one good side.

TABLE II.

COMPARATIVE SORTING TEST.

The percentage weight of each grade is given in the table under the

heading “Percentage Classes.”
Percentage Classes.

Variety. L. L. V. b R vl T 4 Lo M OMAB DWW B.
Hazlewood Cuban ... 200 220 38 159 00 130 45 33 3853
Stewart Cuban ...... 1616 (2313 liE e 816.6/ T2l 2 3Tl 7 6.3

TABLE IIIL

COMPARISON BETWEEN THE THIRD PickiNe oF HazrEwoop CUBAN AND

tHE FIFTH AND SIXTH PICKINGS OF STEWART CUBAN.

Percentage Classes.
Variety. L. L V. Vo oL Eras o 3R LML MDAV DLW B

Hazlewood Cuban .... 59 237 68 100 204 120 89 33
Stewart "Cuban .«viis;: 2} 27.4/+23.0 12,0, 125 1.8% 781/3.60:84

Table II gives the results of the comparative sorting test.
The fourth picking of the Hazlewood Cuban was tied up with-
out being sorted and was not used in the computations, while all
six pickings of the Stewart Cuban were sorted. The Stewart
Cuban gives 74 per cent. of its leaves in the first four grades
of the table, the better grades, and the Hazlewood Cuban 61.7
per cent. in these grades. This is certainly a good showing when
one remembers that the fourth picking, the dark heavy leaves of
the Hazlewood Cuban, were not sorted and not used for these
percentage comparisons.

Table III gives a comparison of the percentage of the differ-
ent grades of the third picking of the Hazlewood Cuban and the
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fth and sixth pickings of the Stewart Cuban. 66.3 per cent.
these pickings of the Stewart Cuban are contained in the four
tter grades, L., L. V., V. and L. L. 1, while the third picking
the Hazlewood type produced only 46.4 per cent. of its tobacco
these grades. The grades L. M., M.D. and D. contain the
edium and dark wrappers, which do not sell for so high a
ice as the light wrappers. The Hazlewood Cuban produced
.3 per cent. of its leaves in these grades, while the two upper
cings of the Stewart Cuban produced only 13.2 per cent. of
leaves in these grades.
These results certainly indicate that this new type may become
great commercial value.

PRODUCTION OF SEED.

Ve have had a number of requests for seed of this new type but
not able to supply any seed from the very small stock. It
s advisable to give the tobacco a thorough test this coming
son on a somewhat larger scale before it is introduced or in
1y way recommended to growers. If the Stewart Cuban gives

s this type does not blossom during the normal season of
wth it is very difficult to obtain large quantities of seed.
d has been sown in sterilized soil about January first in the
‘eenhouse and from 200 to 300 plants have been started in
. These plants will be set out about June first in our garden.
se should produce seed in August, and if the new type proves
"luable in the second year test we may then have a limited
antity of seed to distribute to the shade growers of the Valley.

CONCLUSION.

: The Stewart Cuban is the result of the selection of a sudden
rge variation which appeared in 1912 in a field of Cuban shade-

8town tobacco. This type bred true in 1913, and when com-

red with the normal Hazlewood Cuban gave an increase in
Jacked yield of about go per cent. The quality of the cured
Ves was also very satisfactory.

22
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THE SHRINKAGE OF ToBAcco LEAVES 1IN CURING
AND FERMENTATION.

To get an approximate idea of the decrease in size of leaveg
during curing and fermentation, the outline of such of the mjq.
dle leaves of 150 outdoor Havana plants as were ready tq
harvest was carefully traced in pencil on a sheet of paper. The
leaves were then strung and hung in the barn to cure. After
curing, tracings were again made. The same leaves were thep
fermented in bulk for a period of about seven weeks and their out-
line again carefully traced. The length, breadth and area of the
tracings appear in the table.

Length. Breadth. s Area.
Green’ leaves iy i 19.5 inches 8.5 inches 116.6 sq. inches
Curedileaves |LTiiidl s 17808 6.8 83875
Fermented leaves ......... 17.5 s st

The results show a large shrinkage in the leaf as a result of
the curing but only a slight decrease in the size of the cured leaf
after fermentation.

The leaves which had an average length of 19.5 inches when
green were 17.8 inches in length when fermented, a decrease
of 10.4 per cent. The measurements also show a decrease of
20.8 per cent. in average breadth due to shrinkage in curing and
fermentation. The area of the cured leaves is 28.4 per cent.
smaller than of the same leaves when green.

PEATESXTTL

a. Breeding plot for production of cross-bred seed. Plant the parent
varieties in alternate rows, and detassel all of one variety. The seed of
the detasseled variety will be cross pollinated: (Photo by Moss.)
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b. At the left and right of the photograph are shown respectively
Hopson’s Longfellow and Brewer’s Dent. The two central ears represent
the first generation cross. The cross was intermediate in time of maturity
and gave 2.4 per cent. more shelled corn than the Dent parent and 52 per
cent. more than the Flint parent.
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The two central ears represent the cross between Brewer’s Flint, at

a.
The parents are both yellow

right and Woodruff’s Longfellow, at left.
Flints. The cross exceeded either parent in yield.

a. At right Brewer's Flint, at left Hall's Tyler Dent and cross in
center. The cross yielded 9 per cent. more shelled corn than the Dent
and 20 per cent. more than the Flint and proved the most productive of
all varieties or crosses at the Mount Carmel test in 1913.

b. Griswold’s Early Dent at left, Brewer’s Flint at right and cross in b. R.I. White Flint at left, Brewer’s Flint at right and cross in center.
The cross contains both yellow and white seeds and exceeded either

center. The cross yielded 17 per cent. more shelled corn than the better
parent in yield.

parent.
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s Leaming, at right Illinois Low Protein and
gave 6.4 per cent. more shelled corn than the

’

At left Stadtmueller
cross in center. The cross

better parent.

a.

PLATE XVI.

o r n.
b. 16-inch Light Wrappers of the fourth picking of Stewart Cubar
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OF THE

- State Forester of Connecticut

WaLter O. FiLrey
Station Forester

The Station Forester is ex-officio State Forester and State
rest Fire Warden, and the work of the Forestry Department
as described in detail in the Station report for 1912. It has
en continued and extended along the same lines during 1913,
t a summary of the routifite work of the Department oftener
an once in two years seems unnecessary. There are usually
veral projects uncompleted at the close of each year upon which
ly a report of progress can be made. This report for 1913 is
therefore confined to the most important completed work of the
year, which was a preliminary working plan for the Portland
State Forest.
. With the establishment of the State Forest at Portland, the
‘need became apparent for a working plan upon which system-
atic forest management might be based. The preparation of
‘such a plan was at first delayed for lack of an accurate map of
the tract, and even when such a map was available, further
postponement was necessitated by the pressure of other work.
' The plan now presented should be considered only as of a pre-
' liminary nature, to serve as a basis' for future work, but lacking
- much which should be found in a complete working plan. In
- view of the small area, however, and the probability of its early
‘fincrease beyond the present boundaries, a more complete plan is
hardly necessary or desirable at present.  Specific recommenda-
ftions have been made for a period of six years only, with the

j‘?expectation that during that time further data will be gathered,
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more complete plan for a longer period would then be possible,
including such additional areas as may have been secured in the
meantime.

