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Part Il (Diabetic Foods).

By E. M. BAILEy.

INTRODUCTION.

Present knowledge of diabetes does not permit of an entirely
satisfactory definition of the disease; it is generally defined in -
terms of its most conspicuous symptom, viz., the elimination
of glucose in the urine. Joslin’s* definition is so stated ; he regards
diabetes as an abnormal condition of metabolism in which the
faculty of properly utilizing carbohydrates is partly or wholly
lost, and in consequence of which glucose appears in excessive
amounts in the urine. The excretion of sugar (called a condition
of glycosuria) should not be regarded as synonymous with
diabetes; it is a symptom, not the disease itself.

Another definition of diabetes has been formulated by Allen®
based upon what he conceives to be the cause of the disease. He
believes that, normally, sugar is combined with some substance,
furnished by the pancreas, which makes it available to the body
tissues. When not so combined, as in case of a deficiency of this
pancreatic function, sugar is not utilized and glycosuria results.
Diabetes, according to this conception, is a deficiency of internal
secretion of the pancreas. This is the amboceptor hypothesis.

Tibbles® quotes Sir J. Rose Bradford who says “diabetes is
not an entity, but a clinical label attached to a number of different
conditions with varied origins, different morbid anatomy, and
liable to follow different courses.” This is known as the theory
of multiple causes and permits of considerable latitude of
application.

Rile of carbohydrates. Whatever, definition may be accepted,
it is the metabolism of carbohydratés which, in diabetes, is most
profoundly disturbed. With nonsdiabetic individuals the greater

*Joslin, E. P., The Treatment‘ of Diabetes Mellitus, New York, 1017.
* Allen, F. M., Glycosuria and Diabetes, Boston, 1913.
* Tibbles, Wm., Food in Health and Disease, New York, 1914.
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the intake of carbohydrates the greater the utilization'; but with
diabetics the reverse is true, i. e. the excretion of sugar increases
with increased ingestion of carbohydrate-bearing foods, and
therefore the limitation and control of this type of foods becomes
a part of every plan of diabetic treatment. It is no longer con-
sidered necessary or advisable to uniformly exclude carbohydrates
from the patient’s diet but rather to allow as much of such mate-
rial as he will tolerate. The claims often made that one kind
of carbohydrate is better tolerated than another are generally
without foundation, or based upon inadequate proof. There is
no convincing evidence, for example, that starch from one source
is better assimilated than that from another; and the advantages
of certain sugars over others from the standpoint of utilization
are often predicated upon apparent rather than real tolerance.
Réle of fat. In diabetes of the more severe types impaired
metabolism is not confined to carbohydrates but extends to fats
and proteins. Although it appears that fats are absorbed quite
as well by diabetics as by normal individuals they are not equally
well utilized in metabolism. Consequently the introduction of
increased amounts of fat into the diet to compensate for the
withdrawal of carbohydrate is attended with danger of acidosis,
i. e, incomplete oxidation of fatty acids with elimination of

intermediate products, viz., B-oxybutyric acid and aceto-acetic

acid. Acetone may also be eliminated.

Authorities differ as to whether sugar can arise from fatty :
foods. von Noorden? and others maintain that the liver possesses
the power to effect such a transformation but that it is a facul- =
tative function exercised only as necessity requires. According
to Ringer® glucose may be formed from certain fatty acids but =
there is no evidence that fat itself produces glucose in diabetes. }
The increased glucose elimination after fat feeding in diabetic =
treatment is probably due to the stimulating action of fat om =

protein metabolism.*

Réle of protein. In the process of digestion protein is broken
down into simpler substances called amino acids which are then =

1 Allen’s Paradoxical Law.

2 von Noorden, Carl, New Aspects of Diabetes. New York, 1912.
® Jour. Exp. Med,, 12, 1910.

*Janney, N. W., Archiv Intern. Med., 18, 1916.
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utilized for the various body requirements. The nitrogenous part
of these protein derivatives is ultimately eliminated chiefly as
urea; the non-nitrogenous portion is either burned as fuel or
converted into carbohydrate and, directly or indirectly, into fat.
¥n diabetes this protein-derived carbohydrate may be excreted
just as in case of carbohydrate ingested as such.

Although the formation of glucose from protein in metabolism
has been recognized it does not appear to have been adequately
appreciated in practical diabetic treatment. Its origin was for-
merly attributed to a supposed carbohydrate complex in the
protein molecule, but carbohydrate, as such, is no longer regarded
as a constituent of protein; the insignificant amount somet:mes
found is looked upon as an impurity.

The work of Lusk, Dakin, Janney* and others has shown that
the amino acids which arise from protein in digestion are. the
glucose-yielding materials and the amount of glucose formed is
in direct proportion to the amino acid content of the particular
protein ingested. There is no distinction between animal and
vegetable proteins as regards sugar-producing capacity. Glucose
arises not only from the protein as ordinarily ingested in food
but also from the feeding of pure isolated proteins and from the
breaking down of body protein as well. These facts are shown
by the experiments of Janney with completely diabetic (phlorizin-
ized) dogs, a condition which he considers, particularly as regards
glucose-formation from protein, essentially comparable with
severe human diabetes.

Protein-glucose factors. The glucose factors of a number of
pure proteins, both animal and vegetable, as derived by Janney
are given as follows:

TaBLE I.—Grucose YiELDS oF INGESTED PROTEINS (JANNEY).

|
|
{
|

i & ) A
£ Al G RO B a8
- o S
4 [ g2 g
g 2 g8 | £ | g £5: 855 S%
2 s 25 K 2 22’0 =98 | 8%
0 Blreg) el B eGR e | gE
o Gy S e M T B S o N®
[ g { >
Glucose yield in .
per cent. ........ 48 54 55 65 53 65 8o 53

* Janney, N. W., Archiv. Intern. Med., 18, 1916.
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Glucose yields of protein foods. The following data, taken
from the same source, show the glucose yields of a variety of
common protein foods.

TapLe II.—Grucose FormATION FROM PrOTEIN Foop; CoMPARATIVE TABLE,

(JANNEY).
AP R o
S AR S -y
CE) [ v & 2P o
P @ © S o2 o= B
g« | 8 28 83
SR T M
!

gm,
Beaf A IOuT s el S i 8 74.8 9.5 642 150
Beefidbupiled rc Rynr it 547 17.5 348 208
Beef, dried or smoked ..... 54.3 21 200 185
Beef, canned or corned .... 51.8 LA i 335 270
Beek? roasted o 50 LAl SHOT 48.2 19.5 313 241
Chicken meat, raw ......... 74.5 12 508 197
Chicken meat, roasted ..... 50.0 19.2 317 245
Rafbrtram ol o UK R 74.7 T 555 s
Rabbit, broiled ............ 61.47 16.8 363 S
Halibut steak, raw. ........ 75.4 12 508 124
Halibut steak, fried ........ 54.2T 22.3 255 173
FEORS, LA r s g ks B0 73.7 10.3 502 153
Boos: boiled. .. .. ol b o 73.2 10.51 580 166
A s R S S e R 70.41 11.6 526 160
Ovalbumin® 0ot inaeibily.: A 54 113 dIEE:
(Selating =i b EC sl A hy e 65 94 366
OABRANE S A I AL i 48 127 i

Corn protein, zein* ........ ekl 53 115

Wheat protein, gliadin* .... LRI 8o 76
Dgitel vt e e B AR SRR B ST 92.5
Breadits Jal SR B e uk o 34% 61 30 277

* Calculation based on water-free material.
+ Writers’ analysis. . i Aes
¥ Analyses from Conn. Agric. Exp. Station Report, Sec. 1, Diabetic Foods, 1913.

Whether the factors given above may or may not be accepted
as absolute by reason of the particular conditions under which
the experiments were conducted, nevertheless it is evident that
taking protein into account as a potential source of glucose places
a very different aspect upon certain types of foods as regards
their adaptability or usefulness in the diabetic dietary. For
example, it is common practice to evaluate diabetic foods on the
basis of a comparison between their carbohydrate content and
that of a typical and staple carbohydrate food, viz., wheat bread,
after the plan proposed by von Noorden. While, as gel.lerally
stated, such comparisons are technically correct they are mislead-
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ing in that they do not recognize the protein of the food as a
possible contributing source of carbohydrate.

Bread equivalents. As an illustration of the application of the
foregoing data in computing bread equivalents we make use of
the same products as cited by Janney. His table has been modi-
fied by stating the protein on the basis of the factor 5.70 for
wheat products which changes the carbohydrate content corre-
spondingly; by the addition of a bread equivalent column as
calculated after the plan of von Noorden which has been the
usage in this laboratory; and also by applying the glucose factor
48 in estimating the glucose yield of the casein preparations
Sanatogen and Plasmon which, by oversight, was not done in the
original tabulation. ,

The factor derived by Janney for computing the glucose yield
of the protein of wheat is .705. To obtain the bread equivalent
by his method add to the carbohydrate content of the food the
per cent. of glucose formed from the protein therein using the
appropriate factor, i. e., .705 for wheat and 48 for casein. The
standard of comparison is the glucose yield of bread in metabo-
lism calculated to be 61. von Noorden equivalents are based on
the average carbohydrate content of wheat bread, viz., 53 per cent.

TaBLE III.—GLUCOSE FORMATION FROM DIABETIC Foobs.

; - ks :
J J s ’ %_5 | Amount equivalent to
X § | sl “ m2 | 100 grams of bread.
‘ £ 1 L [ i e St ok e A
2 2 o 9
T ‘ pe‘ ‘ 8 ) gé ! Janney. |von Noorden.
4 % % " %
ghdme ........... 83.3 0.1 J 68 90 582
P;matogen ........ 8o.1 A2 AR 142 1,262
lasmonTiE SR 78.7 0.0 {18 160 s
Diabetic biscuit .... 23.1 612 )71 8
s b gy 79 7
40% Gluten biscuit 324 5724, 580 76 . 93
80% Gluten biscuit 75:1 LB, B o ‘J 04 453

A Ll

Recognizing, as the authof of these experiments does, that in
actual practice many factors obtain which are absent or cannot be

~simulated in experiment; such, for example, as rate and extent of

assimilation, influence of other food in the diet, texture of the
food and the proportion of indigestible matter, and variations in
carbohydrate tolerance, and that therefore protein-glucose factors

ey
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must be regarded as relative rather than absolute, yet the reduc-
tion of carbohydrate in any food or diet to a negligible minimum
appears to be unwarranted effort when accompanied by corre-
spondingly high protein. Thus we see from the above table that
Glidine with 9 per cent. of carbohydrate and 83 per cent. of
protein may in certain severe diabetic conditions yield but little
less glucose in metabolism than diabetic biscuit with over six
times as much carbohydrate and three-tenths as much protein.

If, then, carbohydrate foods aggravate the diabetic’s most con-
spicuous symptom, i. e., glycosuria; and if from one-half to two-
thirds of his protein intake may be converted into sugar in the
course of metabolism; and if, directly or indirectly, fats con-
tribute to his sugar elimination from the body, what may he eat?
Since Janney has formulated the same question, we quote his
answer :

“This question has indeed been logically answered by Allen,
whose well-known treatment has emphasized the good results
to be obtained from a complete fast. The rationale of the Allen
treatment becomes more evident when one is mindful of the fact
that not carbohydrates alone, but all the three great classes of
foodstuffs may give rise to increased glucose formation. Thus
it becomes apparent that only by total exclusion of all food, a
complete rest can be given to the sugar-utilizing function of the
organism.

“The diabetic, however, cannot refrain indefinitely from food.
How, then, feed him? In view of the series of experiments here
reported it is likely that a diet containing moderate amounts of
protein and fat and low amounts of carbohydrate is after all the
most judicious one to be employed. It seems that only by very
discriminately balancing the various advantages and disadvan-
tages of each kind of foodstuff can the proper quantity for a
given case be best determined.”

WHAT CONSTITUTES A “DIABETIC’ FOOD.

The question of what a diabetic food is, or should be, becomes
increasingly difficult to answer. There is no universal diabetic
food. It becomes more and more apparent that diabetic diets
must be arranged strictly according to individual tolerance. The
efforts of manufacturers of foods particularly adapted to the

B R et W - Ty T T A . G S | | e Do o
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treatment of diabetes appear in many cases to be centered upon
the production of an absolutely carbohydrate-free product. No
doubt they have been catering to a popular belief, and a helief
fostered in many instances by members of the medical and other
professions. Probably Allen suggests the reason for this when
he emphasizes the fact that the symptom, viz., glycosuria, and
the disease, viz., diabetes, have been frequently confused; and
again when he quotes Abderhalden, who says: “Up to the present
time the most prominent symptom, that of glycosuria, has domi-
nated the entire investigation of problems concerning diabetes,
and it is very probable that this is the reason why the disease,
as a whole, is so little understood.”

Federal definition. The Federal regulation regarding “diabetic
food” is as follows:

“Although most foods may be suitable under certain conditions for the
use of persons suffering from diabetes, the term ‘diabetic’ as applied to
food indicates a considerable lessening of the carbohydrates found in or-
dinary products of the same class, and this belief is fostered by many
manufacturers on their labels and in their advertising literature.

“A ‘Diabetic’ food contains not more than one-half as much glycogenic
carbohydrates as the normal food of the same class. Any statement on
the label which gives the impression that any single food in unlimited
quantity is suitable for the diabetic patient is false and misleading.”

The Federal definitions also describe the substance and quality
of gluten products as follows:

“Ground gluten is the clean, sound product made from wheat flour by
the almost complete removal of starch and contains not more than ten per
cent. (10%) of moisture, and, calculated on the water-free basis, not less
than fourteen and two-tenths per cent. (14.2%) of nitrogen, not more
than fifteen per cent. (15%) of nitrogen-free extract (using the factor
5.7), and not more than five and five-tenths per cent. (5.5%) of starch
(as determined by the diastase method).

“Gluten flour is the clean, sound product made from wheat flour by the
removal of a large part of the starch and contains not more than ten per
cent. (10%) of moisture, and, calculated on the water-free basis not less
than seven and one-tenth per cent. (7.1%) of nitrogen, not more than
fifty-six per cent. (56%) of nitrogen-free extract (using the protein
factor 5.7), and not more than forty-four per cent. (44%) of starch (as
determined by the diastase method).

“Gluten flour, self-raising, is a gluten flour containing not more than
ten per cent (10%) of moisture, and leavening agents with or without
salt.”

*U. S. Dept. Agr., Food Inspection Decision 160.
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Other desirable requirements. In addition to this, Street and
Mendel* have formulated requirements which may well apply.

1. “The label should bear a correct statement of the percentages of
protein, fat and carbohydrates present. -’

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

3. “The process of manufacture should be so standardized that uni-
formity of compositionk withinreasonable limits, will be maintained from
year to year.” e

These recommendations, particularly the first and third, are
important. It is quite general for manufacturers to emphasize
low carbohydrate or high protein, but it is essential for the physi-
cian to know both these constituents and the fat content as well.
The desirability of uniformity needs no argument.

INSPECTIONS OF COMMERCIAL DIABETIC PRODUCTS.

Previous inspections. Since 1906 this laboratory has been
interested in the subject of diabetic foods. At intervals since
that time we have examined products of this class for the purpose
of keeping in touch with progress and improvement in the manu-
facture of such foods. Our efforts have met with appreciative
response both from the medical profession and from manufac-
turers as well. Both realize the importance of reliable informa-
tion regarding the composition of various foods for the intelligent
preparation of a diabetic diet.

Purpose and scope of present inspection. The present revision
or resurvey of the field was made in response to frequent inquiries
as to the present composition of various brands of these special-
ized foods; also to examine such new preparations as might be
available.

The time chosen was perhaps unfortunate by reason of the fact
that, on account of war conditions, some manufacturers had cur-
tailed or suspended production, and that few imported brands
were available. However, we believe that the majority of foods
of this type used in this country to-day are represented in our new
analyses.

In addition to the analyses of strictly commercial foods. we
have examined other preparations which are of particular interest

' Conn. Agr. Exp. Sta. Report, Part 1, Sec. 1, 1013.
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in diabetic treatment. Such include washed bran, thrice-cooked
vegetables, diabetic broths and various substitutes for milk.
Besides our own new analyses, the valuable compilation con-

. tained in our Report for 1913 has been revised and enlarged to

include our latest results as well as results obtained in other
laboratories.

SOURCES OF MATERIALS EXAMINED,

Samples were obtained largely by our direct request addressed
to manufacturers. We are indebted to them for their codpera-

" tion. We are also indebted to Prof. Lafayette B. Mendel, Referee
- on Diabetic Foods for the American Medical Association, who
- enlisted the aid of that Association, and with whom it has been
. our privilege to consult; to Dr. E. P. Joslin of Boston, who

early volunteered to enlist the interest of his professional friends

- in our project, and who personally submitted samples; to Dr.
- N. W. Janney, Director of the Memorial Laboratory and Clinic,
| Santa Barbara, Calif., both for suggestions and for samples of
4 soy bean milk and almond milk with formulas for preparing the
. same; to Dr. F. M. Allen, U. S. A. General Hospital No. o,
1 Lakewood N. J., Dr. T. B. Osborne of this Station, and Mr. il
~ Street, formerly chief of this Laboratory, for suggestions and
. criticisms; and to Miss Geraghty, formerly Dietitian of the New
Haven Hospital, and to her assistant, Miss Hoffman for
. experimental work with recipes designed for diabetic dietaries.

METHODS OF ANALYSIS.

The methods used have been those authorized by the Associa-
tion of Official Agricultural Chemists. The determination of

~ fat has been modified in case of baked goods. It has been shown
' that the usual continuous extraction may not remove fat satis-

factorily from baked products, e. g., bread. We have therefore

. used the following method in such cases:

1/

Method for determination of fat in baked products‘:—Treat 5 gms. of
material in a loosely stoppered 200 cc. Erlenmeyer flask with a mixture
of 10 cc. alcohol (95%), 2 cc. concentrated ammonia and 3 cc. of water,
heating 2 minutes at the boiling point. Cool, add three successive portions
of 25 cc. of ethyl ether, mixing thoroughly, and tamping the material

* Conn. Agr. Exp. Sta., Bull. 200, p. 133, 1017.
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each time with a glass rod flattened at the end, pouring off the extracts
into a 200 cc. beaker. The combined ether extracts are evaporated to dry-
ness on the steam bath. The crude fat is extracted by washing out with
several portions of anhydrous ether, or preferably petroleum ether, the
extract collected in a tared flask, evaporated and dried for periods of
30 minutes at 100° C. until constant weight is obtained.

: INTERPRETATION OF ANALYSES.

Protein. The proper basis for comparison of the nitrogenous
material in diabetic or other foods is the nitrogen content. But
proximate analyses require a statement of protein content and
this is ordinarily obtained from the nitrogen figure by use of
the conventional factor 6.25, which is based on the assumption
that protein contains 16 per cent. of nitrogen.

The Federal definition and standard for “gluten” products
is based upon the observation that wheat proteins contain about
17.5 per cent. of nitrogen which requires a factor of 5.70 to
express the protein in wheat products.

This being the case, we have used the factor 5.70 to calculate
the protein in such materials as are known, or declared, te be
gluten products. In all other cases the conventional factor 6.25
has been used. It is recognized that 6.38 is a more correct factor
for milk proteins, but a variation of 0.13 in the factor is almost
within the limit of analytical error and certainly within the
limits of variation in factory control of these products from
time to time, so that no attempt has been made to apply this more
accurate factor to casein preparations.

Nitrogen-free extract. The interpretation of this term has
been made clear in previous reports but it may be briefly restated.
In proximate analyses nitrogen-free extract is an expression used
to cover the difference between 100 per cent. and the sum of the
percentage amounts of moisture, ash, protein, fiber and ether
extract (crude fat). In general it so closely approximates the
total carbohydrates, i. e., starch, sugars, etc., that the term is
used synonymously with carbohydrate. Obviously, the per-
centage of this constituent group varies according to the protein
factor used. In other words, it will be higher if 5.70 is used to
calculate protein than if 6.25 is employed.

In addition to starch, nitrogen-free extract includes carbo-
hydrates which we may call available, accepting the term “avail-
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. able” to mean those materials which directly reduce Fehling’s
'~ solution or do so after treatment with acid and therefore pre-
. sumably yield glucose in metabolism, and carbohydrates which
~ are non-available or less available in human metabolism. The
" first class includes soluble starch, dextrins, maltose, glucose,
. sucrose, invert sugar, raffinose, lactose and some other less com-
~ mon sugars. The second group includes substances, collectively
. termed hemicelluloses, which occur as vegetable cell-wall con-
. stituents, and soluble vegetable gums and mucilages sometimes
. called saccharo-colloids. Although these compounds yield sugars
~ of the hexose and pentose types, it is doubtful if they play any
. considerable part in metabolism other than that of the ruminant
~ animals.

The interpretation of nitrogen-free extract, represented by a
. figure obtained by difference, as synonymous with carbohydrate,
. does injustice to certain diabetic food products, notably casein
. preparations, which are free or practically free from carbo-
- hydrates.

In our tables of analyses starch is indicated as a part of the
' nitrogen-free extract; the remainder represents the difference
- from 100 per cent. as stated.

NEW ANALYSES OF COMMERCIAL DIABETIC PRODUCTS.
Our 1919 inspection of diabetic preparations may be classified
s follows:

Commercialyproduets: bl {0 0y sl Sty 85
Commercial and experimental products:
Washedibran st ok o et et ol 3
Experimental recipes with bran ............ 2
Thrice-cooked and other vegetables ......... 4
DidbeticaBrothS ot L R s T o 9
Artificial or modified milks ................. 4522
G0 | IgiemRical ¢ e (st AU e A Sl g e (T 107

The efficient codperation of Messrs. R. E. Andrew, C. E.
Shepard, H. D. Edmond and M. A. D’Esopo, to whom all
analytical work is due, is gladly acknowledged. Acknowledg-
" ment is also made to Miss Alta H. Moss for her assistance in the
. work of compilation.
~ The analyses of eighty-five commercial products are given in
B Table IV.
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TaABLE IV.—ANALYSES OF Diaseric Foops.

| l Protein. | | N-free extract. |
T | L e vy
. i S| E \ | g8
=] - % ) = | | Qg
4 Manufacturer and Brand. £ < & EE - L ‘ "Egg @
£ p ST T R :u‘sfg:?g £
Z A R ) x;_z‘;;.ug%‘.-\g
n e | 2| 2| B |2 E | = |=z |E|& |67 8|S
Heﬂ'nan Barker, Somerville, Mass. gms.lgms.| % | % | % % % | % | % % %
13006 | Gluten Food “:A;: ............................................... 368 | 363| 9.86/0.20|13.50|..... |76.05|0.06| 2.56 0.84 | 0.44| 361
13097 | Gluten Food “B” ............................................... 368 | 354| 0.72|0.33|12.08]..... 73.99(0.08| 5.23 [10.14 | 0.51]362
F3008 il GintenheadiBill g s te g i (o et aontp e WSIBSEREL T ¢ 368 | 343|10.00 0.42|1279]..... 72.00|0.09| 6.30 | 9.80 | 0.40| 360
The Cereo Co., Tappan, N. Y
13600 S0y Bedn) GradliBlGHs s il a i Tie - S I DR el 306| 387| 6.12/3.08| 7.38|46.13]..... 2.38| 0.90 |21.86 | 18.63| 443
The Farwell & Rhines Co., Watertown, N. Y. ‘
13066'! Genuine /Ghiten Blons 40065 0 L8 da L AL e e iinE Tt 1361 | 1388 | 10.65 | 0.75| 7.10|.....|40.47 0.23 | 37.01 | 9.42 | 1.47|361
Golden Rod Milling Co., Portland, Ore.
‘1gosql- Some Specialilopr: Lo LS S n et Sl Nl St el e L 4540 | .... | 11.731.02 | 2.42|15.13(.....|0.33|61.48 | 856 | 1.75|336
Health Food Co., New York.
T3070Anord AMiBal e i BRI e T B LR e s e RS <+-.| 222| 7.00 6.01| 804(50.25|..... 240 none | 18.00 15.44 | 412
13083 | Adphaiy, S b GuEil BAVELS P A VR SRR R LR ST, | 93| 142| 948576 |10.9768.56|.....|0.35| 1.01 | 6.40 | 844|380
13244 | Alpha No. 1 Best Diabetic Wafer. (Casein. .u .. ..ushi ... 93| 125| 6.8116.23| 7.74|48.38|.....|0.17 | none | 4.80 | 33.52 515
132451 AIpha Nov 2 Best DiabeticiWater. (i i livabins i nlie 6 0, | 93| 1401288 5.0011.28|70.50|.....[0.13| 1.I3 | 6.25 | 4.02| 348
13001 [ Bran Biskues i Gluten Bran L ooliaR P8 08 SR 0 CORIE: | | 442| 9.19/3.38| 485/.....|27.65| 1.51|33.84 | 13.00 | 10.53 | 306
13077 | Diabetic Cagein| Plowr (setf-raisingy bet O gy Vi Mol | 227| 267 |11.93|9.16 | 11.56 | 72.25|..... | 0.I4| none | 573 | 070|319
13078 Gluten i CrackersDust v Lathius bl o Ll ol i dibening . | 383| 391| 858|242 781 |..... |44.52 071 |23.18 |11 83 | 8.76 3098
rdods R GIntonaaBreadliBEicks AR EIRNR AR MG o tes STOai SR S s, 341| 367 | 821|229 586/ .....33.40(0.29 | 30.60 14.10 | IL.II | 412
13e20) G lntovyac yRreadinr i e sl Saedheth SIS wr St bt Ol i <eoo| 2522828172 4.86|.....(27.70|1.49|26.78 | 10.33 3.70 | 203
12604t Glutosac Bread | i voiion S G itk s sk e e e erefee.. 123101195 522 .....|20.75|0.84|20.53 | 12.26 | 257|300
ronsiGintosdcRTttery Wafers L bRl i G i e R SR TS 256 | 256 10.30 | 1.89| 546|.....|31.12|0.36 4042 | 7.02 | 7.00|300
13070l Giutosde i Glitenaklgur o0 g et iel U st dlads Wl JRilin SR I 907 | 940|10.5310.75 | 7.28 .....|41.50|0.29(36.20 | 905 | 1.68|362
tug2 Gltitefiy Naigrot sl i liisatis bl dhe 40 Jog el Sl e SO il 341 357| 8.50/2.35( 500|.....|2884|0.33|32.18 | 15.38 | 12.33 | 417
TanssilidutosachivHEIc fus S L R SRS SN e R, SR SR e 114| 06| 0.91|220| 6.08]..... 34.65|0.83 34.26 | 12.53 | 5.62]376
13089 | Glutosac Wafers Plain ............ AT A St E s L b (e e s I42| 2I10|10.47|2.55| 7.20|.....|41.04|1.10 (25.12 | 12.09 | 7.54|342
13000:H GIntosac Zwiebaclem e RN i i sad el it e < 184| 175| 018/2.04| 5.06.....|28.84|08333.34 | 15.24 | 10.53 | 405
13072/ "Mabanay Gluten' Breakfasti Bood e kel s daltikuiuelih s s sids v « ... | 213| 849|247| 786|.....(44.80|1.00 |21.00 | 12.47 | 8.60 306
13081 Promreu, A Gluten ‘Griddle Cake Blowr,| el bl i s D i | 907 | 008 | 10.81 | 4.26 | 6.64/.....|37.85/0.20(36.56 | 0.14 | 1.18 345
T3225) Brotosacy BusadiN g e baiada N C el Meter A BRI b it A | oo | 2002885242 631].....3597|084|20.53 | 7.39 4.00 | 202
13222 ProtosacBreadNoz.......................................... oo | 23412840 1.83| 473 |.....|26.06|0.30|30.47 | 8.43 | 3.52|302
Taaz0i Rre toy P SNING i il e nL s el S i L e | 114 87| 032|273 |1212|..... 60.08 0.20| 3.26 | 10.74 | 4.67|371
13216 Rrotosac T Ruslcs ¢ vie’ i X sedintis alb MR i s gl ronive (ARRITRGS SRR 85| 101 |11.00(222| 5.74]..... 32.71 |1.9530.26 | 7.84 | 5.02 364
F3048 PsatosavaiiGereal i ionac A9y Coalne S SRR T e R 454| 461| 7.655.39| 6.42(40.13|.....|3.78| trace | 24.88 | 18.17 | 424
13084 i Protosoyt Biabetic s Waterh s ik ol (L iG brl St O o SRV SIS SRS . . 140 | 155/ 7.35/4.03 | 7.44|46.50|.....|1.80|10.58 | 14.23 | 15.51 | 421
13078 (=Pratosow Soyelotr: L pa it s oo aaui & D Rl e I Sl | 481| 485 6.32(4.43| 6.30(30.38|.....|4.33| 1.86 |25.10 18.58 [ 433
13080 | Pure Washed Gluten s e e T S L 680| 716| 8.31|071|13.14 74.00 (0.30 | 3.77 |10.04 | 1.07 373
130086.1 Balvia /Admiotd 'S tickes! 1 e I DA % Ll (b A D0 IO S 426 | 423 | 7.11 |3.28 | 5.14 32.13 «o.v.|085]21.40 | 9.10 |26.13 | 486
13403:Stow Flake. Diabetic: GaseintFlour!/ s JG5bla s b s bn s, . 223| 215 1041 |6.07(12.6779.19|..... |.... |none | 3.18 | I1.I5|340
Huntley and Palmer, London
133200 e Rl Baserits v AL R L b el sk i L L 227| 278| 7.00/3.28| 8.98(56.13|.....|047| 1.80 | 5.80 |25.52 485
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TaABLE IV.—ANALYSES OF

Manufactirer and Brand,

Station No.

v

The Kellogg Food Co., Battle Creek, Mich.

13060 | 40% Gluten BisCUit........evvneeiiniireeriieunieie i,
13067 | Gluten Flour 4070 . v evveutvniuniiinnrenetenctieeiinteiieen.,
13070 | Thoroughly Cooked 40% Gluten 300 2R ES e s L I e SR

13068 | Pure Gluten Bisctit.......oueeeeeiiuuieiiiiiiiiiiie ...
13071 | Pure Gluten Meal....ooouiienniiieiuiniiiiintiiiiinnietnann.,

Lister Bros., Inc.,, New York.
13004 | Diabetic Flour. Self-Tisin@........ccveoeeniunierninrieieennn,

Loeb’s Diabetic Food Bakery, New York.

13054 | Aereated Gluten Bread........cooeiiuieineiiiiiiiiiieaiinien.,
12426 | Aereated Gluten Bread...........cooveuniiiiiiniinieireeienn,
13038 | Almond Chocolate Bars.......coovuneiiiiiiiiiiiiiiiiierennnnn.
13044 | Diabetic Almond Macaroons..........veeoveaneire e e,
13045 | Diabetic Breadsticks .......cocoeeieiiiiiiiiiiiiiiiiaieeeinn
13046 | Diabetic Breadsticks. Fadbarts et ot IS Sl NG B e
13042 | Diabetic Butter COOKI€S.. .. veurriairrineiienteiientnarieencns
13030 Diabetic (ChHocolate oo, buuitita it bt iviar it sl onel slel e agiedin e - - -
13047 | Diabetic Lady Fingers..........cooooieeiiieiiiiiiananneeene..
13041 | Diabetic Sponge Cookies..........ovveieeiiinioiiiirereeseeen.
13050 | Caseinel Bread i i wae st besc il el v s sai Ml b se sl sy s e
12425 | Caseine Bread ..ica.eeveessodhoneecsoneinrannatsienansan ..
13380 | Caseine Breakfast Cereal .............ovcoiviiienneaneecnne e
13051 | Caseine Muffins L. 4. . ovensotiiiniiie el s eetisnsednnionee o e e
13052 | Genuine Gluten Bread.............cooeieiiiiiriiiirinnniiiienes
13379 | Gluten Breakfast Cereal
13040 | Gluten Cracker Meal..................... e e . -
13043 |[(Gliten Naodles ..ih s fossvast i na s spleis s sl bnld e gy e g es -
13048 | Gluten: Zwieback . duuii it cn s o ainisioan s dalaie st pas s nttes e
13049 | Gluten Almond Zwieback.........ooouveriiriirirrirnrinnereens
13053 | Pure Gluten Flour............ R L e D e -

Mayflower Mills, Fort Wayne, Ind.

13062 | Gluten FIOUT ..yuieevsnesotontssoodonssasessensonsagensssinrsee:
Norton-Truax, Chicago, Il

13325 | DIiaprotein ........eocecrcecnenoaoccesaconans s s VL L« .

Pieser-Livingston Co., Chicago, Ill.
13055 | Genuine Gluten Flour....coovviieiirencneeaaenonee. L

Potter & Wrightington, Boston, Mass.
13003 | Diet-Ease Gluten Flour ......c.ccieievrnnannieereieenen, N . .

14307 | Diet-Ease Gluten Flour ......coceeeieceiecnncconeneancannansens

Diaseric Foons— (Continued).

ANALYSES OF COMMERCIAL DIABETIC PRODUCTS.

279

1 Includes fiber.

; ‘ | ] Protein. | N-free extract.
T | | e
O | ¥ | 548 |
z T [ g s ‘ 5 ; .§5§’ :
£ 5 5|3 i e
= S ) 5 HE l R e a8
e = e d 82 B E d gk £
gms.gms.| % | D | % | % | P | %| P %o
71| 85| 0.55|1.24| 7.18].....|40.02|0.23 | 35.55 | 10.80 Zgz 364
veve|eees|10.70/063| 828].....|47.20| 0.26|30.66 | 10.17 | 0.98| 261
454 | 457 | 850 (1.38| 7.54|.....[42.08|0.31|33.38 | 12.00 | 1.45]380
85| 153| 8.33|2.04|13.75|.....|7838[0.35| 287 | 6.53 | 1.50|365
454 | 480 7.73]0.02|13.88|.....|79.12|0.19| 2.56 | 874 | 0.74|368
57| 62|11.53(0.44|10.03|68.31|.....|0.05 none | 9.72 | 0.95|32I
28| 31| 917|/1.78| 8.04 .147.83|0.18|26.78 | 3.18 | 11.08 | 411
b | vene ] 785 13,80 1246 | ok v [ 4252 (022 [ 2771 | BE6. | T4 | 416
vooo| 74| 476|3.43| 2.38|14.88|.....|281| 5.34 | 15.55 | 53.23 | 622
v...| 88| 590[430| 4.86(30.38|.....|1.03| 0.50 | 10.48 | 46.33 | 713
veeo| 471 0.14]267| 6609|4181 .....]020(3544 | 6.03 | 3.81|331
Liaoli 70| “7.03 [ 2,00/ 6.30]30.38 1%, e 0.70 | 31.22 | 7.08 | 11.60 | 416
....| 123| 885|3.06| 584|36.50|.....|0.13|31.05 | 8.38 |12.03 412
ves b 7261 4921 3.45 | 2.35 | 1460 | e 2.62| 7.26 | 15.52 | 51.74 | 716
veo.| 10| 833|441 | 7.64|47.75|.....|005| 1.0 | 3.50 | 34.05 519
....| 19| 866|4.45| 7.95(49.69|.....|0.11| 1.01 | 1.41 |33.77|516
veeo| T44|40.42|4.47| 6.53|4084|..... 0.08 | none | 3.35 |10.84|274
vess|ees.|3073/435| 6.57|41.05.....|0.09|trace | 3.71I | 11.07 | 323
vewi|eevs| 432[461| 5.86(3663|..... ....| 070 |11.02!|42.52|576
....| 100|3082|489| 7.32(4574.....|0.15 none | 7.03 |11.37|313
227| 218/32.01|1.80| 4.98].....[28.39|0.28|28.56 | 6.86 | 2.10|273
160| 170| 438|273 5.12].....|29.18 | 1.04 | 25.51 |17.78 | 10.38 | 464
....| 104| 840|1.50| 6.44|.....|36.71 0283066 |11.48 |10.88 417
8| 85|1023|1.63| 6.54|.....|37.28|0.15|36.84 | 1028 | 3.50|370
....| 53| 061[1.01| 678|.....(38.65|0.14 | 36.06 | 10.64 | 2.09|368
50| 8.01|1.04| 6.60|41.25].....|0.58|3257 | 6.097 | 7.78|392
454 | 429|10.48(089| 6.80]..... 38.76 | 0.15 | 38.22 | 10.30 | 1.20| 360
10.35|085| 8.42|.....|47.99|030 28.63 10.23 | 1.65]365
265| 281 |11.72|6.35|12.44 | 77.75 <+ .+ . |none | 272 | 1.46|335
10.16 | 081 | 7.26|.....|41.38|0.20|36.31 | 9.79 | 1.35|362
12.50 | 0.08 | 4.64/.....|26.45|0.73|46.80 | 10.29 | 2.16| 354
876|0.96| 6.94].....|39.56|0.42|36.20 | 11.78 | 232|371
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TABLE IV.—ANALYSES OF Diageric Foons— (Concluded).

| il ’ l Prote};x._l RIRA T extract, |
O Ty T
- R ‘ \ g
(=] 5 — = O s
"f Manufacturer and Brand. z :S) ‘l § ' g . ! { | ggg i
3 SR B R R e o e e el
e - L S BB B 4 ) 05 e e A DAL } 3870 i3
The Pure Gluten Food Co., Columbus, Ohio. ‘ms. ; ) ) oAb sl
13215 | Hoyt's Gluten Breakfast Food 40% Protein..... o ST, ) 13215 8454 g;%z 9?;3 0%3 8(.787 % 46%00 07?;1 1% ; % | %
13212 Hoyt,s Gluten Flour over 40% Protein ............oooviiiiiiiiin B 13212 | 454 | 479|10.68|082| 7.341..... 41.84 0.27 3 .gg I2.15 1.79 | 366
13214 Hoyt’s Gluten Granules over 40% Protein..................c..o0 13214| 434 | 466| 075 |0.07| 7681, 43.78 e 32.19 : .gg 1.13 §59
13213 Hoyt,s Gluten Self-raising (Flour) over 40% Protein.............0 13213 | 454 | 462|10.18|3.85| 7.28/... 41.50 0.50 32. g 0. 2.59 327
13605 | Hoyt's Gluten Spe(:la'l Hlout 80701 Proteina s v deshii shomna. ity S d - 13605 | 434| 464| 6.82|1.10|13.54 77:18 0:27 32.31 Ig.g; (I).Ig ggg
Schulenburg Oil Mill, Schulenburg, Texas. .
13058 | Baumgarten Process Allison Flour.........coooiiiiiiennnn 4 13058 (5443 | .... | 8.08|5.67| 8.00|5000].....| 3.47| 1.13|21.61|10.04| 381
Still Rock Spa, Waukesha, Wis. ) ‘ l
13352/ | Curdolac FLOUT | /i hiihioneon e st un guuiamae vuionoalsie. < ool 5 ) 13352 | ..vv | +v.. | 10:25/3.00| 0.06|56.63|.....| 3.79| 5.00 | 17.80| 2.36| 335
606 SoyFBean i‘ood Products Co., San Francisco, Calif. i
13 Soy Bean Blour A . bt ¢ o Samdsnn g a i <o a0 o1 13606 765 471| 6.6
e Bl S0 1 g 60/ AT8T | L sa b 19/ 1984 0, 24. ;
13607 | Soy Bean Flour B........cuuieeiieeiinieninninireeeaes i 13607if 1 aijaiail” 0L 5081 " 7.04 [ 4q.00 i v 2.27 o.% 2§,8§ 3% ﬁ?
: Waukesha Health Products Co., Waukesha, Wis.
13324 gzng llglooc{l,c,;ers .............................................. : 13064 | ....|....| 873|5.68| 6.79|42.44.....| 385 1.01 |21.56|16.73 411
13065 H P Gr't ................................................ ]3065 SIS 809 431 7.04 | 44.00 ... .. 2.15 0.00 | 21.41 | 10.14 438
RO63HEDCO Grits d | 2185 ol Latuain « bon s ham 8l dans vl ie LS 13063 | .on.loini| 888|551 | 644|4025). .| 419| 087 |23.01| 1630|408
gL i FlWilson Bros., Rochester, N. Y.
1305 enifeoll Brand FIGUE . b idhai 0 ol ad o steiaie e aiviiie s ols it R b} 13056 11.60 | 0.08
‘ 1 . . 4.70(20.38|.....| 0.26|49.16 | 6.23| 2. 6
13057 EGliten MRIOUE 4L i i hah et s v o e R Wl s+ B e o 3 13057 | ien v Tous2 04| 804l s, | 4585 ] 636 23.63 11.9:1" A ::,,6};
4 Miscellaneous. o y
14201 | Dia-Biskit. Genevieve Jackson, Los Angeles, Califis. ... .. bitkos I 4
13381 | Svea Wafers. Prepared for S. S. Pierce Co., Boston, Mass..... Iggi T Iggg gég ?ii Ig.gg I(I).QQ 6.13%| 47.21| 4.83|328
13060 Peﬁnut Butter. Acme Brand, J. W. Beardsley's Sons, New : ] ; : 50 |..... | 0.13|53.72 |25.53 | 0.60 349
. J .................................................... 1 13006 34
13061 | Peanut Butter. Beechnut Brand, Beechnut Packing Co., C 3060 .... ....| 182/307| 500/ 3125|..... | 177| 529 | 853|4827 615
Joharie, /N Y00l ahles o stllls e sialsdvn o i i 13061 | .... | ....| 1.90|332| 486|30.38|.....| 1.81| 504 | 7.55 4001|621

2 Includes reducing substances derived from agar-agar.
g

>

e
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COMMENTS ON INSPECTION AND ANALYSES.

Since the adaptability of any particular food to the diet of a
diabetic patient is primarily a question of individual tolerance
we do not propose to criticize the various products herein reported
essentially from that standpoint ex¢ept insofar as certain stand-
ards and regulations which have been formulated by Federal
or other authorities may apply. We concur in the belief that a
manufacturer offering a product as a diabetic food should declare
its composition, within sreasonable limits, for the guidance of
practitioners and others interested. With reliable information as
to the three essential food groups, viz., protein, fat, and carbo-
hydrate, the physician can save himself much blind experiment
in his efforts to establish a patient’s tolerance.

Herman Barker's Gluten Food A is declared to contain “not
over 4 per cent. carbohydrates and approximately 87 per cent.
of protein”; Gluten Food B “not over 7 per cent. carbohydrates
and approximately 85 per cent. of protein”; Gluten Food C “not
over 12 per cent. carbohydrates and approximately 83 per cent.
protein.”

Our analyses show the constituents named in about the same

proportion as declared in the several cases but the actual amounts

stated appear to have been based upon the protein factor 6.23.

Farwell and Rhines’ Gluten Flour 40 per cent. conforms to its
label and to the Federal standard for gluten flour.

Golden Rod Milling Co. Acme Special Flour. We have no
evidence that this product is sold specifically as a diabetic food.
No analysis accompanied the sample analyzed but a tag attached
thereto stated that analyses of the company’s products are on file
with the Dairy and Food Commissioner (of Oregon) and will
be furnished by him or the Company upon application. We
understand that the product has been used as a diabetic food,
but it is evident that with 15 per cent. of protein and 70 per cent.
of carbohydrate it could not be tolerated by any diabetic who
could not also tolerate ordinary flour.

The Health Food Co. emphasizes the fact that their purpose
is “to supply a diet ranging from an absolutely starchless to a
full-tolerance diet,” letting the physician decide upon that food
or group of foods which is best adapted to the needs of his
patient. Our analyses indicate that this perfectly rational plan
is followed. In our opinion a statement of the limits of protein,
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fat, and carbohydrate on the label of each product would be a
decided advantage.

The Kellogg Food Co. The chemical composition within
reasonable limits is given on the labels of the several products
examined which our analyses in the main substantiate. We
commend this practice. However, some of their statements with
regard to the advantages of high protein in general, and wheat
protein in particular, are extravagant in the light of recent
investigations referred to elsewhere in this bulletin.

Lister Bros. Inc. The composition of Lister’s Diabetic flour,
self-raising, is adequately stated on the label. Their analysis
shows 9.72 per cent. of nitrogen-free extract which is ordinarily
interpreted as carbohydrate in the usual proximate analysis. As
this interpretation might appear to conflict with their claim that
the product is free from starch and sugar, at the manufacturers’
request we have tested the flour for water-soluble carbohydrates
and find only negligible amounts of copper-reducing substances
present. This particular group of constituents, other than starch,
is obtained by difference as already explained and it obviously
includes the accumulated variations of other determinations,
which, in this case and that of other similar preparations, are
enhanced by losses of leavening constituents in the process of
ashing.

Loeb’s Diabetic Food Bakery products are without declaration
of composition except that Sponge Cookies and Lady Fingers
are declared to be “without flour or sugar.” We find only 1.9
per cent. of starch in each of these cases and only 1.4 and 3.5
per cent. respectively of other nitrogen-free extract. Gluten
Flour satisfies the Federal definition and standard for this
product.

Mayflower Mills and Pieser-Livingston Co.s Gluten Flours
both exceed the Federal standard. The latter has a complete
analysis printed on the sack which our analysis confirms when
converted to the same (water-free) basis.

Norton-Truax Diaprotein, which is a casein flour, is declared
to be free from starch and sugar and to contain 83 per cent. of
protein. We find no starch and only 2.72 per cent. of other
nitrogen-free extract, which would be lower still by the use of
the protein factor 6.38, and which in any case probably contains
not more than traces of copper-reducing materials. Eighty-
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three per cent of protein requires about I3 per cent. of casein
nitrogen. We find 12.44 per cent. of nitrogen in the material
as analyzed. This discrepancy is due to a difference in moisture
content; the declaration is based upon a moisture figure of 6.72
whereas we find 11.72 per cent. cof moisture in the sample
examined. '

Potter and Wrightington. The first sample of Diet Fase Gluten
Flour submitted was below standard. Apparently the manufac-
turers were misled by the_reports of their analyst which showed
the crude gluten content instead of protein based on the nitrogen
content. A sample examined subsequently conformed to the
Federal standard.

The Pure Gluten Food Co. Only declarations of protein, which
our analyses confirm, are made on the labels of these products.
Special flour 8o per cent. contains over 80 per cent. protein
calculated on the water-free basis.

Schulenburg Oil Mill. Allison Flour (Cottonseed Flour) is
a high-grade cottonseed product. It is practically free from
starch and contains about the same amount of other carbo-
hydrates as soy bean flour. It has been shown by Rather! that
about 78 per cent. of the protein of cottonseed meal or flour is
utilized in the metabolism of man; and that these proteins are
utilized equally as well as the proteins of legumes, nine-tenths as
well as those of cereals and eight-tenths as well as those of meat.
As to the carbohydrates, while we know that 75 per cent. of the
nitrogen-free extract is digestible by ruminant animals we do not
know to what extent they are utilized in human digestion. One
of the sugars present is raffinose, for the preparation of which
cottonseed meal is commonly used. The low starch content and
relatively low content of other carbohydrates has suggested this
product as an adjunct to the diabetic diet. Knowledge of its
protein-glucose yield in metabolism would be valuable in judging
its suitability for this purpose.

Still Rock Spa. Curdolac Flour we understand has not yet
been placed upon the open market, its use having been confined
to the treatment of diabetic patients in the hospital where it
originated, or of those who have been under treatment there.

Soy Bean Food Products Co., Waukesha Health Food Co.. and

*Jour. Am. Chem. Soc. 36, p. 584, 1014.
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Cereo Co. Analyses of their soy bean preparations are typical
~ of products of their respective types. Available carbohydrates
- are relatively low; but the glucose yield of the proteins of the
; soy bean has not been determined.

Wilson Bros. We have no information that Genteel Brand
. Flour is recommended as a diabetic food; it requires practically
- as great carbohydrate tolerance as ordinary flour. Gluten Flour,
. however, satisfies the Federal standard for this product.

. Miscellaneous Preparations. Dia-Biskit is made from washed
- bran and agar-agar and so labeled. The starch content is low
- and the carbohydrates of agar-agar are not appreciably available
" in human metabolism.* Svea Wafers, on the other hand, are
~ very high in available carbohydrates.

. No general examination of peanut butter has been attempted
~ but the two samples submitted have been analyzed.

In general our inspection reveals an evident purpose on the
;.-E-part of manufacturers to maintain standards and market their
- products for what they are. The practice of controlling their
- output by chemical analysis is increasing. Inquiry generally
- reveals a knowledge, on their part, of the essential composition
" of their products; but this might, however, be better or more
- fully stated on the labels in many cases. Since there is no uni-
.~ versal diabetic food, particular claims of merit for any product
- which might lead the patient to believe that he could safely
ntroduce that article into his dietary should be discouraged. The
- production of a foodstuff of standard or declared composition,
- marketed under a label which adequately states what that com-
position is, should be the prime duty of the manufacturer, leaving
- the responsibility of recommending and prescribing that food
~ to the attending physician,

=
i

SPECIAL PREPARATIONS OF INTEREST IN CONNECTION

) WITH DIABETIC DIETARIES.

\ The rigid dietary restrictions in cases of severe diabetes result
~ in menus which are conspicuously monotonous. Since our mental
- attitude toward that which we eat, whether in health or disease,
is now recognized as a factor in metabolism, food for the diabetic
- patient should be prepared with more than ordinary care as to

1

! Wardall. Jour. Am. Med. Assoc. 69, pp. 1859-62, 1017.
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attractiveness and palatability. The need of greater variety in
the diet is emphasized by Dr. Allen,' who is particularly interested
in the introduction of uncommon fruits and vegetables wherever
the climatic conditions permit of their culture, in the hope of
finding something of interest and usefulness from this standpoint.
The diet should also be adequate, not only from the quantitative
point of view as represented by the calorie intake, but also from
the qualitative side as represented by the important accessory diet
factors or vitamines. Unfortunately the exclusion of certain
types of foods by reason of their unsuitable carbohydrate con-
tent automatically excludes desirable sources of vitamines; and
the modification of other types, as in the case of the thrice-cooking
process, necessarily removes those essential diet principles which
are soluble in water. The minimum calorie intake, which usually
obtains in diabetic treatment, and- the restricted range of choice
in diet further reduce the possibility of adequate vitamine supply.
In this connection the autrition studies of Osborne and Mendel
offer a practical suggestion. They have repeatedly demonstrated
the practicability of administering vitamine concentrates to
remedy natural or induced disturbances in metabolism, and the
use of such preparations to supplement foods naturally low in,
or artificially deprived of vitamines, and to insure a sufficient
amount of these important diet factors in the low-calorie and
restricted diet of the diabetic, is worthy of consideration in
practical diabetic treatment.

Beyond these general suggestions we do not propose to go into
the subject of diabetic menus a
quately treated by Joslin and others. But we have been inter-
ested in a number of pre
shown to be of interest and value in the diabetic dietary. These
include washed bran, thrice-cooked vegetables, diabetic broths

and artificial or modified milks.

WASHED BRAN.

Bran is used in the diet of diabetic pa
extent. It is valuable both as an aid to d
the bulk it adds to ingested foods and as a diluent for concen=
trated foods on account of its relatively low protein and limited

1 Private communication.

nd recipes which has been ade-

parations which clinical experience has

tients to an increasing
igestion by reason of
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i:;g;bil'lty of its carbohydrate. The glucose yield of bran in
i O(t)hlesm h:fltsh not been established but the work of Swartz!
rs with complex carbohydrate |
el e . y s comparable to those of
gest that its carbohydrates ar ili
: en
considerable extent in human digestion by
Nur'neroys so-called ‘“health” brans are on the market. The
::rizltr::rlly fgr ti.lse to relieve constipation and are not c’f;:nerallzr,
specifically as diabetic foods. H i
L : ; . However, the impression
y many diabetic patients that such i
are safe. This impression is SRAEE A1
unfortunate for, as Dr i
1 ! . Joslin h
noted, many such brans contain more starch than theJ ordina:;IS
icl?‘zr;rrlzzzzla! tzzan colmmonly used as a fodder grain TI;i: i}s]
in the analyses of bran given in th o bl
In order to render br i e
an suitable for use in the di ic di
. . sul iabetic d
thetsur.lple process of washing it free from starch by a stream ﬁ
;va er is recomn.lended as a household method of treatment. The
1r]a.n is placed in a cheese cloth bag and tied under the %aucet
2;1 owmg}gl a stream of water to run through it until the wate1j
omes t r.ough clear. Frequent kneading of the mass is neces
for effective washing. i
1;)1;13 is, of course, a wasteful process and commercially the
problem c115 'approached in a different manner, the starch being first
converted into soluble carboh ‘ i
i ohydrate and then removed by suitable
: F (})1r the purpose of finding the composition of bran washed by
he ouse'hold method outlined above and to give an idea of the
corﬁparatfve composition of the washed and unwashed material as
well as information as to the losses involved, the followi
experiments were tried. ’ fi
; Three samples of bran were used. One, 13600, was common
1;8;111501(1 as a commercial cattle feed. The others, 13601 and
: , were hea%th” brans intended for clinical use but not
ecoommended particularly for diabetic patients.
urlt'lruzhhundre(.i grams of each were washed in running water
fOrl t ehwashmgs were clear and gave negative or faint tests
i s ;rc by means of iodine solution. The samples were then
pread out on trays, dried rapidly in a current of warm air, and

1
S B
Lich::lzrtf\’l Mary D., Nutrition Investigations of the Carbohydrates of
, Algae and Related Substances. Yale University Press, 1911
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the weight of the extracted and dried bran observed. The losses
were found to be from 39 to 45 per cent.

Analyses of the original unwashed bran and the washed product
are given in Table V. The analyses are also given on the water-
free basis; and values representmg:'the losses sustained have also
been calculated.

TaABLE V.—ANALYSES OF BRAN, UNWASHED AND WASHED.

Sample No.

13600

13601

13111

- Y ] ——— 7.
it 3 i \ | g led
.8 s lise |y
Description of material. ! o g ok 5 8 EE. £%
TR e T
& lg | BRI B B E a5 o
BB e O % B
% | % | | %o | % P| % | %
Common bran, original unwashed,
QR0 AT it ity 002 (6.24 | 15.63| 10.49 | 9.00 7.16|37.52 | 4.04
washed, air dry .. |4.25|4.34| 14.00 | 15.04 | 2.08 0.52|54.56 | 4.3»
original unwashed, | -
water free ..... ... |6.86]| 17.18 | 11.53| 0.80 7.87|41.24| 5.43
washed, water free | ....|4.53|14.62 |16.64 | 2.17 0.54 |57.00| 4.50
|
original constitu-
ents remaining.. |....|289| 0.32]10.61 1.73 | 36.33| 2.87
original constitu-
ents, washed !
away e OET ....|397| 7.86| 092 16.03 4.01| 256

Health bran, B.original unwashed,
(1 T o R e 984 5.20|19.38| 7.57|2081 6.52|27.25| 3.34
washed, air dry ....|4.57|5.17|21.69|13.82| 6.58 0.54|43.93 370

original unwashed,

water free ....... ....|587|21.49| 8.40|23.08 7.23|30.23| 3.70
washed, water free.. |....|542| 2273|1448 6.00 0.57|46.02 388
originai constituents

Temaining ., sais Sooelisae 3ol 843 4.35 | 26.78 | 226
original constituents ‘

washed away .....|.... |272| 826 |+0.03 25.96 3.45| 1.44

Health bran, C.original unwashed, |
air drVnIL LR R e 7.92|5.60| 19.00| 7.54|22.25 5.88|27.7
washed, air dry ....|3.61|7.00|22.69|11.30

original unwashed,

water free ....... .. |6.08|20.63| 8190|2416 6.38]30.17 4%%
; washed, water free..|....|7.36|23.54| 11.72| 8.73 0.58|43.09| 4
orxgmal constituents 8
TFEMAIRING 05 vains .. |450|15.03| 7.48 504 |27.51|3
original constituents 2
washed away ..... vee.| 1.38] 5.60| 071 24.60 2.66| 1-

04
8.41 0.56 41.51% ?1-80

¥
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. The analyses show that the common bran contained only about
. 16 per cent. of carbohydrates of the readily available types (starch
- and sugar), as compared with nearly 30 per cent. in the health
- brans.

The true comparison in composition of the unwashed and
~ washed products is shown by their respective analyses calculated
" to the water-free basis. There is a conspicuous reduction in
'~ available carbohydrate but other constituents may or may not
~ be reduced. Thus, for example, protein is higher in the unwashed
" material; yet considerable amounts of protein have been lost
~ in material mechanically removed.

. The actual losses sustained are estimated by calculating the

. analysis of the water-free washed material to the basis of the

. water-free unwashed material. Samples 13600, 13601 and 13111
- lost 36.25, 41.80 and 36.16 per cent. respectively on washing;
the respective factors are therefore 63.75, 58.20 and 63.84 on the
water-free basis.

The effect of the washing in these trials was to remove from
- 70 to 83 per cent. of the available carbohydrate; the health brans

- still contained, however, between 5 and 10 per cent. of this mate-

rial. Large and variable proportions of other constituents were

- also removed. For example, there was a loss of ash ranging from

- 23 to 58 per cent. and of protein ranging from 27 to 46 per cent.

B The use of washed bran as a diluent for high protein flours

- is illustrated by the following recipes and analyses of the products

. made thereby.

b

Gluten-Bran Bread:

120 cc. water

1 yeast cake

10 grams 40 per cent. gluten flour

15 grams washed bran (Sample No. 13600)
Salt

10 grams oleomargarine

Weight of loaf after baking 185 grams.

Gluten-Bran Muffins:

40 cc. water

8 grams baking powder
! Recipes and baked products submitted by Miss Hoffman of the Dietetic
Department of the New Haven Hospital.
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40 grams 8o per cent. gluten flour

20 grams washed bran (Sample No. 13600)
Salt

15 cc. cooking oil

50 grams egg

Weight of muffins (6) after baking 115 grams.

TaBLe VI. ANALYSES oF GLUTEN-BRAN BrEAD AND MUFFINS.

Bread. Muffins,
In air dry. In original. In air dry. In original.
% % % %

Y S el R e e 2.00 30.64 2.04 24.04
Aghrie il L e 2.38 1.48 6.84 5.35
Nitragen Wiy S r e ol e 6.49 4.03 7.20 5.63
Protfein (N, &E.7) Jaiiiigi, 36.99 22.97 41.04 32.09
Eiberiis Lo b dpianl v Sinss 222 1.38 3.47 2.72
Nitrogen-free Extract: y

Stanchi oy outa ol S 20.93 18.60 6.50 5.00

Other N.-free Ext. ........ 18.11 11.20 19.20 15.05
3 S S S AT e R 7.47 4.64 2001 - 15.66

THRICE-COOKED VEGETABLES.

In many of the common vegetables the carbohydrate content
is so low that they are tolerated without modification by diabetics.
Vegetables which are eaten only after cooking and which are
removed from the water in which they are coocked, lose con-
siderable amounts of carbohydrate. This suggested to Allen* the
more complete removal of carbohydrate material by repeated
extraction with water which constitutes the so-called thrice-
cooking process. Vegetables so treated are boiled with water,
usually three times, and the water is drained off and discarded
after each boiling. The number of treatments of this kind may
be extended for substances particularly rich in sugar materials
or in cases where such materials are slowly removed.

Wardall? has suggested and tried a modification of this process
by which vegetables are extracted at 60° C. for periods of ten
to fifteen minutes, repeating the extractions until carbohydrates
are practically all removed as determined by actual reduction tests

with Fehling’s solution. She finds that the color, texture, and

*Boston Med. and Surg. Jour., p. 241, 1915.
2 Jour. Am. Med. Assoc., 69, 1859-1862, 1917.

THRICE-COOKED VEGETABLES. 291

palatability of vegetables are less impaired by this process than
by repeated treatments with boiling water, although the method
is probably not adapted to the preparation of all vegetables,
particularly cabbage.

Comparative analyses of cooked and uncooked vegetables are
not readily available. Joslin® has compiled results which give
comparisons from the standpoint of carbohydrate content.

TaBLe VII.—CarBoHYDRATE CoNTENT oF FrESH AND COOKED VEGETABLES,

(JosLin).
Fresh, Cooked.
% %
ASpATapIS Ly gaiile ! B DAk 33 2.2
Spitach? HEICEERE SIS A an slrar 3.2 2.6
Bedni) strng v it alUateis g cONEe 7.4 1.6
Beets it ani iRt R e R 9.7 7.4
Carrots . SRR LA SRR L) 9.2 6.8
Cabbageainte i te I EReis sl 5.6 3.8*
Greensiibeat i ol ins i el S 32
OnioasaRliein | Dol Sl i i 0.9 4.9
Beets dbotletd i i v s il Tale 10.0
PATSIIDS Funia sia siakbisos dcstinds sttt i 13.2
P eagycgiSa Sl o ISR e 16.9 14.6
Potatoesiniid o O gl G o i 18.4 20.9
Potato lehins o sty stk g aaitels 46.7
Sweet ipotatoes L et ERVS S fo Dl 27.4 42.1

* Loss of 33 per cent.

It is quite evident that repeated extractions with water will
remove from foods nutrient materials other than sugar, par-
ticularly ash constituents and water-soluble vitamines. The loss
of these accessory diet factors is the more regrettable for the
reason that in the restricted diet of the diabetic it cannot be
readily compensated; but the practicability of administering
vitamine concentrates to correct astificial or natural dietary defi-
ciencies has already been referred to and would appear to be a
logical remedy in this instance.

The distribution of losses in the several proximate groups of
nutrients has been determined by analyses of several vegetables

* Treatment of Diabetes Mellitus, p. 212.
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both in the fresh state and after extraction by the two methods
already mentioned and now given in further detail.

Extraction at low temperature was carried out as recommended
by Wardall.* ¢

Place eight hundred grams of thinly sliced material in double cheese-
cloth and immerse in 1600 cc. of water at 60° C. for 15 minutes. Drain
off the water and add a fresh portion of water at the same temperature
and allow to stand 15 mmutes Repeat the decantations and additions of
fresh water until the water extract gives tests with Fehling’s solution
which are negative or inconsiderable, both before and after hydrolysis with
acid. Dry rapidly in current of warm air.

The number of extractions required to reach a practically
negative test is quite variable in different cases. With rhubarb
the test was insignificant after three extractions, while with
asparagus eleven extractions were necessary.

The thrice-cooking process was carried out as described by
Joslin.?

Allow 800 grams of the finely sliced material contained in double cheese-
cloth to soak in cold water for 30 minutes. Drain off the water. Add
1600 cc. of cold water, bring to boiling and boil for 3 to 5 minutes. Dis-
card the water. Repeat the operation of boiling and adding water twice
more, finally rinsing with cold water and drying rapidly in current ot
warm air,

For the purpose of comparison, in each case a portion of
untreated material was air dried under the same conditions that
prevailed in case of the extracted material. The analysis of this

~ air-dry material was converted to the basis of the original,

untreated substance and a similar loss due to water assumed for
the same vegetable under the different methods of extraction.
The analyses of the untreated and the extracted materials show
the same respective water content and therefore other variations

+ may be attributed to the effects of extraction.

The analyses of asparagus, rhubarb and chinese cabbage are
given in Table VIII. Analyses of the edible portion and of the
seeds and placenta of sweet green peppers, untreated, are
included.

* Jour. Am. Med. Assoc., 69, 1859-1862, 1017.
* Treatment of Diabetes Mellitus, pp. 533-4.
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. TapLe VIIL—ANALYSES OF VEGETABLES, UNcookED, THRICE-COOKED AND

EXTRACTED.

sl
v £ |Eo . it
B2y . it o 'Hos - &
Description of material. i =IO N e R
& 8 R R e 5
« = o 2 s (Hok ‘:ﬁ =
Bl < &% E| S 628 &
b %o | Po| Po| P| %o| %| %| %
- Asparagus, untreated ......... 02.64 | 0.60 {2.34|0.90 | 1.37 | 1.95 | 0.20 | 0.37
 Extracted, Wardall method.. | 92.64|0.19| 232|173 0.13 2.69|0.30 [ 0.37

Thrice-cooked, Joslin method | 92.64 | 0.23 |2.36 | 1.68 | 0.18 | 2.56 0.35 | 0.38

b ountreated: 0L 104.88|0.74 | 0.76 | 0.75 | 0.17 | 2.50 | 0.11 | 0.12
- Extracted, Wardall method.. | 04.88 | 0.21 | 0.60 | 1.60 | 0.08 2.530.10| 0.10
- Thrice-cooked, Joslin method |04.88 | 0.24 | 0.60 | 2.06 | 0.05 1.08|0.10 | 0.11

j‘_Chmese cabbage, untreated . 05.33 [0.56 | 1.20 | 0.50 | 1.41 | 0.94 | 0.06 | 0.19
- Extracted, Wardall method. . 95.33|0.24 | 1.07 | 1.16 | 0.05 | 2.03 | 0.12 | 0.17
. Thrice- cooked Joslin method 95.33 |0.25 | 1.17 | 1.16 | 0.11 | 1.85 | 0.I3 | 0.19

Green peppers, sweet, untreated,
: edible ‘portion® ... 00010, 03.81|0.36 | 0.83 | 0.82 | 1.85 | 2.23 | 0.10 | 0.13
Seeds and placenta.......... 86.25 | 0.73 | 3.00| 2.00 | 1.67 | 2.73 | 2.72 0.48

1 Edible por{i;n 87.2‘7;, seeds and placenta 12.8%.

- The actual losses of original solid matter in the several cases
the two methods of treatment was determined to be as follows:

Wardall Joslin
method, method.
% %
Asnaeanne. nlok eV by LB e 51.5 50.8
Rhubarb ....... S bhe et A 57.0 66.0
Chinese cabbape el oo s s v, 56.7 56.7

’ The analyses show a very complete removal of the more readily
.'_ ava1lable portion of the nitrogen-free extract i. e, reducing

. usually reckoned as carbohydrate, in this case sugar and other
Ditrogen-free extract. Protein is not substantially changed but
' there is a notable loss of mineral matter.

BrorHS.
Joslin® refers to the extensive use of broths upon fasting days
L in the treatment of diabetes. Their composition becomes of

* Treatment of Diabetes Mellitus, page 271.
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interest and importance on account of their utilization for this
purpose. Analyses made for Dr. Joslin by Mr. A. H. Smith in
Professor Mendel’s laboratory, have already indicated the
substance and quality of these preparations. ‘

Nine samples of various broths prepared at the New England
Deaconess Hospital and sent.to us at Dr. Joslin’s request have
been examined and the results appear in Table IX.

TaABLE IX.—ANALYSES oF Broras Usep IN DiaBeric TREATMENT.

|

; ; sd | bag

2 < g N g ég Posiont 8

g Kind of Broth. s | =% B | B3 8 '8

< g g G5 3w ;. S

B ML - Al - e
% % % % % %

13342 | Mutton bone ......... 210 | 004 | 023 | none | 0.28 | 0.05
13343 | Veal bone ........... 142 | 0.04 | 023 | none | 0.36 | 0.03
13344 | Beef bone ........... 1.32 | 004 | 020 | none | 0.30 | 0.0§
13345 Beetibone i V0 092 | 003 | 0I5 | none | 0.32 | 0.03
13346 | Mutton bone ......... 0.90 | 004 | 0.16 | none | 0.18 | 0.03
1334710V eallibone oD, 185 | 0.02 | 028 | none | 030 | 0.0%
13348 [ Chiclden (ol oo i Ui 0.60 | 004 | 0.10 | none | 0.I19 | 0.03
13349 | Clams chopped ....... 1.60 | 003 | 024 | none | 0.48 | 0.06
13391 | Clams unchopped ..... | 1.03 | 0.04 | 020 | none 0.30 | 0.07

It is apparent that the gross amount of nutrient material in
these preparations is small, the total solids ranging generally from
I to 2 per cent. Fat is present in traces only. They are free
from available carbohydrates as indicated by negative reduction
tests with Fehling’s solution. Appreciable amounts of mineral
constituents are present but salt is satisfactorily low. Accord-
ing to Joslin, salt should not exceed 0.5 per cent. Nitrogenous
matter is low. Smith determined the distribution of nitrogen and
found that the proportion of total nitrogen which was in the
form of protein varied considerably. Summarizing his results,
Joslin states that nearly three-fourths of the total nitrogen may
generally be considered to be in protein and amino combination,
the remainder being due to extractives.

Joslin recommends the use of thin, clear, meat broths, agree-
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3 ably seasoned, lightly salted and free from fat and sediment.
- Our analyses appear to be chemically descriptive of such broths.

ARTIFICIAL AND Mobiriep MILKS.

Cows’ milk ordinarily contains from 4.2 to 4.8 per cent. of
- sugar. Skimmed milk and buttermilk are not essentially different
from whole milk as regards sugar content but in cream, sugar
~ will seldom exceed 3 per cent. Unrestricted use of these products
is not allowable in cases of low carbohydrate tolerance and par-
 ticularly when taken in conjunction with other food. For this
- reason various substitutes for milk have been suggested.
Williamson' recommends a preparation made from cream, egg
. white, salt and a trace of saccharin. Joslin has used commercial
~ sugar-free milks with success. Janney has introduced soy bean
" milk as a milk substitute in the treatment of diabetes in children
- and finds it distinctly valuable. He also writes that almond milk
. is being used in his clinic with marked success in certain intestinal
~ cases.

. Methods for preparing these milk substitutes, other than sugar-
free milk, are as follows:

Williamson's formula (as prepared in this laboratory). To one
- pint of water add four tablespoonfuls of 20 per cent. cream, mix
 thoroughly and allow to stand for twelve hours. Remove the
. cream layer and add to it the beaten white of one egg. Mix well
. and dilute with water to the consistency of milk. (A little salt
- and a trace of saccharin may be added if desired.)

. Janney’s formula, soy bean milk. To one quart of water add
~ five ounces of soy beans and allow to stand twelve hours. Grind
- through a coarse grinder, strain through four thicknesses of
gauze and heat to 100° C.

Janney’s formula, almond milk. Shell and blanch the almonds
'~ and put them through a fine grinder. To 500 cc. of water add 30
. grams of glycerol and 250 grams of almond meal. Allow to stand
~ over night and strain through gauze.

~ Analyses of these preparations are given in Table X.

~ 'Williamson. Diabetes Mellitus and Its Treatment, The Macmillan Co;
- 1808
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TABLE X —ANALYSES oF Mk SUBSTITUTES,
Williamson’s Soybean Almond Sugar-free
Formula. Milk. Milk.4 Milk(Whiting’s).
" % % o %
Solids i st gu i didg 6.21 2.49 13.00 16.70
Ashilbalid i oo i OsIEY 0.33 0.49 0.76
Broteinysial =l s i 1.50" 1.38" 3.03" 6.43°
Sugar e ho A d.i2 0.37 1.21 0.22
Tt ISR e DR 4.00 0.29 2.88° 0.34
@
Glycerol ....... A =LA 5.48
-'\ *

1 Factor 6.25.
2 Factor 6.38
2 May include some glycerol.
4 Prepared by Miss Hoffman,

COMPILATION OF ANALYSES OF DIABETIC FOODS.
Table I of our report for 1913t
foods made in this laboratory previ
made that year and included also s
sources. That tabulation has now

include many analyses made by us and published in our reports

since 1913, our new analyses as given in Table IV of this report,

and some analyses compiled from reports of other laboratories,
and constitutes Table XTI of this report.

In summary Table XT s made up as follows:

contained analyses of diabetic
ous to that time, new analyses
ome data compiled from other
been revised and enlarged to

Analyses from Connecticut Report, 1013

.............. 387
Analyses from Connecticut Reports since LOT3 o T 107
New analyses made in R B S S S e e 85
Analyses compiled from othet sofiraes’l (.0 f 00 TR 2 5I
ARt S R LT b s G 630

The analyses are identified b

interpretation of which will b
references:

SOURCES OF COMPILED ANALYSES,

1. California Agr. Exp. Station Report, A, 1895, p. 161; B
1902-3, p. 88." C, 1902-3,
tion Report, A, 1899,

]

P- 97: 2. Connecticut Agy. Exp. Sta-
P 138; B, 1901, p. 199; C, 1903, p. 140;

* Conn. Exp. Sta. Report of 1913, Part I, Section 1.

PR T R e

o Gl dan e i 4 L Sala de SRS L b s Ly ol

- R g P T ey T LY

497
SOURCES OF COMPILED ANALYSES.

0. 188; E, 1906, p. 156-8; F, 1906, p. 165; Q,Iégcizlgl).
) I?é’ 113 08 1; 603 Liigod, p. 711 ; J, 1010, p. 550 K, .9 O’
] 391135. ’L919’11 p. 161; M, 1912, p. 108; IgI, 112121,9;1).5 1?)7,280j
- o : : 1914, p. 146; R, P :
g p6 2061;9;, 119’13;,9%’13, 1%2,-39; Af],pBull. 218: 3. Fetterolf,
fSU’mIWQI o,fp.Penn.’ Med. Bull., Sept., 1909: 4 ]I?)nlcg@du I:e'z;efm;
!i)ept., Ottawa, Canada, A, Bull. 3354, pp. 6—9f G,K;m. 3C h.em’
7 ney, Miimch. Med. Wochenschr., 40, 1910: 6. Vg, G
ﬁ;:nsc}’z. Nahr. u. Genussm., A, 1, 685, 1903; B, ( grs.V S_.
iinster) ; C, (Kornauth, Oesterr. Cer}tralbl.) g D,SI, 6\8/ r(S X g;.t
Stat. Miinster) ; E, (Plagge and Lebbin) ; F, 1, 687 ( teen.) ; J.
8 unster) ; G, 1, 1463-4; H, 1, 1465; I,"Ift65 éV\{'fm ;gvah,,, u,
5, 535, 1004; K, 2, 883, 1904: 7. Kinig., ezﬁ. 24 3
; o I, 762, 1898: 8. Kunz, Wein. klin. Wochenschr., 12,
‘muisSmg) ; ,9. Magnus-Levy, Berl. klin. Wochenschr., 47, 236,
1:): 190. -Maine Agr. Exp. Station, A, Bull. 55, 1893, p. 986.; g,
Bull. 75, 99-101, 107, 1901; C, Bull.. 158, p- 227-2;: Iggm}ion,
‘Off. Insp. 34, p. 123, 1911: 11. Michigan .Agr. ﬂpl.g r 0]2
ull. 211, 1904, p. 18: 12. New Hampshire State . otarA ;
Healfh, Al s o163 LB anGeirgr A it g, NorthBDg ;) a Iég4.
:Exp Station, A, Report 1901, p. 20; B, Spec. Food u I ,p(.] S,
1012: 14. Sandmeyer, Milch. Ztg., 29, 831, 1900.2 5,5 N&hr.
Dept. Agr., Notice of Judgment, 1507: 16. Wmtge;z, el 6 501.
Y. Genussm. 5, 289, 1902: 17. Zellner Pharm. Ztg., 46, )
- 1901.
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TabLE XI.—COMPILATION OF ANALYSES
::,3. Manufacturer and Brand.
§
L
FrLours AND MEALS.
Acme Mills Co., Portland, Ore.
1930-155 A cpderIiabe tic T our L ia s DB Tl e Rt G e
Amthor & Co., Halle. ‘
T9oa:bf - H e Weizent Pratet (0 d0 b el s OREOReia BT B0 e &
Herman Barker, Somerville, Mass.
1g90b-2e /[ Barkerie Gluten Wond o AT T e
1912201 Barker s Glutend oo dd AN L watiea o, i o T 10
1919 BarketisulGlnten oo d i ATy e e e
1gebtaen s Barker'siGltten) Bood T B I 2 L iy (i Uil i e
1012:2p | rBarketls iGliten Eaod) SR L 00 g Sat W hG By s
1919 Barker's Gluten: Boodi S B 0 1 L i i b o s it Xk ;
1906-2eit i Barker s Gluten Bohd e R R S
1913-2p {i"Barket's Gluten VEoodl S IC 0 i b b e L
1919 Barker's Gliten Eood ¥ 0 0 Us L0 dn s en L il e D
Battle Creek Sanitarium Co., Battle Creek, Mich. ]
10t Bada &) WGluter Meal ol Gt Wil it el L T )y B e :
1916548 hiGlatemyWeal 0l 5 EON SR CanE TS L T D R R e
19T4-2q0i \Gluten  Meal \Bars )Gk, Ciul Sl s e b el i S
Bischof & Co., London.
1907-2g | Gluten Flour ........... EHesE s SEOHCE R S
Callard, Stewart & Watt, London.
1900-2e ) @asaid Blour s SiREmsih U s el il ERTIa vt D
1909-3 Casetd Bloun i e il i e el o i Sl e G
1g3b-da-l GIten i Towe oo LT T g gl w g e e e e
Canada Cereal & Flour Co.
10X0-4D | Gluten TIOUL i il i aei sidiv s os s bitars s s siats sia s s s
Cereo Co., Tappan, N. Y.
1912-2m| Soy . Bean Gruel Flour i .0 . .0 0 diies et saaas, oo vl S
1913-2p" | . Soyv Bean Grael Blour: w ki i i, vl 28 talaiassias e et s S50 (I
1919 SoytBean Gritel Blotit < L A
The Dieto Food Co., New York City.
1914-2q | Flour,; ' Pure Whole! Wheat', . .o sk ai il i ddiies s ULl
Empire Flour Mills. i
1010-4b  iGlnten s Blonr: il i e s b e L S e e S 4;

FLOURS AND MEALS.
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Reference.

1910-15
1904-6j

1906-2¢
19I12-2m
1919
1906-2¢
1913-2p
1919
1906-2e
1913-2p
1919

1916-4a
1916-4a
1914-2q

1907-2g

1906-2¢
1909-3
1916-4a

1919-4b

1912-2m
1913-2p
1919

1914-2q

1919-4b

Water.

0.40
8.60

I0.10
7.40
I1I0.10
6.30
9.72
9.70

5.70
10.00

7-55
7-35
6.83

I10.10

10.00
10.30
9.70

12.02

6.12

7.85

10.46

| 5
[

: 2
| ‘ &
< z

1.I0 | I1.50
1.I0 | 13.46
0.20 | 13.66
0.40 | 13.90
0.29 | 13.50
0.20 | 13.50
0.40 | 13.62
0.33 | 12.98
0.20 | 13.20
0.40 | 13.46
0.42 | 12.79
1.35 | 4.61
1.20 | 6.90
S 13.44
1.30 | 12.77
2.50 | 13.70
2.50 | 13.20
GO
2/0L1| '3.26
4.40 | 7.31
4.20 | 6.90
3.08 | 7.38
.15 | 2.36
048 | 2.30

Protein. Nitrapendiey
8.0
o8¢
% a 5% 4
! B : LhE 3
NS - £
L} “ 2 = o - 3}
ISR e B
0.40 080 | 71.40 6.00 | 1.00 | 364
' 76.70 12.20 1.40 | 368
.« 7790 | 0.00 | 4.50* 6.70 | 0.60 | 362
«» 7920 | 0.20 | trace 12.30 0.50 | 370
.« 7605 | 006 | 256 0.84 | 044 | 361
.« 7700 | 000 | 6.00" 6.10| 060 | 362
.« 7520 | 040 | 3.70 13.40 | o0.60 | 375
..... 7399 | 008 | 523 1014 | 0.51 | 362
..... 7520 | o.00 | 830" 580 | 0.80 | 364
76.70 | 0.60 | 3.40 1260 | 060 | 377
72.90 | 009 | 6.39 080 | o040 | 360
26.28 | 0.12 | 5503 865 | 1.02 | 360
39.33 41.12 10.08 | 0.92 | 370
76.61 Lt AU ACIR SR
72.80 | 0.20 12.00 3.60 | 372
85.60 none 1.40°| 0.50 | 353
8260 . i none  3.10°| 1.60 | 357
Sisen L2340 none
..... 1858 | 1.50 | 43.87 1694 | 4.48 | 358
45.70 3 ‘i.go 0.60 22.00 | 20.50 | 458
43.10 ...:. | 2.20 | trace 24.00 | 21.40 | 465
46.1314 2.38 | 0.90 21.86 | 18.63 | 443
y 1345 | ‘1.01/] 62.44 "11.00. 2.31.] 371
13.11 | 0.25 | 50.08 1548 | 1.14 | 3.61

! Includes water-soluble carbohydrates.

2 Includes fiber.
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TABLE XI.—CoMPILATION OF ANALYSES
g Manu'facturer and Brand.
5
‘:’(
& ‘-
! FLouRs AND MEALS— (continued).
| Farwell & Rhines, Watertown, N. Y.
1006=g¢" (hy Erescordtlone as il alibels Jo Lniinsavs dide et dat el s . 1L S
1grd-2n [ Creseauilounsiide i i Des Sea it o niii i sl ol oY
20Y3-2hl Creseon Bloutiin s A% CCa s g BTl i iede e e L
Yoo ad vt Gluken Wlonr i | aahd iy by be dsbiaae Lt ol 1L T
1000-2eh luGluteni BLotst: ol R s e Sl S e L .. .
1906-26 51 GrlufeniiBlarrsiac dilliond 1 ot e s Sietan e INeeLs i e sl
1909-3 Gluten Flour
1933-2Dijx B luten Blonity ot s in® il GE D .ok s A B0 G s DGR
1g13=2D HUElukent I loute . ol theia i v e Lt S LBkl b e L L
T58k4a on Glutenstilotey oo Hpdes S el W T e b e Wl eyl oL o
1916-4a | Gluten Flour ..........
1950-4b (s Eluten Floures al sl sin JaBhslin . dors i Ba bl ais el L L. L
IQXEAD (18 Gt e B IOt . e e T T S h o & oie IR 4 G e o e 00 o v
1qgeab s Elutert Il ot ran il il @ e s b e L et [ o
19X0=4D; (b Elute N RIOURI A0 T4 (ilstn o B R T s s 1 e 5 Sl A b A L BIR e i« ms o vis
1919 Genuine Gluted Blour 40% ool sl e ... ...
1004-2d [ Special iDfahefic tRand il etics celgipaiillge st cis Dty
1906 2¢ sl Special iDiabetic Hotdy . Qe B8 .. | oo bl e SR b d il e e s
1906-2¢ drSpecial iDiabetic. Food fi £ 50 40 ekt s 0@ ek o] o0 X d R A d i o e oin
1906:2¢ | Special -MiahetictiFood Jofaaas il il b £ 1h s me A e < s
IgE3 2Dl shecialtiDiahetic iR oodyalEiomaaon 5o b s rs il e e L L
; Gericke, Potsdam
syl s BT R GRS P e R e B L e i S e (S
| Golden Rod Milling Co., Portland, Ore,
1o¥a-20 oA lemerSpecialllonr. ol b AR ek St G SRR e, e e
1919 i phaen Siiecralgbdour, <C il la e SRl el Sl amen o Kl Lo
Joh o R G U T o T o L R G e R SYRMNINAPA At RS YR i | Xl i T M
f O. B. Gilman, Boston, Mass.
ara-2n it Glhute R ONeE TRl I KA G el e ld S S IS e, L L
f Karl Goldscheider, Carlsbad.
1909-3, ‘| Conalbin-Mehl NO. T e v covsrnealstdin s s s dlinbios daiubie s vntiineonse
Gumpert, Berlin,
Tgregl i R trante il oot o s s iRt o e S e s e L e e
1908-Iocj Wehicat Brorerm Hragard's oo sl ab-uss Ll et S s e e A, L. .
} The Health Food Co., New York City.
M e T DR 5 e R e L e A S
10T 3-2pi T el e sl o e g e S SR SRR e .

FLOURS AND MEALS.

orF Dr1aseric Foons—(C ontinued).

301

1 Includes water-soluble carbohydrates.

2 Includes fiber.

P 2 Nitrogen-free
Protein, extract.

- . h h - x

Yy e i S .| Hed ks

g i - S B R G S O AR
A R e S T
=3 < z = z & b & = S
12.70 | 0.50 | 1.78 | 11.10 S L O T 7480 | 0.90 | 352
12.70 | 0.40 | 2.90 | 18.10 ... | o040 | 57.20 1020 | 1.00 | 35I
Pl [ hR22 | 20.10
..... T.50 | ivaa s 855 | .... | much
12.70 | 0.40 | 1.82 10.40 | 0.30 | 71.50' 3.80 | 0.0 | 351
e o T VIS v 8 i 0.90 | o.10 | 72.00' 320 | 10O | 349
3070 | 0.50 | 192 | ... 10. A 77 .40 0.50 | 358
8.30 | 0.60 | 6.90 39.30 | 0.20 | 38.10 1230 | 1.20 | 370
8.60 | 0.50 | 7.41 42.20 | 060 | 3280 14.20 | I.IO 367
10.65 | 0.45 | 3.06 17.44 | 0.04 | 63.30 7.05 | 098 32(6)

7.05 | 035 | 7.04 40.13 | ... | 41.35 1012 | 1.00| 3

1003 | 0.34 | 3.64 20.75 |'trace | 54.00 12.55 | 1.34 362
11.14 | 0.57 | 3.84 21.89 | trace | 5571 0.41 | 1.28 | 360
0.34 | 0.52 | 7.16 40.82 | trace | 32.17 15.75 | 1.40 368
9.09 | 0.55 | 6.90 30.32 | trace | 37.75 12.03 | 1.26 368
1065 | 075 | 7.10 | ..... 4047 | 0.23 | 37.01  9.42 | 1.47 361
..... 206, 350 a s Kot much1
12.00 | 1.00 | 2.29 | 14.30 1.40 58.301 9.10 | 3.00 | 354
10.30 | 1.60 | 2.27 | 14.20 1.10 | 62.100 7.0 | 2.80 | 362
12.40 | 1.30 | 2.05 | 12.80 0.60 70.30 2.60 | 358
9.60 | 1.80 | 4.40 | 27.50 1.70 | 40.00 1660 | 2.80 362
0.30 | 0.00 | 13.34 | .. .- 76.64 10.46 3.30 | 376
10.00 | 0.70 | 2.53 | 1580 ..... 0.70 | 57.00 13.50 | I1.40 361
IT.73°| Tio2 | ‘22 I3 SR e 0 RO M D 356
1232 | oo o [UIRAR L aripibie 3:4:08 | s | 66970 . ) o Tl
8701 1,00, | CZ GRS 43.20 | 0.60 | 31.40 13.10 | 2.00 360
0.40 | 0.50 | 1.74 | 10.90 78.80° 0.40 | 362
6.60 | 2.00 | 584 | 36.50 9.40° 44.60 | 585
7.00 | 0.60 | 6.69 38.10 | 0.30 52.80° 1.20 | 374
850 | 6.40| 810 | 5060 ..... 200 | 7.20* 880 | 1560 | 407
7-80 6-‘:;0 8.05 | 50.30 280 | trace 17.90 | 14.80 | 406
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TaBLE XI.—COMPILATION OF ANALYSES

| Reference.

1014-2q |
1919 |
1919
1911-2k
1919
1914-2q
1916-4a
1919-4b
1906-2¢
1909-3
19i1-10d
1913-2p
1914-2q
1919
1913-2p
1019
1906-2¢
I913-2p
1914-2q
1913-2p
1914-2q
1919
1906-2¢
1913-2D
1014-2q
1919
1919

1892-6j
1892-6]

1919-4b

1906-2¢
1906-2¢
1919-4b
1919-4b
1913-2D
1919-4b
1919-4b

Manufacturer and Brand.

Frours AND MEALS— (continued).
The Health Food Co., New York City— (continued).
Almond Meal
Almond Meal
Bran Biskue, Gluten Bran
C. B. X. Cold Blast Flour, 25% Protein
Diabetic Casein Flour (self-raising)
Gluten Flour No. 1
Gluten Flour
Gluten Flour 40%
Glutosac Gluten Flour
Glutosac Gluten
Glutosac Gluten Flour
Glutosac Gluten Flour
Glutosac Gluten Flour
Glutosac Gluten Flour
Pronireu (Gluten Griddle Cake Flour)
Pronireu (Gluten Griddle Cake Flour)
Protosac Gluten Flour
Protosac Gluten Flour
Protosac Gluten Flour
Protosoy/ Soy Eloseiar o den [ R0 S st 03, 3 S LV :
Protosoy Soy Flour
Protosoy Soy Flour
Pure Washed Gluten Flour
Putre Washed' Gluten: Flotrtate Ll e Sl o A0 § A 8
Pure Washed Gluten Flour 4
Pure Washed Gluten Flour
Snow Flake Diabetic Casein Flour

R. Hundhausen, Hamm.

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

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

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

Aleuronat (pure)
Aleuronat (less pure)

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

Hudon Hebert (furn’r). 4
Gluten: iElonr G5 s St el S ol Ui i R o (s S A

Jireh Diabetic Food Co., New York City.
Diabetic Flour
Diabetic
Diabetic
Diabetic 2
10 Voy 1) el il o baen Aty CHBR ARV SRR PR ST I S Y :
Gluten Flour e
Gluten Flour

Reference.

1914-2q
1919
1919
1911-2k
1919
1914-2q
1916-4a
1919-4b
1906-2¢
1909-3
1911-10d
1913-2p
1914-2q
1919
1913-2p
1919
1906-2¢
1913-2p
IgI4-2q
1913-2p
1914-2q
Iglg
1906-2¢
1913-2p
1914-2q
1919
1919

1892-6j
1892-6;

1919-4b

1906-23
1906-2¢
1919-4b
919‘41)
913 -2p
gIg 4b

191941

Water.

7.16
7.90
9.19
8.70
11.93
7.65
7.70
8.48
10.10

8.70
8.20
8.18
10.53
8.80
10.81
10.60
8.00
8.16
3.00
3.86
6.32
6.20

6.10
7-03
8.31
10.41

8.50
9.10

11.84

9.30
11.00
10.36
12.03
7.60
9.10

11.34

Ash.

5.48
6.01
3.38
0.50
0.16
2.78
0.65
1.10
1.T0
1.40
1.20
0.75
4.90
4.26
0.70
0.00
1.30

5.30
4.43
0.80
0.50
0.58
0.71
6.07

0.0
1.20

1.24

1.30
1.30
1.04

I1.0I
1.40
1.40
1.34

FLOURS AND MEALS.

oF Di1aBeric Foops— ( Continued).

Nitrogen.

2.29
1.04
2.60
2.49
2.30
2.52
2.50

Protein }
= - \
5

¥ v | AL

Bod w0

Z Z &
dO T3 O AR
SO:2R N i o
s 2GR iy ey
10,10/ 7o el oy 0
722t el or e
----- 69.03 | o.21
..... 4150 TR
30:21 17 D!3K
31.I0 | 1.00

32,20

----- 3340 %,
----- 36.40 | 0.70
34.65 | 048
41.50 | 0.29
----- 34.00 | 0.50
----- 37.85 | 0.20
I 33.40 | 0.30
e--. 3800 | 0.30
42 :-30 41.90 | 0.38
% [ TR AR 5.40
A2 R AN 2.75
3038 4.33
.. 5690 | o020
..... 73:20 | 0.40
cvsse . 78,00 | 0.40
see-. 7490 | 0.30
79.19 Biien Jas
..... 4 H 0
70.85 | 0.20

..... 14.36 | . 1.30
14.30 v o | I1.00
I12.10 soh e I1.10
i 14.82 | 1.00
..... 1422 1 “1.05
A48 1.40
----- 14.36 | 1.20
..... 14.25 | 1.60

! Includes water-soluble carbohydrates.

Ni 1trogen -free

[ Viez:tract
f.04
v HRC
3140
8 oS85
n o2
none 15.91
noge 18.00
3384 13.90
68.90 10.70
noue.riiElre
7.00 12.36
3B00. O
3727 12.99
49.30' 5 8o
58.10°
:3.6'.90 14.10
41.06 11.84
36.20 9.05
37.70 12.00
36.56 0.14
50.00' 4.10
36.30 13.90
31.50  14.80
trace 24.50
1.86  24.17
1.86 25.10
27.50% 111750
7.00 11.20
281 10.08
3.77 10.04
none  3.18
11.55
17.45
.52.20 16.84
66.60'  5.30
72.70
50.13 20.60
50.62 18.55
60.00 12.00
50.00 21.86
48.66 20.41

303

sl

= S
21.84 | 457
15.44 | 412
10.53 | 396
0.90 | 367
0.79 | 319
0.88 | 362
"Tos | 371
1.60 | 359
0.60 | 367
‘230 | 370
1.69 | 369
1.68 | 362
1.20 | 349
1.18 | 345
0.00 | 358
1.70 | 372
1.96 | 370
19.83 44g

19.1 44
18.58 432

0.90 | 37
1.60 | 380
1,01, ] <873
197 | 373
1.15 | 340
0.50 | 365
1.20 | 364
2,22/ [/ 2y
2.20 | 365
1.80 | 335
1.96 | 360
2.52 | 356
2.30 | 370
2.08 | 371
2.40 | 355

2 Includes fiber.
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TABLE XI.—COMPILATION OF ANALYSES
“é Manufacturer and Brand.
: p
‘2
M A -
Frours AND MEALS— (continued).
Jireh Diabetic Food Co., New York City— (continued).
Tora-2p Sl BategtiBarleve O dGr i E e S e n kel e S s R A e Sl e O
14132 i« Batenti Cotton v Seed b HIGUE oot bl alae o L B SR b v s v ol
161 5-2D (i Eatent LentilssBlont wiah L ln ISR Uu i sl sl i i e o
1913-2p | Protein Flour ......... (OSSR e o NG e S SR T e el L L
Y018 Zhisamtia tHean Hlol T vl deS S S il i Sl sl e L
Tgob-2e |- Wiheat and "Barley Blour St o dimosnd 0 S Tt vais ool
1966-2e s Wilieat and B ariey UITLOUE & e i Bois o doation s Adp sipitimmtsiss 1o+ sl
Johnson Educator Food Co., Boston, Mass.
1go6-2e ['Educator Standard GlutenyBlour ..., o 088 ciiio s llid vl f . 0
fgrezk o Educator StandardiGluteniiBlour .. .. (L2800 L0800 L D0 LT
1911-10d| ' Educator Standard Gluten Flour ...... ol i iiiioi .ol
The Kellogg Food Co., Battle Creek, Mich.
1904-11 gabs i intan WNEeA L AR S0 BT sy ek RS 3 (e iR L L 5
3000-a|, SEe07s, Glaten IVMealEREsE B EEL dud i e DU RRIL GBS B L L o
1912-2m 20% iGintentWea |5 ety o CODEEC, L fin L D L e LI e L
Y81 6:28 'l 2006, (Gitten M eallfanbo S0DMIL, o0 sl G Bi, s A UL Gl L
1906-2¢ 407 Gluten PRICHT (U155 s oSS o s R L L T L L
1qao ze S[lapen Glirte n Ml lour e Te. 1. o v ORI Dl RS TR R L
T0ck 3 e daTe lnte n S OUR L I b s < W d SO S BG LRE el s |
101 2 A0 7. Glnte n MEIONE f5e 00 SUENT S gl GRS L OIS R s i
1d13k3p P 40%  Gluten bR Iour Bndon BRET Lo oo i JIDE L SRR O T L L O
103625 D407 Cltenihlour Yoty 0ai o0y i SR L GERVHNL RS OSTE L L L aa
1919 dabuittens Elone AROQ0UBNSS wice  EE RE 2 LN R R R L L
1909-3 40% Gluten Flour, Self-Raisimer QLGN IR0 ST IERoOl i DL oo o
10rheas o407 PGluten iMealll e Ul i Ll o SRSl L e L L
1919 40% Gluten Meal (horouehlyi Cooked o Lo aiame e Wi, . .
1haa.3 CESactaGIntedt D b e IR BRI el RS, AR .
St Ao s0ZenCilut Bl Lol SRRV RN U s b Qalde el el SR ANICH SRl o
19106 4at b Gluten Meal oL il il g o v R I R LA I L
21625 (W EmrelGlntent Meal 0w b e o e et bl s R Sty « oo oo
1919 FnreliGiliten’Meal sl ra Pnl S0 sant < IRl sl L NI TR . . . o
Lister Bros., New York City.
1gvicat i Tisterls:Digbetic.Bloite, 'Self-risine L Ui o b ot S t, oo - o8
1919 Tisteris DMahetic Tlour; LSt tisii g i, LA A L s o+ o
Lyster Bros., Whitefield, N. H.
ya et A Cadent B lour o R i a5t s Sl i . L« - oo
T B D 1 G e e e 478 s hoa Ik b lary o s s tmyorteiale An riiacs Saferae s & ¢ +i8
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oF DiaBeric Foons— (Continued).
Protein. | Nlt;?tgr?éfree
é =98
£88
8 & © 4 & ! gt =
obag e il S e S B TS R R R
z < 2 z % & @ &ha = &)
5.00 | 1.10 | 1.82 | 11.40 0.70 | 67.80 12.40 1.60 | 381
7.40 | 5.50 | 7.86 | 49.10 4.00 | 6.00 15.30 | 12.70 | 396
5.00 | 2.50 | 4.37 | 27.30 3.30 | 42.60 17.20 | 1.20 | 350
7.30 | 1.70 | 5.02 | 31.40 0.90 | 4850 820 | 2.00 | 370
4.40 | 4.60 | 6.77 | 42.30 4.70 | 0.00 25.80 | 18.20 | 435
9.70 | 1.50 | 1.80 | 11.80 1.60 | 66.20* 7.30 | 1.90 | 358
0.50 | 1.60 | 1.81 | 11.30 1.40 74.40 1.80 | 359
TI:30 N 100 | igBoy el o, 24.10 | 0.40 | 56.80' 4.70 | 1.70 | 358
7.30 | 0.80 | 6.42 36.60 | 0.20 | 40.00 1280 | 1.40 | 374
i1-10d | 880 | .... 6.42 36.60 | EoltRn N
10.50 | 1.00 | 2.53 14.40 | 0.40 | 57.40 15.70 | 0.60 | 355
S.00 1 1oL 0 gia0 et e 1020 ey 70.00° 0.80 | 364
0.80 | 1.40 | 4.40 25.10 | 0.10 | 49.60 13.50 | 0.50 | 357
7.05 [F122. | -Ai33 24.68 | 0.12 | §51.24 14.17 | 0.9z | 369
10.50 | 0.50 | 6.45 36.80 | 0.20 | 46.00° 3.90 | I.20 | 361
850 | 1.40 | 6.14 35.00 | 0.10 | 50.00' 3.80 | 1.20 | 366
o 0 i o ) [ 2 W60 (I 53.50% 1.80 | 373
0.70 | 1.40 | 7.52 42.00 | 0.20 | 31.90 13.00 | 090 | 359
800 | 1.20 | 6.99 | ..... 39.80 | 0.20 | 40.530 9.40 | 0.90 | 367
862 | 0.89 | s5.90 33.63 | 008 | 4804 7.31 1.43 | 369
10/10 [10.63 |, 828 [ Ll 47.20 | 0.26 | 3066 10.17 | 098 | 261
880 | 1.30 | 6.19 Seian ]| 53.60° 1.00 | 365
7.30 | 1.36 7.20 41.55 | o0.10 | 36.50 1I1.99 i A
8.50 | 1.38 | 7.54 42.08 | 0.31 | 33.38 12000 | 1.45 | 380
720 | 060 [ 12,61 [ ... TG0 [t 10.40° 0.90 | 373
Q.10 |10i60 ' 13.0F: | vk 74.20 | 020 | 6.20 880 | 090 | 365
5.10 | 0.45 | 12.90 23.53 | 018 | 310 1588 1.76 | 386
41607 [Ho00T [irgid 7 be 20 76.78 | "0.08 | 6.77 * 10.00 | 08I | 374
773 o0k 13,88 1sx. .t 79.12 | 019 | 2.56 874 | 074 | 368
11.62 | 2.77 | 10.78 | 67.38 0.17 | none 17.20 | 0.86 | 346
11.53 | 9.44 | 10.03 | 68.31 0.05 | none 9.72 | 0.95 | 321
5.70 | 5.78 | 13.52 | 84.50 0.05 | none 0.37 | 3.60 | 381
16-12a | 6.58 | 7.00 | 12.68 | 79.25 Al pone T .00 e

!