A transit survey with distances chained, made in 1908 and
1909, was the basis for the accompanying maps. The mapping
of types and age classes was done in the summer of 1912 by Mr.
S. V. Klem. Under his direction also, an estimate of the yield
was obtained by the strip method, in which the diameters of all
trees on strips four rods wide were measured, as well as the
heights of average trees. By mieans of volume tables given in
U. S. Forest Service Bulletin g6, the yield of these strips was
calculated and applied to the entire areas of corresponding types
and age classes. As stated elsewhere, the estimates thus obtained
are probably conservative. Only ten per cent. of the entire
stand was actually measured and, on account of the great variety
of conditions, it was difficult to locate strips which would give
good averages. Some of the younger stands were not estimated
at all, although they would undoubtedly cut several cords to the
acre. Recent cuttings indicate that ghe estimate was low through-
out.

In spite of its many shortcomings, the present plan provides
a foundation for future work. Most of the data it contains will
be essential to a revised plan, and can easily be extended to cover
additional areas as they are acquired. Furthermore, it will serve
as a guide for the use of visitors, and should add considerably to
the interest and value of a visit to the Portland Forest.







A PRELIMINARY WORKING PLAN FOR THE
PORTLAND STATE FOREST.

By W. O. FiLLey AxD A. E. Moss.

PART I—DESCRIPTION.

SIZE AND LOCATION.

The Portland State Forest comprises 1070 acres of land lying
east of the Connecticut River in the northern part of Middlesex
County, Connecticut, mostly in the town of Portland but extend-
ing into the adjoining town of Chatham. It is more or less
broken by private holdings, one small farm and the Portland
Water Company’s reservoir breaking into the western edge so
as to give the tract roughly the form of a letter U over a mile
and a half wide and with its arms extending for two miles toward
the Connecticut River. This form will doubtless remain prac-
tically unchanged, but additional land is being acquired from
time to time, and it is expected that the forest will eventually
include at least 1500 acres. For administration purposes, 2000
or even 2500 acres would be more satisfactory.

Located within five miles of the geographic center of the state,
it is fairly accessible from all points. The Middletown rail-
road station, with trains from five directions, is barely seven miles
distant, while the stations at Cobalt and Portland on the Air Line
Division are nearer, but less convenient. The trolley line from
Middletown to Portland ends at Gildersleeve, which is but four
miles from the tract, and the end of the South Glastonbury line
from Hartford is within five miles. Should a line eventually be
built to connect these two points it will pass within two miles of
the state land. Thus from the point of view of accessibility,
the area was well chosen and for this as well as other reasons
is well adapted for the purpose of demonstrating forestry practise.

PHYSIOGRAPHY.

Topography: The tract is close to the western edge of the
castern highland region of the state, with its eastern boundary
following the crest of a ridge extending north and south parallel
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The total expenditure by the State in the purchase of land at
Portland from January 1, 1903, to September 30, 1913, amounted
to $2,425.41. According to the deeds 1150 acres were secured,
but an actual survey showed a total of only 1070 acres. On
this basis the average cost of purchase has been $2.27 per acre.
During the same period, the expense of management was as
follows:

Total. Per acre.
Sifspeaii oty alin WETRC G TS a8 i0e $ .36
Mascas il iU S el s Galleg 649.84 .61
Brofeotion i sed it oy 276.57 .26
CCatbmipa b v R R 2,175.36 2.03
Plantitye i s i L o 1,352.95 1.26
Supervision and miscellaneous  1,508.60 1.41
(Gross expenses ad Ul Sl $6,348.25 $5.93
Teceiptaniiian opiegunnabaiii sl o 1,067.95 1.00
Nett expetises i byt $5,280.30 $4.93
Tlinehnsa e g G C0 Sk S 2,425.41 2.27
Totalinetieosti i Az ALy $7,705.71 $7.20

If every portion of the tract is considered to llaYe shared both
receipts and expenditures equally (as it would in a complete
rotation under management), the average expense per acre for
management was $5.93. Adding to this the average cost for
purchase gives $8.20 as the gross cost per acre. Cultural opera-
tions including cuttings and plantings have so far been confined
to a little more than half the area (618 acres), and the cost of
these operations has been $3,528.31. Receipts from sales of wood
from the same area have amounted to $1,067.95. The net cost
of the cultural operations is therefore $2,460.36. This averages
$3.98 per acre for the area directly benefited. If figured for the
entire forest, the net cost of cultural operations is reduced to
$2.30 per acre. Since the average returns from the entire area
amounted to $1.00 per acre, the net cost of management was
$4.93 per acre, making the total net cost including purchase $7.20
per acre for the 1,070 acres.

The work of the first decade has been largely experimental .and
without a definite or comprehensive plan. Improvement cuttings
in the form of thinnings have been made in various parts of tl'le
tract. Timber damaged by fire or disease has been removed in
some sections, and several areas have been cut clear on account
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of such damage, or because the species was slow-growing and
undesirable. On these areas conifers were planted, mostly white
pine, since this species promises the most profitable yield in the
shortest growing period.

SOCIAL AND INDUSTRIAL CONDITIONS.

The present agricultural population of the region is mostly
located along the edge of the valley to the west. Tobacco is the
main crop on the valley lands, but back in the hills the crops are
more diversified. Numerous feldspar quarries furnish employ-
ment for a portion of the population, and make it difficult to
secure local labor for woods work. During the winter season it
is possible to secure choppers from the Italian colony in Glas-
tonbury, where the fruit industry furnishes them employment
the balance of the year. To attract labor from other regions
would be out of the question unless permanent employment could
be assured. ’

In the near-by city of Middletown with its suburb of Portland,
there is a considerable demand for lumber and wood for use in
manufacturing and the building trades. Being situated on the
river, however, the local demand for lumber is largely supplied
from outside by means of water transportation. Fuel in the
form of coal is supplied in the same manner. This makes the
demand for cordwood for fuel purposes very small. The larger
part of the wood cut in the region is turned into charcoal. A
number of brick yards within ten miles use a large quantity of
cordwood, but the distance is too great to allow wood on the
state land to be profitably disposed of in this way.

PRESENT STAND.
Type Classification.

For the purpose of this plan the following six forest types
have been distinguished :

ChestnatiiBaro sy b 28.4 acres
i LRl L 23L Tl
Chestnut and oak ......... 1 Rl G
Mixed hardwoods ......... T72.80 i
WWhiteepind i O W L 46,01 (5
Eldafielauiit ot 3l 1406y
TOYOE 5
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The composition of the present stand has been used as the
basis for type classification. In most cases, these types are evi-
dently transitional rather than permanent. Probably the only
natural or climax type on the forest is the stand of mixed hard-
woods found along one of the mountain streams.