: Includes water-soluble carbohydrates.

2 Includes fiber.



306

Reference.

1913-2p
1013-2p
1913-2p
' 1913-2p

I913-2p
1919-4b

1916-2s
1919
1919-4b
1916-25
1919

1913-2p

1919-4b

1913-2p
I919

1919-4b

1919-4b

1906-2¢
1906-2¢
1913-2p
1906-2¢
1913-2p

1901-16

. Roborat

CONNECTICUT EXPERIMENT STATION »BULLETIN 220.

TaBLE XI.—COMPILATION OF ANALYSES

Manufacturer and Brand.

-

FLoUurs AND MEALS—(continued).

Eugene Loeb, New York City.
Gluten Cracker Meal ...........te
Imported Gluten Flour
Pure Gluten Flour

Gluten Flour
Gluten Flour

Loeb’s Diabetic Food Bakery, New York City.
Gluten Cracker Meal
Gluten Cracker Meal
Gluten Cracker Meal
Pure Gluten Flour
Pure Gluten Flour

Thos. Martindale & Co., Philadelphia, Pa.
Special Gluten Flour

Glutensdelofeiieala ok 0 N Sl El i shond e 0 e (7 O
Mayflower Mills, Fort Wayne, Ind.

Bond’s Diabetic Flour

Gluten Flour

Gluten Flour

Gluten Flour

Theo. Metcalf Co., Boston, Mass.
Soja Bean Meal, 5.5% Starch
Soja Bean Meal, 7.6% Starch
Soja Bean Meal 18.0% Starch

Vegetable Gluten 20.0% Starch
Vegetable Gluten, 8.1% Starch

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

1TIncludes water-soluble carbohydrates.
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1 OF ﬁIABETIc Foops— (Continued).
T HNitrogen-free
| Protein. ‘ extrait._‘f_
i | | g g
5 : “ St 28y | 5
3 = 5 4 i 3 285 & =
B < = Z - @ ara = S
.70 | 1.00 4.45 25.40 | 0.30 | 40.20 15.70 7.70 | 304
33 g.zo 1.40 | 12.21 60.60 | 0.40 | 4.40 14.10 | 0.90 | 361
3-2p | 10.I0 | 0.60 | 6.45 36.80 | 0.30 | 30.60 10.20 | 2.40 | 368
B | 110 | r.10 | 234 | oo 13.30 | 0.50 | 54.60 17.20 | 2.20 | 360
) : 603
-2 800 [ 0080 E 702 ] L 40.00 | 0.30 | 30.80 8.50| 1.10 | 3
,4% 3.72 0481 6z M L, 34.86 | 0.20 | 30.87 14.11 0.76 | 362
5 8.2z | 1.0 6.82 [1.500 38.87 | 019 | 31.50 11:14 | 8.92 | 407
- 8.40 | 1. sg (o el (S e 36.71 | 0.28 | 30.66 11.48 | 10.88 | 417
-4b 7.04 | 1.30 | 6.46 36.82 | 0.30 | 32.17 12.43 | 8.95 | 406
2s 8.85 | 0.51 7.65 4361 013 |'3598 ir0.11 1.01 | 333
- | 1048 | 0.89 | 6.80 38.76 | o.15 | 3822 10.30 | 1.20 | 360
o
'-,zp 8.20 | 0.60 | 6.45 36.80 | 0.30 | 41.40 11.20 | I1.50 | 371
‘ ib | 12.52 | 0.38 | 2.22 1266 | 0.25 | 61.51 11.52 | I.I6 | 353
v\v-zp 0.40 | 060 | 6.43 | 4020 ..... | 0.20 | 4060 7.70 | 1.30 | 366
10:35.1.0:85 ¥ 1842 I8 47.99 | 0.30 | 2863 10.23 | 1.65 | 365
: B | 11.00 047 | 216 | ccvis 12.14 | 0.30 | 60.34 14.28 | 1.38 | 358
: ~4b | 1065 | 045 | 2.64 | ..... 15.05 | 0.25 | 6328 9.32 | 1.00 | 360
A-2e 7.80 | 4.40 | 6.38 ,32.33 «ee.. | 300 | 0.00' 15.90 | 19.10 | 43I
6-2¢ | ..... 5.89 | 36. LTS B e (2 ECD (RS
- ! .10 | 6.56 | 41.00 < ... | 3:40 25.00 20.00 | 444
3 :ep ggg 3.70 9.§2 4 ... 56.00| 030 | 268" 60| 160 | 372
[3-2p 7.60 | 0.50 | 12.86 73.30 | 020 | 500 11.00 | I.50 | 374
-16 g:50 |'1.40 |'13:17 [182i30/ 1L W 0120 2.90 3.70 | 374
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TaABLE XI.—CoMPILATION OF ANALYSES

Z;; Manufacturer and Brand,
5
E
FLours AND MEALS— (continued).
North Western Cereal Co., London, Ont. )
193628 (i Gluten il onss i, b, CREil il DAl i s
1964 a s Catiten THIGUIE Tooi it ot o S e et s i o L 3
TombAn wi Gluten Blounv. . Ly S Sl lodl et A e L S
g o pd O VE GO ) B o To T Sl St O S GRSt SR Ol QM R
1916248 G mten Blours T AT Ol Tl s s R T
TGl Gliten EIOWE, JA0T0) i o o i tos et bk b o f R e T
Norton-Truax, Chicago, Ill
1919 15 121085 673 s inaReab SO SER S B M N (R P . e Je iRt e
Phospho Food Co., Los Angeles, Calif.
1gr4-2q HiPhospholiiE S0 i ciall Mgl i e i A o L
Pieser-Livingston Co., Chicago, Ill.
T9ea=2p LG uten Bl our M SE S oL SR s A P S et S
1guRsen s (G lisken TELoMEr SHa 0 S U oS R e B i b R i S S E L
1919 Genuide) Gluten Elour b dudi e M e rane, o
Potter & Wrightington, Boston, Mass.
1919 DietsBasel Gltteni B lotnt ool w0y 8 e S pl i s i o
1919 Diet-Ease, Gluten Flogr Lo id. s et a fe v B g e S
The Pure Gluten Food Co., New York City. 3
Tgoa-z s (G Gluten Rloprilan st ifest i Gaifee s b Rt sy h
103E-2k HiGumiGlutenk Blourho v o0 . it i L2 00 L ARV AL R BT 4
T002-Th 4 GEmEGIIte GEound, & U Lo sl T R R e e o
TOGA=T T8 A Gt Gl tens(GEG tind A0 Dt e S IO A SR AN Bt iy s s i S
10obegeinGumyGlutent Groafid: 1 Lo Ve sl d aol s R SR
1902-~1h % G um’iGlute i Self | Raising i 5 L Lo e imli et Ha e iy e S
1906-2¢ Sl am Gluten ) SelfiR d1sing 000 im0y a0 e o < Re e aiis i S
1006-2¢ - Hopts GuimneGluten s 0 i weie a0 0 s T i S M
1032~ Hoytis (GuniiGluten  Blouri 509 "o o susiened U1 e i p i 43
1914-2q || Hoyt's Gum Gluten Flour, Ground ' ..., i ol ot
1914-2q | Hoyt's Gum Gluten Self Raising Flour .......................u8
101424 [ Hoytls .Gum| Gluten ;Special, FIOUER /. Fotis i siisimss s giin ot s oo aali
1901-10b P lainiGluteh MRlourars ) Aes il afii st i B Gt Lt e
13- Todiydiure (Gluten: Plours.del 2ot ol s Svanliol o iy s sl -
I9rr=-1odi: PirredGiutensdflourt el ailod der o e i s S T
Pure Gluten Food Co., Columbus, Ohio.
1919 Hoyt’s Gluten Flour over 40% PROLEUN el bl s §
1919 Hoyt’s Gluten Self-raising Flour over 40% Protein ............. .
1919 Hoyt!s Gluten Special Flour 80% Protein .........:evvsssoe.vanti
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oF Diaseric Foops— (Continued).
k i . o Nitrogen-f;erew
Protein. extract.
£ .8
; . % ) $85
g i g . = I e et
R R e I
3 - 7| & ik g | SERD diol ]
& = < Z R N = 0 K = S
1916-42 850 | .... 107 e 11.80 60.60
1916-4a | IL.IO | .... 2.42 13.79 54.68
1916-4a 0,30 |k 203718 sluta 1 1 G B el B T o YA RAN PN T sty | K
1919-4b | 10.2T | 210 | 2.99 | ..... 17.07 | 1.58 | 42.10.. 21.95 | . 4.99 |- 360
1916-4a | 12.77 | .... TRZ BN TOME | ¥ oot |- 64 B0y ol 2,02 .ok
1919-4b | I1.66 | 2.27 | 2.49 | ..... 14.20 | 2.40 | 38.65 25.56 | 5.26 | 361
1919 117201 16,354 12,441 | s aetint i, none  2.72 1.46 | 335
1914-2q 874 | 1.22 | 2.19 | 13.69 1,24 3| 15857\ xads| ) Syg i 266
1913-2p 850|060 | 693 |..... 39.50 | o.10 | 3840 11.60 | 1.30 | 370
1913-2p 870 | 10605 "6:607] v 38.10 | 0.20 | 36.50 14.50 | 1.40 | 369
1919 1016 (0BT el &L i 41.38 [ 020 | 36.31 ' 9.79 | I.35 | 362
1919 12.50 | 0.08 | 4.64 26.45 | 073 | 46.89 10.29 | 2.16 | 354
1919 8.76. | .0:060}1::0.04 1) vs s 39:50 |+ 0421 3620 11.78 | 2.32 | 371
1904-2d 8.69 v 0 p-t i s g B L0 PN B DR T
1911-2k 8.10 1. 100 6 ag | F 34.90 | 0.20 | 42.40 11.80 1.60 | 371
1902-1b | 11.90 | 0.90 | 4.29 SRR AT 61.30° 1.40 | 356
1904-11 10,60, |- 0800 7080 Gl 40.20 | 0.40 | 30.00 16.70 1.30 | 359
1906-2¢ 6.00 | 1.00 | 8.02 45.70 | 0.50 | 38.60° 540 | 1.00 | 376
1902-1b 0.80 | 3.80 | 5.04 28.70 | 0.30 516.00 1.40 | 351
1906-2¢ | 10.80 | 4.50 | 6.00 | ..... 34.50 | 0.50 | 42.90' 580 | 1.00 | 342
1906-2¢ 11.20 | 1.00 | 5.00 20.00 | 0.30 | 52.00° 4.00 1.60 | 358
1914-2q (%o o BT i o o e [ Bl 45.32"|" 0.33'1'37.07 ... 882 T.154 378
1914-2q 8.21 | 060 | 6.71 38.24 | 0.18 | 42.61 0.23 | 093 | 369
1914-2q 7.30 | 3.88 | 6.83 38.03 | 040 | 3808 0.76 | 0.75 | 357
1914-2q 5.63 | 0.03 | 14.51 827901 f0.38 [N 2t e g o e 396
Igor-10b | 9.90 | 0.60 | 8.58 © 4890 | o.20 34.50 5.00 | 363
I911-10d | ... .. 3 60061 . .o R b R ] T YRR Al
Ig9r1-10d | 9.10 6.29 S A L Rl R e e e
1919 1068 | 0.82 | 7.34 41.84 | 027 | 33.19 12.07 | 1.13 | 350
Ig1g 1018 |.385 | 728 [ ..... 41.50 | 0.50 | 33.38 0.72 | 0.87 | 346
I91g 682" .10 RERE4 ", . . .. 778027 281 110631110 378

1 Includes water-soluble carbohydrates.
'

L

2 Includes fiber.
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TaBLe XI.—CoMPILATION OF ANALYSES
2,;' Manufacturer and Brand.
5
‘S
~
Frours AND MEALS— (continued).
Rademann’s Niahrmittelfabrik, Frankfurt.
1913-2p | Diabetiker 0 v g S A ST R U SR R e s B M B 3
Ralston Health Food Co.
1895-1a | ‘Gluten Flour ... . iiue it loniiiii nbilhneiihoes sl ooe o
1002-1b | 'Gluten Flour ......cie.biciiloniioisennninansiinnarses.ae - g
Schulenburg Oil Mill, Schulenburg, Texas.
1915-2r | Allison’s Cotton Seed Flour ........c..oiivieumnrnnninnnnesnn.ns
1919 Baumgarten Process Allison FloBr-\ 5 s B eSS ST L
Soy Bean Food Products Co., San Francisco, Calif.
1919 Soy Bean Flour A ......c.. .. tiiiiciiii i hatiaieni
1919 Soy Bean Flotr B v als i sleisios sonavisiaian svaiebivaieeanns s oo 0 il
Sprague, Warner & Co., Chicago, Ill.
1913-2p | Richelieu Gluten FIour ........oueiiiiiiiiinniiiimanrenenseees .
Still Rock Spa, Waukesha, Wis. i
1919 Curdolac, FIOUE .« ivuislois ot sinsennnrnassbedessasiaseiusstoee it
G. Van Abbott & Sons, London.
1913-2D Almond PO & 5 oo e sl ovsrite orm s e v a | Siow ) s i esetiot £ ia0sEw e e sl Ladaiis) o1st e s o RN
1913-2D Gluten TIOUE S1k s o ocs i loar bas ATals s aompalocstin Sl e o aiaie aieioie s +iie VIZEE
1913-2D Glutet] SEmola /. bivis syt s Jin s sai i ol o dih hivie doe s iaia s s S s
Waukesha Health Products Co., Waukesha, Wis.
1917-2t Ayos, the Improved Soja Bean Flour ........coieiiniineeronnnet b
1914-12b Hepco Tlourtit D Ser i Uval, e o st o ST v o T
1919 Hepto) FIOUR .l el G Sl i s itiiitie s co ciebinalyids s b SERE
White Swan Spice Co., Toronto.
1916aa | Died Flour |y b iws s ds Com vavbmaiti s s supie d ndi b s s SIS
1orfids | Diet Flour ol ot Uan i s Bhyigs s el o VRS e e Ve SRR
1919-4b Diet Flour
101g-4b | Gluten Flour ©....lutococaveeriemonsaiban,annileroran e o e
1959-4b. | Gluten Flour .......0. v loiie iinesiriinaon s snahl s bl s SR EHE
1g1g-4b | Gluten Flour ... vu aoihiassisbiisnniannanarenicraerais oA SEE.
W ilson Bros., Rochester, N. Y |
1919 Genteel Brantl FIOUL .- e sl i sidsjais s stars iy ms et s any sois b S ;
1g911-10d| Gluten Flour, 4/7 Standard
1g911-10d| Gluten Flour, 4/7 SEARAATAL 1 e asitd & aias o Shat: rore 8 st sa tnte 6 oo S
1913-2p | Gluten Flour, a/7 Stahdard: .. .sun o SRS wdd R e
1913-2p | Gluten Flour, Self-Raising, 4/7 Standard . s s s oeeeea e o s e ni
1919 Gluten Flour .. (kb aeiil v S wismsnidasiesisebiehemis o gs sUab

FLOURS AND MEALS.

oF DiaBetic Foons— (Continued).

‘ Protatil Nitrogen-kree
; PR g =L extf::lst.
| | §.rd
$ i ; e i
: ) 8 b 3 23 ]
5 § x © % : o 1 oo g
< ) o & A e _§ £ 53 ¢ g
& e e g IR 5]
1913-2p 9.60 | 080 | 6.06 | 37.00 ..... 020 | 4680 3.90 | 080 | 362
1895-1a | 12.80 | 0.60 | 2.40 13.70 | 0.60
; : i 0. :
1902-1b | 11.00 | 0.00 | 2.53 14.40 | .. gz.ggz f).gg gg‘}
1915-2r 9.38 | 5.05 | 8.06 | 50.38 270 | 1.0
: .07 19.28 | 11.2 8
1919 8.08 | 5.67 | 8.00 | 50.00 A 1302161 I0.0i g8‘11
1919 7.65 | 471 | 6.69 | 41.81 1.08 | o
g .34 24.07 | 10. o
1919 7.91 | 5.08 | 7.04 | 44.00 207 | 076 25.08 I?;.gg 2‘;1
1913-2p 870 | 050 | 7.95 45.30 | 0.20 | 31.60 12.50 | 1.20 | 368
1919 10.25 | 3.99 | 0.06 | 56.63 379 | 509 1780 | 2.36 | 335
|
/
1913-2p 4.00 | 3.00 | 3.94 | 2460 ..... 1.00 | none .00 | 58.60 | 6
;913-2p 10.20 | 080 | 12.02 | ..... 68.50 | 0.40 | 12.40 g‘go 5o..go 3?3
913-2p | 10.10 | 2.80 | 8.22 46.90 | 0.40 | 2820 870 | 2.90 | 361
1917-2t 8.75 | 413 | 6.63 | 41.44 382 | o
‘ ) .56 24. 16.8 8
;914-12b 6.96 | 5.05 | 6.72 | 42.00 5.05 | none 23.%3’ 17.12 127
919 8.00 | 431 | 7.04 | 4400 ..... 2.15 | 0.00 21.41 | 10.14 | 438
1916-4a | 10.20 | .... 2.06 | 12.90 60
. 100y e b L e S d NlEER I o :
1916-4a | 11.25 | 0.90 1.65 | 10.30 0.10 | 6 G
§ A / e P e 1.66
19;9-4!]; g7 00 Tl ) 866 | 0.55 | 61.20 ,16.8:;5 1.28 ggg
I919-4 g2t .77 | 12 ¢ 080 | 044 | 6230 16.00 | 148 | 370
1919-4]1; 10.50 | 0.75 | 1.56 889 | 046 | 62.00 1505 | 1.45 | 360
919-4 1084 | 087 | 1.61 9.18 | 0.44 | 61.60 1547 | 1.60 | 359
1919 11.60 | 0.08 .70 4 20.38
I911-10d | I1.10 | .... 348 93 18.10 bl o Akl S i
;3:1-10d {5 i Ju 1] (ST B.12 TGO PoE T SR £
3-2p | 11.00 | 1.20 | 3.33 10.00 | 0.30 | 54.60 11.80 .10 | 361
;913-2;) 12.20 | 4.60 2.78 15.80 ogo 2?88 i;gg 233 gg;
919 10.52 | 0.74 8.04 45.83 | 0.36 | 28.63 11.91 2.01 | 364

2 Includes fiber.

2 Includes soluble carbohydrates calculated as su;ar 9.‘02- per cent.
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TABLE XI.—COMPILATION OF ANALYSES

:g:’; Manufacturer and Brand.
é ‘
L
&~ =
PROTEIN PREPARATIONS.
The Bauer Chemical Co., Berlin.
T0I3-2ntP S aATato Tetr Lne L R b s B L e e v i L
Eiweiss Extrakt Co., Altona, Germany.
19006 1S o don IRl OE B st i s R AR o L
Krecke & Co., Salzuflen.
1902:-61 FlOE Reroin NI sl m SR S B e SRR L ool L L
Menley & James, New York City.
(s i o G s o e e B e St D R B N DO
Plasmon Co., London.
1806-61 7 Blasnion (avefage gtahalyses ) LR L EmE L lahn Sl e c .o oo
e Topimn e oA s ek s (et R SO G s S, IR o R W sl R
SR et e R LN R et S Rl S e T e R O
1909-3 ARG e R SRR B e L S R g s U S ORI
gl Troponwerke, Miilheim.
1898-6g | Tropon (average of many analyses) ..............coiiiiiniii.n.
e s g Ty ey IR I LB AR DR e TRt e L S
Sorr BREADS.
Canada Bread Co., Toronto, Canada.
1010-4b " GlutentBread S NG SIS (o SRR SRR LU A L
The Dieto Food Co., New York City.
1914-2q | Dieto Bread, Pure ‘Whole Wheat ............ocoiiiiiiiiiiiiinnns
Ferguson Bakery, Boston, Mass.
1013 2| GlutentBreadi i L b s Lt sl R S R -
Frank & Co., Bockenheim.
18092-6f | Protein-Roggenbrot L.........vviieioiiiaeniodioiione e e
1892-6f | Protein-Weizenbrot ... .. o.evvievuetsaveainidinsisvaiadannsens
Fritz, Vienna.
I g A e At B Ot e o L e s SR R SOl s - -
1910-5 Bl D DT O S CIIWAE Z 00 rh Tt Soralatis AT s Torbads Acu el SAarlsal A atate s ra FINIE e o = o * *
1910-5 8 ST o e e 0 AR N e UM e R SR R A R
Fromm & Co., Dresden.
1910-5 Won o HIEh hra £ I e El s Lt S N TR L - o
1910-5 ST 0y o) i, Kol S2 8 S shib B L e B SRR SR B L S

Reference.

2 Includes fiber.

PROTEIN PREPARATIONS—SOFT BREADS. B3
oF Diaseric Foops— (Continued).
: Nit-r;;gen-freeM 255 e e
Protein. extract.
i e
w52
)
g % g . EEe g
B0 3 = ‘ el -
4 g M “ GLER Al <
A RS L el R S
5.60 | 12.82 | 80.10 ..... i 4.20° o.10 | 338
T.00 4}, T450:1 0T 20« o o ili bk 1.10° 0.30 | 372
r.00'["13.41 1'83.80 “...%. | /0.30 1.30 4.50 | 381
090 | 1462 | ..... 83.30 | o220 | none O.I0 0.80 | 377
o i s o el S o S 15.90° 0.70 | 326
740 | 12:00 | il 6840 [T 15.50° 0.20 387
i (o B e -8 RS o Mg N 15.40° 0.40 | 322
760 [ 1250 (LT reton |t 8.70 2.70 | 339
.20 |1 T2.86, 13660 1 e aulks birasd 2.70° 0.20 | 359
oi80:{" 14,161 1'88.507 Liwh.t HuiL 1.20° 0.30 | 362
2.ZA0k G T an e 087 | 0.34 | 34.82 16,52 | IL.II | 255
160 | 1.55| ..iv. 884 | loy1'| 3657 11.4I 0.36 | 231
170 | 387 |..... 2210| o020 |2520 10.50 | 3.10 | 259
2. 80V [ LT 2160 | 2.30 35.10 6.20 | 283
270 ot e O 21.30 | 2.20 45.60 6.30 | 284
1:30 | [ 2iE0ib Lt 4 14301 ).6:20 47.90 080 | 2356
..... 344 9 10.600 1 s 50.50
618 BaBb0 ] sl sk I540 |« - fabial
2.0 EERIAey W2 T iR 47.30
..... 5. Z3URERR B0 v A L di i fe Bl 14.30
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TaBLE XI.—COMPILATION OF ANALYSES oF DiaBetic Foops— (Continued).

—_— e ~ T
{ Protein. » i extract. i
‘ Ly . e I
g Manufacturer and Brand. d ‘ ' : £5g : i
8 i ] o 5 b & Lo | BEE R i
s g R S e S el R ARy !
Y & s g E 4 P s |88z | = 3
[ 5 2 = < Z = z = n o = O
Sort Breaps— (continued). '
= o Gericke, Potsdam. ;
1910-5 oppelifogterhrat. ., i, U e LS ) 860 55k Aigar | vab.ge Ll WU 35.10 R B |
1910-9 Doppel-Porterbrot g&go FEQ WESOI 21000 . \oihids 36.60" 1.50 | 248 !
1910-9 i i et MR RGN S o S 35.10 | 1.30 | 4.9I | 30.70 ..... | 0.40 | 10.80 9-20 6.50 | 285 i
IR oy uinfacheRarterhrot Loy LU Gl L s e R 30:50 W60 1 285 EZI80 Al IR 48.30 1.80 | 280 !
e i e RPN SR R M e G e G 39.60 | 2.20 | 597 (3730 ..... | 060 | 1230 270 | 530 | 257 1
Karl Goldscheider, Carlsbad. ! §
1910-9 e SIS EGRRE RN ING. £ SH a eein 5n 0 30,10 | 3.50 [\ 458 [:28.20 ... | 440 | 17.30 4 12,90, | 1146001 235
Gumpert, Berlin. 1
1010-0 Dishevker-DopbelSchwatzbor (oo L LEUAL N0 G 27.90 | 1.60 | 2.54 | 1590 ..... | 0.50 | 39.40 3-60 11.80 | 348 '
1910-9 | Diabetiker-Doppel-Schwarzbrot ................coovooonnn. 0 25.60 | 1.60 | 2.6 | 1850 ..... e 41.90 12.70 | 346 i
e [ dhinbetilcer-Doppel-Weissbrag i, (06, 1L igeds e 23.70 | 2.30 | 301 | 1880 ..... | 040 3680 260 | 1540 | 371
1910-0 Sandachaselvenrebrot oL PERGL 0 TR T O R T BOLEON | TLA0 [ RIROF [WTRGG v el ISR 49.50, 3.40 | 201 "
IGR0-0 el nsve eV cIEShirot il IRy S IR OB e i " T D40 TR0 B BoldeThlan s o IR 46.40 6.50 | 300 ¢
1910-0 Wt Era ot oo bk SLORIOE o R L ORI @Rt e 27:00 | 3170 | 145 {+ 2820 .l 1 080 | “6:80 " 100 [132.20 [ 434 [
F. Giinther, Frankfurt.
Bg2zOilipisisherbrabol il nd ANpDIE LI el N Bt BB 38170240 v et i 15.68 | 0.0 47.02 0.50 | 255
Health Food Co., New York City. 2 3 i
toab-2edi Gllittosac Breadici dnlat A wn EamEtan I8 waps g I e 31.50 | 1.00 | 4.38 | ..... 2440 | 0.40 | 29.90' 9.20 | 2.70 | 27 ]
EG08-2a: NG IIfosat i Brea dy R0 Uan i et i gl e O R M e 37:201 1.64 | 7434 | e 2474 | 082 | 22:1711¥L.33, | (2.10,:1. 252
1919 @Glutosae Bread o B milaaen s s e gl Lo aRa e " 2828 [ 1.92 486 |4 27070 | 140 | 26178 10-3% 3.70 | 293 ‘
1919 zul 4 iGhitosde (Bread R Eatiq e 0 s DO S e s e e 23.10 | 1iog: [ 523 ieti il 205 | 0.84 29.53 122 2-%7 302
Tophecelnarotasachmtead Ba i i el e DS RS i e e 27,30 L 340 | 0 B0y i, o 1 20:60 ¢ 0:20 5 [ 3310 6.82 I. 88 2‘96
1914 =diibiProtosacireadiie bk i Cru B i 0 RIS it R R 30.70 12w oF gl LG T ahig i0:38 . {07 .06 I TOE el 272
1919 krotosaciBread IINe i I Tind PG RSt T e R 2885 | 242 | 631 | ..... 3597 | 084 | 2053 7.39| 4.00 gz
1919 Erarosdeelnesdiniinie 0ol st LT oo e Sl T 2849 1 T.83 1 473 |l di 26 0.30 |1 30.47 8.43 | 3.82.} 3
J. Heinbockel & Co., Baltimore, Md. P
1gr4-zdy i DidbetolBread foriDiabetes i i ii IICFREG LRSS R HEME 3347 li 322 a2 37l 8iBE. oy, de T 25040307 1173 740 5
R. Hundhausen, Hamm. i
ifge-Oail A uronathrot Wl ayriotut e i E8 I IIE NGO OO EP N o - 3060|160 | 277 | ..... 1580 | 0.60 42.10 0.30 34
Jireh Diabetic Food Co., New York City. 4 ;
san6-cemliiWhicle! W ReatlBeead LUl albh Bl flE0a i e ane o gl 2906-2¢ | 30.20 | 1.80 | 1.50 [ ..... 860 | 0.60 | 43.80 23.60 0.40 Zg6 ;
rgr3-2n.i Whole W¥heat Bread(notidtesh) v/ MORN s Uiliaeosan | gie. . 1913-2p | 21.80 | 250 | 1.08 | ..... 11.30 | 0.60 | 44.90 18.20 | 0.70 | 304 |
Eugen Loeb, New York City. 5 : |
1913-2p | P. & L. Genttine GIuten Bread »......vvomssinsmessnnsiesnninnns ‘ 'I913-2p | 31.40 | 1.60 | 1.66 |..... 0.50 [ 0.30 | 4420 10.40 | 2.60 | 280
Loeb’s Diabetic Food Bakery, New York City. v
1919 Gasenranbread o L o SIS A Ly AR e | 1919 40.42 | 4.47 | 6.53 | 40.84 ..... 0.08 | none  3.35 | 10.84 224
rorg-enviCaseinet Breadin 4 dints dai it G isiin s s ie DI ed 81919-2u | 39.73 | 4.35 | 6.57 | 4105 ..... | 009 |trace  3.71 | I1.07 | 323
A * Include-sm water-soluhi?éﬁéhydrates. 2 Includes f:b_e;
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TABLE XI.—COMPILATION OF ANALYSES oF Diageric Foops— (Continued).

Nitrogen-free
Protein. extract.
5 ’ §s§ 1
g Manufacturer and Brand. g @ s g5 5 : ‘
§ ) g B i ;| B8 2
e X R
7 o . - - pelta ey © ]
& . < = = Z & ] ) R (&1
SoFT ans—(contimed).
Loeb’s Diabetic Food Bakery, New York City— (continued).
1919 L ARCInCEDIBINNE 1o L] d i s VAT R oottt s e N o R e vre v o 480 g e me 0 | Nolrs none 7,03 | 11.37 1 1313
1916-2s | Genuine Gluten Bread ........ ool S SRR o S 27.72 | L3I | 566 | ..... 32.26 | o0.21 [26.37 '11.76 | ‘0.17'| 282
1919 st e AT I T NN I R (e D e 3201 | 1.80 | 4.98 | ..... 28.30 | 028 | 2856 686 | 2.10 | 273
1942q o P86k Gennine Giubetic. Bread o 5. it fee o i s s bbb sle s va o v 3007 | .06 | 6.20 | ..... 3534 | 0.36 | 1915 007 | 4.05 | 204
' Lyster Bros., Whitefield, N. H.
19%5-2r N CascmaBread il GIBRIN okl SR Bl e e Sl s 3827 | 424| 5853657 .....| 005 mome 249 1838 322
Rademann’s Nihrmittelfabrik, Frankfurt. :
O S e T s e A e s 3170 | 180 | 1.57| 980 ..... | 2104560 300 | 5.0 [ 283
1910-5 Diahetiker=Qohwarzbrot! (dry) . odlavs Dol gos Lo im e cooee e | 60513780 Ll L. 33.30 ol
19100 niiabetilot Seliwarabrots., .0l Lal il LRI e e 20.10 | 1.00 | 2.32 | 14.50 ..... | 1.40 | 4580 480 | 250 263
Igzo-ovaliabe ety Schiwarztor) 1 Al L Bei L RER SIS PSR P " 3360 | 1.90 | 2.38 | 1400 ..... | .... | . 4770 190 1 €04
1910-5 Diabetiker-Weissbrot (dry) .....c.eoviviiiniiiniiinenennnnnnn. ... NG5 | ... oo | 60414340 ... | Ll 2810 | ... 8
1910-Q Diabetiker-Weissbrot 33.80 | 1.90 3.7;; 23.;0 SR 37.0;)8 903.10 0.50 | 25
1910- SRR Broti(dry)/r e LaCeie i eyt n ] 102127 (o SREEAR Gl s S i
Iggz-gf Erdnuss®Brot .. .uiii .l 24.60 | 380 | 538 | 3360 ..... | 550 19.70 12.80 | 328
agtargil | Sinonheat sl L oo e G st LU o i) GG IR e 4260 | 240 | 483 | 3020 ..... | 070 | I7.50  4.I0 | 250 | 230
18G4 0b- A leaoRathro bl T RSONTs A AR Lt iy GBI L B e s it ks 38:80 |u1.30:| 2.93. |2 . 167010106 41.70 0.60 | 239
19I10- Alettonat DEOHE (DO S ORGGE (s NI R e Kanhol LoD o lims | 28,00 e JUE I3 R0N Pl L 2 E 20,000 49.20 0.30 | 280
ngo-g Klebeeheatittisste, MmO TR ERI D L TRl S U 20 aR Eiligne, | 2420, [houai | 208 kvl Lo 00 s o) 56.00 0.70 | 208
i Slinn-Shouldis Co
Totg=ibit NGt en tReadibe BT s euliln i RN R e SR I e 35.00 | 069 | 1.62 | ..... 9:0, 4,107 ({39.00 1330 1258 | 260
Troponwerke, Miilheim.
1800-8 1t Bropob-Br ot il UL SORe N sp i e E e B e 42.10 | .... | 3.12 | 19.50
Weston Bakery, Boston, Mass.
rg15-2r 1 Glitend Bread / readar N av acscin i el A R S 334 1 Var ue 10.04 | ... | 28.16
Harp BrREADS AND BAKERY Propucrs.
Aird.
1916-4a | Gluten Bread .............. J ames1r .............................. rolltaos | izasdBEEEE S s ran b oladl s s HEg 01 VIR0, 72 44F 360
Bichof & Co., London.
1907-2% i DishetionGhtbon’ Braad 0. ... . 0 e A L i AR 66.70 i e oy 30 ggg
1907-2g | Essentiel Bread for Super Alimentation ..............ooevevuenenns 7.30 | 4.80 | 4.26 | 26. il O 59. i

. 2 Includes fiber.
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TaBLE XI.—COMPILATION OF ANALYSES
‘é Manufacturer and Brand.
) 14
~ -
HaArp BrREADS AND BAKERY Propucrs— (continued).
b Brusson Jeune, Villemur, France.
1o ro-2yinleitluten MR read el Ll s TRa e G e L
v AR R Fe e R e R N B O
Callard, Stewart & Watt, London.
1909-3 T e e DS S N o A
1909-3 Almond Shortbreads S L e e R R L
T020-48 0GR oid P BTa oI ts Wi LIRLEREn T LR SR o EME R O DR RS L
Tg00-2e ilasord  Biscuitsl WINoUr i e e s Lol g 4 S e
1909-3 GrasoidiBiscits PN el i s sRLas Ml BU S SR b i L L
zg1I2-2p° [ gs01d S Biscuits AN g TSR Lee e bl e NI e L
Ta08-21 " Cas ot SR ol bet SINWOL ol 1 s et DR G S R D B L L L
1909-3 Gasond Risenits SN abian I (et SING Bl B sl sl L.
1ga8:21 R Easoid tBiscota aNIGF B 1 2l DA L R s D S L
1909-3 CasordiBasenitg sNoag" v v, G LML S GRS LENLIE R IR Ca e O
Tqo8-2i LiEacoid YDinmersR ol s bl n e et O L e L
1909-3 Caspid i ae R HE RS L wiasc ilitalan d o8 ebie ik Bl ol L L L L
1909-3 Casoid Lunch Bxscult .............................................
1909-3 CasoidisRuliy ke lina Sl T e o QTR et | L XIO B SN BT L
1909-3 L otaanut Biseuitel Saccharing L SUEb UGse S DDAl L. L L.
1909-3 Gitlger Biscint - Sacehaging o i nbd il wanhanda . -
1909-3 [Calagi Batonsi . Jio0 St IS i e n e i e e L
TagEz-oni I dlarmiBatons ., A TSI ISR L e LR L Sl AGDaRs Y L.
1909-3 Ralard B iap it ST SEoRINLe STa IE Tl B P DR DR L L L
1909-3 Beplacticn Bisciits VS LoDt S Bed o SOl L e Sl ...
Canada Bread Co., Toronto, Canada.
1916-4a 7 eGlisten- HealthtRread 1itnnr il sontu Ty Al i cine Iac st e . .. . ..
The Dieto Food Co., New York City.
gara2q- e tolil Pac ke rs I R e e Ll s e Sl e AR L L L .
10T4-2q D re e R s s e e arr lalls o v e o -
Frank & Co., Bockenheim
T80a-GE SR rdnies-Ralcd Sl R Ao e e L
Fritz, Vienna
1910-5 Bratiesie uttlrotRD Fa S e e R il s . v - -
1910-5 Mandelhrot ssinio. St 8 i Caias GREELE Ll L s b e Dl L .. -
Fromm & Co., Dresden.
1913-2p | Almond-form Wafers with Chocolate .......cccevviviiiriinnnnnenes
IR13-2p I Butterbrezeliiiay o ind o b LNl g S N TR e e e A R L L
Tgd-2q s Conslutin oS (v e R e e s . . e
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oF Diageric Foops— (Continued).
. Nitrogen-free
Protein. extract.
o

. ¢ TR . | 9 §

8 S s 0 g 3 s o

5 = £ ® o A 8 fags g 32

= < v Z z = N i = 8]
780 | 1.10 | 5.14 20.30 | 0.20 | 490.80 1000 | 1.80 | 373
12.70 | 0.80 | 5.97 34.00 | 0.30 | 40.10 10.30 | 1.80 | 354
3.70.| 3.20 | 4.53 | 28.30 36.80° 28.00 | 512
A207 11 :3150% |1 35T2 ) 1050 Xviislois 20.70° 52.10 | 630
ko o 8.99 | 56.18 trace i v 27 X0HEY R
7.80 | 3.90 | 10.08 | 63.00 S EOFNAE, 17.30 | 440
7.20 | 2.50 | 10.37 | 64.80 L 8.70* 16.80 | 445
4.80 | 3.40 | 10.69 | 66.80 040 | 4.00 1.80 | 1880 | 460
Q130 [EERIOR . 1Y 0 i 0.00 ...
7.50 | 3.60 | 9.25 | 57.80 5.60 25.50 | 483
8.75 | 54.70 trace . eIt
7.90 | 5.00 | 8.69 | 54.30 7.80° 25.00 | 473
T R s L T s R by (e
7.00 | 1.80 | 12.48 | 78.00 2.10° 11.10 | 420
4.20 | 380 | 4.08 | 2550 ..... 21.60° 44.90 | 593
5.40 | 4.50 | 5.92 | 37.00 20.80° 32.30 | 522
2.60 | 3.10 | 2.66 | 16.60 16.40° 61.30 | 684
2.50 | 3.70 | 2.74 | 17.10 18.10° 58.60 | 668
8.10 | 440 | 846 | 5200 ..... b o 0.90° 33.70 | 510
4.50 | 5.20 | 6.91 | 43.20 0.70 | none  7.40 | 39.00 | 553
0300 113705 | BTG [ BE00 v v & I.70: 31.40 | 517
6.30 | 4.00 | 6.86 | 42.90 19.30 27.50 | 496
745 | 108 [x 270 15.30 | 0.78 | 57.88 13.19 | 3.36 | 376
6.50 | 1.75 | 1.08 | 13.38 008 | 5484 13.92 | 0.24 | 400
6.43 | 1.50 | 2.55 | 15.94 0.98 | 52.09 13.95 | Q.II | 4I0
6.40 | 2.70 | 5.15 | 32.20 3.10 36.50 10.10 | 447

..... 68204 2:607 100, 19.80
2140, [BEE 400 i s 2311071 1ol 2kl

260 | 1.00 | 077 | 4.80 0.30 | 14.00 48.30 | 29.00 | 529
630/ [52:00 | “ G720, Lk, 0.20 | 43.10 19.60 | 16.50 | 449
6,400 5:23)1 . 8130 ESEBTL (i 0.23 | 20.10 6.04 1.1T | 358

. Includes water-soluble carbohydrates.

2 Includes fiber.
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TaBLE XI.—COMPILATION OF ANALYSES
—_—
§ Manufacturer and Brand,
L
m v
Harp Breaps AND BAKERY Pronucts— (continued).
Fromm & Co., Dresden— (continued).
101d-2qqih iConglutin. Zwieback: o ol ow vy I LT BRI i )
1918-2nyihaCracliens M aic Lags i iart pi e I e e M e T
1913-2p | Eierbiscuit ol R Sl R O e i (P
1910-5 Eitweissbrottoliis S i pr bl s e B e
1913-2p il azelnbigs-Stangen i oLl s D arn Al ol aeeta T
ROt ansditi et b neadel oo s R R (R L B e R
I13-2bolichlalepanteniipsmitit b At w ol Lo R e on W TR N sl
AR Rl sen tangiiy B LS DR b e B e el ST
R dranalg Stanee i e el T e AT e T T
1910-5 dimeBreadinm i cenaini s e it U S
2933720 LI tRB readisenns SR han i o b st e B e R
Gericke, Potsdam.
1910-5 BaoppeliBorterzwaehaele o0 00 U L ae il gt ol oAl b T4
1910-9 HanpelBotterzwiebalclel Ll S R el Wk i S W IERT R T
1910-5 kgide drateac Wl et o T e TR eSS e e
1910-5 Roriesisionitan) Sia it oo L BTl BABL e Rl e e
19I0-5 Parterzwiehacle 1 o oA s R RS S s T LR e
1910-5 S i e o Ly SRl P I I A TS B IRE O
Karl Goldscheider, Karlsbad.
E934-2dlodleuronat-ConglutinyCakes. . -, onads o e o o e .. ..,
1A 2qniaBatteraBrezeln o Sl S0 a0 el i g Gl Leos e A
1914-2q | Feinste Cocosnuss-Biskuits fiir Diabetiker “3.6% carbohydrates” ...
1914-2q | Feinste Vanille-Biskuits fiir Diabetiker, “3.6% carbohydrates” .....
1914-2q | Honigkiichen fiir Diabetiker, “3.6% carbohydrates” ................
1g914-2q 4 iSaccharin-Oblatenohne Zucker o.. .., cis L ehel dnuat il ... ..
TO D45 Vil eon e BalC el iy relr NG ERG e W sl iUt (B L et L,
IYTA-2ai M Zvrieha clolielc sl I e Sini s sutte e L e N Rl B D gl SRR L L.
Groetzsch, Frankfurt.
1910-9 Dabettlcer-Balzhtezeh il by o s A T L
1910-9 Dighetilicer=-Salzbrezched Snsie e diant sl mia s B el ..
1910-0 itciternitsgen o e baw el Sodl e Wil Tl S el R s O ELER
1910-9 Pt aennsse TRCEy A e T it tl pucie it SIS LR E A DO L
Gumpert, Berlin.
1910-9 IDiabetikersStanpenyi o i AR LRkt R s T L
1910-0 Doppeél-Diabetiker-Zwieback ....... Sy e R GRSy L . ..
F. Gunther, Frankfurt.
1892-6d /| “Aleuronat-Kakes 1. inivavies e 0idvs vasis SIS e I R L L e e
3802-6dM ‘Aleuronat-Kakes  Rea 00 0 el T idtal s [Sae Sl de sl il S lioide o L .. -
glg7-6e P AlenronatiCaloepima Bb s g Ll et o L S [ e L

HARD BREADS AND BAKERY PRODUCTS. 321
orF Dr1ageric Foons— (Continued).
: Nitrogen-free
Protein. extract.
£ .0
d ¥ S 88 @
5 5 e S T $
& = o » ol " 2 ] 295 < <5
y u Rl - 3 T -~ ) <
& 2 < e = 2 & @ | onR = S
4.48 | 2.00 | 2.28 | 14.25 0.40 | 20.70 27.92 | 21.25 | 479
7.40 | 3.40 | 2.06 | 12.00 020 | 5820 1020 | 7.70 | 305
7.70 | 1.30 | 3.01 | 18.80 0.20 | 37.50 23.10 | I1.40 | 420
7.28 | 45.50 37.50
5.20 | 2.00 | 2.14 | 13.40 1.70 | none 60 16.00 | 441
8.30 | 890 | 8.14 | 50.90 0.20 | 23.40 7.30 1.00 | 335
6.00 | 3.00 | 2.26 | 14.10 1.30 | none 56.20 | 19.40 | 456
6.20 | 3.60 | 2.08 | 13.00 0.40 | 30.10 22.10 | 15.60 | 437
6:.60 | 1.60 [2i24 | 400 5 0.40 | 51.60 12.80 | 13.00 | 431
byl e e G 55 v s Ml U T Ml 8.60
8.10 | 5.60 | 11.47 | 71.70 3.50'|  2.90 “:6.50 |1/1.70. ] 340
3.00 | 10.10 41.00
4.90 | 1.70 | 5.47 | 34.20 39.70° 10.50 | 471
vl e 2.50 | 16.20 A43:30, Lk bl s il
2.58 | 16.10 6300 % [0 L
4.22 | 26.40 oS (e A
3.23 | 20.20 35.30
5.17 | 1.25 | 4.26 | 26.63 0.08 | 31.67 10.63 | 15.57 | 452
5.16 | 1.83 | 1.68 | 10.50 0.08 | 43.03 23.64 | 14.86 | 446
271 | 273 | 5.50 | 34.44 088 | 000 13.860 | 45.38 | 602
3.14 | 285 | 7.42 | 46.38 0.55 | none 16.75 | 30.33 | 525
208 [ 3l050L G4 L4081 00 1.00 | none 13.9I | 38.75 | 566
542 | 243 | 2.64 | 16.50 1.95 | 3347 17.63 | 2260 | 474
3.44 | 1.28 | 1.12| 7.00 0.23 | 1800 42.79 | 27.26 | 517
6:85" |"2.70 " 341 21.31 0:23. 11 51.00 . 13.61 3.61 | 370
14,00 ‘|'3.30 || 5.81 [ 36.30 1 .. et 17.10° 20.30 | 477
53010 1.60 |} | 8:52 | 34.50 " .. 0.30 22.00 35.40 | 548
2520 | 280 | 6.19 | 3870 .. R 0.30° 24.00 | 408
15.20' [ 2.60 | 6.2 | 3020 .. 0.70 10.30 32.00 | 486
5.50 | 2.00 | 4.98 | 31.10 s 11.00° 49.50 | 614
460 | 250 | 5.20 | 32.50 0.80 | 27.10. 0.40 | 32.10 | 529
5.10"110:80, /| 2. 388 13.60 | 0.40 70.80 0.30 | 421
450 - 160 | 2858 NS 16.30 | 0.90 68.80 7.00 | 412
4.50 | 1.50 | 2.45 14:00 L 71.30° 8.70 | 420
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329 CONNECTICUT EXPERIMENT STATION BWLLETIN 220.
TABLE XI.—COMPILATION OF ANALYSES
—_
|
| o
§ i Manufacturer and Brand.
o | 4
L ATty
v |
~ .
Harp Breaps AND BAKERY Probucts— (continued).
Health Food Co., New York City.
1919 S ES R e b e R s s NI AR L R B ook e O Rl 210 S B
To13-2pr AIp ha BestiDiahetic Wiafer .. DRSS & B B S e .
Tord-20- A lpha BestiDiabe tic NN aTer tf L I ROSER L D e eyl L
1919 Alpha No. 1 Best DiabetictWafer, Caseine . | il ), 0
1919 AlphiasNoyotBest Toiabe tie-MWater i e il U Ly, ... ]
Toa6-2e RUDSaDetic IBISCt U S C S s b e e A e R oL L L
Qa0 - HMIEh GEIaRE rae Mt Sk FRE O eI Ne T S I e i A L L L
1614=2q [t DiabBEHENBIserit & S o8 e e e, .. L L.
1919 GlntcrrEracker DUSe s Loz it OEERE SR e o S L L]
thsa-sorGInten L N Tiesets i T el o s ST I SRR Vi s e L L
THTR-20 Gl e n e IN M oD eler L MO ta e s e i L 3 e A el L L
1919 Gt feniNBeRets it e i S s e s e L.
TGO6-2 6 iPthT totia SN Ter s Colaie sl ot UG e i e o ke IS iR i Lt L L L
1919 lartongH readeSE Eloaio Bat LN RIS A BTN IR S SEn B R L L
1an6-2¢ S GlntosatsBlitter Waters: U RN ET, Bt s e L
sora-zqs | GlutosaciBneter N aters “ i r At e e L L
1919 GlatosardBptteraWaters o 1 e e, ol e L L L.
St e e B St IS T VR S LA MATASARL G i e e B IR i 8o e A
T2 s GlntosacR RS e PR ANE R S on vl e Al ne e B L.
1919 GelditosaclRiTisloryit S bt s g i e Tl ) il DS L
seob-gell Giutdsac ONafers i PIamins o teare el S it T el e L
10ra-2q i Glntosac Waters Elain | 0 0 S s L e S R R L L L
1919 Glatosac Waters) Blannl: Ll e e e B e ...
hnb-2e tGlintosacaZ Wiebarlc = o LN dns SRR VIR D BN AL BINPREAIL e L
Te A -sarll Gl atasgesZuiebanle e, U0 Iah ou b Rl B N S D R L L
1919 BN D A 5 e od L L S SN Coon ) ol R DL Tl S et 0
(3 for e S LS U B o] ol s Yl st e B E-Y 00N St s R A S U i DS S i il s 00 G ARG
I 1T-an SN o NS EEatoREaiis It LRl S0 Bl e L A e
Sk o B 1 N e DR 1 o 7 e R L Ve R LNl S o 106 He el RS el 55 S
1919 NG T ot R e s it s e - -
e e R N e vl P VL 2 TE Y § Rl b st Mo R el 2 (e M BTG 2 T
o) s B T AT RO o T A B TP R R L A o 10 N G M e B0 PR TRl il 1 SR T
T0TA- 20 N o 2e B to TP uer 1ol n o0 L e B el S WO R KRR R RN L L
)] 2 CN o D PSR R SRR e R b S e R 1 08 e o S
TG T A O G S e e e A e G e T, . . . -
1919 Brotosac tRUsicileytiil 8 s Sl r ci it als il Te st R s i s L L L.
-2 s Brotosoy iiidbetic iWater 00 S S el b e e L
1a-2aq At ErotosoviDiabetic Wiater i 0 n e tbiy ore e  Tee l Re LR SRR L
1919 Protosoy diabeticuWateryh il limits el BLlE R e L sssad e . L
1ga6-de i Sabria XmondyiSticks o b b e i des el b DR R RIS TR L L L.
rora-aq- v Salviat Alshond Stiekegi it i L e,
1919 Hatvia Alond St {oIEe 1L DEhER b s mU e R IR DR L

’
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! ’ 1 Includes water soluble carbohydrates

323
oF Dr1aBeric Foons— (C ontmued)
Y Nxtrogen free | }l
Protein. extract. ‘ "
g g |
58 | !
$ 3 3 £Es | ;
3] g n o 25 i o
g o > B @ o Eg K iog
g 2 & K SRR SRR T
& < z z z = ) ol S A (S 55
9.48 | 5.76 | 1097 | 68.56 ..... 035 | 101 640 | 844 | 380
4.90 | 3.60 | 10.58 | 66.10 .... 0.50 | trace 11.30 | 13.60 | 432
261 | E103 | 1073 1=67:00. v/ ik ooy [ 1010 1.26 1047 | 841 | 391
031 | 6:23 1 7.74 |[©48.38 ... |hoa7 | none . 4.80 1 33:52 | 515
12.88 | 5.00 |, mre8 [170.50:0 55 0.13 | IL.I3 6.25 | 4.02 | 348
470 | 3.10 | 450 | 28.10 .... 0.30 | 51.10' 13.70 | 9.00 | 413
890 | 2.50 | 4.00 | 2500 ..... | 0.20 | 46.50 7.70 | 9.20 | 400
580 | 285 | 575| 3504 ..... | 035|3977 676 | 883 | 409
8:8 242 | 781 |..... 4452 | oyr | 2318 1183 | 876 | 308
5.70 | 2.80 | 4.83 27.50 | 0.20 | 38.60 12.40 | 12.80 | 429
B.32 fu2.75 1807 |l 28.00 | 0.27 | 3493 13.53 | 14.30 | 438
8.50 | 2.35 | 5.00 2884 | 0.33 | 32.18 15.38 | 12.33 | 417
480 | 2.50 | 3.38 10.30 | 0.30 | 54.90' 6.40 | 11.80 | 429
821 | 229 | 5.86 33.40 | 0.29 | 30.60 14.10 | I1.II | 412
4.70 | 3.80 | 4.42 25.20 | 1.60 | 41.20' 10.60 | 12.90 | 424
5.44 | 2.10 | 4.98 2830 | 0.38 | 38.93 10.82 | 13.04 | 438
10.30 | 1.89 | 5.46 31.12 | 0.36 | 4042  7.92 | 7.99 | 390
4.50 | 2.70 | 5.84 33.30 | 0.90 | 42.50* 12.30 | 3.80 | 387
6.66 | 2.50 | 6.29 3585 | 1.13 | 33.64 1678 | 3.44 | 376
0.01 | 2.20 | 6.08 34.65 | 083 | 3426 1253 | 5.62| 376
6.10 | 3.50 | 4.70 26.80 | 1.50 | 41.60' 10.90 | 9.60 | 404
7.24 | 2.55 | 6.82 3887 | 1.58 | 20.55 1847 | 1.74| 363
10.47 | 2.55 | 7.20 41.04 | 1.19 | 25.12 1209 | 7.54 | 342
7.60 | 2.50 | 5.20 2060 | 1.20 | 40.90' 11.30 | 6.90 | 389
5.02 | 2.50 | 5.82 33.17. 110.85.1,32.46 1 17.39 | 1 7-71 (|- 401
Q8204 15 5106 W ol 28.84 | 0.83 | 33. 34 15.24 10.53 | 405
860 | 1.30 | 1214 | ..... 69.20 | 0.0 | 0.90' 0.90 | 1.00 365
720 | 270 | 12.21 | ..... 69.60 | 0.20 | 4.30 13.10 | 2.00 | 374
871 | 280 | 11.56 | ..... 6589 | 040 | 9.23 10.I5 2.82 | 366
g3z L2 ya il Cua il Hins 60.08 | 0.20 | 3.26 1074 | 4.67 | 371
820|180 | 838|..... 47.80 | o020 | 2720 13.30| I.50 367
290 | 2.50 | 9.06 |..... 51.60 | 0.20 | 19.00 16.70 | 2.I0 368
0.16 | 260 | 9.40 | .... 53.58 | 0.40 | 2070 11.47 | 2.09 362
5.00 | 200 | 6.54 | .... 37.30 | 0.50 | 43.90° 840 | 2.00 376
7021|2103 v < OBB U 36.19 | 0.48 | 3589 14.30 | 3.00 | 373
11,00 4222 | Q4L 3271 | 1.95 | 30.26 7.84 | 5.02 364
3.90 | 5.00 | 6.90 | 43.10 ..... 1.00 | 4.70 16.50 | 24.90 481
4.76 | 3.50 | 5.03 | 37.07 . 1.80 | 14.40 14.904 | 23.53 | 477
7.35 | 403 | 7.44 | 46.50 1.80 10.581 14.23 | 15.51 | 421
6.60 | 7.50 | 16.270-39:20 ' -usine 1.90 | 18.70° 5.30 | 20.80 | 440
263 | 3.38 | 3.57 | 22.31 0.70 | 28.29 12.75 | 20.94 | 523
7.11 | 3.28 | 5143213 0.85 | 2140 9.10 | 26.13 | 486
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TABLE XI.—COMPILATION OF ANALYSES or Diaseric Foops— (Continued).

Nitrogen-free |
Protein. extract.
g -0 |
- LI
: S8 E
“ © & G 3 @
8 Manufacturer and Brand. S g S L = 2
g y g ] @ B < b 5 0'g 5
g 8 i £ " ® g 5§ |42 4 -
2 Cw - = . = e SEZ 2 8
3] ) < Z =z = = 17} o =]
& ~
P 5
HArp BreADS AND BAKERY Probucts— (continued). ‘
YN Heintz Food Co., Chicago, Ill. D0 s e A | AR, eI 1
1gra=Tald i Gt ten B scrital o st ol L, i, dLeiens LRt L L G0 ligima o i2ias | s, 1170 | 1.30 | 21.40 37.40 | 18.30 | 447 / Al
1913-2p | Gluten Biscuits i

1913-2p | Glutin Biscuits 730 | 300 | 232|..... 13.20 | I.00 | 45.50 22.80 - 7.20 | 301

Ch. Heudebert, Paris.

‘ .18 1237 1 o 6021 | iogEnl s 422 i ET80 | 1145, | 1854
1914-2q | Pain d’Aleurone pour Diabétiques, “5% carbohydrates” 8.18 | 4.43 7 9

............ 22| 2638 ..... | 020 | 4989 12.33 | 1.20 | 365
19820 Uil Painoi Essentiel? fenyBiscottes L St amn pan S8 i o L ! ;gg ?gg Ig.go 3 73.53 | 016 | 3.38 1028 | 084 | 356
1914-2q¢ (. Painlider Glutenipous Didbétiques (sl Bnne sl Al ol B, i ... 7

R. Hundhausen, Hamm. : | 2.60 | 10. S S N 57T (o 8 M 23.50° 5.00 | 381
1892-6k Aleuronatzw1eback hiohiislitien SUn e IR et imsie e g e . g_gg 1.60 3.?)2 ..... 2030 0.80 61.60 8.60 | 407
1892-6k Aleuronatzw1eback Lo gllben el e SR S S L L L 660 | 470 | 397 | ..... 2260 | 050 54.40 11.20 | 409
18a2-0b BN Aletmomat- Bislefists o .t ontfin Co00 S IR T venen et b he A NTA0N ] aEe i 18.40 | 1.20 66.50 0.40 | 424
1891-6b | Aleuronat-Kakes.

530 -3l 8.51'].83:20 « .. i | 040 |trace . 6.30 26.00 | 480
?.go g?;(c)) 8.;2 £4.50 ..... | 070 | trace  6.80 | 27.40 | 492
797 | 343 | 857 | 53.56 ..... | 049 |trace 6.22 | 28.33 | 493

1912-2m | Akoll Biscuits
1913-2p | Akoll Biscuits
1916-2s | Akoll Biscuits

Jireh Diabetic Food Co., New York City.

6,301 2,001 237 | 14:80" . . L 0.00 65.40° 6.90 | 3.70 | 382
1906-2¢ | Diabetic Biscuits

i i eS0T U S g v b FE G MR BT G B.00.| 2:307] + 210 [Wr3TO! ek ertk 20 70.60 3.00 3g0
1§06-26 b DiabeticbBischitsl DA ol S8 e ol sl e L S B 540 | 2.00 | 2.11 | 1320 .... | 1.20 | 40.60 21.20 | 7.40 | 403
1913-2p D}abe’qc 2% T LI R e BT oo T S (6 A (IR TN (S AR 8.70 | 3.10 234 [ T460" Lok 0.90 67.70 5.00 3{3
2006~ NP abietiCl R USRIl S e L R R S R s 5.40 | 1.90 | 2.38 | 1490 ..... | LIO | 47.00 21.00 .gg 4
1913 2p i Diabetie R ket i L e b aaThE s S ket 8 b e o e ey 4 e e e 7.60 | 230 | 3.04 | 10.00 ..... | 1.00 | 50. 10"  4.40 | I5. 434
Igog-ze wgeai II:Iqus ....................................................... 6.00 | 320 | 3.36 | 21.00 ..... | 1.20 46.30 22.30 | 470
1906-2¢ eat Nuts

Johnson Educator Food Co., Boston, Mass.

5.30 | 2.10 | 4.64 | 20.00 ..... | 0.50 sooo 4.30 | 880 | 412
1906-2¢ | Almond Biscuits

.................................................. .00 | 1.00 4.05: 22830 Ll 0.40 | 54. 90 4.10 7.50 405
190620 Diabetict Bis ettt S Ll i 0 L e b s el B e e o g.go 2.30 368 | ..... =2100| 020 |57.00" 7.20 | 4.60 386
7406-2¢ | ' Edlicator (EndekersiGresentiGluten, oL An e bisii Szl it . .- - 840 | 240 | 574 | ..... 3270 | 030 |37.50 1150 | 7.20 | 302
1813-2p B ducator Gluten iBread Sticks i b dh el bRl iy sels sl e« - ¢ 480 | 270 | 422 |..... 2410 | 030 | 3780 1430 16.00 | 449
a1t % i o M SARE R o T 73 Lo o S I O L IR SR S W A e S R 504 | 316 | 508 | ..... 2806 | 040 | 36. 49, 13.45 | 11.60 4g2
TR0 ah v GlatensCodkias i any J i h A s WA R e 0 b el e« « - - 6. 300 | 354 |..... 2020 | 030 | 63. 30 6.70 | 0.30 | 304
1906-2e || Gluten ‘Rusk, Greseni Gluten .. fi. bt ol i s Jo sl Al dos o -+ - 690 | 0.00 | 4.85|..... 2760 | o030 |57 oo 6.00 | 0.40 3%(6)
1g06-26 il ute noW aters B Bl e el S lmoie N me R e S e e 6.40 | 260 | 3.50 | ..... 2000 | 0.40 | 63.10" 6 50| 080 3

1906-2¢ / |- Glitine ¥ Gresent Gluteni . 0. L OGRS Sd s sra st i e, « o0 - Tota0 et o | 2T e 12 600 |kt 75.20° 0.00 | 359

1809: 202} Ghitine]  Gresent iGlaten | S, B8 oL Sai R bl e vl aie o o o ¢
The Kellogg Food Co., Battle Creek, Mich.

1912-2m | Avena-Gluten Biscuit
1906-2¢ | Potato Gluten Biscuit

00 | 210 | 342 | ..... 10.50 | 0.40 | 41.10 16.30 | 12.70 | 422
g.go 080 | 1280 | ..... 73.00| 000 | 980" 7.80 | 040 366

1 Includes water-éoluble carbohydrates. 2 Includes fiber.
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§ [ Manufacturer and Brand. 3

v 3

5 ‘ i

s :

Harp Breaps AND BAKERY Propucts— (continued).
The Kellogg Food Co, Battle Creek, Mich.— (continued).
1909-3 sotuto. blaten Basculr | i lo0 0 S R e
fRsranih S otito dintem Bisetir 1L Le L S ToRS BT
1906-2e | Pure Gluten Biscuit
i A e T R T SRR e D S
S e T e e RN S O B
1919 batealnien i Bisenit . v x 60 S SL RRT AR B T
I 4 on s ot Bieenite UL S0 AR TR T
o B s s Lo it LR B SR TS LR A 1l
1909-3 200 B Rk b 0 e
e s g L SR R BRI S T S o
9Eamb o0 S lidens Biscait 0 olHD T S e Tl R
195 apOPB0te CINROB SCUIn L | G000 UL R sl g R T
PO S Clatens Bidenio 07 GUAS, ) sl Ui (DR IRar e
1919 gov Giuvenitiscate s . gL L el el aed D
e i ke R R R R i S
Kirche, Diisseldorf.
Hoy-Gbr Alenvduat-Rakes | iai i i oy Do sie o 0
Klopfer Chemische Fabrik, Dresden.
1910-9 Ghidinebrot 1 SR o ER T gy b A G B T T P
Eugene Loeb, New York City.
AFra-2D v Cebuton: Eart§ B teador -0l e R p R G R e
Loeb’s Diabetic Food Bakery, New York City.

1919 Aerdaterd Gliuten Bread) Jal S madapi b S e ieiani s |
1914 2q0h DiabetichAlmondMacareons . ot Laiiwber Il aailngimtiniig 10"
191623 Uls DidhetictNimondfMacaroonsy s« o - Sl aei i " "
1919 BrabeticuAmond Maearbonss il TSt s Sl iER AR T
1014-2qifDidbetic. BreaduStickd 1 01N oty 0BTl i aess e
1950-2n (iDiabetic iBTeannSteleoity N s St I R
1919 Diahetie BreaddStistes o innre Lo iU BRI s s s e e
1g80-4bul DigbetictBreadiSticks: i it 0l i s LD e
1919 Digbeticl Breadt Stieleet Almondl sy ol keal e ol iinges "
1gi6-25 i Diabeticl BatfeniCobldes (T el s Bhse Vi ieeianas s
T916-25 LD alchic Buftery Gaglites 0 ue s bl Sl g e T
1919 Didhetic Buttey Cobldies fitl LT o el Vil s el
rorg-2q e iDiabetic hadviiRingers LaaGe Ll i e R e e T
zgtb=zs iliBiabeticHl ad yaBingers Wil eyl e IR el Rt s e
1919 “habetic adyidinoaRdil o i shas b BRI e
19xd-2aiiDisbetic. SponeeltRG a1 srl v BTt L B R R R T
T9T0-2s Ol DiabeticrSponge | Caokie st &1L Wl st il et e RIsaie it e 1

CONNECTICUT EXPERIMENT STATION BIJLLETIN 220.

TaBLE XI.—COMPILATION OF ANALYSES

Reference.

HARD BREADS AND BAKERY PRODUCTS. 327
or Driaseric Foops— (Continued).
Nitrogen-free
Protein. ex“?'c,t,', i
§
g8 ¥
4| 2 i "l & | & |dEx| § | 2
<w Z 12 4 [ (75} o = &}
7 .00 |« T2.30 [ s i v 60.00 | .... 10.90° 2.60 | 379
Z;g?, g.igio 6.64 37.90 | 040 | 39.50 12.10 | O 50 | 363
7.50 | 1.00 | 12.85 7320 | 0.20 | 0.IO §.2o 0.80 | 369
820 | 1.10 | 7.73 44:10 |+ Lk 43.30 3.30 3679
8:30 2.04 | 12.06 7387 | 0.12 | 4.02 1082 | 083 362
8.33 | 2.04 | 13.75 78.38 | 0.35| 2.87 6.53 1.50 365
0.40 | 0.70 | 5.01 28.60 | 0.40 48.201 12.20 | 0.50 36é
7.50 | 1.60 | 5.73 32.70 | 0.10 52.625 4.50 ;cé% ?:",78
‘140 | .82 33:20 | ..k .10 é
273:28 i.go g.gs 40.40 | 020 | 35.30 13.30 | 1.20 367
10:20 | 0501 7,60 |t s 43.30 | 0.20 | 35.00 10.30 o.gg 3g9
7.20 | 1.30 | 5.95 31.00 | 0.30 | 45.00 13.50 | O. 369
850 | 1.48 | 7.22 41.15 | 0.08 | 36.08 1083 | 0.98 365
0.55 | 1.24 | 7.18 40.92 | 0.23 | 35.55 1080 | 1.62 | 364
10104 2,100 13084l 705 ye50 | “0.10/ | 4.70" " 7.00 |+ 090 1'"355
5.00 | 0.90 | 2.72 15.50 | 1.60 63.30 13.70 | 439
12.70 | 2.30 | 7.62 43.40 | 0.30 | 3280 6.30 | 2.20 | 350
7.30 | 1.00 4.46 25.40 | 0.40 | 44.10 12.60 | 0.20 | 4II
2 78 | 804 | Vi 4783 | 0.18 | 2678  3.18 | 11.08 | 411
g ;g ;gs 7.42 ABIH0 < st pieat g6l BIg6 M Hiag g 4 gS
4'55 4.01 5.48 | 34.25 1.72 | trace 10.46 | 45.01 | 584
5:90 4:30 1 A8 L 30a8 s 1.03 | 0.50 1048 | 46.33 71;;
872 | 228 | 8.07 | 50.44 0.60 | 2464 0.88 | 3.44 | 37
8.15 | 287 | 7.41 | 46.31 0.1 | 35.02  7.17 o.§9 33?
0.14 | 267 | 6.69 | 41.81 0.20 | 35.44 6.93 | 3.8I1 3‘:,
700 | 3.87 | 6.72 | 42.00 015 |43Ki231 1032 o.gg 312
7.03 | 2.00 | 6.30 | 39.38 070 | 3122 7.08 | IL. 47I
6.14 | 222/ |} 6120/ F30.31« ik 0.15 | 32.18  5.07 | 14.93 482
4.07 | 2.86 | 5.02 | 31.38 0.35 | 30.66 8.39 | 22.29 412
8.'85 3.06 | 5.84 32.52 ..... 0.13 31.(8)§ 32:8; ;ggg g.os
5 .0 Ay RIS 0.35 1 2 .
2135 §Z§ 2.6553 is.oo ..... 0.07 | 2.14 ggg gi.gg gfg
g 41 | 7.64 | 47.75 0.05 | 1.01 ; ;
ggg g.;s 8.75 | 54.69 o581 T 24 (3 24 1530: 11 grg
5.82 | 349 | 7.14 | 44.63 0.23 101 6.5 | 37.17 4

.

1 Includes water-soluble carbohydrates.

2 Includes fiber.
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HARD BREADS AND BAKERY PRODUCTS. 3
220.

raseTic Foops—(Continued).
TaBLe XI.—CoMPILATION OF ANALYSES or D " -

| Nitrogen-free ]
\ Protein. extti“{-_d |
Wi R e B4 |
{ ‘ SE2 L e
é Manufacturer and. Brand. g 1 g ‘ 5 i: = ~ = g §§ ! . ._g “\ |
5 g 3 ol | ¥ B e el E:‘; R
3 g K| JorEn A S R P
Harp BREADS AND BAKERY Propucrs— (continued). : 516
Loeb’s Diabetic Food Bakery, New York City— (continued). 060 ..... | oIr | 101  1.41 | 3377 6
¥ C : 8.66 795 | 4 § M8lw6 | 1114 |41
1919 Diabetic Sponge Cookies 785 | 1.80 | 7.46 | ..... 42:52 0.22 27'%9 774 | 13.24 | 433
igig:zu g{uzen ]Er??dB. gl xigaRers < e ) e iehtss 568 | 205 | 838 | ..... 47-7% %?% 23'93 1128 | 078 | 415
Wit ae | Cluten Lats Bregd oL A e e eR A L 54| oz0 | 3572 064| 239 | 360
e i o e RN e R S LU L ST S 8.27 | 2.34 Z27 | weiaias 42.4§ 0.18 2343 10.52 13.45 427
A A T G AR e I i Bl 241 G| ona| 3008 108s )| 290 38
T LR A e e s y : 81 | - e 000 | 5013 8 '
:g:g—zr 8%3;2?1 iwivnlle;)nag Zwieback 784|238 | 68 42.22 3-33 3310 646 | 6.10 380
1916_25 Gluten Almond Zwieback ......................................... 8.04 1‘97 7.04 44. O 058 3257 6.97 7.78 302
e e e ol R A s 15 R it -

Gustav Miiller & Co., Agent, New York City.
1913-2p | Charasse Biscuits Croquettes au Gluten

Yab)| Dko |\ B et grD | agalidobor 240 | SADLL R
1913-2p | Charasse Biscottes Lucullus

.20 1420 | 5.70 | 391

750 | 1.80 | 1.82 | 11.40 r s g‘gg ig;o 2%.70 23.80 | 489

1913-2p | Charasse Gluten Exquis Biscuits aux Amandes 2’30 ;'gg ;gz .. 3270 | 0.40 | 25.10 20.90 12‘58 ggg

1913-2p | Charasse Gluten Fleur de Neige Pain .......covuininirnnnunnnnn. 8.18 510 | 0642 W 36.60 | 0.30 | 27.30 19.80 5'70 385

1913-2p | Charasse Mignonettes au Gluten .................. A 8.2 210 | 653 |..... 3720 | 020 | 2720 19.00 S-go o
193320 CharassedBain dedGlutert: pac e il U Ded il peatic s JHEE a4 e 2'30 6.50 | 4060 ..... | 0.30 2880 16.70 | 3.
1913-2p | Charasse Tranches Grilles pour Potage 479

1916-4a | Diabetic Bread

6371 1377 | 1.24 | 331

Pure Gluten Food Co., New York City.
1914-2q | No. 1 Dainty Fluffs

. 0.54 | 370
1914-2q 0.75 | 12.79 22'9.4 gi@ ;?gé g.g":’ 0-37 369
3l NO 3 Daint Fluﬁs .............................................. & 914_2(1 68 10.60 8 .25 BNy iy 7‘65 2'97 0_82 370
R 1016-42 125 | 1280 | 8004 1o | 000 | s030 1300 | 070 | 372
1913-2p | Gum Gluten BiScuit CTSDS .......vvvvvsessnsonssonenseasonons 1913-2p 100 | Baz | il 4Bos| uo8 |igras 1146 | 052 |13
1034529 |5 GumaGlitten Biscitit - Crisps v s ai ol Wil 0 can i s e 1 1914-2q 5
e . . y 8o | 523
Rademann’s Ndhrmittelfabrik, Frankfurt. T s el oo 07071 (129
1893-6f ([ Diabetiker-BisCtits) it st tie nins i iale s ois PR T O 1893-6f 350 7'(;3 23.60 _____ 0.20 | 25.090 18.60 1%.60 4(7)?2>
10%3-2D (HINabe e - BIsCHIES P s . 5 via o Vi M (o Tl Blelics s o A SR AR s acs Ao e 1913-2p L.IO 4'02 31.40 ..... | 020 | 40.70 0.40 .50 | 4
I e T i O s SR S e B jo13-2p i 2:02 PR ] 39’808 10 | 1350 | 429
zarassi (s Diahetlker=Caleetial. LU n st S oae e clins s enadaib g . 1910-5 200 | 474 | 2960 ..... | 020 | 39.10 - s
ST O T R e EROL ORI b e ewiie Il et geas s SR 1013-2D 300 | 718 | 4400 il | ... | 1180 Tatollaree S
1893-6b | Diabetiker-Chokolade-BisKuits ... ..eevevuusonesseuusneaesiorenanens 1893-6b 250 | 3.55 | 2220 ... 110 | 590 2L - el
1918-2p |1, Diabetiker-I)essertaGebac oo/ iisoid aile s i b viaiuia o bl s lashie Ho o d sl grmimss s o ¢ ' 1913-2D % 1:97 12.30 By 11.30 i 4800 665
1910-5 B alye e rERIa et aTIOt k.« o b o i T sdm b sl etier s i slepen T Be S - 1910-5 S 357 | 22.30 1.j0 | 880 12 Bo0.| 6oz
1910-9 T beticet=Malraneniy. . il Lt i et it § e o s e e iadire s i ithat oo « 1910-9 3 21 | 23.20 120 | 3.00 17.60 | 43.
Yqraeab ilaBiabetikes-Malkvanentn 1/ - 100" - S Sl s e e . pi913-2p ] i ggs 22.70 e 17‘201 33.00 515
TOTOES I I A e e r- B AT FOTIL bl 31 vin. oot 000 s o el 4 ok sy N e o G 610+ - 1910-5 210 | 477 | 2080 Wi 24.60 20 | 586
1g50-00 S EEHahe et SEA DT ik vt/ oot sis 8 biaiads o's Lg oy poa iofile ot S SOEIRS1S o g wrsint@)ss o o - 1910-9 i 2.60 17.70 0.50 | 2140 8.10 | 44.
1918-Zp uBHabetiker-Stangens o bl s i L e a R i T L § 1913-2p ? 3 » g

2 Includes fiber.
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TaBLE XI.—CoMPILATION OF ANALYSES

g Manufacturer’an;i Brand.
L
M -
" Harp BREADS AND BAKERY Propucts— (continued).
Rademann’s Nihrmittelfabrik, Frankfurt— (continued).
1910-5 Digbetiilcer=Awiebacley st ol oot S8k { o ae b e L
1910-9 BiahetikeraZAwicback i p i lo sl et O S el e R e
1898:6h. [ Erdnnss-Bislemts i o st Bl Ch v BB O i N R
19I0-9 DAt T G R0 S A e ARSI T TS
ZQESe20 W ICA e ST TETINS IRl 1L it bk b bt e s L b Rt L
1910-5 Santatszarrehacki i Aol ul i st R e R oy
Schelle, Braunschweig.
18q7-0e ) Aleronat-IKake sy sl ds cpisy Sl e mae ol s S B e L L
Seidl, Miinchen.
1910-5 Kleberzwicbaglents Saitlon it Cnap s, Dhheie G s Sliod s L L
James Strachen.
1936-4a ||" Glutem Bread: . i idde o 4 T RS T T 1N AR Rl T
; Roman Uhl, Karlsbad.
1913-2p ;| Carlsbad-Water Biscuits, “Sprudel” Brand ........................
G. Van Abbott & Sons, London.
1933-2D i Caraway Biscuits for Biabeties i o s i it s s A siis o o v
101320 il Digbetic (Rusks for Diabetics .. Alubiisl s Bt didid e i dodsoin ...
1913-2p f Emthen b Bartaite i ut st it o e I L L L L
1913-2D ’ Gluten 'BiseottesioreRallas 7l i e R sl e sl .. ..
39782 (> GluteniBread op SHAEH .Io: Jiys i b ool ol e LA B
1913-2p | Gluten Butter Biscuits for Diabetics .. .. ..oiuviiiiiuiiinneininnn.s
1913-2p ‘ Gingen Biscuits o DHAbEHICS iaD ik | 0o st o ale st s o o
1913-2p ’ MirdoliarBisouits, o\ asr i)l istor sosisios im0l el st e el | .
1933-2p > WislnitiBiseilits"forilabeties . . eiitas b S L 8s S s e idi b, -+
| Waukesha Health Products Co., Waukesha, Wis.
1919 HiepoosBodgensr sl S G el B s ol CHEE LD, U TN
Weston’s Bakery, Boston, Mass.
Tars-o0 - Gluten W @aakies 1 ok o TN BB e e s STy De e s .
1 Breakrast Foobs.
\ Brusson Jeune, Villenur, France.
1913-2p ’ 190 Twhs Gt M v v WSS B U SO L B A Lo Sk i e (R e R
1910-2]j ‘ Glnten Semolimas T i ek S Lo Tl G s
Dieto Food Co., New York City.
0T4-2aibstol Not Gerenll . 0t e s e A e, s A e s ¢
1914-2q | Wheat and Barley Cereal

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

‘ Reference.

1915-21
L

1913-2p
910-2j

{

1914-2q
1914-2q

Water.

6.30

6.20

10.90
0.70

5.00
6.77

, 2 Includes fiber.

Ash.

1.30

2.20

0.60
0.70

1.95
1.68

BREAKFAST FOODS.

or Diaseric Foons—(C ontinued).

| Nitrogen-free
Protein. | extract.
te =
| P
‘ | EE5
A R S R R
2 M ® ‘ i 2 ’ g 28z
Z = = & n o
2.62 | 16.40 v 37.60
4.03 | 25.20 s | 47:00¢1114.80
5.57 | 34.80 b 9.00 30.10
1.79 | 11.20 i 50.498
1.49 | 9.30 o.10 | 38.00 .40
2.80 | 17.50 LT 58.40
¢ v 0.0 ISR 18.10 64.90°
O T 13.50 67.90
20000 | eanas 16.87 | o.10 | 52.74 21.29
1.60 | 10.00 0.20 | 55.60 19.20
70 | 35.60 o7o | 860  7.30
1?.?54 OO0 il o9 0.30 | 12.60 %.40
573 | 3580 -.... 1.40 | 6.90 .30
826 ..... 47.10 | 020 2980 7.70
8.66 49.40 | 0.20 | 27.40 8.20
7.06 | ...i. 40.20 | 0.90 | 0.00 7.60
5.54 | 34.60 .... 1.80 | 1000 35.80
282 | 1766 ..... 4.10 | 13.40 18.20
3.34 | 20.90 2.30 | trace 12.30
6.79 | 42.44 3.85 | 1.0I 21.56
4.86 27.70 19.59
g 30.90 | 0.20 4880 8.00
247'2 15.70 | 0.30 | 64.90 8.20
: 21.6 1.22 | 30.54 12.28
%gg 1 1.6% 2.00 14.35

TR N - T

S

Fat
Calories.

11.00 | 413 it
21.50 i
29.30 | 51I I
33.70 | 524 (it &
10.80 | 429
7.80 | 396
060 | 369
5.20 | 386
37.50 | 544
0.80 | 355
40.70 | 562
2.30 | 359
2.20 | 361
33.20 | 526
30.40 | 560
36.40 | 524

57.20

16.73

0.60 | 356
0.50 | 360
18.38 | 459
2.15 | 359
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TaBLE XI.—COMPILATION OF ANALYSES

Reference.

Manufacturer and Brand.

1913-2p
1913-2p

1908—Ioc

1913-2p
1914-2q
1919
1919

1913-2p
1913-2p

1911-2k

1919
I919

1919-4b
1904-11
1906-2¢
1911-2k
1911-2k
1916-4a
1914-2q
1914-2q
1901-10b

1919
1919

1919

1910-2k
1910-2k

<

BREAK?AST. Foons— (continued).
Farwell & Rhines, Watertown, N. Y.

Barley Crystals
Crescoiuritel i ot oo i LRl s SRR L RO T R S0 e

William Hazard Co., New York City.
Hazard’s Wheat Protein Breakfast Food

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

Maniagait s CErsl WG e s liv v et Dmiah@ ol Sidegsir s b
Manana Gluten Breakfast Food
Manana Gluten Breakfast Food
Protosoy (Cereal)

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

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

Jireh Diabetic Food Co., New York City.
‘Whole Wheat Farina

Frumenty

Grandlat b suil g0 el o Ckos TG B At L § DR QTR
Loeb’s Diabetic Food Bakery, New York City.

Caseine Breakfast Cereal

Gluten Breakfast Cereal

Pure Gluten Food Co., New York City.
Gluten Breakiast TBood Q0. i s iSO L OB OOt T,
GumtGlutenyBrealifast " Eoodhe iasy, § AN L SR L il e L.
Gum Gluten Breakfast Food ..
Gum Gluten Breakfast Food
Gum Gluten Granules
Gthy Celuben sGranule s\t ST et s Ll s At Il R L
Hoyt’s Gum Gluten Breakfast Food
Hoyt’s Gum Gluten Granules
Pure Gluten Breakfast Cereal

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

Pure Gluten Food Co., Columbus, Ohio.
Hoyt's Gluten Breakfast Food, 40% Protein
Hoyt’s Gluten Granules, over 40% Protein

Waukesha Health Products Co., Waukesha, Wis.
Eepea dGra s AN 0 LR QL G Re it v s SO AN A e s
MaAcaroNI, NOODLES, ETC.
Brusson Jeune, Villemur, France.
Pates aux Oeufs Macaroni

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

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

MACARONI, NOODLES, ETC. 333
or Diageric Foops—(Continued).
Nitrogen-f;ee
Protein. extract.
£ .0
R
g g & g .| 858 g
< k3 o = ¢ K b= s | g&k b <
& Z < Z Z z & a | & & (5]
Bra2 .00 | .20 | 1.84 | 11.50 0.90 | 62.70 12.50 | 1.30 | 359
’ig-zg 191’.?0 o60| 2835|1780 ..... 0.50 | 54.10 14.50 | 1.40 | 358
! o8-1oc | 8.50 | 0.70 | 6.42 36.60 53.20° 1.00 | 368
s -2 10.20 | 240 | 6.02 | 3760 ..... | 1.IO | 31.00 15.80 | 1.00 | 355
:i-zg 786 | 2.53 | 682 |..... 3887 | 1.73|2987 1745 | 1.99 363
919 849 | 247 | 786 | ..... 4480 | 1.09 | 21.99 12.47 8.69 | 306
1919 765 | 5.39 | 6.42 | 4013 ..... | 3.78 | trace 24.83 | 18.17 | 424
§ - 620 | 1.80. 2:06"| . 11.70 | 2.20 | 50.50 16.30 | 2:30 | 371
Bigég 620 | 1.40| 1.97| 1230 ..... | LI10 | 6540 IIgO | I.70 | 374
1911-2k 6.10 | 2.30 | 2.22 | 13.90 060 | 45320 31.10 | 080 | 368
] ! .
e a6 alinic 8611 26.68 o Wi o i s 0.70 11.02°| 42.52 | 57
gig 2%8 2.73 J e il B 20.18 | 1.04 | 25.51 17.78 | 10.38 464
‘ 68 | 361
1919-4b 1 132 A 7mon el v 40.75 | o.10 | 35.70 1228 | ©
303.}‘1 3.53 o090 | 870 | .. 49.60 | 0.50 | 30.40 8.30 o.%o 322
1906-2¢ 0.10 | I.I0 | 8:54 | sovi- 4870 | 0.30 | 31.000 820 | 1.60| 3
11-2k 7.50 | 1.20 | 6.05 34.40 | 0.40 | 37.90 17.30 | 1.30 | 370
1or1-2k | 7.50 | 1.50 | 7.28 41.50 | 0.30 | 3230 15.30 | 1.60 3%1
1916-4a 6.95 | 0.80 | 6.90 39.33 | 0.08 | 40.50 1I.42 o.gg 363
914-2q 6.48 | 060 | 726 [ ... 41.38 | 0.28 | 39.21 II.IQ o.6 37;
014-2q | 6.04 | 0.73 | 6.83 38.03 | 0.45 | 41.03 10.63 0.69 3%
goi-10b| 9.30 [ 070 | 6.99 30.80 | 0.30 48.30 1.60 | 367
v‘ % 66
: 0. 8.07 4600 | 0.51 | 31.39 10.15 | 1.79 | 3
1313 3?? 0.33 7.68 43.78 | 068 | 3215 1008 | 2.59 | 327
1919 888 | 5.51 | 6.44 | 40.25 419 | 087 23091 | 16.39 408
2 64
- 880 | 070 | 2.22 | 13.90 trace | 60.20  7.00 | 0.40 | 3
;igig-ﬁﬁ 8.70 o.;o 2.30 | 14.40 trace | 6390 6.80 | 0.50 | 365

1 Includes water-soluble carbohydrates.

2 Includes fiber.
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Taste XT.—CoMPILATION OF ANALYSES oF Diageric Foops— (Continued).

[ Nitrogen-free .
Protein. extract.
W e R
| [ s .
i O
é Manufacturer-and Brand. g b 2 5 =i 8
@ ¢ . 80 % W w © k-] 8
& g e £ 3 ‘ o £ 8 R s 5
& - R gabem N B a Lerm L el e
i [Nl e Sl e S o L
[ 2 —
Macaront, NoobLes, Erc.— (continued).
| _ Brusson Jeune, Villemur, France— (continued). 80 3 17.00 | 0.20 | 61.20 10.80 | 1.00 365
1g1Rr2ny Wb atitethBateShanG e i i S UG SRR B OR L SIORE L L L iy . ol S 6.80 |trace | 6580 820 | 0.40 | 367
1910-2k | Vermicelle au Gluten 8.00 | 080 | 2.94 | ..... iy 5

The Dieto Food Co., New York City.

. 61
1914-2q | Whole Wheat Brand Macaroni 081 | 000 | 222 | 1388 .....| 0575872 1408 | 1.14| 3

; 880 1260 | 090 | 361
rorg-2p | Macaroni ........... AR RS SRR S NS R R 88 | 10| 270 | 1690 ..... | 0.90 | 55.50
Eugene Loeb, New York City.

; 6.70 00| 3.50| 384
1913-2p | Home Made Noodles 9.80 | 1.00 | 660 | 4180 ..... | 020|367 5

: Loeb’s Diabetic Food Bakery, New York City.
1916-2s | Gluten Noodles

9.25 | 069 [ 7.23 | ... 41.21 | 0.15 | 33.10 14.48 | 1.03 | 365
1919 Gluten Noodles

10.23' 1.63[176.54 | it 37.28 | 0.15 | 36.84 10.28 | 3.59 | 370

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

1go1-2b | Macaroni
1912-20 | Spaghetti

13.40 | 0.50 | 3.31 | 20.70 ..... | ..o 64.80° 0.60 | 347

Pure Gluten Food Co., New York City.
1906-2f | Gum Gluten Macaroni
Thr -2kt Glutens Noedles il phin St el Eor i e il enlidosl .. o e
1914-2q | Hoyt’'s Gum Gluten Noodles

60
; 6,62 |13k 70 | 0.30 | 46.20' 380 | 1.00| 3
13:38 ?.Zg ot ol P 22.40 0.20 | 42.00 1260 | 2.40 | 374

8.21 | 0.65 6:48 ... 3603 | 033 | 41.82 10.83 | 1.23 | 369

PEANUT BUTTER.
Atlantic Peanut Refinery, Philadelphia, Pa.

: 8
1899-2a | Peanut Butter 2.10 | 400 | 459 | 2870 ... | 2.30| 6.20 10.30 46.40 | 59

J. W. Beardsley’s Sons, New York City.
1913-2p | Acme Red Brand
1919 Acme Brand

4 c1 | 2820 ..... | 1.70 | 400 1L20 48.30 | 608
?:gg §.3? ‘éio 3125 s gy [05.20 8.53 | 48.27 | 615

200| 3350 | 470 | 2040 ..... | 19O 4.50 12.10 46.60 | 503

e | Becen-Nat f.gg 332 | 4.86 | 3038 ..... 181 | 504 7.55 | 4991 621

1919 Beech-Nut

A. C. Blenner & Co., New Haven, Conn. (distributed by).
1913-2p | Peanut Butter

2.00 | 400 | 475 | 2970 ... | L.20 4.60  0.70 | 47.90 607

; ? Ueg it hiilRe o W a0 | irai60 48.50 | 614
1913-2p | Peanut Butter 180 | 380 | 472 | 29.5

..,913-29

G

Dillon & Douglass, New Haven, Conn. (distributed by).
1913-2p | Perfection

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

1913-2p 180 | 440 | 466 | 209.10 ..... | 1.80 480 1530 | 4280 | 582

1 Includes water-soluble carbohydrates. 2 Includes fiber.
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oF Diageric Foons— (Continued).
TaBLe XI.—CoMPILATION OF ANALYSES

—_— ; Nitrogen-free
5 R s s e e Protein. extract.
D
-V
L
w0 2
. o g
5 4 A S =85 @
o wn -
b5 Manufacturer and Brand. g N 5 o g 5w iy
g 2 &0 v 1 @ 5 i B
o g o . - ® @ o H =
b = o 5 " 2 3 S8 = 3
& S a = s 2 8 = A = 4
4 3 < Z Z Z = » |5

-

PE;.NU: BurTER— (continued).
H. J. Heinz Co., Pittsburgh, Pa.

s aq

The Kellogg Food Co., Battle Creek, Mich.
1913-2p | Peanut Butter
1913-2p | Peanut Butter

;i .90 .62 | 2800  ..... | 1.70 | 4.00 '11.20 | 47.30 [.592
1913-2p | Peanut Butter 3.00 | 3.9 4 9

Tollt 3100 1" '450 | 28010 L 1.40 | 3.40 II1.30 | 49.70 619
2.60 3.30 | 490 3060 .....| L50| 3.20 9.00 | 48.80 | 610

.....

2.10 | 400 | 4.75| 2070 ..... | 170 | 6.50 12.30 | 43.70 | 587
1913-2p | Premier

BE0 01380 " 5. |2 32510 1.70 | 4.30 11.70 | 44.90 | 597
1923-d0 | BAglE. Lot i S e e A s e e L
Nut Products Co., New Haven, Conn. 240 | 300 | 4.46 | 2790 ..... 150 | 3.90 9.10 | 51.30 | 625
grasan 4 Rennhig U U e e R R
Penolia Food Co., New Haven, Conn. 2.00 | 6.00 | 4.78 | 20.00 ..... 210 | 560 7.70 | 46.70 | 503
1899-2a | Penolia

1.70 | 3.70 59| 2870 .....| 300| 510 0.0 | 4830 | 608
1913-2p | Acharis Brand 2] %

ALMOND PASTE.
Chapman, Chicago, Ill.