Type Descriptions.

The chestnut type comprises stands in which more than seventy-
five per cent. of the trees are chestnut. The determination of this
type is complicated by infections of chestnut blight (Endothia
gyrosa var. parasitica) which have killed many chestnut trees and
thus considerably reduced the percentage of this species in many
stands. For this reason, many of those where chestnut formerly
predominated must now be classed as of another type. Because
of the continued spread of the disease, only stands having a
sufficient proportion of the species to make its continued pre-
dominance probable are classed as of the chestnut type. Con-
sequently this type is only found on first quality sites where the
percentage of other species is small and the disease has not caused
great damage as yet.

The oak type is characteristic of the poorer sites, especially the
rocky ridges. It includes stands in which sixty per cent. or
more of the trees are some species of oak.

The chestnut and oak type is the most extensive in the forest
at present, and includes all stands in which the principal species
are chestnut and oak in nearly equal proportions. Many of
these stands were second and third quality chestnut before the
percentage of this species was reduced by disease.

The mixed hardwood type appears mostly along the brooks

" and bottom-lands where there is considerable moisture. It is
made up of oak, chestnut, tulip, ash, birch and other hardwoods
with no one species predominating. The composition varies con-
siderably, the species found in the swampy areas of the bottom-
lands being different from those found on better drained sites.
Along one of the mountain streams it might almost be classed as a
northern hardwood type since it contains species typical of
northern regions, such as beech, birch, and hard maple. The
area is not great enough, however, to warrant classing it as a
separate type.

The white pine type, consisting almost entirely of white pine,
is found in one volunteer stand only in the forest. The balance
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of the type consists of plantations made since the tract was
acquired by the State. These plantations include other species
of conifers besides white pine, but not in sufficient quantity to
warrant distinguishing another type.

The old field type comprises areas formerly pastured or culti-
vated which are naturally reverting to forest, but upon which
true forest conditions are not completely established.

Age Classes.

As clear cutting has usually been the practise in the past, most
of the present stands are even-aged. The range in age is prob-
ably from one to seventy-five years although there are doubtless
single trees of greater age. Table I, which shows the area and
volume of each compartment by ten year age classes, indicates
that the greater part of the forest is less than forty years old.
In fact, nearly one half the growth is of less than thirty years.
This includes about fifteen acres of old field which is not even-
aged, but has been abandoned less than thirty years. Nearly one-
fourth the area has not been cut clear of recent years and is
therefore many-aged, with the entire range of age classes repre-
sented in most cases.

Volume.

It was not practicable or desirable to make an accurate estimate
of present yield, and the figures given in Table I are only approxi-
mate. They are stated in cords, since most of the stand would
be sold as cordwood if cut at the present time. The estimates
are undoubtedly conservative, for they are based on a strip survey
of less than ten per cent. of the area estimated. It is probable
that the estimate would underrun the actual cut by as much as
twenty-five per cent.

The estimated total yield is 10,462 cords, which is only 0.8
cords per acre. The average yield for all stands more than
twenty years old is 17 cords per acre and for the stands over
forty (including the many-aged stands) the average yield is
19.8 cords.

Growth.

Chestnut has formed so large a part of the total stand in the
past, and its future is now so uncertain on account of the blight,
that detailed growth studies were considered impracticable. Such
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TaBLE I.—AREA AND VOLUME BY

1-10 Years. 11-20 Years. 21-30 Years. 31-40 Years. Ve
i s oo S Sl vl R Sl U D L
I 37.4 48.1 19.7 227 25.9 259
II 86. DO RS S +36.7 247 9G.0 1332
111 12.4 33.8 43 69.0 1097 43.1 672
v 1.6 10.9 fIpT 18.0 249
W 45. 62.0 23.0 411
182.4 | 234.8 43 148.4 1982 186.0 2512

studies will be made in the future for stands in which it is antici-
pated that the present type will be maintained, or to prove the
undesirability of maintaining the present type on account of its
slow growth.

Chestnut Blight.

The presence of the chestnut bark disease, or chestnut blight, on
the State Forest was first discovered in the spring of 1910. Older
infections were afterward found on adjoining property, and it
seems probable that the disease was at work in the region as early
as 1906. A survey made in 1911 indicated that it was present
in most of the chestnut stands throughout the State land, and
experiments in control were begun in the fall of that year. Sub-
Compartments A, B, C, D, E and H of Compartment 1 were
thoroughly inspected and all infected trees marked for cutting.
During the following winter all such marked trees were removed,
the brush and bark being destroyed by burning. All wood which
could not be disposed of in the form of peeled ties, posts, etc.,
was burned for charcoal. An adjacent tract was also inspected,
and all infected trees counted but not removed, thus serving as a
check on the experiment in controlling the spread of the disease
by cutting. :

This work has been repeated during the two succeeding winters,
but the results of the three seasons’ work are not very encourag-
ing. In fact, the last inspection after two years’ work showed
more increase in the number of infected trees on the area from
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COMPARTMENTS AND AGE CLASSES.

41-30 Years. 504 Years. Many-Aged. Old Field. : Total.

& Area Vol
et st ot B oo (E o 8 O ol (ol B il ey
16.9 351 6.8 108 4.4 15 159.2 996
12.9 285 102.9 1850 417.5! 3714
13.5 323 D28 99.2 1989 14.6 285.6! 4124
2I1.5% 435 12.4 296 64.4 980
10.3 135 3.4 102 143.7 648

s 10.3
AN A |
51.9 | 1109 30.0 528 222.3 4288 14.6 Io7o.4i 10462

which they had been removed, than on the check area where the
infected trees were left. There seems to be no evidence that the
careful removal of all trees which show evidence of infection on
a definite area will check the spread of the disease on that area.
If the work could be carried out over a larger area, better results
might be secured, but the irregular spreading throughout a region
which seems characteristic of the fungus, indicates the impracti-
cability of such work. It is too expensive for private owners, or
even for the State unless complete elimination of the disease could
be assured.

The experimental work along this line will probably be con-
tinued, as the presence of the blight-killed timber is undesirable
and its removal by damage cuttings will benefit the remaining
stand. The disease causes the greatest damage in young stands
of small merchantable value. In such cases, a damage cutting
would not be warranted and clear cutting followed by planting
will be a more profitable operation. The possibility of sprout
regeneration from the stumps of diseased trees is rather doubtful,
for although the stumps sprout well in many cases, most of the
young sprouts are usually infected and killed within three years.
Further information regarding the chestnut blight may be
obtained from Bulletin 178 or the Annual Report of the Con-
necticut Agricultural Experiment Station for 1912.
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PART II—MANAGEMENT.

OBJECT. -

To improve the condition of thg present stand when possible -
to remove the present stand when necessary, replacing it wit), ;
better one; and in the shortest possible time, to establish a satis-
factory rotation which will assure a maximum annual yield in the
future.