23.70 11.40 Tty o'e) e 5 1o oy A e AR ol i o Ko e 25.00° | 25.50 | 427
1902-1c | Almond Paste

2200 | 1.60 | 203 | 1270 ..... | .... |small 43.70°| 20.00 | 406
1902-1c | Almond Paste ‘

2700 T.70 | 2:16 | ' I3:50 - eouaw [hissise | (ITACE 31.60° | 26.20 | 416
1902-1c | Almond Paste )

Nurs AND NUuT PREPARATIONS. i 6
Dieto Food Co., New York City. -2q 223 | 435 | 6.35|3960 .....| 075 | none 276 | 50.02 20

1914-2q | Pine Nuts

Chas. Lawrence Co., Boston, Mass. (sold by). D 3.50 | 3.50| 2.04 | 1840 ..... 3.00 | none 16.30 | 55.30 | 637

1913-2p | California Paper Shell Almonds, edible portion .................c«
Christian National Food Co., Kenilworth, N. J. .28 42761027 [F37.63 [Laai ...: | trace  5.65°| 48.22 | 607
1656-25 " Christian/s Protold MNitts: 70 L L el el i T e L e o b '
Jireh Diabetic Food Co., New York City. -2p 2.00 | 460 | 6.35| 3970 ..... | 000 | none  3.40 | 49.40 | 617
1gi32n ¥ Diabetic Pine Nuts (Pigholiag)ulasra i B8t i e s . ee e - e _

The Kellogg Food Co., Battle Creek, Mich. ) e | o 2.00 | 362 | 2260 ..... 3.90 | 370" 4.50 | 61.50 | 677
1906-2e | Almond Butter (Sanitas) ...... g T (R AN 8-10c 2.33 300 134T 2T TR s [ II-SOZ 61-20 6§6
1908-toc FiAlmond Butter ((SaItas) o iie ot ahlinn oottt W e e e o Bi-tob | 260 | 220 | 370 | 2370 ..... S 43_906 2g_80 569
2002 -2obit B aited PIUS) (o0 oodtioil o oo b Suli B s i v e o oo o 2 D | 1400 | 150 | 273 | 17.10 ..... | L20 | 3.20 36.20 | 26.80 g27
1913-2p | Nut Bromose (Meltose and Nuts) .. ......i..ccvueuennsornesonsest e 020 | 200 | 461 | 2880 ..... | 370 | 9.10* 4.80 | 50.50 b,

1g06-2¢ | Nut Butter (Sanitas) .......... e,

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

Pl L

~ Includes water-soluble carbohydrates. 2 Includes fiber.
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TaBLE XI.—CoMPILATION OF ANALYSES
é Manufacturer and Brand.
g
‘ﬂs
&
Nurs AND NuTr PREPARATIONS— (continued).
The Kellogg Food Co., Battle Creek, Mich.— (continued).
1gobezet [N I Meals o 0 S e Vi s dian Lty b L BN, T
s Gl ARV T 2 T 1S A s I R e S AR R A A Ul e S e B
ratdzen i P ne N pes 0 s LR s L L I S S R L e e e L
k{00 7 o | 5 e Loy et e G U S S Pl G e ol S WP T o g SSRGS
Nashville Sanitarium-Food Co., Nashville, Tenn.
1913 2pi | Malted  Nut Food L ibu g b Sl s s oh b YT Lol oL (e
1818-2p; | " NutiButter oW el Sl Oleil ey L L A L T
TOX G- RO INAVECTISAY . rs cn s (s s a5 st a8 s ol 5 o s Bt TS otk s 8L toi el sre e oo
10T 3e2Dl Nttt 0 S S NS SRR s e e KR B e DS s i
CHOCOLATE AND CHOCOLATE PREPARATIONS.
Brusson, Jeune, Villemur, France. i
1913-2p | Chocolate with Added Gluten a 1a Vanille ...... .. 00 o0, 00 4
Callard, Stewart & Watt, London.
1913-2p | Casoid Chocolate Almonds' .........chlowisaetin:aniseao.. b S
Fromm & Co., Dresden. 4
1913-2p | Conglutin-Diabetiker-Schokolade ......... IS DR ) A
Karl Goldscheider, Karlsbad. '
1914-2q | Feinste Dessert-Schokolade fiir Diabetiker, “9.08% carbohydrate
1914-2q | Feinste Mocca-Schokolade fiir Diabetiker, “10.26% carbohydrate
1914-2q | Feinste Nuss-Schokolade fiir Diabetiker, “11.32% carbohydrates”.
1914-2q | Feinste Orange-Schokolade fiir Diabetiker, “9.08% carbohydrates.'
Groetzsch, Frankfurt. ;
1910-9 Essschokolade (@range )i v siilies ol Lt na T s SR
1910-9 Kochschekolade (i 1l asi lnms vhieaycs faeiai s ¥ain s soos s s v Fa S
Loeb’s Diabetic Food Bakery, New York City.
1914-2q | Almond Chocolate Bars
1914-2q ' | Diabetic Chocolates .. .. i s ennvannnbainssssionodoniaae b aEg
1919 Almond . Chocolate, Batsif it . - il iisis bolalatt s buii o bR R
1919 Diahetic CThocalate. too i T uh s il L TLie R e
-Plasmon Co., London.
1gox-13a| Plasmon’ Chocolate ... .1, 40 i i, Suiailien ah sioac o lents s SRS
1003-2¢ | Plasmon Chocolate |, .i....u. feeisanadiolibatan oot selsonic o SR
Rademann’s Niahrmittelfabrik, Frankfurt.
1910-5 Diabetiker-Chokolade b, . aliove il s shakdanodhie St b sl AL RIS
1913-2p | Diabetiker-Chokolade ........c..oviuieiriannineeriineeernencns
Troponwerke, Miilheim.
1898-7 Tropon-Chokolade ... asasshnbedabiaiih i ot aniiobah sl anlh el
1899-8 Tropon-Chokolade .......vesiseetiioenhoavoneraniihoecttinel aes

CHOCOLATE PREPARATIONS. 339
oF D1aBeric Foops— (Continued).
Protein g
g g & g £E8
g 5 N amRo @
g g ; g © 2 ¢ [ LAEeE &
- s = & ¥ H 2 8 - o =
& 2 < Z Z = = @ | &we & 5]
1906-2¢ 3500 [22:20 19 £.64 1L 120.00° 5. iid 2.00 | 8.90 20+ 11701156
1906-2¢ | 55.20 | 2.20 | 2.03 | 12.70 1.80 : 6.303 gréo 2?3
1913-2p 2.60 | 4.50 | 6.08 | 38.00 1.10 4.20 49.60 | 615
1906-2e | 62.20 | 1.50 | 3.62 | 22. 0.90 3.60 9.20 | 188
1913-2p 340 | 1.70 | 3.95 | 24.70 vs.v | 3.400 24.10° | 42.70 | 503
1913-2p 1.00 | 2.90 | 4.48 | 28.00 160 | 380 09.20 | 52.60 | 637
1913-2p | 57.00 | 1.80 | 2.06 | 12.00 ..... 1.00 | trace .30 | 21.00 | 266
1913-2p | 62.30 | 1.60 | 3.33 | 20.80 0.50 | trace 6.80 | 8.00 | 182
1913-2p 2.60 | 3.20 | 2.54 | 15.90 220 | 0.20 17.20 | 49.70 | 617
1913-2p 3.50 | 3.10 | 3.57 | 22.30 3.20 | trace 16.10 | 51.80 | 620
1913-2p 4.00 | 5.40 | 2.82 | 17.60 1.20 | 4.30 2840 | 30.10 | 553
1914-2q | 217 | 1.80 | 1.82 | 11.38 1.68 | 4.98 20.44 | 57.55 | 665
1914-2q 2.20 | 2.25 | 1.63 | 10.19 165 | 4.11 19.38 | 60.22 | 677
;914-2(1 3.37 | 265 | 2.34 | 14.63 1.70 | 6.86 16.44 | 54.35 | 641
914-2q 2,381 2201 S 183\ rrAd " Ll 1.43 | 4.98 10.03 | 57.64 | 664
I910-9 4.60 | 2.30 | 1.73 | 10.80 4.40 | 12.00 5.20 | 60.70 | 658
1910-9 10.90°176:70" |1 "4.05 1|28:30-" 1 5.00 | I5.90 20.20 | 25.10 | 432
1914-2q 288 | 3.77 | 2.60 | 16.25
; SRR 4.32 | 5.74 26.04 | 41.00 | 561
18;4-2q 1.98 | 3.85 | 2.38 | 14.88 4.90 | 6.92 16.05 | 51.42 | 614
IgI9 4:76 ) 3143 | 288 T 8RLit Ly 281 | 5.34 1555 | 53.23 | 622
9 472 | 3.45 | 235 | 1469 ... | 262 | 7.26 1552 | 5174 | 716
:331:133 soiiei fResaladl 3:38 1 2150 TR e,
3-2¢ 3.50 | 2.50 | 3.23 | 2020 0.70 | trace 48.00 | 25.10 | 499
I1910-5 ¢
g 2.58 | 16.10 9.60
913-2p | 2.50 | 3.20 | 2.80 | 17.50 2.30 | 3.80 13.10 | 57.60 | 656
1898., 1.70 | 1.60 | 2
) 1 ROF | 5820 L 1 :
1899-8 M e S P D R 270 poted 4990 : 2590 506

* Includes water-soluble carbohydrates.

v

2 Includes fiber.
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340
TABLE XI.—COM.PILATION OF ANALYSES
;3 Manufacturer and Brand.
)
&
CocoA.
The Dieto Food Co., New York City.
10F4=20) 'iDieto "Cotoa &u: Taw i bo St e iU e AL S S S e e
Jireh Diabetic Food Co., New York City.
1906-2e | Diahetic Cocom, . hiiiatiini s dmale s fibo b ssintmobiallin o oeabimalat o ol
1906-26! | {Diabetic ACOCOA| 3[4 tiavd sian s siominleia st bisie oy uialh wiais wis e S winuissiotoinn s s kAl
Gustav Miiller, New York City (Agent).
1913-2p | Charrasse Gluto-Cacao .......ceiimiiirini it iiniiiieniinnoennns
Plasmon Co., London
1903-2¢i ' Plasmon (Cocoas s m e e s L et i e oo o 08 ;
Rademann’s Niahrmittelfabrik, Frankfurt. '
107320 | Diabetiker=Cacan s ulhs dhitssimta it b aiats sl s ae M oo o i
MISCELLANEOUS PRODUCTS.
Dieto Food Co., New York City.
1914-2q | Dieto Baking Powder ............ociiiiiiiiiiiiiiiiiiiiiiii ¢
1014-2q | Dieto Barley Coffee .....c.ceeuvniiiiieinioesnnioaniinsunnseaesnns
1917-2t | Longuets de Lausanne, Manual Freres ..............ocoinennnnns
Health Food Co., New York City. 1
1913-2p | Kaffeebrod (i ..l iivsesomeidesmatibdiasbaniide dbadhinp clish ol s siels S8
Genevieve Jackson, Los Angeles, Calif i
1919 DigoBiskeit il L s M e B S o e sl SRl s ity i 1
The Kellogg Food Co., Battle Creek, Mich, i
1911-2] Sl s M eltose o e S L S S e e s e L A
Mansfield Laboratories, Mansfield, Mass. ’
1014-2q | No Name (SQUATE) | ..o tesais e drtnessdbionesonmine.iodnlynneness il b
1914-2q | No Name (hexagonal) .........c..eioieeiemernceiniininnnnencenens _.
Gustav Miiller & Co., New York C1ty ‘
1913-2p | Dr. Bouma Sugar-Free Fat- IMETk L i MO, D M S s 0 e ;
S. S. Pierce Co., Boston, Mass. (prepared for)
1919 S WATers i, (G FEEs b il IS LSRR R R ds e koo kot a2 SEGE ;
1900-14 | Diabetes Milch, 5%, ROSE™S ......oveuieeuseuveennnneanecaecnns el 3
1900-14 | Diabetes Milch, 10%, ROSE’S ......cueivueenreironnnieeercieanerenl :
D. Whiting & Sons, Boston, Mass.
1913-2p | Sugar-Free Milk (ave. 3 ANATYSCE) | ass r oo tio s imaiessivionsopioniae s sald
1919 Sugar-Free il [l 00D Lnlie L e biostnn ot s e slniieim o slsles o30Sl

oy doy b U R UNEAN G fl SN WA e

COCOA AND MISCELLANEOUS PRODUCTS. 341
oF Diaseric Foons— (Concluded).
Protein. Nité-;tgrear:tf gee
g .8
b g " S EEs
g § : B3 : i e e B K
g CETR I S LR TR L8 sl DR £ ) e
& B . z Z 7 i h | SREY B 5]
1914-2q 4.29 | 5.40 | 3.77 | 23.56 4.87 | 12.38 26.57 | 22.03 | 456
1906-2¢ 3.10 | 430 | 3.30 | 20.60 B
4 ; 2 s |3/60 |132.60% 18.00 | 17.80
1906-2¢ 7:300 11300 13061 ToiTon Lt 3.40 | 20.00" 18.90 15 40 :11‘312
1913-2p 6.40 | 6.70 | 3.44 | 21.50 3.10 | 16.30 23.80 | 22.20 | 446
1903-2C 890 | 6.60 | 845 | 5280 ..... 5.10 15.80°| 10.80 | 302
1913-2p 5i20°[15.90:(. 282 1 T760" %, 3.00 | 10.70 - 34.00 | 23.60 | 462
19T4-2q; | TunsashRe s i A EE 12
1914-2q 342 | 3.08 | 2.11 | 13.19 9.14 | 17.72 46.15 | 7.30 | 374
1917-2t | 10.78 | 3.04 | 2.27 | 14.19 0.44 | 49.16 16.86 | 5.53 | 370
1913-2p 4.50 | 2.20 | 2.06 | 12.90 6.40 | 10.10 62.40 | 1.50 | 355
1919 6.08.6:13 |\ 2.82 |/17.63 11.99 | 6.13* 47.21 | 483 | 328
1911-21 | 26.80 [ 0.50 | 0.10 | 060 ..... o o ki 201
1914-2q | 9.34 | 5.53 | 4.72 | 20.50 043 | 3426 1
; : 3.53 41 6
1914-2q 865 | 484 | 4.06 | 25.38 0.47 | 31.16 14.33 12,?7 fgo
1913-2p | 91.80 | 0.50 | 0.38 | 2.40 B e, ST T e 5.30 57
1919 10.58 | 2.85 104 0800l 0.13 | 53.72 25.53 | 0.60 | 349
1900-14 | 92.50 | 0.20 | 0.18 | 1I.10
1900-14 | 86.30 | 0.20 0.3%| 2.30 iig 1c5>:$ 132
1913-2p | 86.40 | 0.70 | o0.01 .70°
1919 83.30 | 0.76 | 1.01 3.33“ h;igg" ggi If?

! Includes water-soluble carbohydrate
‘:’Includes fiber. M %
Includes some reducing material derived from agar-agar.

ara

5 Nitrogen x 6.38.

® Reducing sugar calculated as lactose.
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Commercial Feeding Stuffs

By E. M BAILEY.*

PROVISIONS OF THE STATUTES RELATING TO
FEEDING STUFFS.

Under the Connecticut statutes the term “concentrated com-
mercial feeding stuffs” covers practically all feeds excepting hay
and straw, whole seeds, unmixed meal made directly from any
of the cereals or from buckwheat, and feed ground from whole
grain and sold directly from manufacturer to consumer.

Section 4775 requires that every lot or parcel of concentrated
commercial feeding stuff shall bear a statement giving the name
and address of the manufacturer or importer, the number of net
pounds in the package, the name of the article, and the percent-
ages of protein and fat contained in it. The law forbids the use
of any metal in affixing tags.

No registration of feeds or payment of analysis or license fees
is required.

The penalty for violation of the statute is not more than $100
fine for the first offense and not more than $200 for each subse-
quent offense.

The law authorizes this Station to take samples from any
manufacturer or dealer, in a prescribed manner, and requires the
Station to analyze annually at least one sample of each brand
which it has collected, and to publish these analyses ‘together
with such additional information in relation to the character,
composition and use thereof as may be of importance.”

»

THE STATUS OF COTTONSEED MEAL UNDER THE
NEW EERTILIZER LAW.

By act of the General Assembly of 1919 cottonseed meal is
classed as a commercial fertilizer within the meaning of the law.

* With the assistance of Messrs. C. E. Shepard and H. D. Edmond.

The inspection and collection of samples were carried out by Mr. V. L.
Churchill.
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It is required that every brand shall be registered at this Station
before it is offered for sale in the state, and an analysis fee of
ten dollars paid thereon. On July first and January first there-
after a tonnage fee of six cents per ton shall be paid. It is
provided that cottonseed meal sold and used as feeding stuff shall
be exempt from the tonnage fee. "

As regards the adjustment of.the tonnage fee, the law provides
for a sworn statement from-.dealers as to their sales. This Station
will provide forms for this purpose, the same to be duly filled
in, certified and returned to the Station semi-annually. Said
statement shall show the total tonnage sold and the proportion
thereof sold for use as a fertilizer; and such statement will be
used as a basis to determine the deduction in tonnage to be made
for goods sold for feeding purposes.

CLASSIFICATION OF SAMPLES ANALYZED DURING
THE YEAR.

In the official inspection two hundred and four samples were
collected, which may be classified as follows:

Cottonseed "Meal ‘... ..oy 15 Maize IRroduetsiichi il i 19
Cottonseed Feed .........c... 2 Brewers’ and Distillers’ Grains 3
Tithseed Mieal o, I SBNEEI e 0T sl sfedi et REdIp AT Ak el 6
Wiheat iBrans, S and B [0, it 15 Cocoantits Meal: ol S bl 2
Wheat Mixed Feed .......... 15 Peanut Meal .l.50u e vadee 2
Wheat Middlings ............ 12 Proprietary Stock Feeds ..... 78
RyetProducts »umle v niuinas ol 3 Poultry"Feeds .0 e. .l it 14
Barley dProducts i oiies ool 1 gaehe

siatalsiaqunt S SR Y e il 204

Sixty-two samples of miscellaneous feeding stuffs have been
examined for the Dairy Commissioner and for individuals.

Four hundred and sixty-seven partial or complete analyses
have been made of fodder and other materials in connection with
field experiments. Of this number three hundred and ninety-one
were received from Storrs and the remainder were from the
Station Farm at Mt. Carmel.

Partial analyses of thirty-one samples of shelled corn were
made for the Department of Plant Breeding.

The total for the year is seven hundred and sixty-four.

This report is concerned only with the results of the official
inspection and samples submitted by the Dairy Commissioner and
by individuals.
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DETERMINING FACTORS IN COMPOUNDING RATIONS.
GRrOSS AND DIGESTIBLE NUTRIENTS.

The significance of the conventional analysis of a feeding stuff
and the role of each of the nutrient groups contained therein have
been discussed in previous bulletins.! Such proximate analyses
show the gross amounts of nutrient materials in various con-
centrates or roughages but do not furnish any information as
to the nature and quality of the several types of nutrients found.
The gross supply of nutrient material eaten is not entirely utilized
in the animal body; some is lost in the excretions. The
amount not excreted is considered to be utilized or digested;
thus if 100 parts of protein are fed in a given ration, e. g,
cottonseed meal, and 16 parts are recovered in the excreta, then
84 parts are assumed to have been digested and 84 is the
coefficient of digestibility for the protein of cottonseed meal.
These figures are obtained by actual feeding experiments. Such
trials also show that protein, fat and carbohydrate have different
degrees of digestibility, and that the same type of nutrient from
different sources may vary in this respect. Thus the protein of
dried beet pulp is only 52 per cent. digestible. Henry and
Morrison® have prepared a useful table which gives data of this
kind upon.a very wide range of fodder materials.

ENERGY VALUES.

To illustrate the various transformations of food in digestion,
the animal body is often compared with an engine and the food
with fuel. Feeding experiments all prove the fitness of this
comparison. As the engine transforms the energy of its fuel
supply into other forms, such as heat and mechanical work, so
the animal body transforms the energy of its food; and in both
cases the general law of conservation of energy holds true since
the total amount of energy in the fuel or food is eventually
accounted for in some form.

The gross energy value of any food is equal to the heat evolved
upon burning that food completely. This is determined by means
of an apparatus called a calorimeter, in which a definite amount
of food material is burned with pure oxygen under pressure, the

* Conn. Agr. Exp. Sta., Bull. 206, Feb., 1918; Bull. 212, March, 19109.
*Feeds and Feeding, p. 647, et seq.
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heat liberated being absorbed by a weighed amount of water and
measured with a thermometer. If the amount of food material
when completely burned liberates heat enough to raise the
temperature of 1000 grams of water 1 degree Centigrade (or
1 pound of water 4 degrees Fahrenheit), the energy equivalent
of that amount of material is one Calorie. Another unit of
measure is the Therm, which has a value 1000 times that of the
Calorie, i. e., it is the amount of heat required to raise the
temperature of 1000 pounds of water 4 degrees F. By burning
unit quantities of the various types of nutrient materials their
energy values are established.

Since the gross supply of energy in food material cannot be
completely utilized by the animal body it is evident that the fuel
value of a given food is judged by that proportion of the gross
supply which the animal can convert to its use. Deduction must
be made therefor for the energy lost to the body in the solid,
liquid and gaseous excreta. The remainder is the available or
metabolizable energy and represents that part of the gross energy
which the animal can transform; or its value to the animal for
heat production purposes. But further energy is required in
digesting the food and preparing it for absorption and assimila-
tion. By making this further deduction the net energy value of
the food is obtained, and it represents that part of the original
gross supply finally counted on to maintain the activities of heart.
lungs and other internal organs and, if the supply is in excess of
these requirements, to contribute to the gain of flesh or the
production of milk or the performance of mechanical work.

Differences between various feeding stuffs with respect to
metabolizable energy are chiefly due to the varying energy losses
in the excreta. Metabolizable energy per unit of digestible
ofganic matter therefore shows considerable uniformity and may
be estimated on that basis. For this purpose Armsby* gives the
following factors which may be used for cattle and probably
for other ruminants.

Roughage -t s o i i Se do o s 1.588 Therms per 1b.
Grains and similar feeds:
less than 5% digestible fat ....... 1.769 Therms per 1b.

more than 5% digestible fat ..... 1.814 Therms per 1b.
Qill mealsietel Ll o, Lasonte s dis SN 1.996-2.177 Therms per Ib.

* Penn. Agr. Exp. Sta., Bull. 142, 1916.
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To obtain net energy values, however, a further deduction for
the energy expended in the consumption of feed is required. This
energy expenditure has been determined by Armsby and Fries!
for a number of roughages and concentrates and they have pre-
pared the following table which includes their own results and
others obtained by Kellner and Kéhler.

TaBLe I. Averace ENERGY EXPENDITURE BY CATTLE PER HUNDRED
Pounps oF Dry MATTER EATEN.
Energy Expenditure,

Roughages. Therms.
o thy haye o S o N S BT i e 35.47
Reduclaveriibagd S8 0HT Rl e 0 0 s 44.13
Retyalovershay o e ol vt e iamein & 42.27
Ninxedliay oot ol st G g S 44.45
Altattathan. i O AR TN AT e Bk Ll 53.03
NGrassutiay™ |- 0l S R B S R 47.40
Meadotathay ... 5 L0 A R S oy Lo i 56.88
Rewenwn 2000 | U ienl 33 Ll e R et 43.46
Cotnlistover 1. 1 DRI R RE e SUl e S it 48.31
WNilaarh SErarw. aod 2 At e il e ST 51.62
Batleyisttaw. .o: bt i L LNy e 39.78
Oat S8iTany | o = la st e S e kel B, 46.00
StEawE DIPTSR AN e Sl 52.62

Concentrates.

Gornyeneals 3 e sy o o OHBCRIIBILLE - Bt 58.33
Hominy (chop: . Sl we) gga ity et 61.92
WiheatKhrasiia ol Wb ie s il Sk o) 53.30
(GBI ENEa el 0, it ot P S e 60.19
Gram miscbires Nopoi vy, i g e e i 51.76
(Eottonseed Pmeals e T oauid i e bl Ty HC AT 44.36
Lanseed Fnmed]l 5 SaC IR R TR IRER I LT S 54.79
Paltnty areal g s e (e s s WS S et 45.68
Beanutvmealiei, aet et lemad ol LB iie iy 52,57
Beptiniglagses: sl ooty DR e ril A AR | 44.82
StamGh SIS L Bl R o e e AT e o ] 56.61
Peanutiaille st U uu el gt 3 S e L5 S 78.34
Wheat glaten =...... 000 ¢ iR A S ol VT R (43 05.08

The application of these” data in the case of cottonseed meal,
f(?r ex.ample, having 91.8 per cent. dry matter and 66.3 per cent.
digestible nutrients is as follows:

! Penn. Agr. Exp Stat, Bull 142, 1916.

w2
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One hundred pounds of cottonseed meal contain :

Dy Hpattet: o0 il e di a i sl sl s b 01.8 Ibs
Digestible

I O BTN Uk L a A ai ba o SAea PR G  s 30.2 lbs

16 ey RIS R e ok 6.1 1bs.

Carbohydrates (includes digestible fiber) ...... 30.0 lbs.

TRotal: 2 G i A PR s I A R et 66.3 1bs.

From the table on page 248 it appears that the metabolizable
energy in one hundred pounds of cottonseed meal may be taken
approximately as 2.1 Therms; and from Table I that the energy
expenditure in consumption of one hundred pounds dry matter
is 44.36 Therms. Thus

Metabolizable energy — 2.1 x 66.3 = 139.2 Therms
Expenditure of consumption = .4426 x 91.8 = 40.7 Therms
Net energy value — 08.5 Therms

On the basis of Henry and Morrison’s compilation of American
analyses of feeding stuffs and digestible nutrients therein, Armsby
and Putney® have computed net energy values for a great variety
of feeds; and the net energy values in the following table are
taken from this source (Table II).

Energy values of feeding stuffs may be expressed in other
ways. Kellner® has adopted the starch value as a standard of
measurement. He found by experiment that one pound of
digestible starch fed to an ox in excess of his maintenance
requirements produced about one quarter (0.248) of a pound
of body fat. One hundred pounds of a feed which produced
twenty pounds of fat would have a starch value of about 8o.
Fraps® uses productive value as a basis of comparison, this being
the amount of fat a given feed will produce upon a fattening
animal when fed in addition to a basal ration already adequate for
the bodily needs of the animal. He expresses productive value
in terms of fat and takes into account the variations in the pro-
ductive values of the several groups of digestible nutrients.
Productive value is calculated by means of production coefficients
established for each class of nutrients.

! Penn. Agr. Exp. Stat., Bull. 142, 1916.
2 Henry and Morrison, 15th ed., pp. 118-110.
3Texas Agr. Exp. Sta., Bull. 185.
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TasLE II. COEFFICIENTS OF DIGESTIBILITY AND NET ENERGY VALUES
oF FEEDING STUFFS.!

% L
Y =
Py Coefficient of digestibility. e
Gars 8o
E g'g Protein. | Fiber. C;rra})t:l;.y. Fat. *z,j[_"j_g
Cottonseed Meal .......... 2 2 8 0.0
Cottonseed Feed ........... 9 o 5§ ZZ g? gg g
Linseed Meal (old process) | 90.0 8¢ 57 78 8o 88.9
Linseed Meal (new process) | 90.4 86 73 87 95 85.1
Wiheat!Brang loe iy e 89.9 76 43 74 62 53.0
Wheat Beed o i T, AN 77 36 76 87 R
Wheat Middlings .......... 89.6 77 30 78 88 50.1
Red Dog Flour ............ ea 88 36 88 86 R
Rye! Flolig Al miiGor T LU 8o K% 88 00
Barley, grouhd ... lin e 90.7 88 70 03 86 80.9
BaxleyiBramed Salie. 0.0 s 85 20 86 87 S
Corn Gluten Meal ......... 00.9 85 55 90 03 84.2
Corh:Gluten Feéed  .......-. 01.3 85 76 88 85 80.7
Hominy et te Tt 80.9 66 76 90 o1 81.
Brewers’ Grains ........... 02.5 81 49 B 80 53.4
Malt:Sprouts. ..L.ooo L 02.4 77 87 8o 85 72,9
Distiller’s Grains, Corn ....| 03.4 73 .05 81 05 85.1
Distiller’s Grains, Rye ..... 02.8 50 i 67 84 56.0
Beet Palp,idried to0s s 01.8 52 83 83 2 75.0
Peanut Cake, without shells | 89.3 90 9 84 00 03.6
Soybean Meal, fat extracted | 88.2 02 99 100 68 997
Cocoantt Cake Bl say 90.4 90 23 87 100 83.

1Henry and Morrison; Armsby and Putney. ;

O1rHER IMPORTANT CONSIDERATIONS.!

Feeding problems cannot, however, be entirely solved by
knowledge of energy values, digestibility coefficients or nutritive
ratios, useful as these may be for the purposes they are intended
to serve. Many of the difficulties encountered in feeding have
arisen from ignorance of the nature and quality of the ingredients
of the feed. The striking differences in the feedi'ng values of
different proteins as shown by investigations at this Station and
elsewhere illustrate this point and emphasize the fact that a
knowledge of the chemical constitution of nutrient materials is
quite as important as a knowledge of energy values.

*We quote largely from an unpublished paper by Dr. T. B. Osborne
read at a conference of County Agents and others at this Station.
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In feeding animals the quantity, kind and proportion of
nutrients should be kept in mind.

As to quantity, energy values indicate how much should be
fed per unit of live weight of the animal or unit of its production.
Whether the animal will eat that amount of food or not depends
upon the food or upon the animal. If the animal is healthy but
does not eat as it should and does not grow, the food is inadequate
in some way; if the food is corrected so that it produces growth,
the animal will then eat as' much as it should.

As to kinds of food, protein is of course necessary for its tissue-
building qualities and fats and carbohydrates are necessary
sources of energy. Mineral salts are also essential. There are
conspicuous differences among proteins as regards nutritive
values. For example, if zein is the sole source of protein in an
animal’s diet it dies within a short time. If zein is supplemented
by tryptophane, or a protein containing it, the animal continues
to live but does not grow. Finally if lysine is added to the ration
the animal not only maintains itself but grows normally. Our
present knowledge of carbohydrates and fats does not indicate
such radical differences in nutritive values. Their functions in
metabolism are different from that of protein. Probably the
carbohydrates are chiefly valuable insofar as they may be con-
verted into -dextrose in digestion. Mineral nutrients are more
important than has been generally supposed and it is important
that the ration contain a sufficient amount of these materials. A
corn and skimmed milk ration can be improved by adding calcium
and chlorine to compensate the deficiency of these elements in
corn.

Nutritive ratios indicate the proportion in which the different
types of nutrients should be fed for particular purposes. Thus
narrow ratios are fed for growth and production while wide
ratios suffice for maintenance. But it has been shown that a
young animal obtaining all its protein from gluten feed grows
very poorly even though the nutritive ratio of the ration is
narrow ; and that by supplementing a part of the protein supply
by the protein of milk, marked improvement in the rate of growth
results even though the nutritive ratio remains the same.
Nutritive ratios then can be most efficiently applied only with a
knowledge of the nature and quality of the nitrogenous part of
the ration.
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An important feature of animal feeding is the proper and
rational use of roughage. This problem is complicated by the
fact that very little is known about the chemical constitution of
the nitrogenous constituents of green leaves. These constituents
are conventionally classed as®proteins but this practice may be
very far from the truth. Osborne and Wakeman have lately
shown that about 50 per cent. of the nitrogen of spinach leaves is
in protein form, 20 per cent. is non-protein and the nature of the
remaining 30 per cent. has yet to be determined. This represents
practically the sum of our present knowledge of the proteins in
green foods.

Some of the practical conclusions to be drawn from these newer
ideas regarding nutrition may be briefly summarized. It is a
waste of good protein to mix it with feeds which are already
adequate for normal growth or production. The more economical
use of such protein is in supplementing those proteins which are

| deficient in kind or quantity of requisite amino acids. Again,

although good results may sometimes be obtained by feeding
enough poor protein, it is cheaper to feed less amounts of good
protein because the market price will generally be about the same
for each kind. Food intake is determined by the energy require-
ments of the animal; a maximum production cannot be expected
without a maximum consumption of food. The animal is a
machine which must be made to produce at a maximum capacity
if it is to be run at a profit. If a healthy animal does not eat
as much as it should there is generally something wrong with
the food; if its consumption is normal but its production is low,
something is wrong with the animal. The maximum capacity
for growth or production is an inherited quality; it cannot be
increased by feeding but it may be decreased by feeding
improperly.

Recent work done at this Station and elsewhere proves that
to the four or five nutrients hitherto considered as making a
perfect food, must be added others, known as food accessories or
vitamines. These are needed in.only small amounts but are
absolutely essential to maintenance and growth. While their
nature and functions are not fully understood the work already
done shows the special value of alfalfa, clover and green feed
for growing stock, due to these valuable constituents.
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DEFINITIONS OF FEEDING STUFFS.

Definition of feeding stuffs adopted by the Association of Feed
Control Officials of the United States and revised to January,
1919, are as follows:

x
GENERAL DEFINITIONS.
-

Meal is the clean, sound, ground product of the entire grain, cereal or
seed which it purports to _represent.

Chop is a ground or chopped feed composed of one or more different
cereals or by-products thereof. . If it bears a name descriptive of the
kind of cereals, it must be made exclusively of the entire grains of those
cereals.

Screenings are the smaller, imperfect grains, weed seeds and other
foreign material having feeding value, separated in cleaning the grain.

Alfalfa meal is the entire alfalfa hay ground, and does not contain an
admixture of ground alfalfa straw or other foreign materials.

ANIMAL Propucts.

Blood meal is ground dried blood.

Cracklings are the residue after partially extracting the fats and oils
from the animal tissue. If they bear a name descriptive of their kind,
composition or origin, they must correspond thereto.

Digester Tankage is the residue from animal tissue, exclusive of hoof
and horn, specially prepared for feeding purposes by tanking under live
steam, drying under high heat, and suitable grinding. If it contains more
than 10 per cent. of phosphoric acid (P. Os) it must be designated Digester
Meat and Bone Tankage.

Meat Scrap and Meat Meal are the ground residues from animal tissues
exclusive of hoof and horn. If they contain more than 10 per cent. of

.phosphoric acid (P. Os) they must be designated Meat and Bone Scrap
and Meat and Bone Meal. 1f they bear a name descriptive of their kind,
composition or origin, they must correspond thereto.

Brewers’ aAnNDp DistiLLers’ Probucts.

Brewers’ Dried Grains are the properly dried residue from cereals
obtained in the manufacture of beer.

Distillers’ Dried Grains are the dried residue from cereals obtained in
the manufacture of alcohol and distilled liquors. The product shall bear
the designation indicating the cereal predominating.

Malt Sprouts are the sprouts of the barley grain. If the sprouts are
derived from any other malted cereal, the source must be designated.

BuckwHaEAT Propucts.

Buckwheat Shorts or Buckwheat Middlings are that portion of the buck-
wheat grain immediately inside of the hull after separation from the flour.
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Corn Propucrs.

Corn Bran is the outer coating of the corn kernel.

Corn Feed Meal is the by-product obtained in the manufacture of
cracked corn, with or without aspiration products added to the siftings,
and is also the by-product obtained in the manufacture of table meal from
the whole grain by the non-degerminating process.

Corn Germ Meal is a product in the manufacture of starch, glucose-and
other corn products, and is the germ layer from which a part of the corn
oil has been extracted.

Grits are the hard, flinty portions of Indian corn, without hulls and
germs.

Corn Gluten Meal is that part of commercial shelled corn that remains
after the separation of the larger part of the starch, the germ and the
bran, by the processes employed in the manufacture of cornstarch and
glucose. It may or may not contain corn solubles.

Corn Gluten Feed is that portion of commercial shelled corn that
remains after the separation of the larger part of the starch and the germ
by the processes employed in the manufacture of cornstarch and glucose.
It may or may not contain corn solubles.

Hominy Feed, Hominy Meal or Hominy Chop is the kiln-dried mixture
of the mill run bran coating, the mill run germ, with or without a partial
extraction of the oil and a part of the starchy portion of the white corn
kernel obtained in the manufacture of hominy, hominy grits and corn
meal by the degerminating process.

Vellow Hominy Feed, YVellow Hominy Meal or Yellow Hominy Chop is
a kiln-dried mixture of the mill run bran coating, the mill run germ, with
or without a partial extraction of the oil and a part of the starchy portion
of the vellow corn kernel obtained in the manufacture of yellow hominy
grits and yellow corn meal by the degerminating process.

O1L CAKE.

0il Cake is the residual cake obtained after extraction of part of the oil
by crushing, cooking and hydraulic pressure from seeds screened and
cleaned of weed seeds and other foreign materials by the most improved
commercial processes. When used alone the term “oil cake” shall be
understood to designate the product obtained from partially extracted,
screened and cleaned flaxseed. When used to cover any other product,
the name of the seed from which it is obtained shall be prefixed to “oil
cake.”

Ground Oil Cake is the product obtained by grinding oil cake. When
used alone, the term “ground oil cake” shall be understood to designate
the product obtained from partially extracted, screened and cleaned flax-
seed. When used to cover any other product the name of the seed from
which it is obtained shall be prefixed to “ground oil cake.”

CorToNSEED PRrODUCTS.

Cottonseed Meal is a product of the cottonseed only, composed prin-
cipally of the kernel with such portion of the hull as is necessary in the
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manufacture of oil; provided that nothing shall be recognized as cotton-
seed meal that does not conform to the foregoing definition and that does
not contain at least 36 per cent. of protein.

Choice Cottonseed Meal must be finely ground, not necessarily bolted,
perfectly sound and sweet in odor, yellow, free from excess of lint, and
must contain at least 41 per cent. of protéin.

Prime Cottonseed Meal must be finely ground, not necessarily bolted,
of sweet odor, reasonably bright in color, yellow, not brown or reddish,
free from excess of lint, and must contain at least 38.6 per cent. of protein.

Good Cottonseed Meal must be finely ground, not necessarily bolted, of
sweet odor, reasonably bright in color, and must contain at least 36 per
cent. of protein.

Cottonseed Feed is a mixture of cottonseed meal and cottonseed hulls,
containing less than 36 per cent. of protein.

Cold Pressed Coitonseed is the product resulting from subjecting the

whole undecorticated cottonseed to the cold pressure process for the

extraction of oil, and includes the entire cottonseed less the oil extracted.

Ground Cold Pressed Cottonseed is the ground product resulting from
subjecting the whole undecorticated cottonseed to the cold pressure process
for the extraction of oil, and includes the entire ground cottonseed less the
oil extracted.

Linseep aAxDp Frax Propucrts.

Linseed Meal is the ground product obtained after extraction of part of
the oil from ground flaxseed screened and cleaned of weed seeds and other
foreign materials by the most improved commercial processes, provided
that the final product shall not contain over six per cent. of weed seeds
and other foreign materials and provided further that no portion of the
stated six per cent. of weed seeds and other foreign materials shall be
deliberately added.

O1l Meal is the ground product obtained after the extraction of part of
the oil by crushing, cooking and hydraulic pressure, or by crushing, heat-
ing and the use of solvents from seeds which have been screened and
cleaned of weed seeds and other foreign materials by the most improved
commercial processes. When used alone the term “Oil Meal” shall be
understood to designate linseed meal as defined. When used to cover any
other product the name of the seed from which it is obtained shall be
prefixed to the words “oil meal.”

Old Process Oil Meal is the ground product obtained after extraction
of part of the oil by crushing, cooking and hydraulic pressure from seeds
screened and cleaned of weed seeds and other foreign materials by the
most improved commercial processes. When used alone the term “Old
Process Oil Meal” shall be understood to designate linseed meal as
defined, made by the old process. When used to cover any other product
the name of the seed from which it is obtained shall be prefixed to “old
process oil meal.”

New Process Oil Meal is the ground product obtained after extraction
of part of the oil by crushing, heating and the use of solvents from seeds
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screened and cleaned of weed seeds and other foreign materials by the
most improved commercial processes. When used alone the term “New
Process Oil Meal” shall be understood to designate linseed meal as
defined, made by the new process. When used to cover any other product
the name of the seed from which it is obtained shall be prefixed to “new
process oil meal.”

Flax Plant By-Product is that portion of the flax plant remaining after

_ the separation of the seed, the bast fiber and a portion of the shives, and

consists of flax shives, flax pods, broken and immature flax seeds, and the
cortical tissue of the stem.

Ground Flaxseed or Flaxseed Meal is the product obtained by grinding
flaxseed which has been screened and cleaned of weed seeds and other
foreign ‘materials by the most improved commercial processes, provided
that the final product shall not contain over four per cent. of weed seeds
and other foreign materials, and provided further that no portion of the
stated four per cent. of weed seeds and other foreign materials shall be
deliberately added.

Unscreened Flaxseed Qil Feed is the ground product obtained after
extraction of part of the oil from unscreened flaxseed by crushing, cooking
and hydraulic pressure, or by crushing, heating and the use of solvents.
When sold without grinding the unground product shall be designated as
“unscreened flaxseed oil feed cake.”

Ingredients of Unscreened Flaxseed Oil Feed—Ground cake from par-
tially extracted flaxseed and foreign seeds (wheat, wild buckwheat, pigeon
grass, wild mustard, etc.).

Screenings Oil Feed is the ground product obtained after extraction of
part of the oil by crushing, cooking and hydraulic pressure, or by crushing,
heating and the use of solvents from the smaller imperfect grains, weed
seeds and other foreign materials having feeding value separated in clean-
ing the grain. The name of the grain from which the screenings are
separated shall be prefixed to “screenings oil feed.”

Oat Propucrts.

Oat Groats are the kernels of the oat berry.

Qat Hulls are the outer chaffy coverings of the oat grain.

Oat Middlings are the floury portions of the oat groat obtained in the
milling of rolled oats.

Oat Shorts are the covering of the oat grain lying immediately inside
the hull, being a fuzzy material carrying with it considerable portions of
the fine floury part of the groat obtained in the milling of rolled oats.

Clipped Oat By-Product is the resultant by-product obtained in the
manufacture of clipped oats. It may contain light chaffy material broken
from the ends of the hulls, empty hulls, light, immature oats and dust.
It must not contain an excessive amount of oat hulls.

Peanur Propucrs.

Peanut Qil Cake is the residue after the extraction of part of the oil
by pressure or solvents from peanut kernels.
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Peanut Oil Meal is the ground residue after the extraction of part of
the oil from peanut kernels.

Unhulled Peanut Oil Feed is the ground residue obtained after extrac-
tion of part of the oil from whole peanuts, and the ingredients shall be
designated as Peanut Meal and Hulls.

Rice Propucrts.

Rice Bran is the cuticle beneath the hull.
Rice Hulls are the outer chaffy coverings of the rice grain.
Rice Polish is the finely powdered material obtained in polishing the
kernel.
WaeaT Probucrs.

Wheat Bran is the coarse outer coatings of the wheat berry obtained in
the usual commercial milling process from wheat that has been cleaned
and scoured.

Shorts or Standard Middlings are the fine particles of the outer and
inner bran separated from bran and white middlings.

Wheat White Middlings or W hite Middlings are that part of the offal
of wheat intermediate between shorts or standard middlings and red dog.

Shipstuff or Wheat Mixed Feed is a mixture of the products other than
the flour obtained from the milling of the wheat berry.

Red Dog is a low grade wheat flour containing the finer particles of bran.

Wheat Bran with Mill Run Screenings is pure wheat bran plus the
screenings which were separated from the wheat used in preparing said
bran.

Wheat Bran with Screenings not Exceeding Mill Run is either wheat
bran with the whole mill run of screenings or wheat bran with a portion
of the mill run of screenings, provided that such portion is not an inferior
portion thereof.

MisceLLANEOUS Propucts.

Yeast or Vinegar Dried Grains are the properly dried residue from the
mixture of cereals, malt and malt sprouts (sometimes cottonseed meal)
obtained in the manufacture of yeast or vinegar, and consists of corn or
corn and rye from which most of the starch has been extracted, together
with malt added during the manufacturing process to change the starch
to sugars, and malt sprouts (sometimes cottonseed meal) added during
the manufacturing process to aid in filtering the residue from the wort
and serve as a source of food supply for the yeast.

Palm Kernel Oil Meal is the ground residue from the extraction of
part of the oil by pressure or solvents from the kernel of the fruit of
Elaeis guineensis or Elaeis malanococca.

Ivory Nut Meal is ground ivory nuts.

TENTATIVE DEFINITIONS.

Barley Feed is the entire by-product resulting from the manufacture of
pearl barley made from clean barley.
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Barley Mixed Feed is the entire offal from the milling of barley flour
from clean barley and is composed of barley hulls and barley middlings. j

Dried Beet Pulp is the material obtained by drying the residue from
sugar beets which have been extracted in the process of manufacturing
sugar and shall not contain excessive amounts of crowns, tails or sand.

Cocoanut Oil Meal is the ground residue from the extraction of part
of the oil from the meat of the cocoanut.

W heat Bran consists of the coarse outer coatings of the kernel obtained
in the usual commercial process of milling from wheat that has been
cleaned and scoured.

Shorts or Standard Middlings consists mostly of the fine particles of
bran and germ and contains very little of fibrous offal obtained from the
“tail of the mill.”

Gray (or total) Shorts consists of the fine particles of the outer bran,
the inner or “Bee-wing” bran, the germ and the offal or fibrous material,
obtained in the last reductions in milling.

White Shorts or White Middlings consists of a smaller portion of the
fine bran particles and the germ and a much greater portion of the fibrous
offal from the “tail of the mill.”

Red Dog consists of a mixture of low-grade flour, fine particles of bran
and the fibrous offal from the “tail of the mill.”

Wheat Mixed Feed consists of pure wheat bran and the gray or total
shorts or middlings combined in the proportions obtained in the usual
process of commercial milling.

Wheat Bran and Standard Middlings consists of the two commodities
as defined above mixed in the proportions obtained in the usual process

of commercial milling.

(Nore—If to any of the foregoing brands of feed there should be added screenings,
or scourings, as hereinafter defined, either ground or unground, bolted or unbolted,
such brand shall be so registered, labeled and sold as clearly to indicate this fact.
The word “Screenings” or “Scourings’” as the case may be, shall appear as a part
of the name or brand and shall be printed in the same size and face of type as the
remainder of the brand name.)

Screenings consists of the smaller imperfect grains, weed seeds and

other foreign materials having feeding value separated in cleaning the
grain.

Scourings consists of such portions of the cuticle, brush, white caps,
dust smut, and other materials as are separated from the grain in the
usual commercial process of scouring.

INSPECTION OF 1910.
REMARKS ON ANALYSES.
(Analyses on pages 370-393.)
Cottonseed Meal. Of the fifteen samples examined only two

exceeded 40 per cent. protein. The average protein content is
37.10 per cent. as compared with 36.01 per cent. the preceding
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year. Collectively the samples have exceeded their guaranties
by about 0.6 per cent. protein and 1.4 per cent. fat. The average
price of $82.67 is an increase of about 25 per cent. over the price
a year ago. Deficient samples are noted in Table III.

Cottonseed Feed. Only two samples were examined, one of
which was deficient in protein and contained excess fiber. These
two brands sold at cottonseed meal prices.

Linseed Meal. The quality this year, as judged by the
protein content, is lower than the average last year by about 3
per cent. The price has ranged from $82.00 to $93.00 per ton.
As compared with cottonseed meal it has averaged nearly $3.00
per ton higher in price and carried 4.3 per cent. less protein.

Wheat Products. The quality of these products has been gen-
erally satisfactory and guaranties have been met in nearly every
instance. Middlings have sharply advanced in price, the average,
$68.62, being about $17.00 per ton more than the average in 1918.
The price of wheat feed has averaged somewhat less than last
year. ]

Rye, Barley and Maize Products have maintained average
quality but prices have considerably advanced in most cases.

Miscellaneous Feeds. Peanut oil meal has sold for $75.00 to
$81.00 per ton as compared with $58.00 last year. No samples
of velvet bean feed have been found in this inspection. Appar-
ently stock becomes accustomed to this feed rather slowly even
in mixture although no trouble of this sort is experienced in the
South. Copra cake meal is used to an increasing extent as an
ingredient of mixed feeds. Its proteins are of a desirable kind
and both fat soluble and water soluble vitamines are present.

Proprietary Mixed Feeds. When compounded with mater'ials
of good quality these feeds possess undoubted merit. The variety
of sources from which they derive their nutrients makes possible
a supplementing of nutritive qualities which modern ideas of
efficient feeding endorse as a rational practice. The criticism
of them is that on account of their variety, they furnish an outlet
for low-grade materials of little worth. Some of these show
plainly on the tags the ingredients of which they are comp'osec'i.
While the law in this State does not require such information it
is a valuable guide to the feeder, and is given in case of the
following brands:
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Algrane Milk Feed. Cottonseed meal, linseed oil meal, corn gluten
feed, ground corn, wheat middlings (with screenings), ground barley,
molasses, one-half of one per cent. salt, oat hulls, shorts, clippings not
over 600 pounds per ton.

Bufceco Chop Feed. Ground corn, oats and barley, hominy feed, oat
shorts and oat hulls.

Bufceco Dairy Feed. Ground corn, wheat bran and middlings, hominy
feed, corn gluten feed, oat shorts, oat middlings, oat hulls, one-half of
one per cent. salt.

Bufceco Horse Feed. Ground corn, oats and barley, hominy feed, oat
shorts, oat hulls, linseed meal, corn gluten feed, wheat middlings contain-
ing mill run ground screenings, one-half of one per. cent. salt.

Crosby’s 1918 Dairy Ration. Distillery dried grains, cottonseed meal,
peanut meal, brewers’ dried grains, hominy feed and oat feed (oat hulls,
oat shorts and oat middlings).

Crosby’s Stock Food. Ground barley, ground hominy feed, ground oats,
oat feed (oat hulls, oat shorts, oat middlings).

Emerald Horse Feed. Cracked corn, oats, barley, alfalfa meal and
molasses.

H. & S. Horse, Mule and Dairy Feed. Crushed flaxseed meal, old
process oil meal, alfalfa meal, dried brewers’ and distillers’ grains, pure
cane syrup, one-half of one per cent. salt.

Mystic Feed. Ground oats and barley, wheat middlings, corn meal, white
hominy feed, oat middlings, oat hulls, old process oil meal, not over one
per cent. salt.

Pennant Brand Stock Feed. Fine white hominy and oat by-products
(oat middlings, hulls and shorts).

Purina Cow Chow Feed. Old process linseed oil meal, gluten feed from
corn, hominy feed, cottonseed meal, ground alfalfa, molasses and one
per cent. salt.

Purina Pig Chow. Hominy feed, cane molasses, ground barley, gluten
feed from corn, cracked corn, digester tankage, old process linseed oil
meal, alfalfa, charcoal, one per cent, salt.

Big Q Dairy Ration. Cottonseed meal, corn distillers’ grains, corn
gluten feed, old process linseed oil meal, wheat middlings, wheat bran
(with screenings not exceeding mill run), oat meal mill by-products (oat
middlings, hulls and shorts), hominy feed, yellow hominy feed, one per
cent. salt. :

Read the Tag Dairy Feed. Cottonseed meal, corn gluten feed, linseed
oil meal, corn meal, hominy feed, ground barley, wheat middlings (with
mill run screenings), molasses, three-fourths of one per cent. salt, oat .
hulls and oat shorts not over 225 pounds per ton.

Biles Ready Dairy Ration. Corn distillers’ grains, choice cottonseed
meal, old process linseed meal, white wheat middlings, winter wheat bran,
hominy meal, cocoanut oil meal, corn gluten feed, brewers’ dried grains,
barley malt sprouts, one-half per cent. fine table salt.

Yellow Tag Stock Feed. Ground barley, ground hominy meal, ground
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corn, oat meal mill by-product (oat middlings, shorts and hulls), one-half
of one per cent. salt. Part of the ingredients have been cooked or steamed.

Bufceco Poultry Mash. Ground corn, wheat bran and middlings, hominy
feed, corn gluten feed, oat middlings, rolled oats, one-half of one per cent.
salt.

H.-O. Laying Mash. Linseed oil mea-! corn gluten feed, bone meal,
ground corn, oat middlings, wheat middlings, wheat bran (with mill run
screenings), hominy feed, rolled oats,ground peas.

Tioga Growing Mash. Wheat middlings, hominy feed, old process
linseed oil meal, wheat bran, corn feed meal, kaffir corn meal, corn gluten
meal, corn gluten feed, phosphate of lime.

Bicorn Hog Feed. Digester tankage, corn germ meal, wheat middlings,
hominy feed, corn feed meal, barley, oats, linseed meal, bone meal, corn
gluten feed and salt.

Summary of deficiencies. Variations from guaranty greater
than one per cent. in protein and fiber and one-quarter of one per

cent. in fat together with other points of criticism revealed by
the inspection this year are summarized in Table III.

TasLe III.—FeEps Nor CONFORMING T GUARANTIES OR OTHERWISE ILLEGAL.

Station No. |

3835

L d
z gl 3
g Brand and Manufacturer. £ ks e Remarks.
E S | 5 |23
w0 AT (T [ mo
Cottonseed Meal. % | % | %
13704 | Buckeye. Buckeye Cotton Qil Co., Cincinnati,
(et i T S e T S A Aoy il Wire tags, illegal.
13904 | Clover Leaf. Manufacturer unknown ........ 1 7
13873 | Hall. W. D. Hall Co., Atlanta, Ga. .......... sasa el SHIWire tags, illegal.
13864 | Quaker Oats Co., Richford, Vt. ............. 575 s 3T
13931 | A-1. Winner Feed Co., Chattanooga, Tenn... |1.44|....|....
Cottonseed Feed.
13788 | Beauty. S. P. Davis, Little Rock, Ark. ...... 1.00|.... | 1.84
Linseed Meal.
13834 | Archer Daniels Linseed Co., Buffalo, N. Y. . veee| ... | Wire tags, illegal.
13892 | Economic Feed Co., New e i 1.10 | .... | Wire tags, illegal.
13783 | Kelloggs & Miller, Amsterdam, NP R s s L Wire tags, illegal.
13763 | Spencer Kellogg & Sons, Buffalo, N. Y. ...... 200 Wire tags, illegal.
Wheat Products.
13823 | Bell Cow Bran. Quaker Oats Co., Chicago, T, Q.37 s
13701 | Tekoe Middlings. Russell Miller Mills Co,,
Minneapolis/ Minnd L S T er i No guaranty.
13859 | Roberts Roller Mill. Co., Batavia, N. Y. ..... No guaranty.
Corn Gluten Feed.
13804 | Cream of Corn. American Maize Products Co.,
Robwiirde o s s S s et Wire tags, illegal.
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ABLE IIT.—FEEDS Nor CONFORMING TO GUARANTIES OR OTHERWISE ILLEGAL—Continued.

910
3779

74

87
013

,19

747
54

751
027
3749
3813
3757

30
80

3786

Brand and Manufacturer.

Hominy Feed.

Bufceco. Buffalo Cereal Co., Buffalo, N. Y...
Yellow. Buffalo Cereal Co., Buffalo, N. Y. ..
Cereal Mills Co., Wausau, Wis.
Paragon. Chas. M. Cox Co., Boston, Mass. ..
National Feed Co., St. Louis, Mo. ............
Burts.

Brewery Products.
Dried Brewers’ Grains. James Hanley Brew-
g, ProvidencelRe I s iy i v

Miscellaneous. i
Richland Cotton Oil Co., Rich-

Peanut Meal.
land, Ga.

Proprietary Mixed Feeds.
Red Horn Calf Meal. Hales & Edwards Co.,
hcamans T T G000 M0E UG R TN L RS

H. & S. Dwight E. Hamlin, Pittsburgh, Pa...
Harvest. Hales & Edwards Co.,
Monogram. Metropolitan Mills, New York ..
Mystic. Mystic Milling & Feed Co., Rochester,

N e b e e
Emerald. Prairie State Mlllmg Co., Chicago, Il
Purina Pig Chow. Purina Mills, St. Louis, Mo.
Niagara. Boston Feed Store, Willimantic ...

ton, Mass.
Towa. Purity Oats Co., Davenport, Iowa ...
Schumacker. Quaker Oats Co., Chicago, IlL.
Winner. David Stott, Detroit, "Mich.
Provender. D. L. Talcott, Torrington .......
Niagara, Boston Feed Store, Willimantic ... .

Gold Flake.
Barfords.

Hales & Edwards Co Chlcago 111

Poultry Feeds.
Buffalo Laying Mash. Globe Elevator Co.,
Buffalo, N. Y.

Chicagor. NG o U el aalages il s s oo

Read the Tag. H. O. Co.’s Miils, Buffalo, N. Y. | ...

Protein
deficiency.

B

Postum Cereal Co., Battle Creek, Mich.

Purina Calf Chow. Purina Mills, St. Louis, Mo.

2.56

Chicagoylilaf o s

3.31

Yellow Tag Stock Feed. F. L. Cressey, Bos- o

H. O. Milk Feed. H. O. Co.’s Mills, Buffalo,|

1.50

Meech & Stoddard, Inc., Middletown |.. ..
868 | Purina Cow Chow. Purina Mills, St. Louis, Mo. |....
Syragold. Syracuse Milling Co., Syracuse, N. Y. |....

Red Comb Mash Feed. Hales & Edwards Co., e

deficiency.

Fat

0.60

Fibre.
excess.

Remarks.

Y

1.03

05815
0 (3 B RRES
031 |....
T2:lrsrs

1.41
323
1.77

1.157

026 ...

0.60 | ...

0.49|....
OIS Lo
(o 0z o [
o1l
QAGH
(057 PP

g AL
0.42/ | s5's

Wire tags, illegal.

Wire tags, illegal.

Wire tags, illegal.

No guaranty.

No guaranty.
No guaranty.
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Feeds Containing Molasses. As in previous years feeds con-
taining molasses have been examined for fat both by the official
method and by extraction after removing sugar by washing with
water.

Results by the two methods are as follows :

TasLe IV. Far in Morasses Feeps.

h Official Modified

No. . Brand. © . - Method. Method. Guaranty.
: ; % % %

13743 Peters King Corn Horse and Mule Feed .. o0.77 1.47 1.50

-

13747 EmeraldiHaorse Feed .oty o0 i Lol " 0.61 1.40  2.00
137602 Puring - Melene: Feed: L 0.0 tailcuayia Lns 4.60 3.64  3.20
13765 Eshelman's 40 Horse Feed ............... 2:00 12061 2,00
13811 ‘Greenfield | Brand' i AR, 0.45 0.04  0.50
13826 Allstock Molasses Grains ................ 2.34 3.18 2.00
1383% ¢ Monogramt Beedtltt v it L g JIGE 1.22 1.88 3.00
13833 Bufceco-Horse Beed . a0 Ll dia s, 4.69 352 4.00
13848 Harvest Horse Feed .....cccotiiiiniins 1.39 1.69 2.00
13871 Lancaster| Horse Beed: .a uaiin dinsihnsinat 2.63 270 250
13805 Hanvest dlorse  Feed i o biasin i) 1.29 2.03 2.00
13912 Sucrene DairyiPeed o o0h L b sar il L ey 3.91 4.39 3.50
13913 H. & S. Horse, Mule and Dairy Feed ..... 0.90 1.54  3.50
13919 Mystic Feed, Horse, Cattle & Swine ...... 3.09 277 3.00

In eleven cases the results after removing sugar were higher
than those by the regular official method; in three cases they
were lower.

MISCELLANEOUS SAMPLES.
VELVET BEANS.

Analyses have been made of three of the principal varieties of
velvet beans, samples of which were obtained through the courtesy
of the Bureau of Plant Industry at Washington.

Variety Osceola. Alabama, Georgia.

% % %
IMotsture |l an T anil s s Lo L 9.79 7.42 (R
A§h ............................... 3.22 3.22 3.02
Proteitilt (NUX6.:28 )5 vl s, s 25.25 24.81 23.85
15T Rt o R G EN A VB BN o 5.65 5.35 6.72
e b LSRR N B L s SR 32.50 32.88 32.02
Other nitrogen-free extract ........ 19.29 20.03 20.61
Ether iextracth el i ol v an s sl 4.30 6.29 6.05
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SAMPLES SUBMITTED BY THE DAIRY COMMISSIONER.

Two samples were examined; 12523, Morgan B Sthk Feed,
and 15954, Brewers’ Grains, contained 15.63 per cent. and 17.31
per cent. of protein, respectively. These numbers are of the
Commissioner’s series.

SAMPLES SUBMITTED BY INDIVIDUALS.

Barley Feed. 13382, sent by E. Manchester and Sons, Winsted,
contained 12.25 per cent. protein, 10.25 per cent, fiber and 3.86
per cent. fat and conformed to its guaranty.

Corn Products. 13404, Fancy Cracked Corn (degerminated),
manufactured by the Krause Milling Co. and sent by Chas. M.
Cox Co., Boston.

13399, Corn Meal, sent by A. B. Congdon, Middletown.

14243, Gluten Feed, sent by Frank C. Beach, New Milford.

12368, Hominy Feed, sent by The P. Schwartz Co., Inc., New
London.

14390, Corn and Cob Meal, sent by A. Bender, Port Chester,
IRV

Analyses of these materials are as follows:

13404 13399 14243 12368 14390

Molstare:” .. K L ST 12.03 o 5.78
ARREGIEM) I ATy WAL 0.30 3.43
L5aiss oo e iie Py AR LR ok e 8.88 13.25 27.38 11.19 8.63
B D ey i e S W ey 026 5.64
Nitrogen-free extract ..... 77.24 54.48
|52 KR LT el it MG 0.30 e 3.20

Cottonseed Meal. 12381, 12946, American Cotton Oil Co.;
12436, 12739, Park and Pollard Co.; 12603, Deutsch & Sickert
Co.; 12738, E. Crosby & Co., all sent by The Coles Company,
Middletown.

12467, sent by E. J. Wells, Jr., East Windsor Hill.

13160, Pioneer, sent by Wood Ford Farm, Avon.

18512, Danish, sent by Wm. E. Wheelock, Quinebaug; 14180,
sent by Humphreys-Goodwin Co., the same being a portion of a
sample taken by Mr. Wheelock from the same lot as sample 13512
and sent by him to them at their request.

14308, sent by H. H. McKnight, Ellington.

Analyses of these samples are as follows:
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Station No. Protein found. Protein guaranteed.
% %

12381 35.81 36.00
12046 36.63 36.00
12436 40.94 ; 36.00
12739 3510001747 36.00
12603 36.81 36.00
12738 31.75 36.00
12467 43.44 Unit basis
13160 . 40.44 41.00
13512 " 3431 36.00
14180 36.31

14303 35.31

A recheck on our sample 18512, made in this laboratory, sub-
stantiated our original result.

Oat Products. 12605, Ground Oats, sent by B. W. Ellis,
County Agent, Putnam, and 13629, sent by Almon N. Perkins,
Litchfield, contained 11.63 per cent. and 14.00 per cent. protein
respectively.

Wheat Products. 13383, Big Diamond Standard Middlings,
sent by Henry Peacock, Wilton, contained 1 5.75 per cent. protein,
8.05 per cent. fiber and 5.20 per cent. fat. The sample conformed
to its guaranty.

12920, Middlings, sent by M. Hurwitz & Co., Stepney, to be
examined for foreign material. Examination showed no material
other than wheat products.

Proprietary Mixved Feeds. 14244, Dairy Feed, sent by Frank
C. Beach, New Milford.

14392, Eshelman’s 24 Dairy Feed, sent by Fairlea Farm,
Orange.

12282, Federal Stock Food, sent by Frank S. Platt Co., New
Haven.

12462, Stock Feed, sent by C. A. Cowles, Plantsville.

12497, Sweet Stock Feed, made by Metropolitan Mills, N. Y.,
composed of unground oat feed, cocoanut oil meal, dried brewers’
grains and molasses.

12546, W. & C. Dairy Feed, mixed and sent by Boston Grain
Store, Willimantic.

12702, Davis Stock Feed, mixed and sent by R. G. Davis and
Sons, New Haven.

13395, Ideal Cow Ration, sent by Washington Supply Co., Inc.,
Washington Depot.
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12887, Barford’s Balanced Dairy Ration, sent by Meech and
Stoddard, Inc., Middletown, composed of ground oats, barley,
wheat bran, standard middlings, gluten feed, peanut, cocoanut and
linseed meals.

14027, Barford’s Balanced Dairy Ration, sent by Connecticut
State Hospital, Middletown.

14236, Barford’s Balanced Dairy Ration, sent by Meech and
Stoddard, Inc., Middletown.

12474, Morgan’s Balanced Ration, sent by The Hubbell Coal
and Storage Co., Saugatuck.

14340, Morgan’s Balanced Ration, sent by The A. E. Plant
Sons Co., Branford.

14245, Dairy Ration, sent by Mrs. I. E. Bauch, Woodbury.

12185, Dairy Feed, sent by R. M. Fenn, Middlebury.

14388, Holsum Horse Feed, and 14389, King Corn, sent by
Lewis Sperry, Hartford.

12883, Special Mixture. Analysis requested by J. P. Stillson,
New Preston.

12746, sent by G. W. Thorpe, West Cheshire.

12307, sent by Daniel H. Morgan, Southport.

Analyses of these feeds are as follows:

TaBLE V. ANALYSES 0F MISCELLANEOUS PROPRIETARY FEEDS.

Stﬁtg'o p Moisture. Ash, Protein. Fiber. Nlt}f:?(%;a:c? i Fat.

Yo % % % . % %6

6.31 .18 21 0.6 51.45 5.4

ig‘gpzt 6.31 2.30 24.82 11.14 45.87 5.72
12282 12.08 AT 7.06 Al poe 5.25
12462 0.12 3.83 7.81 13.52 62.69 3.03
12497 5.53 7.61 703 13.70 64.06 1.97
12546 6.09 St 17.88 AN 2L 4.01
12702 8.32 LI, 10.04 Gl s 4.00
13305 11.02 4.02 2113 8.13 49.79 5.01
12887 10.80 4.94 20.00 7.50 50.25 6.51
14027 6.84 4.86 20.50 8.64 52.14 7.02
14236 9.60 5.18 21.25 10.91 47.78 5.28
12474 5.52 7.04 15.75 14.04 46.73 10.92
14340 22.31
14245 8.83 5.07 20.75 16.97 43.83 4.55
12185 7.39 7.06 22.25 11.33 47.38 4.59
14388 S 7.80 10.13 14.97 60.19 1.71
14389 5.04 7.88 11.88 15.25 58.00 1.05
12883 10.39 4.66 22.50 0.14 48.23 5.08
12746 7.00 AN, 18.04 S, LU 0.00

12307 A hed 18.06
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Poultry Feeds, etc. 13412, Meat Meal, and 13413, Meat Scrap,
sent by Z. N. Beach, Wallingford, contained 83.75 per cent. and
50.00 per cent. protein respectively.

13033, 13034, 13035, Beef Scraps, and 13036, Meat and Bone
Scraps, sent by L. C. Orcutt, Rockville, contained 44.63 per cent.,
43.38 per cent., 57.00 per cent., and 41.00 per cent. protein in the
order named.

12472, Dry Mash, sent by S. M. Crowell, Middletown, con-
tained 23.19 per cent. protein.

Unclassified. 13351, Extravim Feed Molasses, sent by E. D.
Curtis, Bantam. Examination and analysis of this material
showed the following results:

Color, very dark; odor and taste normal; total solids 71.14 per cent.;
total reducing sugar 50.85 per cent. (sucrose 30.63 per cent., invert sugar
20.22 per cent.); nitrogen I1.39 per cent.

The material is probably the so-called “third molasses” obtained
in the manufacture of sugar and used in the preparation of
molasses feeds. _

14171, Cull beans, sent by Edw. P. Smith and Co., Baltimore.
They contained 8.86 per cent. moisture, 5.33 per cent. ash, 25.13
per cent. protein, 3.99 per cent. fiber, 55.00 per cent. nitrogen-free
extract and 1.69 per cent. fat.

Proprietary Remedies. 13648, More Egg Tonic, 2-4-1, and
13649, Little Champions, a White Diarrhoea Remedy, both
samples sent by the Associated Advertising Clubs of the World,
New York.

More Egg Tonic is claimed to increase or double egg produc-
tion; and Little Champions are claimed to be a preventative and
cure for white diarrhoea in chicks.

Examination and analysis of these remedies showed the fol-
lowing composition :

13648. Tablets averaged 0.4780 gram each. Total nitrogen 1.36 per
cent.; nitrogen in nitrates 1.03 per cent.; total ash 18.95 per cent. (con-
tains chiefly sulphates, potassium, iron and calcium) ; fenugreek present;
ginger present; possibly gentian.

The tablets consist essentially of ferrous sulphate, salt peter
and ground roots or herbs or both, ingredients which are widely
used in poultry remedies and conditioners.

MISCELLANEOUS SAMPLES. 369

13649. Tablets averaged 0.1689 gram each. Ash 0.14 per cent. ; organic
and volatile 99.86 per cent.; mercuric chloride 60.65 per cent. ; filler unde-
termined; organic matter present.

These tablets contain bichloride of mercury as the chief medica-
ment with unidentified organic material probably used as a vehicle.

A great deal of study has been given to the subject of white
diarrhoea at the Storrs Station where the bacterium causing the
disease was discovered. There is no recognized cure for it and
the claims made for this remedy are unjustified.

Feeds suspected of containing poisonous materials, etc. Com-
plaints are occasionally received that certain feeds have apparently
produced sickness or death, or that animals refuse to eat them.
Conclusive evidence that sickness or death has resulted from a
particular feed is difficult to establish, although the circumstances
may strongly indicate such conclusions in some cases. Unless
toxic chemical substances can be detected a satisfactory explana-
tion as to the probable cause of the trouble can seldom be given.
Feeding experiments, particularly in Canada, have shown quite
conclusively that certain weed seeds, such as the mustards, pro-
duce ill or fatal results in animals, especially hogs. A refusal to
eat a certain ration may indicate the presence of some unpalatable
ingredient. Velvet beans, for example, are not relished by
animals unaccustomed to such fodder.

Eight samples of suspicious feeds have been examined during
the past year. In six of these unpalatability due to some ingre-
dient to which the animals were not accustomed seemed to be
the only explanation that could be made. 12775, Starch Feed,
containing “lumps,” was sent for identification of the foreign
material. The “lumps” were rock phosphate. 12856, Middlings,
suspected of containing foreign material, appeared to be a genuine
wheat product.
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TaABLE VI.—ANALYSES OF COMMERCIAL FEEDS,

StIaItion Manufacturer and Brand. Retail Dealer.
0.
O1L Seep Propucrs.
Cottonseed Meal.
13808 | Paramount. Ashcraft Wilkins Co., Atlanta, Ga. | Middletown: Meech & Stod-
davd: Tne s 5k b
Grtanantymube g Vi ool B 0
13879 | Dove. F. W. Brode & Co., Memphis, Tenn. . grookﬁeld CiRaDubiay i A
AATANBY = R LS 0 SR
13872 | Jay. F. W. Brode & Co., Memphis, Tenn. .... Stamford C. E. Slauson Co.
L Guaranty R S R lo Lo
13934 |Jay. F. W. Brode & Co., Memphis, Tenn. .... ' Rockville: Rockville Milling
(e LS G SR
Guaranty ...................
137041 | Buckeye. Buckeye Cotton Oil Co., Cincinnati, (Granby BEEH o Rollins s, .8
CYNTG ez tn o b e sl e e S s S [{Guaranty = ot LEEICREE L
13889 | Good Luck. S. P. Davis, Little Rock, Ark. . i NeCw Milford: Geo. E. Ackley
| (s NI AR e T e b RN o
T T Vs o st (= 10 L L A R
138731 | HallliW 1D, Hall:€o:, “Atlanta, Gazeoio o G | Stamford: W. L. Crabb ....
| A anty i e Gre e o
13744 | Danish. Humphreys, Godwin Co., Memphis, | Shelton: Ansonia Flour &
eI o e R e e L S e e i e | Grain Co.........co...eiin i
REnE s e Sl SRS
13904 | Clover Leaf. Manufacturer unknown ........ | Middletown: Meech & Stod-
- i e e 4
‘ Guaranty ...................
13756 | Upland. Park & Pollard Co., Boston, Mass. .. Watertown: M. D. Leonard
@ e SR L VSR i
! G T AR ol STl At & N ]
13864 | Quaker .Oats Co., /Richford, Vit .. copaesiaenis Saugatuck: Hubbell Coal &
. Storage Col s ki s s s
GUATANTY L o s, a2en mias aier s o0
13817 | Puritan. J. E. Soper Co., Boston, Mass. ...... Plantsville: C. A. Cowles ...
GUATANEY .t vto A aias e v 5ol 1
13803 | Good. Taylor Commission Co., Atlanta, Ga. .. | Hazardville: A. D. Bridges
Sonshriticdlled SRR e :
GUATANEY st s o 50 oo nl
13852 | Surety. Union Seed & Fertz. Co., Macon, Ga. | Meriden: Meriden Grain &
: Feed Coy s .2 vhiviis b e g
Gratanty Ll i s e e e e
13031 | A-1. Winer Feed Co., Chattanooga, Tenn. ... NeSw Haven: R. G. Davis &
ORB sl fo o s sl ol o il
GUATANLY - 5 s sioais oo a Dol 3
Average guaranty ...........
Average of analyses ........
Average digestible ..........
Cottonseed Feed.
13870 |Goodlow. M. F. Baringer, Philadelphia, Pa. .. South Norwalk: S. Roodner

(GHIAEATIEY wevs Vaia oisala s & vyvis opi

i Wire tags.

ANALYSES.
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INspECTION OF 1910,
Pounds per Hundred.
Station Pri
No. s Nit}gogen»free EEther p;e
rotein. t ti .
Water. Ash. (N. x 6.25) Fiber. (Starcli(, ;i(t:n, etc.) (Crflg:%at) o
13808 | 6.74 6.18 30.13 12.11 20.18 6.66 $84.00
36.00 14.00 27.00 5.50
13879 7.30 6.55 40.19 11.59 27.66 6.71 87.00
38.63 12.00 22.00 6.00
13872 5.78 6.55 37.94 10.86 31.22 7.65 84.00
36.00 14.00 30.00 5.00
13934 7.50 6.35 36.06 12.41 31.44 6.15 83.00
36.00 14.00 30.00 5.00
13794 7.01 5.65 36.19 12.46 31.56 72 82.00
Lo et AT 36.00 14.00 30.00 5.00 S
13889 8.00 6.90 43.63 9.65 23.62 8.20 88.00
41.00 0.00 6.00
13873 7.95 6.05 37.88 12.95 20.29 5.88 70.00
. 36.00 14.00 27.00 5.50
13744 7.40 6.53 36.38 11.22 31.18 7.29 86.00
36.00 15.00 25.00 5.00
13904 | 7.55 6.17 34.25 12.92 31.78 7:33 84.00
36.00 5.00
13756 6.89 5.83 34.60 15.81 31.42 5.36 82.00
36.00 5.00
13864 8.70 5.31 30.25 18.31 32.20 5.23 85.00
36.00 14.00 27.00 5.00
13817 7.29 6.13 39.69 10.90 28.63 7.30 82.00
36.00 15.00 30.00 5.00
13803 7.28 6.00 37.94 11.96 20.88 6.94 80.00
36.00 7.00
13852 7.95 5.63 37.75 11.08 30.10 6.50 80.00
36.00 14.00 27.00 5.50
13031 6.99 5.78 34.56 13 04 31.72 7.01 83.00
e I s 36.00 14.00 27.00 5.50 cees
36.51 5.37
7.36 6.11 |4 37.10 12.61 30.06 6.76 82.67
g1 4.7 22.5 6.4
13870 7.42 5.89 36.38 12.47 31.22 6.62 84.00
36.00 16.00 5.00
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TaBLE VI.—ANALYSES oOF CoMMERCIAL FEEDS,

Station
No.

Manufacturer and Brand.

Retail Dealer,

13788

13816
13822

138347

13802}
137831
137631
13803

13849*
13795*
13829

13746%
13844*

13857*
13886
13771

O1r Seep Probucts—Concluded.
Cottonseed Feed—Concluded.

Beauty. S. P. Davis, Little Rock, Ark. .......

Linseed Meal, Old Process.
Qil Meal. American Linseed Co., New York .

Amco. American Milling Co., Peoria, Ill. ....

Ground Oil Cake. Archer Daniels Linseed Co.,
Bl N Y e e S iz

Economic Feed Co., New York ...............

Qil Meal. Kelloggs & Miller, Amsterdam, N. Y.

Oill\I Meal. Spencer Kellogg & Sons, Buffalo,
i

Oil Meal. The Mann Bros. Co., Buffalo, N. Y.

WHEeAT Propucrts.
W heat Bran.
Commander., Commander Mill. Co., Minneap-
Lo ETURY 1 e S I e S o S S R
Fancy. 5C.-C. Davison, Geneva, Ni Y. ' oosioss
Gwinn’s. Gwinn Milling Co., Columbus, Ohio..
Wm. Hamilton & Son, Honeoye Falls, N. Y...

The Hogan Milling Co., Junction City, Kans...

Hunter Milling Co., Wellington, Kans. .......
Majestic Milling Co., Aurora, Mo, ..ooovevnnen
QOgilvie Flour Mill. Co., Winnipeg, Canada ....

Sirgsbury' Woods-Chandler '
(o ]1 o SRR AL T R S ‘
CHTATAREY .U e e e §
Average guaranty ........... i
Average of analyses ........ 1
Average diges.ible .......... i
Plantsville: C. A. Cowles ...
(GUATAOY ;s « bt o D b e k
West Cheshire: G. W. Thorpe g
Grratanty’ . L s SR g
Thompsonville: George S.
PhelpsiiCo: s tie i s g
Guaranty ... sl ihie ks s
Hamden: I. W. Beers ...... :
Guaranty’. s el sins sk
Canaan: Ives & Pierce ...... 3

Guaranty il b
Torrington: D. L. Talcott .

Guatanty o ek e o .’,

Branford: S. V. Osborne ...
Guaraptin L i s sl e o ‘

Average guaranty ........... d

Average of ana}lyses ........ ‘
Average digestible ..........

New Britain: C. W. Lines Co. &

GHATANEY 2 4o v iles s dsivinimuil
West Suffield: S. J. Orr ....

GUATANLY |2 s bl sl o 4

Hartford: Meech Grain Co.

GUATANLY: ' viweisiss  mn s A

Derby: Peterson-Hendee Co.

GUATANEY. ot b stale i Fbe el 3

Manchester: Little & Me-

)G AR AR . 3
GHATAOEY o Ly s 400 A 3

Wallingford: E. E. Hall .
GUALANEY /s losiors0vis oo 00 ciati

New Milford: Geo. T. Soule:

GUATRIIEY L e 0 b aioieb st oo A i
F. L. Wadhams

R TG nRe s s it L :
GUarantyss . aesa s it 4

Torrington :

* With screenings.

T Wire tags.

ANALYSES. 393
INsPECTION OF 1919—Continued.
Pounds per Hundred.
Station Price
No. Nitrogen-free Ether per
Protein, Extract. Extract. ton.
Water. Ash. (N.x6.25) Fiber. (Starch, gum, etc.) (Crude Fat)
13788 7.66 5.90 35.00 15.84 29.58 6.02 $80.00
36.00 14.00 6.00
36.00 15.00 5.50
7.54 5.00 35.69 14.16 30.39 6.32 82.00
20.8 6.4 18.5 5.7
13816 8.13 5.76 34.50 7.38 38.00 6.23 82.00.
34.00 5.00
13822 8.59 6.46 30.50 871 37.00 275 86.00
30.00 6.00
13834 | 9.09 5.76 33.75 729 37.60 6.57 82.00
33.00 10.00 6.00
13892 9.50 5.73 33.44 8.27 36.16 6.90 80.00
33.00 10.00 8.00
13783 | 815 6.15 3L.44 7.55 40.98 5.73 84.00
31.00 0.00 4.00
13763 9.60 6.21 30.04 997 39.43 6.05 8200
33.00 5.00
13803 | 9.3 5.82 35.19 7.77 3422 7.07 03.00
33.00 10.00 6.00
32.83" 6.16
8.09 5.08 32.82 7.82 37.78 6.61 85.42
29.2 4.5 20.5 5.0
13849 9.04 683 14.75 11.06 52.82 4.60 50.00
12.00 4.00
13795 | 9.18 7.15 15.60 10.17 53.58 4.33 72.00 -
15.00 4.00
13829 0.05 6.10 16.13 8.49 56.16 4.07 51.00
13.00 4.00
13746 | 10.06 6.73 14.69 0.76 54.70 4.06 52.00
13.15 10.97 3.00
13844 | 086 6.33 1560 | ; 905 LR 4.55 52.00
14.50 ' |* 11.00 3.50
13857 | r0.14 6.04 15.75 10.76 52.05 4.36 48.00
14.50 - 3.50
13886 9.60 5.73 16.31 8.92 55.25 4.10 50.00
14.00 14.00 50.00 3.75
13771 8.05 6.10 17.50 10.08 51.64 573 52.00
13.00 4.00

1 Average of six guaranties.
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TaBLE VI.—ANALYSES OF CoMMERCIAL FEEDS,
Station Manufacturer and Brand. Retail Dealer.
0.
WueAT Propucts—Continued.
W heat Bran—Concluded.
13929 | Phoenix Milling Co., Davenport, Iowa ........ Rockville: Rockville Milling
OF 5 B2t 4w TS
GUaranty i s s ki
13804 | Winter. Quaker City Flour Mills Co., Phila- | Guilford: Morse & Landon..
delpliia, Pa - nclhnlse el ol She s il el Guaranty oo v
13823* | Bell Cow. Quaker Oats Co., Chicago, Il ..... West Cheshlre G. W. Thorpe
. GUAranty v o T omies s i
13830% | T. & C. Thornton and Chester Milling Co., | Thompsonville: George S.
Bigfialo, NV St mte S e s i Sl Phelps & €0, il iy o
Gluranty so b N s o
13907* | Sun Beam. Schultz, Baujan & Co., Beards- | New London: P. Schwartz
gonl DL e s O R AN S S S (Caion L, R AT
Guaranty . oot o i
13807* | Geo. Urban Milling Co., Buffalo, N. Y. ....... Unionville: F. D. Lawton ...
Guaranty . AL 2 Talisil e
13858* | Valier’s. Valier & Spies Milling Co., St. Louis, | North Haven: Co0perative
INLG L et e T S e Feedi Co. s sniisd i sivy
Guaranty = .06 s s
13750* | Washburn-Crosby Co., Minneapolis, Minn. .... | Ansonia: Ansonia Flour &
GrainiCo. . v i oo o »
Guaranby s b e o 3
Average guaranty ..........8
Average of analyses ........ 1
Average digestible .......... ;
Wheat Feed (Mixed Feed). 1
13775 |Boston. Duluth Superior Milling Co., Duluth, | Winsted: E. Manchester &
I BT 7V et o S L RN S S DE Y e SO
) Guaranky i L bvea e kit
13824 |Frazee’s. James Frazee Mill. Co., Baldwinsville, | West Cheshire: G. W. Thorpe
..................................... Guaranty .................. o
13748 Snow Flake. Lawrenceburg Flour Mills Co., | Ansonia: Ansonia Flour &
Tamrencebinte, Tad it Gl i e o Grain Colms adenls 4L oo
Guaraniby . o2 loe i St
13761 | Planet. Northwestern Consolidated Co., Minne- thchﬁeld The Wadhams Co.
abolise Niaan 20 ol A bt LA Guaranty’ ..o mals s ors s s
13888* | Fancy. Pillsbury Flour Mills Co., Miinneapolis, | New Milford: Geo. E. Ackley.
B RECT sTAGG L RL SR SR i R S AR (Cos, flose 4 bt tade ol S "
GUATANTY <. v sioms s + 5 woln s ]
13820* | Fancy. Pillsbury Flour Mills Co., Minneapolis, | Plantsville: C. A. Cowles ...
N 1 s v Rl e e s o e Guaranty . .| . st i
13843* | Buckeye. Quaker Oats Co., Chicago, IIL. ...... Manchester: Little & Mec-
JCINTeY . ii st oo A
GUATATIEY 5 s e s s viom ate e mioidll 4
13793 | Occident. Russell Miller Mills Co., Minne- Granby: E. H. Rollins ......
anobiSTENahn Ll N e R R S S e GIATANTY et s v n st

* With screenings.

ANALYSES. 375
INsPECTION oF 1919—Continued.
Pounds per Hundred.
Station Price
No. Nitrogen-free Ether per
Protein. Extract. Extract. ton.
Water. Ash. (N.x6.25) Fiber. (Starch, gum, etc.) (Crude Fat)
13929 | 10.28 6.55 16.44 0.26 53.38 4.09 $56.00
14.31 3.73
13804 | 10.03 6.50 16.06 0.54 53.62 4.25 52.00
13.00 3.00
13823 8.38 5.75 16.13 .71 54.90 5.13 48.00
15.30 7.60 56.00 5.50
13839 8.20 6.60 15.19 0.95 55.63 4.43 50.00
14.00 4.00
13907 | 9.54 7.90 15.19 11.34 51.33 4.70 50.00
15.00 10.00 56.00 3.50
13807 0.24 6.83 15.19 10.43 53.22 5.09 48.00
14.00 12.50 3.50
13858 9.72 6.55 17.81 977 51.30 4.85 48.00
14.50 10.00 50.00 3.50
13750 0.46 6.88 15.38 9.81 53.65 4.82 49.00
13.00 4.00
13.89 3.78
9.42 6.59 1587 9.04 53.61 4.57 51.75
12.0 4.3 40.3 28
13775 | 10.02 4.63 17.06 8.72 53.04 5.63 61.00
15.00 4.00
13824 0.54 5.23 16.19 7.18 57.08 4.78 61.00
14.00 12.00 3.50
13748 | 9.65 6.09 17.94 7.80 53.90 4.53 50.00
14.00 3.00
13761 | 10.24 5.00 17.88 5.88 55.60 5.31 60.00
s 15.00 Pl 4.00
13888 0.97 4.91 17.06 7.08 56.50 4.39 62.00
14.00 4.00
13820 9.78 4.91 1700 |7 807 55.48 4.76 58.00
14.00 4.00
13843 9.05 5.85 16.75 8.64 54.69 5.02 50.00
15.50 4.50
13793 9.34 5.50 16.69 841 54.30 5.76 58.00
15.00 4.50
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TABLE VI.—ANALYSES OF COMMERCIAL FEEDS, INsPECTION OF 1019—Continued.
Pounds per Hundred.
Statéfm Manufacturer and Brand. Retail Dealer. Stﬁt;?n st NitEro%en-ftee EEther Plj‘é?e
rotein. Xtract. .
Water. Ash, (N.x6.25) Fiber, (Starch, gu:::,, etc.) (Cr’::g: cI‘Ea.t) g
WaEAT Propucrs—Continued.
Wheat Feed (Mixed Feed)—Concluded.
13752 | Gold Mine., Sheffield King Milling Co., Minne- | Waterbury: Spencer Grain
applisvNEHR e o R e Gro i S SR R 13752 | 945 5.50 15.63 8.12 56.68 4.62 $75.00
Guaranty ................... 15.00 4.50
13760 | Stott’s Honest. David Stott’s Flour Mills, | Torrington: F. L. Wadhams
Detgort Nich, ol act s T aa &iSon b S T , 13769 9.96 5.28 16.75 7.70 55.59 4.72 61.00
Guatanty oL e el o 15.00 4.00
13850* | Angelus. Thompson Milling Co., Lockport, | New Britain: C. W. Lines Co. 13850 9.27 5.00 16.81 8.66 54.73 4.63 63.00
N Y e sl e Al ey Ol R o Mg ! GlaTanty s o il duk s : 11.00 3.00
13837* | T. & C. Thornton & Chester Milling Co ., | Thompsonville: George S
Bt oI i i e S B R e Phelns & Colrrai b s 13837 8.095 5.03 16.69 9.66 53.49 5.28 58.00
Guarandy ool Rl atoe TNy 14.00 4.50
13914* | Victor. Victor Milling Co., Victor, N. Y. ..... Norwich: Chas. Slosberg &
Ra(o] R AR QLS C RV R | 13014 | 10.92 5.03 17.00 7.54 54.56 4.95 55.00
Gimaraniy LU lnacs et e v ol 15.00 4.50
13812* | Washburn-Crosby Co., Minneapolis, Minn. .... | Plainville: Eaton Bros. ..... 13812 0.03 6.10 15.88 8.43 56.25 4.31 65.00
GUATANEY o 14.00 4.00
13777 |Kent. Williams Bros. Co., Kent, Ohio ....... Winsted: E. Manchester & 3
. lel s e b s A Tl SR 13777 9.55 5.55 16.19 7.19 56.68 4.82 62.00
Guaranty 14.00 3.00
Average guaranty ..........- § 14.30 3.93
Average of analyses ........ 3 5 0.65 5.43 16.77 7.94 55.31 4.90 61.13
Average digestible .......... : st i il 12.9 2.9 42.0 4.3 SR
Wheat Middlings. |
13877 |Bay State. Bay State Milling Co., Winona, | Danbury: F. C. Benjamin .. 13877 | 11.05 4.18 17.25 6.60 56.06 4.86 68.00
NI R AR S e Guatanty) N L ; 15.00 4.00
13706 | Fancy.: C..C. Davison, Geneva, N:- Y. i .hi.osa West Suﬁield S.J. Ora .8 ‘ 13796 8.02 5.25 18.06 Bi77 56.00 5.01 78.00
Giaranty Lel v ol st S i 15.00 4.50
13745 | Wm. Hamilton & Son, Honeoye Falls, N. Y. .. | Derby: Peterson-Hendee Co. 13745 | 10.07 4.40 18.38 4.46 56.88 5.81 68.00
] Guaranty .......... e : 14.80 5.30
13701 | Tekoe Flour Middlings. Russell Miller Mills | Granby: E. H. Rollins ...... 13791 | 10.37 1.60 17.31 1.03 66.43 3.26 80.00
CaiyMingeapolis, Minn. . i i b s - (Faratity o e N T
13838 | Choice. Niagara Milling Co., Niagara Falls, Thompsonville: George S.
Ao SR s el s ot S A Al U e R s o PhelpsiCa. vy on s 2ot 13838 0.83 4.60 17.81 7.3 55.21 5.42 64.00
GUATANLY. . L 5eeiviesn s ol on il 14.00 4.00
13930 | Shorts. Phoenix Milling Co., Davenport, Iowa Rockv:lle Rockville Mlllmg
[ R Rt I e 13030 | 10.05 4.63 17.56 5.49+ 56.49 ] 4.88 61.00
GHATANTYE. o & kol seo sl 16.50 4.30
13827 |B. Pillsbury Flour Mills Co., Minneapolis, | Hartford: Meech Grain Co.. ‘ 13827 8.69 6.68 16.38 10.13 53.87 5.25 66.00
% BT i S Gl SR PR R e R RS (1571000 5 e KA e SO 14.00 4.00
13841 | XX Daisy. Pillsbury Flour Mills Co., Minne- | So. Manchester: G. W. Strant 13841 | 1110 2.00 17.38 1 . 307 61.53 4.02 78.00
anohis,Minn ! CH AR R h s SR VR e Guaranty .........voeicnnenn b 15.00 4.00
13782 | Quaker City. Quaker City Flour Mills Co., | Canaan: Ives & Pierce...... 13782 0.05 4.40 18.56 5.62 57.11 5.26 69.50
\ Philadelphia Ba, s, Giiiledi skl i o i sikie GUATAREYL, b e, s e e v el 14.00 4.00
13850 | Roberts Roller Mill Co., Batavia, N. Y. ....... | North Haven: Codperative :
{ v FeedyBoil kitpainat o 13859 0.86 4.45 21.81 6.03 53.30 4.46 66.00
'Guaranty -------------------
* With screenings.
- R TR R R W p—— s A e e L et e i S

N N T TP GO W N Ty R T R ey T TP g wrr Ly
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TABLE VI.—ANALYSES oF COMMERCIAL FEEDS,

Stﬁtio Manufacturer and Brand. S Retail Dealer,
0. . s
WHaEeAT Propucrs—Concluded.
W heat Middlings—Concluded.
13800* | Washburn Mills, Minneapolis, Minn. .......... Plainville: Eaton Bros. .....
¢ Guaranty (ol i, .
13924 | Shorts. Weber Flour Mills Corp., Salina, Kans. Wéllimantic: Boston Feed
O R Al T e s o o s
CrRarandy - Lo ke s it ., .
Average guaranty ...........
Average of analyses ........
Average digestible ..........
Rye Propucrts.
13825 | Feed. Boutwell Mill & Grain Co., Troy, N. Y. éVest Cheshire: G. W. Thorpe
3 A ARy e s einhis o s o
13776 | Middlings. Northland Rye Mills Co., Minne- | Winsted: E. Manchester &
agells, Minn, CUaa R L Dl s alie s ans b e SORME e el s 5 aidels » - -
GiHaranty < odhe e, . . .
13819 | True Value Middlings. Stratton Ladish Mill. | Plantsville: C. A. Cowles ...
CogaMilwatikee, WiS: i o o500 o5y 4 & s sibes pibists Gatanty it L iR . .
BArLey Propucrts.

13773 |Ground Barley. Albert Dickinson Co., Minne- | Winsted: E. Manchester &

138047
13770
13742

13915

13840
13855
13010

apolis, Minm: skl bl iaeia i SRR

Maize Probucrts.

Corn Gluten Feed.
Cream of Corn. American Maize Products Co.,
Robylindl . ALBo b ol VT R Ci a1 Bak

Buffalo. Corn Products Refining Co., New
IR e R e R R e o s U R
Globe. Corn Products Refining Co., New York

Staley’s. A. F. Staley Mfg. Co., Decatur, IlL..

Hominy Feed.
Armour Grain Co., Chicago, Ill. ........... S

Spring Garden. Baltimore Pearl Hominy Co,,
Baltimotre, Md. 4l 0l cidlini Seanesite Sicteit
Bufceco. Buffalo Cereal Co., Buffalo, N. Y. ..

ey e i i B LS P
Gtaraiityits | oRRISTRSYL . |,

Hazardville: A. D. Bridges

SaBe e e e .
Grasantpd - s SR s .
Torrington: F. L. Wadhams

S SN A sl e o .
(BN Lo g R S e o
Shelton: Ansonia Flour &

GramiComhininlaieaid, . .
Gliaranty o ool ia i aative s .
Yantic: Yantic Grain & Pro-

dietCodiilaRticig. . .
Ghatanfy el e dnaiseis . .
Average guaranty ...........
Average of analyses ........
Average digestible ..........

Hartford: Garber Bros. .....
GUaranty vl e ahsva s -
Wallingford: E. E, Hall ....
Guaranty
Mystic: Mystic Grain Co. ...
Giiaran b A a e,

* With screenings.

1 Wire tags.

ANALYSES. 379
INSPECTION OF 1919—Continued.
Pounds per Hundred.
Price
Nitrogen-free Ether per
Protein. Extract. Extract. ton,
Water. Ash. (N.x6.25) Fiber. (Starch, gum, etc.) (Crude Fat)
0.00 4.50 17.75 5.09 58.99 4.67 $65.00
15.00 4.00
10.88 4.84 18.00 6.85 55.01 4.42 60 00
16.00 3.50
14.03" 4.16"
0.98 4.20 18.02 5.69 57.34 4.78 68.62
13.9 i 44.7 4.2
0.09 3.00 16.13 3.88 63.78 3.22 50.00
13.50 3.00
9.58 4.58 16.25 7.39 57.90 4.30 54.00
14.00 3.00
8.61 4.55 17.00 6.06 60.00 3.78 ' 58.00
13.50 3.00
0.67 3.60 12.75 0.05 61.40 3.53 67.00
10.00 8.00 2.00
7.99 2.03 24.06 6.17 55.04 3.81 78.00
23.00 8.50 1.50
7.58 4.20 27.63 6.67 49.67 4.25 76.00
23.00 1.00
850 3.05 23.31 6.04 57.52 1.49 76.00
23.00 1.00
7.94 4.23 20.30 6.34 49.55 2.64
23.00 2.50 o
23.00 1.50
8.02 3.38 26.07 6.31 BI.17 3.05 76.66°
A s 22.1 4.8 46.8 2.6 L
7.54 2,55 11.50 5.13 65.87 7.41 70.00
10.00 5.00
8.30 3.33 12.00 8355 61.03 5.89 63.00
10.00 6.00 5.00
9.71 2.52 12.13 3.87 66.17 5.60 63.00
10.00 4.00 6.00

1 Average of ten guaranties.

2 Average of three prices,



CONNECTICUT EXPERIMENT STATION BULLETIN 221.

‘
TaBLE VI—ANALYSES oF COMMERCIAL FEEDS,

Manufacturer and Brand. =

Stat(i)on § Retail Dealer,
Maize Propucts—Conclyded.
Hominy Feed—Concluded.
13779 | Yellow. Buffalo Cereal Co.,*Buffalo, N. Y. ... Wénsted E. Manchester g&
! ONS Il nlieie e L
Criprantyy i aieidel,
13875 | Cereal :Mills' Co., Wausau, Wis, i .ol b Ridgefield: S. D. Keeler .. ..
Guatanty ittt s ..
13835 | Paragon. Chas. M. Cox Co., Boston, Mass. ... | Thompsonville: George §.
Phielps SiCommines. .. . . . .
Guarantyb R an.L |
13801 | Emco. Evans Milling Co., Indianapolis, Ind. .. | Hamden: I. W. Beers ......
Guardalbyt'h amaie e |
13774 | Miller Cereal Mills, Omaha, Neb. ............ Wénsted: E. Manchester &
(o) s R R L
Glrraiity: S e ViR |
13828 | Choice Steam Cooked. Miner-Hillard Milling | Hartford: Meech Grain Co..
ConiWilkesbarre B o000k L AL S Guaranty N sitaiag . | ||
138741 | National Feed Co., St. Louis, Mo, .....c¢ Joeviiil Stamford: W. L. Crabb ....
Glanaa by O e R | |
13790 | Burts. Postum Cereal Co., Battle Creek, Mich. | Granby: E. H. Rollins ......
CHatah Ui s i . .
13805 | Yellow. Quaker Oats Co., Chicago, Ill. ....... Unionville: F. D. Lawton ...
Gnaraity 2 P ERR AN . . .
13883 | True Value. Stratton Ladish Milling Co., Mil-  New Milford: ‘Geo. T. Soule
Sa et NS L Er e TR I e Gugrantyy et et |
13815 | Wathen Milling Co., Louisville, Ky. .......... Bristol : Goodsell Brasus . . .
Guntandyil b Sy B | |
Average guaranty ...........
. Average of analyses ........
Average digestible ..........
Dried Corn Flake Feed.
13865 | Kellogg Toasted Corn Flake Co., Battle Creek, | Saugatuck: Hubbell Coal &
11l 7s) § S S G o) BRI e M R B R S0 4 3 Storage ol diainsy., | .
(Guara ity i GRS .
Brewery Probucrts.
138461 | Dried Brewers’ Grain. James Hanley Brewing | Rockville: Rockville Gram &
ColProvidence WHP 110k 8D SEIRT UG Eodllo, 2 TSR R .
GEaranty S r G UL BRI, . .
13758 | Dried Brewers’ Grain. Providence Brewing | Thomaston: Thomaston
ColliProvidence, "B.2E, 2 000w e RS L SN Grain & CoaliGo. | i . .
GG TAREY IS SRR, . .
Average guaranty ...........
Average of analyses ........
Average digestible ..........
MiscELLANEOUS FEEDS.
130164 | Dried Beet Pulp. Continental Sugar Co., Bliss- | Yantic: Yantic Grain & Pro-
eI M 1eHI RIS T R R T i ducksiCo.l S B . .
Guaranty

1 Wire tags.

1 Sold, guaranteed and licensed by the Larrowe Milling Co., Detroit, Mich.

ANALYSES.

InspBeTION OF 19190—Continued.

Pounds per Hundred.