The State Forest at Portland was established with two aims in
view. One was to furnish a demonstration of the best forestry
practise for the benefit of other forest land owners. The other
was to develop a future supply of timber of size and quality best
suited to the needs of the:community, and eventually to assure
the State a satisfactory revenue from its investment. Since the
future aim can only be attained in such measure as the present
aim is fulfilled, the latter might be considered as of most immedi-
ate importance. Present practise, however, must be largely gov-
erned by present conditions, such as the existing stand, market
prices, damage by fungus, insects and fire, but no matter what
operations the exigencies of the present day demand, the effect
on future conditions must be considered, and all operations must
be, so far as possible, in accordance with future aims. Hence,
the present object of management must be sufficiently compre-
hensive to include the needs of the future as well as those of the
present. It must also be sufficiently flexible to permit changes in
methods of management on account of unforeseen conditions,
both physical and economic.

The production of saw timber is more desirable for many
reasons than the production of cordwood. It requires a longer
investment, but the ultimate returns are greater. The present
stand, however, being composed mostly of slow-growing hard-
woods is not suitable for this purpose, and will be converted
as soon as possible into a more rapid growing coniferous type:
Pine will be planted on all shallow soils, as well as on all ridges
and steep slopes where practicable. Hardwoods will be retained
only on deep bottom-lands and on swamp areas. In such loca-
tions, the policy will be to improve the composition of the stands
by means of improvement cuttings which will favor tulip, ash an
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red oak over other species. If sufficient reproduction is not
secured naturally it will be supplemented by planting.

SILVICULTURAL TREATMENT.

Cutting.

For the scope of the present plan, the only cuttings necessary
_in the pine type will be improvement cuttings or cleanings to
. remove undesirable trees of other species which may be overtop-
'~ ping and injuring the pine. The one mature stand will probably
need little attention for a number of years. Eventually, natural
' reproduction may be secured in it by making a reproduction cut-
g, removing enough trees to make openings in which seed from
he remaining trees will germinate.

In the hardwood types, the cuttings made during the next five
, S'g;(ears will be of two kinds: (1) Clear cuttings where the present
rowth is undesirable, and another type is to be established by
- planting; (2) damage cuttings where the removal of trees
nfected with chestnut blight will leave a sufficient stand to justify
a partial cutting instead of a clear cutting. Such cuttings will
be practically reproduction cuttings in some cases.

%Rotaticm.

To obtain the best results with the present hardwood stands, a
tation of seventy to one hundred years seems necessary. The
nger time would be required in the oak type while the shorter
rotation would probably be sufficient for mixed hardwood stands
. on the better sites. If chestnut coppice could be depended upon
~ for the future, the chestnut type might be handled on a rotation
. of less than seventy years. Under existing conditions, at least
seventy years will probably prove necessary for all hardwood
ypes. Available yield tables indicate a fifty-year rotation as
- most profitable for white pine. Although a longer period may
ater prove desirable, for the present, fifty years will be considered
. the rotation to be established for the pine type. Until complete

. growth studies have been made no regulation of the yield can be

. attempted. The cutting policy for the next five years will largely

0%

~ be determined by the necessity for damage and removal cuttings
* as a result of the chestnut blight devastation. This work will be
- done under direction of the warden except where cordwood can

i
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be sold to advantage on the stump. Where ties, posts or poles
can be cut, they can usually be sold more profitably after cutting,
Brush and tops will be disposed of by burning when necessary to
lower the cost of planting, or to reduce the fire danger.

The limited market for small materials prevents cutting when
most desirable in many cases, and will probably retard the trans-
formation in' type to a certain extent. On the other hand, the
spread of the chestnut blight will hasten the cutting of many
immature stands and their regeneration by planting with conifers.

Planting.

The plantations thus far established have been very successful
but rather expensive on account of the brush being piled and
burned. The removal of brush makes planting easier and reduces
the fire danger, but is not a necessary operation, and the results
seldom justify the expense. Future plantings, like most of those
in the past, will be of conifers. With the present available funds,
not more than thirty acres a year can be planted. This is enough
to cover the area now owned inside the rotation, but if it proves
possible to increase the area to more than 1500 acres it will be
necessary to increase the amount of planting done each year.

Most of the planting will be for the purpose of replacing with
better species, undesirable stands which have been clear cut. As
further purchases of cut-over lands are made, the policy will be
to assure a satisfactory stand by planting, rather than to trust to
natural regeneration. The small area of old field type must be
planted in the near future, as well as any land of similar type
which may later be acquired. There will also be occasion for
under planting, as well as group planting in openings, where con-
ditions make desirable a gradual conversion of type, or the supple-
menting of natural reproduction. The species so far used have
been white and red pine and Norway spruce. These will be used
in the future, together with Scotch pine and European larch.
White pine will probably continue to be the principal tree. in
plantations but the other species will be mixed with it according
to the site; spruce and larch on the better soils, with red pine or
Scotch pine on the poorer. On sites suited for hardwoods, ash,
red oak and other desirable species may be planted to supplement
natural reproduction, and in case the chestnut blight disappears,
the planting of chestnut may again be practicable.
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In planting conifers, transplant stock will be used in most cases,
the three-year stock once transplanted being the most satisfactory
for the purpose. Larger stock is not only too expensive, but
harder to handle. It may be used to advantage, however, for
illing failures in the plantations. Two-year Scotch pine seedlings
can be used successfully in most cases, and are less expensive to
handle than older stock of this species. Where hardwoods are
planted, one-year seedling stock will be used. On cut-over land,
or wherever existing tree growth will permit, coniferous stock is
planted with a spacing of six by six feet. This requires twelve
hundred trees to the acre on open land, but the number is con-
siderably reduced where natural growth can be taken advantage
of. The object of close planting is to cause the crowns of the
trees to meet and form a complete forest cover in a very few
years, thus preventing the development of underbrush and other
vegetation which is intolerant of shade. As a result of the lack
of light in a crowded stand, intolerant trees lose their lower limbs
at an early age, and the trees grow up toward the light with
straight clean boles free from large side branches which would
form bad knots in the mature trees. Where there are many
failures in a plantation, it is therefore desirable to fill the blanks
within a year or two in order that there may be no large gaps in
the crown cover. In time, a crowded stand will need a thinning
in which those trees promising the best future development may
be favored.

ADMINISTRATION.

Since its establishment, this forest has been under the super-
vision of a local warden or ranger who receives an annual retainer
for keeping a general oversight of the tract at all times. He has
charge of all cutting and planting operations, being paid by the
day when so employed. No more extensive organization is
practicable at the present time. With the enlargement of the
area and the development of a more valuable type of forest, it
may become possible and desirable to employ one man throughout
the year as a ranger under the direction of the warden. His
primary duty would be to protect the forest from fire and trespass,
but when not directly employed in this way he could be kept busy
chopping, improving roads, making fire lines, etc. It would be
desirable to have such a man reside at a point where he could
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overlook most of the forest, but as there are few houses sp locat.ed,
the building of a lookout tower, or even a shack on a high point,
might be necessary.

FIRE PROTECTION.

The fire hazard is not great on account of the loc:?.tion of th.e
forest, and a comparatively small amount of protection wor1(<j is
necess’ary The few fires occurring in the past {‘Tlve bien du.e

; i forest or outside. e railroad is

to carelessness, either on the G i
i d as a source of fire danger, a

too far away to be considere : ' Eo o
there is very little travel ov

account of the steep grades, ' ' i

i i t. This reduces the chance
hichways which cross the tract. ' .
ﬁr%s du}; to carelessness on the part of the tr.avehng. public. f’l;ﬁ:
State land is posted against fishing and huntlng,h as is mozt i(; e

joini danger of fires from this sourc
adjoining land, so that : i

ini lessness and lawlessness
reduced to a minimum. Care . : i
i during certain seasons o y
reckoned with, however, and g
i trol the forest as a measu
it will probably be necessary to pa : S
i by the ranger as already sug
rotection. Such work can be dor}e ‘ _ '
zested The posting of fire-warning notices along the .h}llghwzzcsl
?Nill al.so help to educate the public to the need of care with reg
o fire. A R ; !
: The greatest danger from fires orlgmatmlg out51dc.el.t1;e v‘f;l;gss
direction of the prevailin :
would naturally be from the . i

i ion directly west of the fo

which are westerly. The region : gl
i ith very little wooded area, an :

farming land, however, wit : ; i
i f fires on that side except along

practically no danger o G iyl

th and to the south of the ther
way. Both to the nor outh of P
i d there is liability of fire

are extensive forest areas, an R

i irecti highways break these fore }

either direction. Fortunately | T

i the country is to the west, a

and since the general slope of 1n i o
1d be visible before the fire cot

to the north or south wou .

gain much headway. The practically unbroken forest stretchlrcl)g;

to the eastward for several miles might prove a grea‘f sdource i

fire danger, except for the fact that the prevailing winds are

the opposite direction. -

Asps protective measure the numerous logging roads ftlre:;(lil};
existing throughout the tract should be improved by cutzngthem
the brush and removing the rocks where necessary to make 5
passable. They can then be kept in usable condition at sma
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expense, and will not only serve as fire lines, but make all parts
of the forest easily accessible for logging as well as fire fighting
purposes. At first this work will be done only where it seems
most necessary for protection from fire, but eventually a complete
system of roads and trails will be established. Springs, and holes
in brooks near the roads will be deepened to provide available
water sources in case of fire. Where these are not located on the
roads, trails will be made to them, and guide signs put up for the
benefit of fire fighters. Fire fighting equipment will be provided
at the most practicable point, probably at the house of the warden
or ranger. This equipment will consist of bucket pumps, canvas
water bags, galvanized iron buckets, axes, rakes, shovels, etc.
In case of a fire the ranger will call on the local fire warden for
assistance. It will be desirable to have the ranger or the forest
warden appointed a district fire warden for the town, so that he
may have power to summon assistance and assume charge of the
fire fighting, both on the State land and in the surrounding region.

DIVISION OF AREA.

For management purposes the forest has been divided into com-
partments and sub-compartments. This division is somewhat
arbitrary on account of interior holdings which do not belong to
the State. While it is not necessarily permanent, and will be sub-
ject to change with new acquisitions of land, it is in accordance
with a definite system which can be followed in future revisions
of the working plan.

The compartments are based primarily on topography and are
usually separated by ridges, streams or public roads which form
easily recognized boundaries. So far as possible, they form
working units the entire area of which can be logged in one direc-
tion. Five compartments have been made of the present area.
Future acquisitions will probably be added to these, although the
formation of new compartments may prove necessary. Those
now established, however, will probably be maintained.

Sub-compartments are subdivisions of the compartments, based
on forest types and age classes. Sub-compartments consist of
individual stands which differ from adjoining stands in type or
age class, and a single sub-compartment usually contains only one
type and only one age class. In this plan it was thought best to

class as a single sub-compartment some stands differing in age
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but which would eventually be thrown together by removing the
present growth. Some of the present sub-compartments, there-
fore, will be found to contain several age classes. The sub-
compartment boundaries are indicated only by the lines of differ-
ence between types and age classes in most cases. These bound-
aries are not permanent, but will be subject to revision from time
to time. 4

A detailed description of the five compartments will be found
in Part 3, following, and a brief description of each sub-compart-
ment with sueh recommendations for future management as pres-
ent conditions suggest. The operations recommended for the
next six years are given in the following table:

TasLE II.—TREATMENT RECOMMENDED.

Year. | Sub-Compartment. Area. Condition 1914. Recommendation.

1914 3 G (part) 8.7 Acres Cleared Plant pine

1914 1 G (part) 5. i i i N

1915 2 B 20. [ 6 b ‘6 6

1915 2 C 20. ¢« | Partly cleared |Finish clearing

1916 2C 20. 5 ik o Plant pine

1916 3A 53. ¢ IChestnutblight/ Damage cuttings with group
planting of pine

1916 2 H o B o1 «¢ |Clear cut

1917 21 H O o ‘“ |Plant pine

1917 2 G 29.5 “ |Inferiorspecies/Clear cut

1918 215 204501 iy ¢ |Plant hardwoods and pine

1918 2L 34. <« Chestnutblight/Cut, leaving ash and tulip
for natural reproduction

1919 2 L 34. 2 5 ¢ |Plant pine and hardwoods

1919 1 E gl i ¢ |Clear cut, leaving oak
standards

1920 1K TGl Liih Vi ‘¢ |Plant pine

1920 2 M A i ¢« |Damage cutting and group
planting of pine

REVISION OF WORKING PLAN.

This plan being intended to cover a period of six years only, it
should be revised at the end of that time.
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PART III—COMPARTMENTS AND SUB-
COMPARTMENTS.

COMPARTMENT 1I.

This compartment consists of three separate areas lying north
of the reservoir and west of a road which turns north near its
_ head. These areas are practically continuous, being separated
only by small private holdings. A ridge crosses the compartment
from southwest to northeast, reaching a height of 140 feet above
the level of the pond. A small semi-permanent brook flows
parallel with but north of this ridge and empties into the main
brook three-quarters of a mile below the pond. Northwest of this
brook an elevation of 180 feet above the pond is reached.
There are a number of low rocky outcrops which cross the
rainage, making swamp areas which are flooded at certain
easons. The ridges have medium to gentle slopes with few

The greatest fire danger is to the north, since
on this side there is an unbroken timber area for at least one mile,
while the roads form fire lines to the east, south and west.