Price
Nitrogen-free Ether per
Protein. Extract. Extract. ton,
Water. Ash. (N.x6.25) Fiber. (Starch, gum, etc.) | (Crude Fat)
10.30 1.65 10.50 2.43 70.59 4.44 $72.00
10.00 4.00 65.00 6.00
10.24 2.60 12.63 3.32 65.41 5.80 75.00
8.25 10.00 4.00 7.00
8.08 285 11.06 3.61 66.56 6.04 68.00
0.50 7.00 60.00 7.50
0.04 2.80 12.19 5.13 62.28 8.56 71.00
10.00 7.00 7.50
0.69 2.00 11.88 4.58 62.64 831 72.00
11.00 2.00 10.00 4.00 65.00 8.00 [t
8.87 2.60 11.25 Bi7x 67.67 5.00 73.00
Sl 10.00 60 ekl B
8.74 3.03 13.25 4A63 66.11 4.24 72.00
10.00 10.00 5.00
0.18 2,22 11.00 3.22 68.89 5.49 68.00
10.00 5.00 6.00
0.14 2.95 12.38 4.79 63.94 6.80 68.00
0.00 4.50 4.00
0.10 2.60 11.63 4.56 64.18 7.93 68.00
10.50 5.00 5.00
9.16 2.08 10.38 4.85 67.32 6.21 70.00
10.00 7.00 6.00
9.21 5.80
0.14 2.62 1170 % 4.45 65.70 6.39 70.14
L Tk 3.6 58.0 5.8 S
6.56 3.25 8.06 112 70.41 1.60 78.00
6.91 0.42 78.62 2.15
7.18 4.23 20.50 16.62 44.37 7.10 68.00
20.00 6.00
6.82 3.48 27.06 13:87 43.77 . 5.30 66.00
25.00 5.00
22.50 5.50
7.00 3.86 23.78 15.00 40.07 6.20 67.00
10.3 7.4 228 5.5
0.26 4.73 10 00 15.80 50.25 0.96 64.00
8.00 20.00 58.00 0.50




382 CONNECTICUT EXPERIMENT STATION BULLETIN 221,
TaBLE VI.—ANALYSES OF COMMERCIAL FEEDS,
St&tion Manufacturer and Brand. Retail Dealer.
0.
MisceLLANEoUS FEeps—Concluded. i

13832 | Dried Beet Pulp. Larrowe Milling Co., Detroit, | Hartford: C. H. Northan
o) e M e B S G A R SN e iy Gram JCo iR o 3
GHaramly, i oo P

13856 | Dried Beet Pulp. Larrowe Milling Co., Detroit, | Wallingford: E. E. Hall ...
NEich: ke Sodif el b osli il 00 i it s LS Grifaranty Ul i nnt o

13005% | Beet Pulp with Molasses. Mich. Sugar Co., | New London: Conn. Grai
Alma, Mich, .0 il N Corpazy v s SN O t
Guaraniy: L s S o

13885t | Dried Beet Pulp and Molasses. Mich. Sugar | New Milford: Geo. T. Soul
Co:Caro; Mich i e o R A BT Graranty’ .. i e n

13008 | Dried Beet Pulp. West Bay City Sugar Co., | New London: P. Schwartz C
Bay: Ciby, Mich. it i Sl o Ve lidh s Guaranty <o nei

Average guaranty ......... P

Average of analyses ......

| Average digestible ........ 4

13754 | Cocoanut Meal. Quaker Oats Co., Chicago, TIL E;Naterbury: H. S. Coe & @&
Haranty e e

13902 | Cocoa Brand Cocoanut Meal. Oil Seed Co., | Middletown: Meech & Sto¢
Bayontre N, Vel sl SO el bt i dardyIne:rs o o ii i o

Guatantys o iis i i
13772 | Beta Brand Peanut Oil Meal, Oil Seed Co., | Winsted: E. Manchester
Bayonne, Nu J. .ooive o o eisloatatdilsleos ofosaisisis SOns . caat

Guaratity &l ek % i

13778 | Pride of Richland Meal (Peanut). Richland | Winsted: E. Manchester
Cotton Oil Co., Richland, Ga. .uivnevsicians 3o R e GBS,

Guaranty =S er s i

PrOPRIETARY MIXED FEEDS.
Horse, Dairy and Stock Feeds.

13806 | Blatchford’s Calf Meal. Blatchford Calf Meal | Unionville: F. D. Lawton .
Co., Wauregan, Il ', i ool .t o Guaranty. . i S

13787 | Red Horn Calf Meal. Hales & Edwards Co,|New Hartford:  Case
Chicagoy T v e ldaiig o i et i Sehwabhis i fowl s e o ;
. Guatanty (2o bl o !

13933 | Purina Calf Chow. Purina Mills, St. Louis, | New Haven: Crittendet
Vb TR L R B s st B i o el 0 Benham Co. ....... .28 |
Guaranty . .. G vk 4
13845 | Schumacher’s Calf Meal Quaker Oats Co., | Manchester: Little & M
Chicagoy THL Lot b, Gl sl St s 8 Uapletids KANNEY s s s asima o oe

Guarafiby oais s oo o

13833 | Bufceco Horse Feed. Buffalo Cereal Co., Buf- | Hartford: C. H. North
£alo, N V., chils ato s s saldidutlsias o oo manleisiaiainns Grain oLl t o L
GUATARLY ... .+ ol o

13765 | Eshelman’s 40 Horse Feed. John W. Eshelman | Torrington: D. L. Talcott
& Sons, Lancaster, Pa. .....coiieeeereennans Guaranty ................d

13913 | H. & S. Horse, Mule and Dairy Feed. Dwight | Norwich: Chas. Slosberg
E. Hamlin, Pittsburgh, Pa. ............co0ee (00T YRl 0 S APC R o
(GUaranty Lo sk . s il

i Sold, guaranteed and licensed by the Larrowe Milling Co.,

Detroit, Mich.

ANALYSES.

INSPECTION OF 1919—Continued.

383

Pounds per Hundred.
Sx;;tion Pri
No. ’ Nitrogen-free Ether s
Protein. i
Water. Al Tl Fibge (Starflit;i;i', etc.) (cF}ﬁtdr: cﬁét) sty
13832 4.82 3.10 9.25 10.81 62.54 0.48 $68.00
31 P L 8.00 20.00 58.00 0.50 Fe
1385 5.35 3.55 8.69 20.37 61.56 0.48 62.00
8.00 0.50
13905 8.79 4.71 11.19 15.53 58.79 0.99 68.00
88 0.00 18.00 58.00 0.50 A
13885 9.37 3.18 0.31 18.67 58.09 1.38 60.00
.8 0.00 18.00 58.00 0.50
1390 4.32 3.43 0.94 10.03 62.80 0.48 64.00
8.00 20.00 58.00 0.50
833 0.50
6.08 3.78 9.73 1820 60.51 0.80 64.33
s 13.1 0.2
13754 0.1I3 6.05 21.06 8.90 37.20 7.66 5'8' 00
20.00 7.00
13902 8.25 6.85 26.04 . 9.77 35.59 12.60 77.00
20.00 10.00 7.00
13772 7473 5.10 20.63 8.04 36.85 BT
1 30.00 8.00 7.5(5) 7500
13778 7.45 4.74 36.56 23.03 22.16 6.06 81.00
36.00 22.00 23.00 6.00
13806 8.79 6.26 25.31 7.40 45.33 6.89 105.00
24.00 5.00
13787 9.76 4.95 18.06 1.91 60.90 4.42 108.00
18.00 5.00
13033 | 10.02 4.03 28.75 3.23 50.66 3.3I 113.00
27.00 4.50
13845 ] 5.36 18.31 2.63 57.99 7.94 110.00
18.00 4.00
13833 9.70 3.85 12.50 8.43 60.83 4.69 73.00
i 10.00 0.00 4.00
3765 8.25 6.66 10.63 17.50 54.80 2.16 64.06
13913 10.33 10.20 11.44 14.93 51.56 I
- i ety R 14.00 16.00 58.00 3:23 5800




384 CONNECTICUT EXPERIMENT STATION BULLETIN 221,
TaBLe VI.—ANALYSES oF CoOMMERCIAL FEEDS,
StIa\Ition Manufacturer and Brand. Retail Dealer.
0.
ProprRIETARY MixEp FEEDS—Continued.
Horse, Dairy and Stock Feeds—Continued.
13848 Harvest Horse Feed. Hales & Edwards Co., | New Britain: Stanley Sve
Chicago, Tl oS o e i bt o St Grain (Coll (i dice s vad
GUATANEY .« ibee s s ey i
13805 | Harvest Horse Feed. Hales & Edwards Co., | Guilford: Morse & Landon.,
Ghycapos Tl B s R e st L Guaratity . i doavie b o !
13871 | Lancaster Horse Feed. Lancaster Milling Co., | South Norwalk: S. Roodner
Taneastern,iPa;! ; ial i U0 Ll densnai i ca s Guaraity, ..o cdaddbalov o :
13831 | Monogram Feed. Metropolitan Mills, New | Hartford: Meech Grain Co.
Neorlcn v bl saXEatTAIGis el CHiga Guaranty 7 L s s 3
130197 | Mystic Feed. Horse, Cattle and Swine. Mystic | Jewett City: Havens & Son 4
Milling & Feed Co Rochester, N. Y. ....... GUaranty: . Saede sl i 1
13743 | Peters’ King Corn Horse and Mule Feed. | Shelton: Ansonia Flour
M. C. Peters Mill. Co., Omaha, Neb. ........ Gragn Co1t ciaenh. Ll o
Guaranty /L G As U L
13747 | Emerald Horse Feed. Prairie State Milling | Derby: Peterson-Hendee Co
CogiGhicagoy, Tl 85 TN h s b i gha GUAranty L ods o dsesvh o
13811 Greenfield Brand. Prairie State Milling Co., | Plantsville: Eaton Bros. ...
Ehicago Tl LOmaet SN L e GUAratityy « ;i « ol v vossi
13762 Purlna Molene Feed. Purina Mills, St. Louis, thchﬁeld The Wadhams Ce¢
....................................... GUATANY Sube fowmas abv ol
13802 Blcorn Hog Feed. Chapin & Co., Hammond, | Somers: W. C. Everett ...
....................................... Guananty - ids des L o
13785 Ploneer Hog Feed. Hales & Edwards, Chicago, | New Hartford: Case
........................................ Schivab .. .o Ly
GUETANLY AV o ek v s 50 P
13003 | Barford’s Ready Ration for Growing Pigs. | Middletown: Meech & Stod
Meech & Stoddard, Inc., Middletown ....... dard, Tne. e b S .
Gatanty L u b o s e ;
13735 | Go-Tu-It Hog Ration. Park & Pollard Co.,| Waterbury: H. S. Coe &
Boston; Masssl et b L, otk ey GUaranty’ s d& = covesatq o
13854 | Purina Pig Chow. Purina Mills, St. Louis, | Meriden: August Grulic
MO e it U S s S e o el P S, Tstiraa il f o atull it j
Guaratiby: v o) gy 3
13011 | Portage Stock Feed. Akron Feed & Milling | Norwich: Chas. Slosberg
GopeAkeon O H r CL e g s elesl SoR- il o sl o 4
Garanty N (00l g e s Ha i
13861 | Armour’s Stock Feed. Armour Grain Co., Chi- | Southport: C. Buckmgham'
CagoRTILL I i s B S R SR T Guaraty VLot . i
13000 ‘| Pennant Brand Stock Feed. E. W. Bailey, | Mystic: Mystic Grain Co. &
ol s I £ e R A G D S e GUATANEY ., it o 3
13923 | Niagara Stock Feed. Boston Feed Store, Wil- | Willimantic: Boston Fee
TEeE P e AN e i £ O SHIRPEARIE Store.....................1
GUALANLY . L. s saeis o oo onie
13876 | Bufceco Chop Feed. Buffalo Cereal Co., Bui- Danbury: F. C. Benjamin ..
Bl NN R e T S R e R et o Guarafy . Lacs ool
13797 | Wirthmore Stock Feed. C. M Cox Co., Bos- | Suffield: Spencer Bros. .. .-
tonpMiassiil 0L sl e RN St Guaranty, Sila vl S 3
7 Wire tags.

ANALYSES. 385
InspECTION OF 1919—Continued.
Pounds per Hundred.
Statgon Price
No. : Nitrogen-free Ether per
Protein. E

Water. Kb RSBty (Bibek (Starcli{,t;?;xtl., ete.) (cliﬁg: Cﬁét) G
13848 7.52 6.85 10.69 20.09 52.26 1.69 $62.00
10.00 2.00
13805 | 10.25 7.00 10.81 13.75 56.16 2.03 63.00
10.00 2.00
13871 9.73 5.78 11.31 13.02 57.46 2.70 68.00
10.00 2.50
13831 8.43 5.93 10.69 13.10 59.97 1.88 - 58.00
14.00 et 3.00
13919 8.85 3.90 12.50 10.41 60.35 3.00 58.00
9.00 0.00 3.50
13743 8.99 8.30 12.60 16.81 52.63 1.47 64.00
10.00 1.50
13747 856 7.63 10.04 15.23 56.24 1.40 58.00
0.00 12.00 2.00
13811 0.99 8.43 10.56 15.81 54.27 0.94 56.00
8.00 0.50
13762 852 5.33 10.81 0.64 61.10 4.60 72.00
0.70 3.20
13802 9.5I 4.96 18.81 5.82 56.30 4.60 80.00
17.50 6.00 4.50
13785 9.25 7.58 25.13 6.13 47.04 4.87 78.00
15.00 4.00
13903 | 9.78 4.33 19.75 7.39 52.96 6.79 78.00
18.00 5.00
13755 812 11.43 18.81 10.76 44.60 6.28 75.00
15.00 6.00
13854 | 11.03 7.50 17.25 1077 50.56 2.89 81.00
e M 6.00 15.00 0.00 50.00 2.50 S
13011 8.13 3.80 11.75 0.78 61.77 4.77 64.00
8.50 4.00
13861 7.30 4.98 1395 8.86 58.66 6.45 64.00
12.00 A 4.00
13000 | 7.39 3.75 10.06 | * 0.33 63.74 5.73 67.00
0.00 10.00 5.00
13923 8.16 4.95 13.63 15.28 52.81 5.17 60.00
13876 0.11 445 10 :)6 1133 6.1‘.(.)} 398 6400
8.00 12.00 4.00
13797 8.29 3.68 10.75 T2 64.50 5.06 68.00
9.00 4.00

o e e Al



386 CONNECTICUT EXPERIMENT STATION BULLEZFIN 22T.
TaBLE VI.—ANALYSES oOF CoOMMERCIAL FEEDS,
Stf\lIﬁon Manufacturer and Brand. Retail Dealer.
0. 3
ProprIETARY M1xep FEEDS—Continued.
Horse, Dairy and Stock Feeds—Gontinued.
13906 | Yellow Tag Stock Feed. F. fCressey, Boston, | New London: Conn. Grain
IS LT L R o S AR RS Earpiitlenfu BB sl O, |
Ciiarantyae sl
13926 | Crosby’s Stock Feed. E. Crosby & Co., Brattle- | Willimantic: Boston Feed
T SN B L gl K e e M T O Stoneai. Ll
GUREafiby S A
13764 | Stock Feed. John W Eshelman & Sons, Lan- | Torrington: D. L. Talcott ..
CARTeRmRa . T AL AL T N Crazrapbyney D RREe I | |
13882 | No. 1. Chop Feed. Globe Elevator Co., Buf- | New Milford; G. T. Soule ..
S0 ol L S P G LB S L R (Gruar Fritard L SRR
13880 Buffalo Chop Feed. Globe Elevator Co., Buf- | Brookfield: C. R. Dubia ....
Falod N WG T S T A o e W 4 e Gratanty 7 G RREE TRey
13878 Grandin’s Stock Feed. D. H. Grandin Mill. Co., | Danbury: H. E. Meecker, Inc.
Jamestowny D, VI b S e R LM Guaranty ...................
13759 | College Stock Feed. Hales & Edwards Co., | Thomaston : Thomaston
(85} (o 4o ol B WO QA G S L Y T Gramnsd& CoaliCol nivsl . . .
Guaranty Lo @ sV .
13018 | Haven’s Stock Feed. Havens & Son, Jewett Jewett City: Havens & Son
(R R i B DB Graramtyio VPl ety | |
13836 | Badger Monopoly Feed. Chas. A. Krause Mill. | Thompsonville: George S.
CaMilwanker, WSt L I Rabp b T i Phelnsi Co.raa AL Aws ., |
f Guaranty
13806 | M. & S. Stock Feed. Meech & Stoddard, Inc., | Middletown: Meech & Stod-
SoMiddiebow 0 R I e e L Yy dardshne s A |
Guacantyll e C Lo, |
13826 | Allstock Molasses Grains. Metropolitan Mills, | Hartford: Meech Grain Co..
New Norle o riaisy Sl SR e o B Grtayattby o5 AL oo L |
13867 | Iowa Stock Feed. Purity Oats Co., Davenport, | Norwalk: C. E. Slauson Co.
3L o KA Rl Il R - SRRl LT L Graaramty = N0 R e |
13751 | Schumacker’s Stock Feed. Quaker Oats Co., | Waterbury: Spencer Grain
Chicago Il p 0t il AP R B et o n N ol T T e |
(GHaranty | (oWl Sl |
13860 | Victor Feed. Quaker Oats Co., Chicago, Ill. .. | Milford: E. L. Oviatt ......
(Grtatanbyt s TR TR,
13920 | Vitality Stock Feed. Rosenbaum Bros., Chi- | Jewett City: Havens & Son
capaplll v bicll T wd diatlmied SUIRRI e (e Crraeantyiele slosa it e Jat] |
13842 | Winner Chop Feed. David Stott’s Flour Mills, | Manchester: Little & Mec-
DetrortiNch Ll e M eI e s Kinieye ] o e UlosEG ITaLay
Craaranty Ly e i
13800 | National Stock Feed. Stratton Ladish Mill. | Newtown: Newtown Coal &
Cos Milwaulkee W11 o i i S s GraimiGoie Rl e
Graranty Gl CRRESer.
13768 | Provender. D. L. Talcott, Torrington ........ Torrington: D. L. Talcott ..
Guarstty . e sueti.
13912 | Sucrene Dairy Feed. Amencan Milling Co., | Norwich: Chas. Slosberg &

Peoria, Tl

SO, et e e U S,
(HATANEY] 2 R n e s i ot L ahl

P R P e e W

ANALYSES. 387
INSPECTION OF 1910—Continued.
Pounds per Hundred.

Price
Nit}x:-ogen—free EE:hert t;:)e;
i tract. xtract. %

Water. Ash. (ﬁr ;tgzns.) Fiber. (Starcli{, ;‘fm, etc.) (Crude Fat)
0.48 5.03 10.88 10.67 59.35 4.50 $65.00
9.00 9.50 4.00
.60 .75 11.25 10.76 60.20 4.44 66.00
.9. 2 3 A 9.00 10.00 60 00 4.00 e
0.93 4.93 11.81 12.60 56.48 4.25 64.00
10.00 3.00
8.92 4.00 10.19 11.62 60.21 5.06 65.00
9.00 3.00
10.16 4.25 11.19 11.23 50.60 3.57 66.00
10.00 3.00
8.76 4.38 1131 12.96 58.39 4.20 70.00
10.00 4.00
8.92 498 13.25 13.77 55.29 3.79 70.00
12.00 3.00
847 3.93 10.69 12.06 60.36 4.49 65.00
LR DR o 7.00 3.00
0.43 3.10 11.88 9.35 61.96 4.28 66.00
10.00 3.00
0.00 3.50 12.56 8.55 61.16 5.23 63.00
0.00 4.00
8.05 5.05 12.04 0.91 60.87 318 58.00
13.00 2.00
8.72 4.08 11.88 | 10.838 50.80 3.74 | 65.00
10.00 4.00
7.84 5.90 11.38 10.15 61.74 2.09 64.00
10.00 3.25
8.43 4.18 0.38 12.82 60.04 5.15 63.00
8.00 3.00
8.14 4.18 10.25 12.03 61.02 3.48 66.00
9.00 3.00
10.68 3.20 0.81 8.14 63.77 4.40 66.00
St A 8.00 10.00 70.00 5.00 S
8.60 5.05 14.00 12.05 56.12 4.18 63 00
10.00 3.00
11.38 2.40 11.00 5.87 64.92 4 43 66.00
8.1 8.23 20.88 11.21 47.14 4.39 58.00
3 D 16.50 3.50

T ————
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TABLE VI.—ANALYSES 0F COMMERCIAL FEEDS,

P PP P G —

Station
0.

Manufacturer and Brand.

Retail Dealer,

13927

13741

13800
13799
13801

13925

13767
13887

13792
13917
13749

13813
13757

13922

13862

13863

13798
13830
13809

H. O. Algrane Milk Feed. H. O. Co.’s Mills,

ProprIETARY M1xED FEEDS—Continued.
Horse, Dairy and Stock Feeds—Continued.
Nlagara Dairy Feed. Bostort Feed Store, Wil-
limantic

Trlangle Dairy Feed. Chapin & Co., Ham-
ey IR R L i i s e b e A
Unicorn Dairy Ration. Chapin & Co., Ham-
e Fo bl e LR P G S R B i 2 N i)
Crosby’s 1918 Dairy Ration. E. Crosby Co.,
BatrehargieVitany o e I e B

Eshelman’s 20 Dairy Feed. John W. Eshelman
Ssansolancastet, Banil G A e e
Globe Creamery Feed. Globe Elevator Co.,
Bgiralo NS U R s, SR e R e T
Twin Six Dairy Feed. D.H. Grandin Mill. Co.,
James towen -GNt e T
Twin Six Dalry Feed. D.H. Grandin Mill. Co.,
Jatiestorentd NOIVER EL (TR R AT S

Butkalon NEGV et diha o okl e sl 7
Read the Tag Dairy Feed. H. O. Co.’s Mllls,
Btalo N R s R il e L T
Gold Flake Dau‘y Feed. Hales & Edwards Co.,
(Ehicag o RIS S R S ] ol s

Haven’s Special Dairy Feed. Havens & Son,
JeRett Gty S e S L S
Morgan’s Balanced Ration. Hubbell Coal &
Starate (Co. Sauaatucke oo NE RS LT
Morgan’s Balanced Ration. Hubbell Coal &
Storage Co., Saugatuck

Larro-Feed. Larrowe Milling Co., Detroit,
Barford’s Balanced Dairy Ration, Meech &
Stoddard, Inc., Middletown ................
Barford’s Balanced Dairy Ration. Meech &
Stoddard, Inc., Middletown

Store .

Shelton :

Grain

Somers :

Somers :

Store .

oLl

Granby :

Ansonia:
Guaranty
Bristol :

Guaranty

Guaranty

Guaranty

Guaranty

Guaranty
Suffield :
Guaranty

Guarant

Guaranty

Willimantic:  Boston Feed

Gugeantvil-nesiiul L

Guaranty ..............
Guaranty
Guaranty
Guaranty
Torrington: D. L. Talcott ..
Guaranty
New Milford: Geo. E. Ackley
Guaranty
Guaranty
Norwich:
Guatanby Lo Db |

GramhCat s ble et | | |

Thomaston: Thomaston Coal
e Giaan: Co Sl oo, |

Jewett City: Havens & Son

Saugatuck: Hubbell Coal &
Stotage Uoyy oot | | .

Saugatuck: Hubbell Coal &
Ntoraoe (o WEEL RS DL | |

Hartford:

Middletown: Meech & Stod-
Aand s c iy ey Sl |,

Ansonia Flour &
Co.

W. C. Everett

W. C. Everett

W. C. Everett

E. H. Rollins ......

Norwich Grain Co.

Ansonia Flour &

Goodsell Bros. .. ...

Spencer Bros. .....

"Meech Grain Co. .

ANALYSES. 389
INSPECTION OF 1010—Continued.
Pounds per Hundred.
Price
NitErogen-free EEihert &e;
i tract. Xtract. R
Water. Ash, (Izl’r ;:t;x;g) Fiber. (Starc!;‘, ;u!;n, etc.) | (Crude Fat)
7.89 5.15 17.50 15.90 49.46 4.10 $70.00
8.08 4.50 13.00 11.01 58.03 4.42 68.00
12.00 12.00 3.00
8.18 5.10 17.88 11.37 52.76 4.62 64.00
16.50 3.00
8.17 6.33 21.00 .20 60.35 4.05 78.00
21.00 ‘;% it
.38 1 26.19 11.02 43.55 4 i
73 598 26.00 4.00 -
7.10 4.63 25.44 14.43 40.61 7.79 75.00 -
RE el Rl 25.00 15.00 50.00 6.00 e
9.21 7.86 21.25 13.27 42.87 5.60 66.00
20.00 4.00
8.77 4.90 27.13 11.08 42.77 5.35 74.00
23.00 5.00
8.06 5.75 24.13 11,33 46.40 533 76.00
Kl 22.00 5.00
8.05 5.00 24.81 11.09 44.69 5.46 76.00
22.00 5.00
8.27 5.38 14.63 10.48 B3 3.51 64.00
14.00 15.00 4.00
8.16 5.50 22.38 8.93 50.54 4.49 68.00
20.00 9.50 5.00
9.20 6.84 14.50 17.20 49.26 3.00 60.00
10.00 e 3.50 6500
: 475 22.75 9.36 48.4 4.75 :
993 18.00 4.00
.88 5.18 19.56 11.30 46.38 0.70 62.00
7 18.00 8.00 ras
773 5.00 22.44 11.45 44.40 8.08 68.00
22.00 8.00 i
8.61 5.58 21.56 11.09 48.82 4.34 78.00
20.00 3.00 e
8.61 5.10 21.31 10.31 49.88 4.79 0.00
19.00 5.50
9.60 5.18 21.25 10.01 47.78 5.28 77.00
19.00 5.50




CONNECTICUT EXPERIMENT STATION BULLETIN <221.

390
TaBLE VI.—ANALYSES oF CoMMERCIAL FEEDS,
St{xItion Manufacturer and Brand. Retail Dealer.
No.
ProprieTARY M1xED FEEDS—Concluded.
Horse, Dairy and Stock Feeds—Concluded.
13900 | Barford’s Balanced Dairy Ration. Meech & | Middletown: Meech & Stod-
Stoddard, Inc., Maddletown' ... i ok b8 dard e e s S IE S
Guaranty ..................
13897 | M. & S. Dairy Feed. Meech & Stoddard, Inc., | Middletown: "Meech & Stod-
Mrddletomwnive s iRl SN D o0 s S e danditline, s oo SIS
Guaranty ...................
13753 | Stevens’ 44 Dairy Ration. Park & Pollard, | Waterbury: Spencer Grain
Bosbon: Malgsi il irssa s el (g dia ot s ol g G S S s TR
Guaranty ...................
13868 | Purina Cow Chow Feed. Purina, Mills, St.|Norwalk: C. E. Slauson Co.
Tottis MO, o S s s S DR LR sl i Guaranty! .. Lo v e e ‘
13869 | Protena Dairy Feed. Purina Mills, St. Louis, | Norwalk: C. E. Slauson Co.
IV e A S e e R S o e e e A TRl S Graarantytii] S Saiiieaa s Fisl
13760 | Big Q Dairy Ration. Quaker Oats Co., Chi- | Litchfield: ~The Wadhams
P Teco U RSt A M e T B G oty i als B e sas
GHATINIR © .5 e R e L SN
13808 | Vitality Dairy Feed. Rosenbaum Bros., Chicago, | Plainville: Eaton Bros. .....
L EES A e Gl S i G e i i b e e Guaranty v ofs . Ly et {
13021 | Will-Pay Dairy Feed. Rosenbaum Bros., Chi- | Jewett City: Havens & Son
caga gl ol o S A O K S L L Guaranty. . 2850 e r S el
13884 | True Value Dairy Feed. Stratton Ladish Mill- | New Milford: Geo. T. Soule
ingdCo., Milwankee, Wis. i 1.l d v SK GHATANYY Cl o S S 1
13780 | Syragold Dairy Feed. Syracuse Milling Co., | Norfolk: August Curtiss ...
Sydeise UV dasal el s o e N (uaranty (0oL sl e e 3
13780 | Syragold Milk Ration. Syracuse Milling Co., | Simsbury: Woods-Chandler
Sykaepse M s\ DR R T e G o S e B P
(AT, o Gl i e Al
13821 | Ti-O-Ga Red Brand Dairy Feed. Tioga Mill. | West Cheshire: G. W. Thorpe
& Bley. Co;, Waverly, N, Y1 b0 G082 0s v S5k (FHATENtY & o e b
13781 | Biles Ready Dairy Ration. Ubiko Milling Co., | Canaan: Ives & Pierce ..... s
Ciidimnats i Ohio S el s e R s IR (Guarapty: U DO S DB R !
Pourtry FEEDS.
13851 |Bufceco Poultry Mash. Buffalo Cereal Co., | Meriden: Meriden Grain &
By alo: N e L o e e Feedi@o: i o e d bEi i
Guarantylb Sot Sl sas !
13766 | Laying Mash. John W. Eshelman & Sons, | Torrington: D. L. Falcott' .4
Tiatieastér (Pa. |l L i s LR Lo Guaranty il i v Al (
13881 | Buffalo Laying Mash. Globe Elevator Co., Brookfield: C. R. Dubia ....
Buiifalo NV R e e R Gudranty: it e LG Busne
13786 | Red Comb Mash Feed (with dried buttermilk).| New Hartford: Case &
Hales & Edwards Co., Chicago, Ill. ......... Sahawah!! . PE0 ks A e i
GrHaTanty. o 1, e s TS
13814 |H. O. Co.’s Laying Mash. H. O. Co.’s Mills, | Bristol: Goodsell Bros. .....

Buffalo, N. Y

Griatanty ) R le 0 o g

ANALYSES.

INsPECTION OF 1910—Continued.

Pounds per Hundred.

Station
No. Wit Nitéogenvfree . . Ether
Water. Ash, (N.x6.25) Fiber. (Starcli(,t;i‘tzxt{, etc.) (CF;):xtdr:th‘:at)
13000 8.67 5.20 22.00 11.93 46.81 5.30
10.00 5.50
13897 0.68 3.90 20.81 0.05 51.07 5.49
18.00 4.00
13753 | 7.75 5.94 24.50 11.87 43.39 6.55
24.00 5.00
13868 9.55 6.25 24.25 12.42 43.22 4.31
24.00 12.00 4.80
13869 | 8.35 7.10 18.00 13.59 49.43 3.53
16.50 3.50
13760 0.00 5.03 21.13 10.33 48.83 4.78
21.00 11.00 50.00 5.00
13808 878 4.16 22.13 9.60 49.28 5.05
20.00 4.00
13921 | 10.34 7.19 18.50 0.87 50.61 3.49
16.00 3.50
13884 8.55 6.50 24.63 9.64 44.50 6.09
24.00 5.00
13780 | 977 3.95 18.81 7.34 55.54 4.59
18.00 5.00
13789 8.35 5.60 23.13 15.66 42.63 4.63
20.00 4.50
13821 8.69 6.50 26.63 9.35 42.84 5.00
23.50 3.50
13781 | 8093 5.68 23.50 9.57 47.31 4.99
e i o 24.00 10.00 50.00 5.00
13851 8.97 3.83 16.69 4.88 60.65 4.98
15.00 5.00 4.00
13766 9.71 7.78 22.06 5.38 49.10 5.07
20.00 5.00
13881 10.11 8.25 22.13 8.88 46.21 4.42
20.00 8.00
13786 0.95 12.45 16.50 6.86 50.66 3.58
.15.00 4.00
13814 8.01 0.83 20.44 .32 5I.14 5.26
17.00 6.00 4.50

391

Price
per
ton,

$77.00
76.00
78.00
85.00
7000
78.00
80.00
64.00
80.00
78.00
70.00
76.00

81.00

81.00
78.00
78.00
80.00

78.00




Co., Waverly, N. Y

392 CONNECTICUT EXPERIMENT STATION BULLETIN 22I.
TABLE VI.—ANALYSES oF COMMERCIAL FEEDs,
_' B AR
Stﬁtion Manufacturer and Brand. i Retail Dealer,
0. 4 ¥
Pourtry FeEps—Concluded.
13001 | M., & S. Dry Mash. Meech & ‘Stoddard, Inc., | Middletown: Meech & Stod-
Middictownil 2t Lath Vi PIRE T e s ol Kol SR
Guaranty ...................
13818 | Lay or Bust Poultry Mash. Park & Pollard | Plantsville: C. A. Cowles
GotsBostote MIas s, S e iy ey
13784 | Park & Pollard Growing Feed. Park & Pollard | Canaan: Ives & Pierce ... ...
CovBostoh Maskaoii e Sn i e Crlaranivl el L L
13922 | Purina Chicken Chowder. Purina Mills, St. | New Haven: Crittenden-Ben.
180§ s ety 63 (R bl ) U ECN el (Y hanm@ion BECENEIBL L L
G ranfel SRR | .
13847 | Ful-O-Pep Dry Mash. Quaker Oats Co., | Rockville: Rockville Milling
Chacape) ITHE ooy gt (e R S ] o e B B et S R
Guaranty) . LISl
13810 | Vitality Egg Mash (with milk albumen). Ros- | Plainville: Eaton Bros. .....
enbaut Bros,, Chicago, TI1Y 0 S st 0 Guaranty
13928 | Chic Chuck. Russia Cement Co., Gloucester, | Rockville :
Masatien chln, CRMNgE. LA a0 b 00T (Grow g s e Sl e
Guaranty
13853 | Wirthmore Mash Feed. C. M. Cox Co., Bos- | Meriden: Meriden Grain &
(00 0L X TR (o e e BN o B G e Hedali€o, 0 ot . .
(e G o A e G
13866 | Ti-O-Ga Growing Mash. Tioga Mill. & Elev. | Norwalk: C. E. Slauson Co.

I g T« o

ANALYSES. 393
INSPECTION oF 1919—Concluded.
Pounds per Hundred.
b o
t;fm Nitrogen-free Ether ;elf'e
1 Protein. Extract. Extract. ton,
/ Water. Ash. (N.x6.25) Fiber. (Starch, gum, etc.) | (Crude Fat) "
1 0.32 7.88 21.75 6.26 49.42 5.37 $76.00
12.00 3.00
318 8.13 11.08 21.56 8.16 46.79, 3.38 82.00
18.00 1.50
0.84 7.92 16.31 4.70 55.50 4.64 84.00
B 10.00 1.50
0.38 7.68 20.38 8.76 49.24 4.56 00.00
b 19.00 4.00
3 7 8.47 9.73 22.25 8.40 45.07 6.08 84.00
20.00 4.00
310 8.06 13.48 18.69 8.35 46.99 443 80.00
18.00 4.00
6.04 35.78 55.50 0.43 2.25 05.00
50.00 2.00
: 53 8.06 9.00 22,31 6.58 48.11 5.04 81.00
8.60 1.61 15.69 5.10 65.04 3.96 85.00
B 12.00 6.00 2.00
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REPORT OF THE BOTANIST,
G. P, CLINTON;
FOR IQIQ.

NEW OR UNUSUAL PLANT INJURIES AND DISEASES,
FOUND IN CONNECTICUT, 1916-1919.

INTRODUCTION.

In our first Report, for 1903, we gave brief mention of all of
the Connecticut plant troubles, not including insect injuries, that
had been reported by others or observed by ourselves up to
that time. Since then in most of our Reports, additional troubles
have been recorded in the same manner. However since 1915,
no account, in this general way, has been rendered of the troubles
that have come to hand during these four years. It is the aim
of the present Report to cover this period, reporting such of
these as have been definitely determined.

As in previous Reports we discuss both diseases and injuries,
including abnormal or monstrous growths, of all our economic
plants. Most of these troubles are caused by fungi and they
are indicated here by the common name in small caps with the
scientific name, where definitely known, in italics. The other
troubles follow these and are indicated by a common name
printed in italics. As practically all of these latter are mechani-
cal, environmental or so-called physiological diseases or injuries,
they have no scientific name. As in the past these troubles are
most conveniently reported in alphabetical order under their
hosts, also arranged alphabetically according to their common
names with scientific names following.

We shall not attempt here to give in any detail, as previously,
the weather conditions of each year and their bearing on the
suppression or development of these troubles. It might be well
to note in passing that the winter of 1917-1918 was one of the
most severe winters since we began our disease survey of Con-
necticut, and that there resulted great injury to perennial plants,
especially to cultivated fruit trees. The injury to the wood and
flower buds of peach trees from this and the preceding and
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following winters has been such as to put this prominent fruit
industry largely out of business. The spring and early summer
of 1918 were so wet and the midsummer so dry that very unusual
troubles of potatoes, largely physiological, developed. Further-
more the spring and summer of 19719 had so much rainy or
muggy weather that an unusually large number of fungous
diseases developed, including very serious injury by the late
potato blight. The lack of potash in most fertilizers, due to
the war during these years,salso played some part in the develop-
ment of unusual troubles, especially of potato and tobacco.

Before proceeding to a specific account of these various
troubles, we wish to briefly discuss here two that do not come
strictly under the designation of ‘“plant diseases,” since while
of a fungous nature their injurious activities were directed to
the destruction of household timbers in one case, and household
butter in the other.

DRY ROT.

Dry Ror Fuxcus, Merulius lacrymans (Wulf.) Schum. We
first called attention to this fungus in our Report of 1906,
pp. 336-41, where we noted, with illustrations, its action on
the wainscoting of a church basement at Stony Creek. Again,
in 1916 (Rep. 1915:424-5.) we reported a vigorous devel-
opment of the fungus on flooring, boxes, tools and heads of
sewing machines at the Singer Mfg. Company’s Plant in Bridge-
port.

An even more destructive and luxuriant growth of the fungus,
than at either of these places, was called to our attention in July,
1918, by Mrs. Robert H. Comstock, who wrote in part as fol-
lows: “Five years ago we built a small house on high farm
land along the sandy beach of the Sound at Westbrook, Conn.
We laid a cement foundation but did not dig a cellar and when
the land was graded the cement was almost entirely covered, as
we particularly wanted the cottage to set low. For several
years we have noticed a fungous growth on the partitions and
under some built-in drawers in the middle of the house. This
spring we found the floor was rotted out, even the top floor
was more than half gone.” Plate XXXIII, a.

DRY ROT FUNGUS. 399
-

At Mrs. Comstock’s request we inspected this unoccupied
shore cottage, a view of which is given here, making a detailed
examination as to the cause and the amount of injury. It
was readily seen that the trouble was due to the dry-rot fungus,
Merulius lacrymans, as it was found in good fruiting condition.
In fact the spores from the fruiting bodies had developed so
abundantly that they had settled as a very evident reddish-brown
dust all over the floors and tables except where these were pro-
tected by covers so that when the latter were raised a distinct
boundary showed between the covered and uncovered surfaces.
The cement foundation had practically no openings allowing for
ventilation, thus there was a closed air space of about a foot be-
tween the wood beams supporting the double floor and the ground.
This prevented the drying-out of the air and gave ideal condi-
tions for the development of the fungus when once it got started
on the wood. There were no eave troughs to carry away the

- water from the roof and likewise the water from the ice-box

went into the ground under the house, thus increasing the damp-

ness.
Some idea of the destruction of the woodwork can be gained

from the two pictures shown here, one with the flooring par--

tially removed. Some of the wood was so rotten as to crumble
easily as punk between the fingers. The entire floor of the
living room, Plate XXXIII, b, together with the floor joist, had to
be removed. Considerable injury in the kitchen, Plate XXXIII, c,
under a built-in set of drawers and in an adjacent closet also was
evident, and here the fungus had gone up between the walls of
the board partitions a short distance. There was no evidence
that the fungus had reached the second story. The fungous
growth was very luxuriant on the under surface of the floor
boards both in its thick, whitish, felt-like mycelium and, in places,
in the reddish-brown, laxly-poroid, fruiting surfaces.

The remedial measures suggested were as follows:—The re-
moval and burning of all infected wood and rubbish ; the creosot-
ing, if possible, of the new wood used; the building of several
sunken areaways, protected only by wire netting, to allow free
access of air under the house; the placing of eaves and leaders
and a drain to carry away the water from the roof and the ice
chest. A year later we examined the cottage and found that
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most of these suggestions had been carried out. There was a
very good air drainage under the house by five sunken openings,
two on one side and three on the other, and part of the earth
had been removed making a larger air space. We saw no indi-
cations of further development of the fungus. Somewhat
similar suggestions were made for the Stony Creek and Bridge-
port outbreaks. We have had no complaints of further trouble
at either of these places, and’so jtfdge that the fungus has been
kept largely if not entirely in check. We are convinced from
our experience that this fungus depends in great measure for its
development upon a fairly small and tightly closed air space next
the wood, and a sufficient amount of water to keep the air therein
constantly saturated or at least above the normal amount.

MOLDY UNSALTED BUTTER.

The second trouble, see Plate XXXIV, a, that of moldy unsalted
butter, was really first called to our attention in I1913. With Mr.
Stoddard we made a preliminary investigation of the trouble then
and during 1914 and 19135, intending to make a more complete

_study of it later, but as no complaints have come in since we
have not done so. We make this short report here as a matter
of record as little has been published by botanists in this coun-
try about the trouble.

The first sample sent us was received in the late fall of 1913
from A. L. Kuran of the New Hartford Creamery. In Janu-
ary, 1914, Prof. H. F. Judkins of Storrs sent us a pound package
from the Suffield Creamery and another sample from a different
source in November. In these and most other samples seen

. of wrapped butter, there developed on the surface more or
less numerous small spots of a blackish and others of a decided
reddish color. These were easily determined as due to fungous
growths. In all the samples seen these molds did not penetrate
very deeply into the butter. One of the specimens which we
have kept ever since 1915 in a closed glass jar, now, however,
shows the whole surface overgrown with mixed olive-black and
reddish growths and the interior entirely changed into a some-
what dried red substance penetrated by mycelium. Concerning
the Suffield sample Prof. Judkins, under date of Jan. 7th, wrote
in part as follows:—

MOLDS OF BUTTER. 401

“I am sending in a separate package a pound of butter which I obtained
from the Suffield creamery. You will note that this butter is unsalted and
it is a rather long story to tell all the troubles Mr. Totman, the butter-
maker, has had with his butter since last spring, so I will not recite them
to you now.

“T am very much interested to find out what kind of growth or growths
there is on this butter, particularly the red growth. He has never noticed
any of this growth on salted butter. He has never noticed any of the
growth as long as it stayed in his refrigerator.

“The print which I am sending you was one of a lot, made on November
25th, sent to New Haven and returned to the creamery on December 6th,
in practically the same condition that it is in now, showing that the cold
evidently checked the growth of the mold.

“Tn making a careful examination of the prints and molds used by the
buttermaker, I ran across four or five cakes of cottage cheese on one of
the shelves in the refrigerator, one of which I am sending you along with
the butter. This was made over a year ago and has gone so bad that
the mold even penetrated the parchment paper in which it was wrapped.
I have, of course, ordered that cleaned up and the place thoroughly
disinfected.

“T am wondering whether there is any connection between this and the
growth in the butter. On the other hand, if we can trace back the growth
in the butter to perhaps one or two of the creamery patrons, I may be able
to find the cause of the butter going rancid so rapidly. I am anxious to
see the trouble straightened out, if possible, because the creamery will not
long exist if the trouble continues to break out at frequent intervals.”

In February, 1915, we sent a form letter to all of the cream-
eries of the state asking for information concerning this trouble.
The replies received showed that many were unacquainted with
it, partly because they did not make unsalted butter, but four
or five reported more or less trouble of this kind. Later in
the year Mr. Stoddard made an examination of two or three
creameries to determine, if possible, conditions favoring its
development. Separation cultures were made by Mr. Stoddard
from several of the samples received at different times, and the
following fungi were obtained:

(1) Mucor, sp. undet. (2) Alternaria, sp. undet. (3)
Penicillium roqueforti, according to Thom. (4) Oidium lactis,
a common fungus of milk and its products. (5) Epicoccum,
probably E. purpurascens. The Epicoccum at first was mixed
with the Oidium in our cultures and did not form spores. We
thought it might be an Oidium or Oospora. Later Mr. Stod-
dard got it in pure cultures producing the characteristic
spores of several cells united into a globular, semi-sessile ball.
This last fungus is the one that was responsible for the red
colonies in the butter. The Penicillium was responsible for
blue-green and the Alternaria and Mucor for blackish growths.
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Some inoculations on good unsalted butter were tried but were
not very successful, in most cases developing best when the
fungus worked down between the tubes and the butter where
there was little air space and more moisture. There seemed to
be some indication, too, that certain speéies followed in the wake
of the others. However our tests ‘were not extensive enough
to be very trustworthy. If the inoculations had been made on
butter covered with paper _better results might have been
obtained. 18

Concerning the development of the trouble in the creameries,
etc., the following information was obtained. The molds were
confined to unsalted butter, the salt evidently acting as a pre-
servative. Some claimed that where the butter was wrapped in
paper dipped in hot brine they were not so likely to develop.
Others claimed that when the milk was pasteurized there was
no trouble. Undoubtedly in some cases the trouble was due to
unsanitary conditions in the dairy itself, as in the case cited by
Prof. Judkins. Care in handling the butter after it was made,
especially as regards moisture, cold storage and length of time
the butter was kept, also entered into the problem.

Another quite important factor was the condition of the milk
when it arrived at the creamery. Most of the fungi isolated
were common saprophytic species that easily develop in cattle
barns on moist hay, bedding, silage, etc. Petrie dish exposures
by Mr. Stoddard in two barns developed very similar species to
those recorded here. The Epicoccum was thus obtained both
in barns and in one of the creameries where this trouble developed.
The cleanliness of the barn, the care used in milking and keep-
ing the air free from dust at that time and the protection given
the milk before delivery, all are factors determining the num-
ber of spores that will fall into the milk and cause trouble
later.

While unsalted butter is still used to a considerable extent by
Jewish families and some of the larger hotels and restaurants,
the reason no complaints have been made in recent years is
probably because most of the creameries of the state have gone
out of business. Their decline was due to their inability to
compete with milk sold for direct family use and to the destruc-
tive competition of the large milk corporations that now dominate
the market.

MOLDS OF BUTTER. 403

There are comparatively few references, so far as we have
found in botanical literature, concerning molds that cause trouble
in butter. We are indebted to F. C. Stewart for calling our
attention to several of the following:

European investigators have done the most work along this
line. Lafar and his co-editors (Handb. Techn. Myk. 1907 ed.)
give resumés of most of this work together with references to
the literature. In vol. 2, p. 214, Cladosporium butyri, a fat-
splitting fungus, is mentioned, especially in connection with
Oidium lactis, as a cause of rancid butter; while, pp. 220-1,
bacteria are mentioned as causing red and blue specks in butter,
nothing is said about fungi causing similar color troubles. In
vol. 4, p. 525, Mucor Mucedo and M. racemosus are also men-
tioned as fat-splitting fungi found in butter.

Gripenberg ( Milch. Zeitung 28: 626-8, 644-6, 662-3. 1899.) pub-
lished quite an extensive article dealing with experiments under
which infection of butter takes place. He found infection comes
from the wood of the tubs, the paper wrappings and the air.
The chief fungi responsible are Mucor, Penicillium, and Tricho-
sporium. Hard wood tubs, thick paper, absolute cleanliness,
soaking tubs and paper in concentrated salt solutions (over 25%)
or steaming paper and tubs are preventive measures recom-
mended.

According to Stewart, Happich (Zeitschr. Fleisch- Milch-
hygiene 11: 297.) found Botrytis, Oidium lactis, Penicillium and
Mucor in moldy butter. Hanus and Stocky (Zeitschr. Unters.
Nahr. Genussm. 3:606. 1900.) report Mucor Mucedo to be a
fat-splitting agent in butter.

We found no definite references in European literature to red
spots in butter caused by a fungus, though according to Saccardo,
(Syll. Fung. 4:20. 1886.), Trabut reports Oospora ruberrima,
originally described by Saccardo on damp wax of wasps, as
occurring on butter in Algiers. The spore masses of this fungus
are red. .

In America, while considerable work has been published on

the bacteria of milk and its products, but little along the same -

line has made its appearance concerning fungi, except that on
cheese by Thom and others. However we have found a few
references to moldy butter, chiefly relating to control methods.
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Apparently not so much trouble is experienced now as formerly
because of this advanced knowledge of control methods.

Duggar (N. Y. Prod. Rev. Amer. Creamery. Oct. 27, 1897.)
in a popular article was one of the first, at least among botanists,
to suggest preventive measures for controlling molds of tub and
paper-wrapped butter. He found tubs made of sap wood most
objectionable, spreading from this through the paper into the
butter. He advised steaming thé tubs and keeping them dry;
also treatment of paper and tubs with copper sulphate. §

Rogers (Exp. Sta. Rec. 141 534. 1903.) is reported as isolat-
ing a fat-splitting torula yeast from several samples of canned
butter. Its action was weaker than that of fat-splitting molds.
The same author (U. S. Dep. Agr. Bur. Anim. Ind. Bull. 89: 7-13.
'1906. Ibid. Circ. 130: 1908.) described methods of “Prevent-
ing Molds in Butter Tubs” and “Paraffining Butter Tubs” in
the publications here cited and especially recommended the paraf-
fining of tubs giving directions and details.

About the only article dealing with the fungi causing these
troubles is that by Thom and Shaw (Journ. Agr. Res. 3: 301-10.
1915.) on “Moldiness in Butter.” They classify the fungi found
under the following headings: (1) Smudged or Alternaria
type, including here besides the Alternaria, Cladosporium butyri
Stemphylium butyri Patt., Cladosporium sp., and our red fungus,
an undetermined specimen of which was sent them. (2) Green:
mold type, including Penicillium roqueforti, P. expansum, P.
chrysogenum, etc. (3) Oidium type, producing various shades
of orange-yellow by O. lactis. Besides these fungi they noted
under certain conditions the presence of Mucor sps.

INJURIES AND DISEASES OF PLANTS ARRANGED ACCORDING TO HOSTS

Apple, Pyrus Malus.

BAC:I‘ERIAL Fruit Sror, Bacteria undet. Plate XXXIV. b.
Early‘ in October, 1919, several diseased apples were received ’for
examination from Mr. E. M. Ives of Meriden. Two of these
preser.lted an appearance, in certain areas, a little different from
.:—mythlng that we had seen before; in fact, on superficial exam-
ination, these areas looked as if they might be due to spray or
sun scorch of an unusual type. An examination of the injured
tissue, however, revealed the presence of such numbers of
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bacteria as to lead us to the conclusion that these were, if not
the primary, at least the secondary cause of the trouble. The
skin over these extended irregular areas was slightly sunken and
reddish-brown in color, in strong contrast with the normal red-
dish skin. The parenchyma cells immediately beneath the dis-
eased areas were also reddish-brown, as compared to the normal
white tissue, and were somewhat collapsed with contents dead.
The bacteria were especially abundant in the intercellular spaces.
While the apple showed injury by the railroad worms, these had
no apparent relation to the bacteria since their channels were
not connected with this injury. The photograph reproduced
here gives a somewhat unsatisfactory view of the trouble be-
cause of the high lights shown, but the principal diseased area
is in the center from which a strip of the skin has been removed.