The compartment is made up of twelve separate lots which
ad been cut over from time to time by former owners. The
resulting stand is entirely coppice, and while the age varies greatly,

he composition denotes the soil and moisture conditions fairly
‘accurately. Of recent years, inferior species in the mixture have

nereased as a result of the poor cordwood market which has
ecessitated the use of a selection system in cutting, only the
etter trees being cut for special purposes. At the present time,
here are limited areas of very good chestnut and oak stands, but

¢ area as a whole will require clear cutting and a substitution
more valuable species, such as pine, by planting. At the time
f this change, a number of lots may be wholly or partially com-
ined to make a new sub-compartment based on soil and topo-
' 8raphic conditions, instead of on present age class and lot lines.
' Adjoining land will be purchased as it is placed on the market,

order to secure a solid holding, but not to extend present
oundaries to the north or west.
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This compartment is well situated as to market, being easily
accessible to the railroad and having a limited local demand fc.)r
cordwood. The system of log roads is well developed and in
good condition. With the exception of Sl.lb-Co-mpartment 1 G
and the southern portion of 1 F, all material will pass out over
one main road which follows the’ drainage to the west anfl off§rs
a down grade almost the entire distance to mat.rket. : The 1nd1v1€1—
nal lots are rarely so rocky as to make logglng dlﬂ:lCFllt, and in
no case is there an inaccessible area. The time of cutting for the
sub-compartments will depend upon when the youngest age class
becomes merchantable and the oldest age class begins to
deteriorate.

COMPARTMENT 2.

This compartment extends north of the Portland-Marlborou_g}f
road with the eastern boundary along the top of Meshomasick
Mountain and the western boundary nearly due north from jnhe
Anderson farm. The boundaries are irregular, due to following
01(%1‘11'(1)(: gzzz;al slope is to the west with a permanent stream alorlllg
the western edge and a branch of the same closel)f followmgvt e
northern edge. The slopes are gentle to steep with a few .\ ery
rocky areas, both outcrops and loose boulders. .The latter 1arz
especially numerous near the top of the mountain. The soi .
shallow on the ledges but very deep and fine on the b‘en.ches an
in the valleys. The humus is deep except over a limited .arefl
where a surface fire in 1908 destroyed the old accumulatl(;{na;
The greatest fire danger is to the north and east where unbroket

extend for some distance. .
fo?lsxgsa;:zfl was bought in the form of small lo‘fs from tlfneht?
time, and comprises some eighteen separate holdings. This ai
resulted in a large number of age classes, as every lot has beelf
handled without regard to the adjoining lanq. The effect 0d
market conditions is also apparent in clear cu?tmgs for coal and
cordwood near the market, and selection cuttings ff)r pole.s 'an
ties on the more remote areas. The compartment will be ‘dw1 e'11
into sub-compartments of about thirty acres',.each of which v;ville
.comprise similar topographic and soil cond}tlons. .These.. W ?Ze
more or less arbitrary in shape, will be fal.rly uniform in st 1(i
because in changing the species, planting will be necessary, af
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thirty acres a year is as much as the present biennial appropria-
tion will permit.

The tracts requiring immediate attention are those situated on
the lower levels near the brook. At present these contain a large
percentage of chestnut which is diseased to a considerable extent,
and will have to be cut within the next five years in order to save
the growth already on the ground. As the slope increases and
the soil becomes more shallow, oak crowds out the chestnut and
forms an almost pure stand. The soil on the comparatively gentle
slope near the top of the ridge is shallow, with large areas of rock
outcrop which makes a site very unfavorable for many native
species, and has resulted in a stand of scarlet oak and pitch pine.
There is a good stand of chestnut at the bottom of a small drain
where the soil is a little deeper. :

This area forms a logging unit from which all material will
pass out over the Marlborough road, or that which crosses the
pine plantations. There is a well-defined system of logging roads
which will require a certain amount of repair work, but on the

whole are in good condition, and this renders the entire tract
readily accessible.

COMPARTMENT 3.

The east and west boundaries of Compartment 3 are practically
southerly extensions of the east and west boundaries of Com-
partment 2. It lies south of the highway to Marlborough and
includes the greater part of the drainage area of the south brook
which empties into the reservoir. This brook forks, making three
distinct drainage systems within the area. The valleys, swhile
shallow as a whole, are very rocky, being filled with fields of
loose rocks. The slopes are generally moderate with only a few
portions that are steep. The soil is medium to deep, except near
the stream beds and the tops of the higher ridges where the
rock approaches the surface. The humus is medium over the
entire area with the exception of an area near the southern border

- which was burned in 1913. This fire approached from the south,

crossing Compartment 4, and was checked by the town wardens
along a road within Compartment 3- Much of the standing
timber on the area burned over was either injured or killed and
the forest floor was destroyed. The greatest fire danger is to the
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south and east as the highways to the southwest and north form
a slight fire protection.

This compartment is of especial interest because of a well
defined “Northern Hardwoods” area along the stream and in a
site so rocky as to make it almost inaccessible. The remainder of
the stand shows chestnut and oak on the better sites, with mixed
hardwoods in the damp situations and scarlet oak on the ridges,
A portion of the area is pasture reverting to woodlot in which
pine and chestnut have seeded to a large extent. .In most por-
tions, a series of thinnings and damage cuttings will be §arr1ed
out, followed by planting of conifers. Group planting w1t}.1 the
object of establishing seed trees of more valuable species lell be
attempted on areas too rocky to be fully restocked by planting.

Selection cuttings will be made in the oak stands, for the
present, with tie stock as the principal product. Diseased chest-
nut will be removed on the stands which are of merchan‘.cable
size and the areas under-planted with pine to fill the openings.
In these selection cuttings, the brush will be lopped and left on the
ground. A portion of the area in which the fire damage was
the greatest will be cut clear and planted. Perrrfanent. sample
plots have been established on this compartment, whlc.h will neces-
sitate the handling of these tracts for a time as maintenance of

the experiments requires.

COMPARTMENT 4.

Compartment 4 extends south from Compartment 3 in a narrow
tract and is only separated from the latter compartment because
it forms a separate logging unit. It lies along both sides of a
small stream which drains to the south and west. The northern
portion of 4 occupies the divide between this stream and that
which crosses 3 from the south. This div‘ide has a number. of
ledge outcrops with a relatively shallow soil. The intermediate
benches have medium to deep soil but the stream beds have
numerous boulders and less depth of soil. The slopes on the
north side are gradual but those on the south tend to be steep.

An abandoned highway crosses from southwest to northe'ast
which at present is used entirely as a wood road. The fire ‘Wthh
burned a number of hundred acres of woodland in the spring of
1913 crossed this compartment but only burned th.e area nor'tlll of
this road. On the burned area the humus and litter conditions
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are poor. South of the road the humus is medium to deep with
good forest litter. The greatest fire danger is to that portion
of the compartment which is south of the highway, as in this
direction there is a long, unbroken stretch of woodland.

The ridges are forested with scarlet oak and inferior quality
chestnut, with chestnut and red oak on the benches. The bottom-
land has tulip, maple, oak, hickory and chestnut. A few scatter-
ing pine seed trees occur on this area with very good pine
reproduction under the hardwoods as a result. This compart-
ment has a direct road to the river and material taken out will be
hauled over it. For the present the area will be left as it is, but
in the 5-10 year period thinnings will possibly be made to secure
natural reproduction of pine, tulip, ash and oak. Under-planting
will be required in some situations.

COMPARTMENT 5.

This compartment extends west from Compartment 3 and lies
along a low ridge south of the reservoir. It drains both into
the reservoir and into the brook below the dam. The slopes are
gentle, with deep, fine soil over a large part. Boulders and rock
outcrops only appear along the south side in a limited area. As
there have been no recent fires in this compartment, good humus
is found over the greater part of it. There is a series of very
good springs along the foot of the slope near the east edge. At
least one of these springs will be cleaned out and developed as a
water supply for fire protection. The area is protected on the
north by the reservoir and on the west by open land, but toward
the south and east there is more or less fire risk.

Logging on this area will be to the highway near the reservoir,
or to a cross road west of it. Much of the land has been cut
over within the last few years and will be left to grow naturally
for the present. Thinnings with under-plantings may be made
on the eastern sub-compartments later. Portions of the chestnut
stands were thinned a number of years ago. Dense brush occurs
in the openings and in swamp areas, but this will be shaded out
by future tree growth. Chestnut and oak form the largest por-
tion of the stand, but maple, tulip, ash and hickory occur on
suitable sites. Natural reproduction of the more valuable species
will be secured where possible.
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DESCRIPTION OF SUB-COMPARTMENTS.

Sub-Compartment 14 comprises 19.I acres chestnut and oak
type. Soil medium depth and fine. Three age classes repre-
sented. 31-40 year class is in good growing condition, and is a
typical mixture of chestnut and oak on the flats, with the per-
centage of oak increasing on the ridges. 11-20 and 1-10 year
classes are chestnut and oak sprouts, much diseased. A portion
of the stand has been thinned for sample plots. Damage cuttings
have removed the diseased chestnut. To be clear-cut and planted
when 11-20 year class reaches merchantable size.

Sub-Compartment 1B comprises 27.8 acres mixed hardwoods.
Soil moist and rocky. Four age classes represented but with
same general form. Mixture is maple, birch, oak, tulip, ash and
elm. The stand is in'good growing condition but the older age
classes have been slightly culled. Originally clear-cut and later
culled, very little chestnut being left. To be clear-cut and planted
in the 5-10 year period, leaving tulip reproduction and seed trees.

Sub-Compartment 1C comprises 28.4 acres chestnut type. Soil
deep and fine. Four age classes represented. The south portion
is even-aged tie and pole size chestnut, very little diseased. The
remainder has been culled, leaving a more or less uneven stand
containing much diseased chestnut. Stand has been culled and
damage cuttings have removed a large part of the chestnut except
the older age class. To be clear-cut and planted when the market
conditions warrant cutting of chestnut.

Sub-Compartment 1D comprises 13.2 acres of chestnut and oak
type. Soil is fair to medium in depth. Two age classes are
represented. Dense chestnut and oak coppice with oak of fzixl‘
growth and chestnut much diseased. Stand was clear-cut. Will
be left for 10-15 years when present stand will be removed,
planting with pine.

Sub-Compartment 1E comprises 16.9 acres of chestnut and oak
type. Soil is shallow and rocky. Three age classes are repre-
sented. 11-20 year class is oak and chestnut, badly diseased and

of inferior quality. 21-30 year class culled, with stands Qf
inferior formed trees and poor species. 41-50 year class 18
coppice, slow-growing and defective. Stand was clear-cut and
portion culled. To be clear-cut and planted, leaving oak stand-
ards for increased growth.
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Sub-Compartment 1F comprises 14.6 acres chestnut and oak
type. Soil medium deep and swampy. Two age classes repre-
sented, 11-20 year chestnut and oak with tulip, birch and maple
in moister places. 31-40 year pole chestnut with good form.
Stand was culled. Will be left as it is for next 5-10 years.

Sub-Compartment 1G comprises 28.2 acres pine and spruce
type. Soil fine to deep sandy loam. This stand was planted in
spring seasons of 1913-14 with red pine, white pine and N orway
spruce. Field was originally cultivated, later reverted to forest,
then was clear-cut and planted.

Sub-Compartment 1H comprises 10.1 acres chestnut and oak
type. Soil is shallow and fine. Stand is 11-20 year oak coppice
with scattering clumps of badly diseased chestnut. Some natural
pine reproduction. Area was clear-cut. Will be left as it is for
10-15 years and planted at the same time as Sub-Compartment 1D.

Sub-Compartment 24 comprises 16 acres of chestnut and oak
type. Soil medium deep and rocky. Two age classes of coppice,
in fair condition. Area was clear-cut. To be left for T 5-20
years, then clear-cut and planted.

Sub-Compartment 2B comprises 20.1 acres chestnut and oak
type. Soil is medium deep and moist. Three age classes are
represented. This stand will be cut during the winter of 1913-14,
and planted with pine in 1915.

Sub-Compartment 2C comprises 20.1 acres chestnut and oak
type. Soil medium to deep. Three age classes are represented.
I-10 year class clear-cut with much slash remaining. The 11-20
year class is coppice with scattering over-story. Many-aged class
culled; a mixed stand, birch, hickory and oak. Area has been
logged, leaving the culled trees. To be clear-cut and planted.

Sub-Compartment 2D comprises 17.8 acres pine.  Soil deep and
moist. There are two plantations, one six and the other three
years old. The older plantation is white pine, the younger white
and red mixed. Area was cleared of timber before planting.

Sub-Compartment 2E comprises 30.6 acres chestnut and oak.
Soil shallow and dry. Two age classes represented. 11-20 year
ridge type of slow growth but in fair condition. 31-40 year class
is on lower slope and of slightly open growth. Some natural
pine reproduction. Stand to be cut when merchantable and area
replanted.
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Sub-Compartment 2F comprises 22.5 acres chestnut.and oak.
Soil is medium to deep. Present stand 1-10 year coppice, muc¥1
brush on ground. Clear-cut two years ago. To be left until
underbrush is smothered, then clear and plant. .

Sub-Compartment 2G comprises 29.5 dcres mixed hardwoods.
Soil is deep and moist. Four age classes are rep.reser?ted. I-10
and 11-20 year classes are small, dense coppice of inferior species.
21-30 year chestnut and oak with tulip and ash. 31-40 year
swamp hardwoods of value only as cordwood. Th.e t?etter species
have been clear-cut. To be cleared and planted within five years.

Sub-Compartment 2H comprises 30.4 acres chestnut and oak.
Soil medium to deep. Four age classes are represented. 1-10
and 11-20 year classes are of inferior species with much under-
brush. 21-30 year class and many-aged stands are chestnut and
oak in which the chestnut is badly diseased. Formerly clear-cut

. To be cleared and planted.
Or;zljllyl—egompartment 2] comprises 31 acres chestnut and oak.
Soil medium to shallow. Three age classes represented. 11-20
year class in fair condition with large p:e%‘centage of oak. ‘21-3]0
and 31-40 year classes are in fair condition but of slow grovlvtd 1
with large percentage of oak. Area was.clear—cut and coaled.
To be cleared and planted in 10-15 year period. 3

Sub-Compartment 2J comprises 52.9 acres chestnut and oak.
Soil shallow and rocky. Three age cla§ses represented. I1I-20
year chestnut and oak coppice, fair condition, slow growth. 31-40
year chestnut and oak, dense but small size. Many-aged chestm(lit
and oak culled, leaving over-mature trees more or l?ss decay.e ;
Area was clear-cut in the even-aged stands, remainder being
culled for tie material. Selection system to be used at present,

replanted eventually. ‘ :
bu:cS‘ ;?)—l?omiartment 2K comprises 47.8 acres oak. Soﬂ me'dl‘um
to shallow. Four age classes representefi. In fair con(.htlor(;.
Scattering chestnut badly diseased. Portion has be'en thmn:;;
leaving almost pure oak. Area has be.en clear-cut, thmne.d an :
portion culled. To be cut clear during 5-10 year period an
ted.
pl?uZ-Compartment 2L comprises 34 acres chestnut and oak.
Soil fine, deep and moist. Two age classes represented.. 21—3;0
year class is mixed stand of hickory, chestnut, oak, tulip, asl(i
maple and birch. Very rapid growing. 31-40 year chestnut an
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oak. Disease has changed this stand from pure chestnut into

chestnut and oak type. Area was formerly clear-cut and culled.

To be cut, leaving tulip and ash, and planted to pine and hard-

woods during next five years. J

Sub-Compartment 2M comprises 12.9 acres chestnut and oak
type. Soil is medium to deep. One age class, 31-40 years.
Stand of chestnut, oak and tulip. Formerly clear-cut. To be
thinned if condition of chestnut warrants; otherwise clear-cut.

Sub-Compartment 2N comprises 51.8 acres oak type. Soil is
shallow with many ledges. Two age classes represented. 11-20
year class on the best soil is largely oak, making good growth.
Remainder of stand is over 70 years of age and is in poor condi-
tion. Has been culled for ties. To be handled by selection
system.

Sub-Compartment 34 comprises 3 acres chestnut and oak type.
Soil is deep. Three age classes represented. Present stand con-
sists of chestnut, oak, birch and pine. A portion of stand is tie
size, many trees being diseased. A few pine seed trees on this
area are rapidly restocking the northwest portion with natural
seedlings. Area formerly clear-cut and a portion cultivated.
Damage cutting to be made removing diseased chestnut, followed
by pine planting in openings.

Sub-Compartment 3B comprises 14.6 acres old field, originally
cleared and used as a pasture. Soil is deep. Scattering chestnut,
birch, maple and cedar have seeded in. To be planted with pine.

Sub-Compartment 3C comprises 26.5 acres mixed hardwoods.
Soil is medium to deep and moist. Three ages represented.
2I-30 year class has largest area; dense stand of good form.
I1-20 year and many-aged classes are also represented. A few
standards are scattered over the area. This area has been logged
and coaled. To be thinned and handled by selection system with
group planting.

Sub-Compartment 3D comprises 36.6 acres chestnut and oak
type. Soil is medium to shallow, rocky. Four age classes are
represented; all chestnut and oak coppice, good form, even-aged,
with a few scattering trees left over from previous rotation.
Formerly clear-cut. Will eventually be clear-cut and replanted.

Sub-Compartment 3E comprises 23.6 acres mixed hardwoods.
Soil is shallow, rocky and moist. Three age classes represented.
Many-aged class containing maple, birch and oak is of northern
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hardwood type. Formerly clear-cut. To be handled by selection
system with group planting and natural reproduction.

Sub-Compartment 3F comprises 95.I acres oak type. Soil
medium to shallow, rocky. Three age classes are represented.
" Present stand of oak, chestnut, tulip, beech, birch, maple, hickory
and ash is of slow growth with much inferior material. Has
been culled and logged, slower growing oaks being left. To be
handled by the selection system with group planting of conifers
in openings. ' '

Sub-Compartment 3G comprises 36.5 acres oak. Soil medium
to shallow. Two age classes represented. Chestnut and oak
coppice under 20 years of age. Fire damage in spring of 1913.
Has been clear-cut and culled. To be cleared and planted.

Sub-Compartment 4A comprises 41.6 acres. chestnut and oak
type. Soil shallow, rocky. Four age classes are represented.
Main part of stand is oak with scattering chestnut. Formerly
cut for cordwood and coal. Burned over in 1913 without killing
the trees. Some pine reproduction. To be cut so as to favor
pine where possible, during 10-15 year period.

Sub-Compartment 4B comprises 12.9 acres mixed hardwoods.
Soil moist, rocky. Three age classes from 31-40 years to many
aged represented. Stands consist of hickory, tulip, maple, ash,
oak and chestnut. Good form and mature. Area will be handled
to secure natural regeneration.

Sub-Compartment 4C comprises 10.6 acres chestnut and oak
type. Soil medium to shallow. Two age classes represented.
1-10 and 41-50 years; chestnut and oak of inferior growth. Has
been culled for ties and poles. To be left until merchantable.

Sub-Compartment -54 comprises 6.6 acres chestnut and oak.
Soil medium to deep. Two age classes represented. 11-20 year
chestnut and oak, medium growth, fair condition. 61-70 year
mature chestnut and oak. Formerly cut for wood. To be
planted when cleared after 11-20 year class becomes merchantable.

Sub-Compartment 5B comprises 10.1 acres mixed hardwoods.
Soil deep and moist. Two age classes represented. 11-20 year
dense, much brush, fairly rapid growth. 61-70 year over-mature
ash, maple, tulip, hickory, oak and chestnut. Formerly clear-cut.
To be held until 11-20 year class is merchantable and then plant.

Sub-Compartment 5C comprises 56.9 acres chestnut and oak.
Soil medium to deep. Four age classes represented. Chestnut
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and oak coppice of different ages but same form; fairly rapid
growth. Very little disease. Formerly clear-cut. A portion of
the 21-30 year class thinned very heavily for increased growth.
To be replanted at the end of the rotation. ;

Sub-Compartment 5D comprises 25.4 acres mixed hardwoods.
Soil moist and deep. Three age classes represented. Larger
portion is dense stand of inferior species 1-10 years old. 11-20
year class is similar but slightly older. 51-60 year class mature
birch, maple, tulip and ash. This area was logged and coaled.
To be clear-cut and planted when the 1-10 year class becomes
merchantable. 51-60 year class to be thinned for natural repro-
duction. i

Sub-Compartment 5E comprises 27.6 acres chestnut and oak.
Soil medium to deep.. Two age classes represented. 1-10 year
class.over-mature when cut with no coppice resulting. Inferior
species seeding in. 11-20 year class chestnut and oak coppice,
fair growth, very dense. Formerly logged and cordwood
removed. To be clear-cut and replanted when merchantable.

Sub-Compartment 5F comprises 16.9 acres mixed hardwoods.
Soil medium to deep. Two age classes represented. 11-20 and
21-30 years. The stands consist of oak, chestnut, maple, tulip
and hickory. Very rapid growing. Was cut for cordwood.
Reproduction cuttings favoring ash, tulip and oak will be made.
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