Cultures were attempted by taking tissue from the interior
diseased parenchyma and placing it in test tubes of agar. Prac-
tically all of these produced bacteria but they were not pure,
showing in some cases yellowish and in others whitish growths
in the different tubes. The latter seemed the most likely to
contain the injurious species but cultures made directly from
these colonies, without attempts to isolate a single form, also
showed that they were impure. Further work at this time being
neglected, the cultures were left until too late to properly isolate
and identify the organism. While these bacteria might have
been an accidental invasion following some previous injury, it
is also possible they were the pear blight organism on an unusual
part of the host, since this organism occurred in these orchards
especially on pears, and the owner kept bees. However, we
have seen no references in literature where this blight occurred
on mature fruit after the manner described here.

Bark CANKER, Myxosporium corticolum Edg. This fungus
while not reported before is evidently not a new or uncommon
one in this state. It does not seem to be a very vigorous para-
site as it is often associated with winter injury of the bark or
wood. When so associated it looks much like the black rot
canker, Sphaeropsis malorum, with which it is often confused,
especially as the two are sometimes found in the same collection
or even together on the same branch. The bark canker seems
to penetrate less deeply, being confined to the bark which may
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slough off and a new growth free of the fungus develop be-
neath. The fruiting pustules of the two are also similar, but,
if the spores are oozing out, the white tendrils of the bark canker
usually distinguish it from the black rot_.cénker whose spores
are deeply colored. However, when young the black rot spores
are also hyaline and about the same size (perhaps average
wider) and shape, so they may be mistaken for each other. In
fact on the winter injured specimens mentioned in our Report
for 1906, p. 310, both these fungi are present according to our
recent examinations, although originally we reported only the
black rot. The bark canker was called especially to our atten-
tion in the spring of 1919 by specimens from Danbury, which
contained both this and to a less extent the black rot fungus;
it was also found a short time later prominent on a small winter
injured tree at East Haven.

Paddock (N. Y. Agr. Exp. Sta. Bull. 163:203. 1899. I[bid.
185:211. 1900.) and Stewart ef al. (Ibid. 191:298. 1900.) were
the first to make early mention of this fungus which they called
Macrophoma malorum. More recently Edgerton (Ann. Mycol.
6:48. 1908.) has shown that this name is a synonym of the
black rot fungus and he has described the bark canker as a new
species and given it the scientific name used here. Paddock’s
inoculation experiments with the fungus failed to show its
parasitic nature; so it is not likely to prove a serious pest at
best.

Downy Mitoew Ror, Phytophthora cactorum (Cohn & Leb.)
Schroet. In late August, 1918, the writer received a dozen dried
apples from J. S. Adam of Canaan, Conn., which had been stored
in paper bags since the previous fall. These apparently had not
rotted but dried down into the preserved specimens much like
raisins. They were so full of sugar that Mr. Adam wanted to
know if this was an unusual occurrence. Upon examining the
reddish preserved tissues microscopically, we were much surprised
to find an abundance of a non-septate guttulate mycelium, of
variable diameter, much like that of Phytophthora. Cultures
attempted from this tissue failed, however, to produce any
growth so the mycelium was evidently dead at this time. The
next year stored pears sent from Bridgeport showed the same
type of non-fruiting mycelium present; in this case we were able
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. o isolate the fungus, produce its fruiting stage in cultures, and
g0 accurately establish its identity as abgve; ‘name-d. A more
complete statement concerning the fungus 1s given 1n this paper

. under Pear, ¢. v.

Heart Rots, Polyporus admirabilis Pk. and P. (Spongipellis)

galactinus Berk. Dodge (Myc. 8:5-14. Ja. 1916.) in his article

entitled “Fungi Producing Heart-Rot of Apple Trees” describes

these two species as partly responsible for this' tr(?uble. The
~ former occurs singly, or more frequently in calla-lily-like clusters,
. on the trunks showing as large milk-white, centrally depressed.
' fragile, fleshy fungi that on drying become hard and leathery and

haye a peculiar “glacé kid glove” feel to the upper surface.

" His observations on the species were made chiefly in Litchfield

" Co., Conn. He collected specimens at the Columbia‘. Camp and
~ vyicinity near Litchfield, but he reports other specimens fror.n
Redding. In May, 1918, the writer also collected an old speci-
~ men of this species on a dead apple tree at Union, Conn.

The second species, P. galactinus, is smaller but in its bracketed

: group becomes even more conspicuous and is of abogt' the same
. color. Dodge reports this.from the same two localities as the
'lf other species. Recently Murrill (Myc. 11:310. 1919.) a}lso
. noticed it on apple trees in Eastern Connecticut, and the writer
" collected it on a living apple tree at Norfolk in 1916. Other§
" have also reported it from Connecticut. Both of these fungi,

while causing a rot of the heart wood, do not seem to especially

" attack the living tissue and so cause much less damage than if

that were the case. L '
Wame Heart Ror, Fomes igniarius (L.) Gill. We have
seen this fungus several times in this state upon living apple

 trees. The oldest specimen we have in the herbarium is from

Norfolk, collected in September, 1911, and it was found there

:" again in 1916. It was also collected twice from an apple tree

at Milford, the latter year. It is treated more fully under
Oak, g. v. . '

Hail Injury. In one of our spray bulletins, VthCh see
(Conn. Agr. Exp. Sta. Rep. 1911: 382. 1912.), we briefly men-
tioned and showed a half tone of hail injury to the apples at
our Mt. Carmel farm. Hail storms coming on the young fruit

~ produce in time some misshapening of the mature fruit but
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especially show their effect as conspicuous russeted or corky
spots on the skin. In 1918 we heard of more or less injury at
Wallingford to the fruit but had particularly called to our atten-
tion hail injury to the twigs in the Bellinger orchard at Litchfield.
Mr. Stoddard, who examined the orchard to obtain data, found
that it appeared on the 1 to 3 year-<old twigs on a certain side
of the trees and the owner recalled a severe hail storm of the
previous year that came from that direction. The beating of the
hail had so bruised the bark that a callous growth was formed
beneath, causing the bark to split open and reveal the slight
swelling.

Malformed Twigs and AERIAL CROWN GALL, Pseudomonas
tumefaciens (Sm. & Town.) Stev. Plates XXXV, a-b. Besides
the hail injury mentioned above, we have received at various times
for identification peculiar malformations of apple twigs, as to the
cause of which we were not always sure. Two of these are
shown in the illustrations given here. The one that is shown in
Fig. a, we have usually called aerial crown gall. The ordinary
nursery type of galls at the base of stems and the hairy root,
we have mentioned in our Report for 1903, but the specimens
considered here have been studied without a chance to examine
the trees in the orchard and thereby determine the condition of
their roots. These aerial galls occur on both young and old
trees. Hedgecock (U. S. Bur. Pl Ind. Bull. 186:15. 1910.)
pictures (Plate V, Fig. 1) and describes this form and associates
it with the hairy root type of crown gall. Garman (Ky. Agr.
Exp. Sta. Bull. 93:106. 1901.) previously pictured and de-
scribed a similar trouble as a “Knot Disease,” and while he
thought it contagious he did not associate it with the crown gall
which he described in the same bulletin.

This trouble is usually found by the apple growers in late
winter when pruning the trees and the specimens sent us show
as a distinct lateral growth on the branch or as a swelling at
the base of a side branch. Occasionally it takes the form of a
distinct spherical knob like the typical basal crown gall. More
frequently it forms flattened growths, at first perhaps smooth
or with smaller knobs on it but usually with an abundance of
small closely packed protuberances something like adventitious
buds. These affected tissues die prematurely so that we have
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never seen these “buds” develop further. Some of these areas
on larger branches reach a lateral diameter of two inches, or where
abundant, individuals may partly cqalesce into even larger areas,
but they rarely grow out half an inch beyond the surface of the
bark. While we have never heard of these growths killing
the whole tree, where extending completely around the branches
as they sometimes do, they killed these in time.

The specimens preserved in the Station’s herbarium and let-
ters show data as follows: (1) W. T. Coe & Son, Durham, Apr.,
1907, branches %% to 174 inches diameter, in center of tree, with
numerous irregular swellings with abundance of “buds” on
these. (2) J. O. Landon, Norwich, Mar., 1911, rounded smooth
typical gall on 34 inch branch showing winter injury of heart
wood. Reported several galls on a single 12-15 year old tree.
(3) E. S. Lovell, Newton, Apr., 1913, several irregular and
roughened swellings, largest about 1 inch diameter, around
twigs about half their size. Three Sour Bough trees infected.
(4) F. P. Tolles, Terryville, Apr., 1915, branches 2 inches diame-
ter with large flattened areas with abundance of “buds.” (5)
C. E. Shepard, Mt. Carmel, Apr., 1917, branches on young tree,
shown in photograph. (6) H. J. Tillson, County Agent, found
in orchard near Norwich, Mar., 1917, same type as Lovell speci-
mens; one tree badly infected.

The other type of abnormal growth has been sent less fre-
quently for identification, and we are even less certain of its
origin. The specimens, illustrated in Fig. f, were received in
March, 1913, from J. T. Cullen, Derby. These show young
twigs with an evident swelling below a terminal bud or branch
that has been killed and a new branch developed from a lateral
bud. The swelling is largely due to an abnormal development
of spongy parenchyma which at least in some cases dies pre-
maturely. One could easily imagine such a growth due to winter
injury of the terminal branch or bud, to insect stings or
mechanical injury in some way. Quite frequently one sees in
orchards, especially on certain varieties, as Ben Davis, very simi-
lar natural swellings apparently due to abundance of food mate-
rial stored in the tip of the year’s growth that retains the swell-
ing somewhat the next year at the base of that year’s growth.
No injury to the tissues follows in these cases. There are
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cases where such malformations as described here are claimed
to be the result of the crown gall bacteria. Hedgecock tlociicat.,
Plate IV, figs. 1-2) shows by his illustrations and his statement
that they are the “early stage of the aerial form of the ‘Hairy
Root”” and finally develop into the type of trouble first men-
tioned in this article.

A very similar trouble to this on pear twigs we have described
elsewhere in this Report ag due;to winter injury. Because of
our uncertainty that the crown gall germ is always responsible
for these two injuries they are described here both as physiologi-
cal and bacterial troubles.

Mice Girdle. Each year, during the winter season, mice
cause more or less injury to trees by eating off the bark at their
base. Some years, however, the injury is much more serious than
in others, and when there is an abundance of snow on the ground
the injury seems to be worse. Apple trees suffer more than
any others though complaints have been made of injury to peach,
maple, Scotch and white pine. The winter of 1919-20, with its
abundant snowfall, apparently was the worst of any yet noticed.
Even poison ivy was girdled along fence rows. In a nursery we
saw considerable injury to Japanese maples and other ornamental
plants. Reports were received of serious injury in many apple
orchards, and to a less extent in peach orchards, to both young and
old trees so that many thousands of fruit trees in the state were
thus girdled. Most of this injury occurred below the snow line.
We will not discuss the trouble further here, but refer the reader
to the special article on this subject by Mr. Stoddard recently
issued by the Station (Bull. of Inf. 10:1-7. Figs. 1-8. Mr.
1920.).

Smoke Injury. In July, 1919, a letter was received by the
Station from C. A. Burley of Stamford in which he wrote: “I
have an orchard which (I think) is being killed by smoke from
a factory alongside of it. In fact several of the trees are al-
ready dead and the others very weak. I would like very much
if you could send someone to look over the situation.” Soon
afterward the writer and the state forester, Mr. Filley, went
to Stamford, and with Mr. F. A. Bartlett and one of the parties

interested examined the orchard and the vicinity for the cause
of the trouble.
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A suspicious thing, in the mind of the writer at le'ast, was
the presence, about in a direct line a quarter of a mile away
but lower down near a stream, of a chlorine factory that was
used during the war by the government for making chliorine gas
but now abandoned. An examination of the vegetation, espe-
cially the trees immediately around this factory, showed no .in—
jury except to a few trees on the edge of the stream into which
had been emptied considerable chemical refuse from the factory.
In other words as there seemed to be no indication here of
injury to the trees or herbaceous vegetation from possible escap-
ing fumes, there was no likelihood of the trouble in the orchard
being due to such a cause.

The orchard, however, bordered directly on one side of the
buildings of a bronze factory, through the open windows of
which were blown the minute particles from the burnished
bronze. More or less of this dust settled upon the surrounding
vegetation and could be distinctly seen as minute golden particles
on the apple leaves even some distance away. The man who
showed us around thought that the bronze dust was responsible
for the injury to the trees. At first sight this also seems plausi-
ble, as the apple leaves where the dust was most abundant
had numerous small reddish specks often immediately under the
bronze particles. An examination of the vegetation immediately
under the factory windows where the dust was thickest, showed
no evident injury on such tender leaves as pokeweed, burdock,
Bidens, etc. It seemed probable, therefore, that this dust caused
no harm, unless possibly on long standing some unknown chemi-
cal change took place that produced these specks and even then
this would not account for the death of the trees and the severe
scorching of the foliage elsewhere. The smoke from the factory
was carried off by a high stack, with the wind mostly taking it
away from the trees, thus eliminating this as a factor. In the
rear of the factory, was a temporary incinerator with a low stack
for burning rubbish including the waste that was used in burnish-
ing the bronze. The smoke from this was strong and could
be easily carried, with the wind in the right direction, over the
apple trees. In fact it was in an extension of the orchard near-
est this that most of the dead trees occurred. From what we
have seen of smoke injury elsewhere, this seemed to us to be
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the most logical source of the injury. Just what chemical mat-
ter was included in this waste that could cause the injury we
did not determine, but if sulphur was present it could have been
responsible. ;

Winter Injury Cankers. The severe winter of 1917-1918 did
great harm to various trees in this state, especially to cultivated
ones and particularly to peaches and apples. We have in previ-
ous Station Reports disous.sedf;rarious forms of winter injury to
the apple, and in the Rept. of the Conn. Pom. Soc., vol. 21, p. 102,
1919, have given a brief resumé of these including the trouble
mentioned here. We wish in this note merely to mention this
unusual form of winter cankers not noted before in our Station
Reports. One of the worst injured orchards that we saw was
that of W. B. Johnston, of South Meriden, who had us examine
it in June as he thought he had some unusual disease.

The orchard, chiefly Baldwins, was on an exposed hill that
got a full sweep of the winter winds and had shown no such
injury the previous season. Trees that bore heavily the previous
fall were those that suffered the most winter injury. Besides
the dead and badly injured trees, there were some that showed
irregular dead areas on the trunk or elongated dead areas on the
limbs that looked like disease cankers as they were sharply marked
off by cracks in the bark from the living tissues. Often these
showed fruiting pustules, thus increasing the impression of their
fungous origin to one not acquainted with the facts of the case.
A peculiarity of the cankers in many cases was their situation
on the lower side of branches with the upper side healthy or only
slightly injured! Just what caused this difference in suscepti-
bility to injury we do not know. Possibly the tissues of the
upper side were more matured or contained less water. Such
cankers on the under side of branches were not infrequent in
other orchards following this severe winter.

Ash, White, Fraxinus americana.
ANTHRACNOSE, Gloeosporium aridum Ell. & Holw. We have
reported anthracnoses before on maple, oak and some other
trees, but in the summer of 1919 we received for the first time
specimens on white ash. They were sent, early in June, both by
Miss Jessie H. Brown from Lyme and H. O. Taylor from
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Cobalt, who complained of the trouble as a serious one causing
more or less defoliation of their shade trees. In the first case
at least, the leaves were also attacked by the rust mentioned jt)e-
low. The disease appeared on the leaves as they were reaching
maturity causing a scorch-like burn usually involving consider-
able area from the margin inward; occasionally there were
smaller isolated spots within. The diseased area was somewhat
translucent, of a light or yellowish-brown color, sharply marked

off from the healthy tissues and easily broken when dry. The

very inconspicuous fruiting pustules were seen with a hand lens
more or less abundantly imbedded in the lower surface. The
wet spring weather was very favorable for this as well as
other true anthracnoses.

Four different species of anthracnose have been reported on
this host and at least one or two on other species of ash. So
far as we can determine from the printed description, our speci-
mens agree best with the species given above which was published
by Ellis and Everhart in the Journ. Myc., p. 21, 1837. The
specimens upon which this species was based were received from
J. J. Davis of Racine, Wis. Davis (Trans. Wisc. Acad. Sci.
Arts 9:169.) in 1892 erroneously gave the authority for the
name as E. & E. He writes, “Abundant. When developing
vigorously on exposed trees it attacks one edge of the leaf, caus-
ing it to curl toward the affected side. When less vigorous on
leaves of shaded trees it occurs on roundish spots about 5 mm.
in diameter.” ‘

The spores as we find them are hyaline, oblong or broadly
oblong, slightly pointed at the ends, straight or very slightly
curved, 6-10p by 2.5 - 3.5p but chiefly 7-gu by 3u. Gloeosporium
irregulare Peck, described shortly after this species, does not
seem to differ materially from it except in the greater width of
the spores (4-54) as given by Peck. Recently we have received
typical specimens of G. aridum from Davis, and of G. irregulare
from House, and both express the opinion that they are the same
species. Our examination of these specimens also confirmed our
suspicions that this was the case. Dr. House writes, “I think
there is no question as to the identity of irregulare with aridum,
apparent differences in the measurements given in the description
are not borne out in the specimens. I enclose a bit of the type.”
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Rust, Aecidium Fraxini Schw. Plate XXXV, c. We have il-
lustrated and briefly described this rust in previous Reports
(Conn. Agr. Exp. Sta. Rep. 1903:304. . Ibid. 1911-12:343.)
as occurring not uncommonly on the blades and petioles of the
white ash in this state. During the early summer of 1919 it
was more abundant than we have ever seen it before. It was
sent in several times as causing more or less injury to the lawn
trees and was said to cause severe defoliation in one case. In
our collection this year we found the rust not only on the blades
and petioles but also on the young stems of this year’s growth,
the maturing winged seeds and the staminate blossoms which
had been curiously transformed through the action of the phytop-
tus mite occurring on this host. The mycelium causes more or
less distortion of the infected parts and this is especially so on
the branches, where it produces gall-like growths, covered with
the aecial stage, and often involving the young axial parts, as
shown in the illustration. When young the aecia are elongated
but wear away in time to short cups. Farlow (Proc. Soc. Prom.
Agr. Sci. 9:26. 1888.) reported a serious and extended out-
break of this fungus in 1885. Arthur (Bot. Gaz. 29: 275.) re-
ports cultures made in 1899, and several times since, with the III
stage of a Puccinia from Spartina sps.; he produced the I stage
on Fraxinus lanceolata. He calls the fungus, therefore, Puccinia
fraxinata (Schw.) Arth. So far as we have found, no one has
infected other species of Fraxvinus with the Spartina rust.
Arthur however failed in several attempts with other genera in
the same family as Fraxinus. While this rust is common along
the Sound where Spartina also occurs, we have often seen ash

-trees badly affected quite removed from any specimens of it.
Our efforts, however, to obtain any further clues of relationship
met with failure. We tried several times to inoculate species of
Agropyron repens, Poa pratensis, Spartina (large and small)
sps., and even leaves of Fraxinus americana, with the I spores
from the last host without result.

Asparagus, Asparagus officinalis.
ANtHRACNOSE, Colletotrichum sp. On Burr’s Mammoth
Asparagus at the Station farm, the latter part of September,
1919, we noticed a conspicuous disease on the green stems that

DISEASES OF ASPARAGUS. 415

~ we had not scen before. This was causing more or less injury
. to the infected plants. Irregular, often elongated, grey areas,
- of greater or less extent, appeared in the normal green skin; in
. these were numerous very small but conspicuous, black fruiting
- pustules. The center of these often showed a white spot evi-

dently where the spores were discharged. The spores are

.'hyaline, narrowly to broadly oblong, often somewhat pointed at
~ one end and 12-17p long by 4-6p wide. The fungus is evi-
" dently that briefly described and pictured by Halstead (N. J.
. Agr. Exp. Sta. Rep. 1896: 410.) in 1897 but of which he gives

no description of the spores, etc. There are no setae on the

~ fruiting pustules of our specimens so that the fungus looks as
-~ much like a Phoma as a Colletotrichum. Several species of each
* of these genera have been described on asparagus, but all appear
~ to be on the dead stems and none quite like ours. We have found
" no further reference to Halstead’s Colletotrichum sp., and Cook
. writes that there are no specimens of it in the herbarium at
- New Brunswick. On our specimens, often in the same spots,
- there is also a Fusarium, previously mentioned by us (Rep.

1903:305.). This probably has no connection with the Colleto-
trichum and seems to form more definite elliptical or elongated

. spots with a distinct purplish border, but it is difficult to tell.
_in some cases, which fungus caused the spots. It may be that
. both are languishing parasites on the older stems or that one

follows the other as a lesser parasite.
Fasciation. Harshberger in his book (Mycol. Plant Path.:

- 329.) describes fasciation as follows: “Fasciation in its simplest
- form consists of a flat, ribbon-like expansion of stem, branch,
- flower clusters, flowers and fruits which may be cylindric below,
- but flattened above.” Sorauer (Handb. Pflanzenkr. T Haaaly
. says concerning these fasciations: “We may likewise consider
~ as due to local over-nutrition, the condition arising when a cylin-
- drical branch becomes broad and flattened. It then looks as
if a number of branches had grown together; nevertheless,

this is only rarely the case, for almost always only a single
branch is involved, which, by broadening its vegetative point, no
longer has a vegetation cone at its apex but a comb-like vegetative
surface.” The last writer also states: ‘“We have seen already

. in roots held fast between split rocks that pressure from two
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opposite sides may give the axis a band-like form. Under cer-
tain circumstances such a changed direction or growth may
continue if the cause of arrestment itself has disappearea.”
Cowles (Text Book Bot. 2:786.) writes: “The phenomenon is
not well understood, but often it is believed to be associated
with ‘over nutrition’; sometimes it is produced by mechanical
causes, or by insect or fungal activities (as in (Enothera). Fas-
ciation sometimes appears to be’inheritable, but this remains to
be established, at least as a general proposition.”

Mr. Frank Hanchett of Falls Village, Conn., brought to the
Experiment Station during the winter of 1918 a specimen of
asparagus (partly shown in Plate XXXVTI, a, here) taken from
his garden the summer previous, that showed evident fasciation.
The stem was flattened so that when green it was two and a
half inches wide across the base as against half an inch in thick-
ness. The stem as brought to us was about two feet long and
was flattened the entire length. The apex was narrowed and
twisted into an irregular spiral coil of two and a half turns.
About half way down, the specimen branched but the second
branch was broken off a short distance above its origin so the
nature of its apex was not disclosed. Sections made through the
stem showed abundance of the mycelium of some fungus scat-
tered somewhat irregularly through its length. These threads
were much more abundant in spots, evidently developing best in
the vicinity of the fibro-vascular bundles, especially in the pith
cells surrounding them and in the vascular ducts. Concerning
the identity of the fungus we could not be sure because no
definite spores were seen, but it appeared to be a Fusarium.
There may have been some connection between the presence of
the fungus and the fasciation, but we cannot be sure.

Keeping this malformation in mind we unearthed several ex-
amples of fasciation of asparagus during the spring of 1918.
These came from Milford, North Haven and Middlebury, so
this trouble cannot be considered very rare. We did not find
in these subsequent specimens the mycelium of any fungus though
all were not carefully examined. The largest of the two or
three specimens from the Whittemore estate at Middlebury was
about 3 feet long and showed short bifurcated and slightly coiled
tips. The specimen from the Clark Wilcox place at Milford
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was by far the most striking, being at least five feet long and the
flattened side of the stem three inches wide, with numerous
branches scattered along its sides in the axils of the scale-like
leaves, as was the case with the other specimens. The stem was
coiled in one complete turn near the center but the nature of
the tip was obscured though probably slightly bifurcated.

In 1919 market agent Stack brought us a specimen purchased
in the New Haven market, and in 1920 other specimens were
found in the Station’s asparagus bed. Efforts in 1920 to pro-
duce this flattening by various artificial methods involving pres-
sure on the growing tips were apparently not successful; but
further work along this line will be done.

Besides these fasciations of asparagus, we briefly describe in
this Report somewhat similar troubles on Larkspur, Pea Shrub,
Rose and Sumac, and previously (Rep. 1913:6. 1914.) we have
described and figured the same thing on a young apple twig.
Besides the flattening of the stem, common characters with most
of these fasciations are the bifurcation and coiling of the tips.

Bean, Phaseolus vulgaris.

BACTERIAL Wi, Bacteria sp. Plate XXXVI, c. Several
times in the early summer of 1918, we had complaints of young
beans in war gardens dying from a scorch-like wilt. We did not
have opportunity to thoroughly investigate all of these complaints,
but such plants as we did examine led us to conclude that the
trouble was not primarily a sun-scorch but resulted from in-
vasion of the vascular system by bacteria. These eventually
more or less completely cut off the water supply, with resulting
wilting and scorching of the leaves under exposure to bright
sunlight. The spring and early summer had been unusually
wet and so favored bacterial invasion of the stem through in-
juries of the roots. Some of the specimens examined showed
as yet little wilting of the foliage but evident invasion of the
vascular ducts both in the stems and the leaves. Often the
invaded tissues were apparently little injured; occasionally bac-
teria were found in the pith of the stem as well as in the ducts.
A peculiar case shown us by F. J. Reveley, supervisor of war
gardens at East Haven, was in a garden of eight rows of beans,
four of which had the trouble badly, while the other four were
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apparently free. Some bacteria, however, were found in the
plants of the unaffected rows. The only difference, so far as
we could determine, between the affected and unaffected *was
that the latter had a little more shade!

While there is a bacterial disease causing a spotting of the
leaves of beans, the trouble mentiened seems to be another thing
altogether. It is more like the bacterial wilt of cucurbits, but
whether, as in that case; caused by a definite organism we do
not know. We have seen no references describing such a
trouble of beans.

Beech, Fagus sps.

Gas Injury. Through the kindness of Mr. G. F. Herthal,
tree expert, the writer, with the State Forester, was shown in
August, 1919, a couple of beech trees on the Nathaniel Wheeler
Estate at Bridgeport, that developed the unusual injuries men-
tioned here. The first tree was near a driveway under which
passed the gas supply to the house. The tree for at least the
past two years had developed a serious injury of the leaves soon
after they matured. This showed as a scorch, chiefly at the
margins, and caused more or less defoliation. Otherwise the
tree looked healthy and there was no apparent fungous or insect
cause for the trouble. As the scorch had a similar appearance
to gas injury that we have seen on maple trees on the streets, we
finally concluded that there was a slight leak from the gas pipe in
the road that caused injury to the roots and thereby affected the
leaves. .

Lightwing Injury. In this same yard there was a very old and
noble copper beech which a number of years before had been
struck by lightning. The most evident effect was the killing of
t}}e bark at the base of the tree so that at this time it was entirely
girdled, except for a slight connection on one side with a large
root. While the tree had been trimmed of a large dead branch
in the past and had one nearly dead main branch on one side, it
still maintained evident vigor of the main very large brancl’ﬂes
despite this almost complete girdling at the base.

Bitter Sweet, Celastrus scandens.

Chlorosis. This was merely a case of yellowish-white spotting
of the leav.es, most frequently near the margin. Some leaves
had yellowish areas instead of the small definite spots. This

WINTER INJURY OF BOX. 419

trouble may have resulted from some insect sucking the juices
from the leaves when they were quite young, but it was more
likely due to the late frosts that came early in May, as we have
seen somewhat similar injury caused on other plants. See Frost
Injury under Tobacco. The specimens were found in June, 1919,
on a wild plant at East Haven, but may be looked for on culti-
vated ones, as some of the cultivated species have variegated
foliage.
Blackberry, Rubus sps.

OrANGE Rust, Cacoma nitens Schw. Germination tests so far
made show that this rust on cultivated Rubus villosus (Gray’s
6th ed.) in this state belongs to the short cycled form. This rust
was found doing serious damage to a certain variety in a plan-
tation in Westville in 1919. On the wild blackberries, likewise,
all germination tests of the collections show the rust to be this
form, except one which was long cycled, and later collections dis-
closed the III stage of Gymmoconia interstitialis on this same
plant. See “Raspberry” for further details.

Box, Buxus sempervirens var. suffruticosa.

Winter Injury. From time to time during the past years,
there have been sent to the Station branches of box in which the
leaves were dead, having a yellowish-white color, and complaint
was made that the whole plant or part of it was in this condi-
tion. Search has sometimes revealed immature stages of some
fungus developing in these dead leaves or branches, but no definite
indication has ever been found that such a trouble was due to
the attack of a particular parasite. Sometimes we have seen
individual plants ‘in the nursery showing this trouble, and we
have wondered if it might not be the result of sun scorch.

After the severe winter of 1917-18, we saw so much trouble
of this nature on box hedges that we could not but conclude that
most, if not all, of these troubles trace back to severe winter
injury of the leaves, stems or roots. We saw one hedge at the
Whittemore estate at Middlebury in the spring of 1918, where
the upper branches and leaves were all killed while those below
were uninjured. In this case the hedge had been protected dur-
ing the winter by an artificial covering but this did not reach the
tops of the plants, with the result that the parts exposed were
thus injured. Box is not entirely hardy so far north as this and
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in severe winters some mulch protection, either artificial or snow
~is usually needed to prevent winter injury. The winter ot:
1917-18 was so severe that many unprotected hedges were ruined.
Why in some hedges certain plants are badly injured and others
escape, we cannot surely say, but this miay be due in part to the
immaturity or the weaker condition .of those affected.

Butternut, Juglans cinerea.

StAGHEAD, Melanconium oblongum Berk. We have not made
personal observations on this fungus but have had it called to
our attention by Dr. A. H. Graves who has made a study of it
in this and adjacent states. He holds the view that it is largely
responsible for the dead limbs so frequently seen on butternuts,
and finally for the stag-headed appearance of the trees due to
the death of the tops. A discussion of it by Dr. Graves appeared
in Mycologia 11:111-13, in May, 1919.

Cabbage, Brassica oleracea.

Brack Leg, Phoma lingam (Tode) Desm. (\P. oleracea Sacc.)
Plate XXXVI, b. We have found this disease only twice in this
state and then under conditions that were very unfavorable to
the cabbage plants. It was first called to our attention about the
middle of November, 1918, at the D. L. Clarke & Sons’ farm at
Miljford. Cabbage plants had been set out very late in their field
fiurlng dry weather. The plants used had been kept too long

_in the seed bed, and so were over-sized being long and spindling.
They were dropped in a furrow, watered and then set in by
tramping the earth around them with hoe and foot. The plants
as a whole did very poorly, many died and others failed to make
much of a growth, so that about 0% were failures. When seen
by us the stem underground and partly above was badly withered
or 'df:cayed in many cases, as shown in the illustration. Thf,t
fruiting pustules of the Phoma could be seen on most of the
stems, but on others the fungus was not evident. The same fall
at the Experiment Station farm at Mt. Carmel, we found a few
freak plants in the club-root experiments that showed the same
trouble.

- The disease was first called prominently to the attention of
cabbage growers in this country by Manns (Ohio Agr. Exp.
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Sta. Bull. 228:276-90.) of Ohio in I9II. It seems to be a

" trouble that starts in the seed bed but becomes most serious and

conspicuous after transplanting in the field. The disease starts
on the stem as a white sunken area, usually near the junction of
a leaf petiole, eventually forms serious cankers or girdled areas,
invaded by bacteria, etc., and becomes black in color, hence
the common name of “black leg.” The fruiting pustules are
easily made out in the infected areas as small black dots. The
spores are hyaline, oval to oblong and chiefly 3.5-54 by I.5p-2p
More recent investigations (Wisc. Agr. Exp. Sta. Res. Bull. 38: 6.
1915.) show that Phoma oleracea Sacc., as it is called by Manns,
is a synonym of Phoma lingam (Tode) Desm.

Cabbage, Chinese, Brassica pekinensis.

LeAF Movp, Alternaria Brassicae var. macrospora Sacc. This
fungus forms small, rounded, blackish, zoned spots on the leaves.
We noted it, in 1916, from the Station’s farm at Mt. Carmel,
as “quite bad on some varieties.” Apparently no specimens were
saved so nothing further can be said of it. .

Lear Seor, Cercosporella albo-maculans (ELL & Ev.) Sacc.
This forms conspicuous greyish spots, with a more or less dis-
tinct border, that are from a quarter to half an inch in diameter.
In dried specimens some of these spots retain a more greenish
color than the rest of the leaf. Our specimens were collected on
Aug. 30, 1917, at the Station’s Mt. Carmel farm. So far as we
have learned, the fungus has not been reported before on this
host, at least under this name. We have had considerable trouble
in identifying it because from the dried specimens it is quite diffi-
cult to determine how the spores are borne.

Alternately we have considered it under the gencra Cercospora,
Cylindrosporium and C ercosporella, since species on Brassica are
described under each of these that fit our specimens fairly well,
especially as regards the spots and appearance of the spores.
Cercospora brassicicola P. Henn, described in 1905 from Japan
on Brassica sinensis, however, seems not to be the same since
the hyphae bearing the hyaline spores (40-80p long) are said to
be dark colored and 20-25u long. We could find no such definite
hyphae associated with the spores. If the author has mistaken
othershyphae of saprophytic species that rarely occur on old spots,
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we may have what he has described but we have no specimens
for comparison.

Cylindrosporium Brassicae Faut. & Roum. (Rev. Myc.13: 81.
1891.) seems to fit our specimens even better as the spores are
said to be 80-1204 long (forma Napi, however, in Roum, Fungi
sel. no. 6727, only 40-8op) but they are enclosed in the paren-
chyma. Our study of these dried specimens (Roum. Fungi. sel.
nos. 5679, 6727, 7318) leads us to believe that the writers were
misled in their conclusions as to the origin of the spores and that
they are really borne on the outside on short hyphae as in Cer-
cosporella. Perhaps further study of fresh specimens from
France is needed to definitely prove this point. This name ante-
dates any of the others.

Cercosporella albo-maculans (E. & Ev.) Sacc., originally de-
scribed as a Cercospora (Cercosporella) on Brassica campestris
from California (Proc. Phil. Acad.:378. 1894.) was placed
definitely under Cercosporella by Saccardo (Syll. Fung. 11:606.)
because the hyphae (8-12u by 2u) bearing the spores were de-
cribed as hyaline. The spores are given as 40-68u by 2-2.5u.
Except for this somewhat smaller size of the spores the descrip-
tion agrees very well with our specimens. These latter we find
to vary from 50-1054 (chiefly 635-gop) by 2.5-3u. They are hya-
line, straight or somewhat curved and septate. The septa are
more or less evident, usually three being found, but with staining
even four to six can sometimes be made out. After much ex-
amination we definitely determined that the spores are borne
externally on very short, inconspicuous, hyaline hyphae no wider
than the spores. These may be somewhat grouped or isolated,
and come from the stoma or directly through the epidermis. As
the spores are easily broken the size given for them may vary
according as one measures them whole or broken. We have
seen a fragment of the type of C. albo-maculans, sent us from
the N. Y. Bot. Garden, and found the spores to vary from 45-85u
by 2.5-3u and as these measurements agree fairly well with those
from our specimens we have adopted this name though we have
small doubt as to their identity with the French specimens de-
scribed under Cylindrosporium.

Sort Ror, Bacillus carotovorus Jones. Plate XXXVII,a. In
the summer of 1918 a serious disease took off at least ten per cent
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of the Chinese cabbage grown at the Station’s Mt. .Carmel farm.
The outer leaves would wilt, drop over, turn yell<?w1sh and finally
the whole plant would go down. An exa_mmat'lon showed that
the trouble was of bacterial origin and the dropping of thg leaves
was due to the rotting of the tissue at the base of the petiole and
in the stem. When cut lengthwise through the stem, there was
revealed a rotting mass that in time became hollowed out as
shown in the photo. Sometimes the rot finally extended up the
mid rib and even into the leaf blade. The wet season may haYe
favored this trouble since the cabbage was grown on soil not in
this crop before and very little manure was used ; however, the
rot was not very prevalent either the year before or after 1918,
although 1919 was even more moist than 19.18. The variety
called Wong Bok seems to have been most subject to the rot.

While we made no special- bacteriological study of the rot,
it was so similar to the ordinary soft rot of cabbage and o?her
vegetables previously recorded from this state, that we have little
doubt that the usual soft rot organism was responsible for the
trouble. Recently Brown and Harvey (Phytop. 1‘0:81—90. Fe.
1920.) have described a similar bacterial rot of Chinese cabbage
and have noted besides the rot a spotting of the leaves due to tbe
same cause. They think, however, that, while the soft rotils
due to different bacteria, the trouble really starts through in-
vasion of the bundles by Pseudomonas campestris, the black rot
organism of cabbage, etc.

Carrot, Daucus Carota.

Drop Rot, Sclerotinia Libertiana Fckl. Carrots bought from
a grocery store by the writer in the winter of 1919-20 dev_f&lop‘ed,
on their outside, while stored in the paper bag, a rot' with the
conspicuous white mycelium and large black scler0t12'1 of the
above fungus. We have found the same fungus causing drop
of lettuce and parsley in the greenhouse and dampenmg-(')ff‘ of
seedling beets in hot beds (Rep. 1908: 860, 863, 868.) A Slml.lar
fungus of doubtful identity has been reported by us as causing
a rot of stored cabbage (Rep. 1915: 428.).

Celery, Apium graveolens.

Roor Rot, Pythium deBaryanum Hesse. Mr. E. B. Hall of
Middletown in September, 1915, sent us specimens of celery hav-
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ing stunted roots more or less rotted off. An examination of
these revealed the oospores of a Pythium-like fungus in the tis-
sues. We did not determine the fungus more definitely at the
time, but our recent study of a variety of similar troubles led us
to re-examine the celery specimens “and decide that the fungus
was Pythium deBaryanum. In size and general appearance the
oogonia and oospores are the same as those found in the Spinach
trouble, ¢. 7., discussed elsewhere. In these old dry roots of
celery, however, the oogonia have become thicker and wrinkled
somewhat as shown in Plate LVI, 5. Very similar wrinkling
however, is developed in the older artificial cultures of this
Pythium when dried out, as shown in Plate LVI, 8.

Complaint was made of serious injury to the celery but whether
or not this fungus was the chief cause could not be determined
from the specimens received, as there was also a bacterial rot of
the stems present, in some plants. In Aug., 1918, we had called
to our attention a root rot of Golden Self-Blanching celery on the
farm of W. G. Griswold at Wethersfield. This was so far ad-
vanced that the primary cause was not determined though
Fusariwm and bacteria were at least subsequent agents. A care-
ful search for Pythium, however, was not made. It seems quite
probable, however, that Pythium deBaryanum may often be the
starting point of such root and stem rots.

Crinkle. Plate XXXVII, b. The illustration shows the con-
trast between a normal leaf and one with the crinkle. This trouble
was called to the writer’s attention, the last of August, 1918, by
Mr. H. D. Peters of Highwood. He said the trouble appeared
rather suddenly in his celery field and that the same seed had not
shown'it the year before. At the time of our examination the
plants seemed to be outgrowing the trouble, as the newest leaves
did not show it to any extent. Crinkle develops on the leaves as
numerous small puckers or larger folds as if the lower surface
had grown faster than the upper. Sometimes the segments of the
crinkled leaves are much narrower than those of the normal leaves.
Occasionally the color of the leaf is a lighter green but the gen-
eral appearance is not like that of mosaic.

Evidently the trouble is developed in the young growing leaf
and not after it is matured. No signs of lice were present and
the folding was toward the upper surface rather than the lower,
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the way lice normally injure the leaves. When the plants were
set out early in July the weather was rather dry, they had not
been watered, and their first leaves showed no crinkling. It
seems probable since the central leaves showed the trouble most
conspicuously that it was caused by a rather sudden change from
the dry to the wet weather that followed with abnormally fast
growth compared with that previously made, resulting in faster
cell development on the lower side and the crinkling. In time
the plants become acclimated to the change with a gradual re-
turn to the normal type of growth. Sanford White (see Plate
XXXVII) was the variety that showed the trouble by far the most
conspicuously though it was seen somewhat on Salzer’s Early

Bleaching.

Corn, Zea Mays.

ANTHRACNOSE, Colletotrichum graminicolum (Cesati) Wilson.
The disease shows on the leaves of this host, at first, as small
oval or elliptical spots containing more or less evident fruiting
pustules. If numerous spots occur, the intervening tissues are
soon killed so that elongated irregular, brownish areas run length-
wise of the leaf obscuring the smaller spots, and the tissue may
become more generally invaded. The setae are prominent on the
fruiting pustules and are blackish straight spines about 6 to S
wide at the base and 60 to 120u long. The spores are hyaline,
occasionally straight but chiefly decidedly curved and broadest
near the center tapering to a decided point at the free end. They
vary from 24-30p by 5-6p. We have found this fungus in this
state twice, collecting it once in July, 1919, on leaves of Golden
Bantam sweet corn at the Frank Beach farm in Woodmont.
Here the fungus occurred as a parasite but did not seem to be
causing any very conspicuous damage, being confined largely to
the lower smaller leaves that sooner or later die anyway. The
other collection, made on Aug. 24, 1918, was on the stalks of
sweet corn from the same general neighborhood. The stalks had
been collected for the Fusarium root rot mentioned later, and
were kept for some time in paper bags where the Colletotrichum
probably developed as a saprophyte.

This fungus was first presented in detail from this country by
Selby and Manns (Ohio Agr. Exp. Sta. Bull. 203: 187-211.
1909.). Manns described it as a new species, C. cereale, and
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found it was causing more or less injury to various cereals and
grasses, being especially bad on wheat and rye, since it attacked
the heads and caused withering of the grain. He found it ou
the leaves, heads, stems and roots of its different hosts, but he did
not include corn among these. Later ‘Wilson (Phytop. 4: 106-
- 112.  Ap. 1914.) made a special study of the nomenclature of the
fungus and decided it was an old species that had received about
a dozen specific names in the‘pas‘t( and he adopted the one given
here as the authentic name. He gives Zea Mays as a host, in
fact the earliest collection in 1852 from Italy being in part on it.
He also lists it on this host from Connecticut, New Jersey, S.
Carolina and W. Virginia in the United States. The citation on
Zea Mays from Conn., collected by Rorer, apparently is intended
for Sorghum vulgare, since we have it in the Station’s herbarium
on this, and Wilson credits it to Sorghum only from this state
in the main part of his paper.

We have not seen any reference in literature where the fungus
was claimed to be an active parasite of corn, most of the collec-
tions apparently having been made on the dead stalks. While
the size of the spores as found by us on corn are larger than those
given by Manns, they are not larger than found by Wilson on
some of the hosts and are similar in appearance and size to those
found in the Rorer specimen on Sorghum (Conn. Rep. 1903:
'358.).  On this latter host, however, the spotting is much more
conspicuous being very decided reddish-brown on the green
leaves. It is commonly known as Colletotrichum lineola Cda.
on this host.

PureLe Funcus, Monascus purpureus Went. This fungus
was isolated in Dec., 1916, from New Milford corn silage sent
by L. W. Marsh who thought that the silage was causing the
cattle fed on it to scour. Later he came to the conclusion that
that was not the cause of the trouble. An examination of the
silage showed many of the corn fragments of a decided reddish-
purple color and on these by close examination a moldy growth of
this fungus in fruiting condition was found.

The only reference we have found where this fungus was sus-

pected of having caused injury is in Pammel’s Manual of Poison- |

ous Plants, p. 247, where he says: “The family Monascaceae
contains one fungus which has been found in mouldy corn and
silage in Towa, the Monascus purpureus Went. * * * The

DISEASES OF CORN. 427

coloring matter from M. purpureus, known as ‘ang-quac,’ is used
in Eastern Asia as a pigment, being produced by the growth .of
the fungus on rice. * * * Dr. Buchan'an found this spec:e;
in spoiled corn silage, which was respongble for the death o
several horses in Towa. This species possibly has b.een the cause
of the disease, this fungus occurring only where air had access
silage.”
# gcticern%ng the coloring matter produced by the .fungus Lafar
(Tech. Myc. 2:10. Salter trans.) says: “To impart a red
colour to rice wine, to various spirituous liquors, bread, cakes,
and to the fish held in such high esteem (under the.name of
Macassar or red fish) in the Malay archipelago, the Chinese em-
ploy a colouring matter extracted from a red Hyphomyces, which

~ they cultivate on boiled rice. The fungus grows with vigor on
" this medium, and imparts thereto a red coloration; and the dried
3 cultures, to which a preservative addition of arsenic and mustard

oil is made at the time of preparation, form an article of com-
merce under the name Ang-Khak. C. Went. has named this
fungus Monascus purpureus.”

This commercial use would indicate that the fungus was at
least not a very poisonous species and it is probably entirely
harmless. Even when silage does produce illness in cattle the
real cause of the trouble is quite an open question, indigestibility,
bacteria and various fungi all coming in for consideration. Ap-
parently as yet no organism has been isolated. and fed directly,
producing similar trouble, to prove its connection.

Root anD STALK Rot, Gibberella Saubinetii (Mont.) Sacc. In
August, 1918, in company with Dr. Hoffer of the Indiana Station,
we examined fields of sweet corn, grown for seed, in the towns
of Orange and Milford, to determine if the Fusarium root and
stalk rot, so serious in the sweet corn fields in Indiana, was pres-
ent here. Connecticut supplies much of the seed of sweet corn
grown for the canneries in the west. We found this trouble in
small amounts in various fields of such varieties as Crosby, Ever-
green, Howling Mob, Country Gentleman and Golden Bantam.
It was only in a single field of the last variety, however, tl_lat the
trouble was conspicuous enough to attract serious attention, as
about 5% of the stalks here were injured. As shown to us by
Dr. Hoffer, the trouble may start from the seed as a primary
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infection, or it may possibly get into the young plant later through
injuries of the roots. In time the roots are more or less rotted
and the lower portion of the stalk invaded. By cutting stalke
lengthwise from the base up, the infection is shown by the dis-
colored and diseased tissues at the nodes for a shorter or longer
distance according to the progress of the fungus upward. The
lower leaves die prematurely and the stalk is often barren, espe-
cially in the. west, and is ea_silyf"blown or broken over. The
trouble was seen again in 1919 on sweet corn, but as yet we have
not looked for it on field corn where it probably also occurs.

While we have made no particular study of the cause of the
disease we do not doubt that it is sometimes carried in the seeds,
apparently through secondary infections according to Hoffer.
However, we should judge, since it is not a very serious trouble
here, that the infected soils of the west were more a source of
infection there than Connecticut seed. We shall speak more of
this matter, however, under “Poor Seed.”

Hoffer, Johnson and Atanasoff (Journ. Agr. Res. 14:611-12.
23S. 1918.) have recently proved the identity of the Fusarium
of corn root rot in the west to the Fusarium causing scab of wheat,
etc., which is so prominent in that region, and have con-
nected these with a mature stage belonging to the genus
Gibberella. This stage has also been found on old corn stalks
recently in Connecticut fields. The ascospores of this are hyaline,
four-celled, straight or slightly curved and chiefly 24-30p long by
5-6p wide. Ellis issued (N. A. F. no. 81, under the name of
Nectria (Gibbera) pulicaris Fr.) what appears from our speci-
mens to be a different thing on old corn stalks.

On one of our specimens we also found Diplodia macrospora
Earle, fruiting abundantly. What connection, if any, this
fungus may have with the root rot we do not know. Diplodia
Zeae (Schw.) Lev. is reported as a serious disease of corn in
Illinois (Ill. Agr. Sta. Bull. 133.) and Farlow and Seymour
(Host Index: 156.) give it as a synonym of Gibberella Saubinetii
Sacc.

Yearly rotation of corn, care being used not to follow wheat or
rye, and the use only of healthy vigorous seed, are methods for
limiting this trouble to minimum injury.

Roor Ror, Phytophthora cactorum (Cohn & Leb.) Schroet.
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There were various complaints in 1919 of corn not doing well,
and the cause was not always evident from the information and
specimens received. Some of the trouble may have been due to
the Fusariwm already mentioned, or to the leaf blight, Helmintho-
sporium turcicum, which killed the leaves as if by a frost, espe-
cially in late planted sweet corn. In other cases apparently neither

~ of these fungi was the responsible agent. An unusual case was

called to our attention late in the fall by County Agent Southwick
of Hartford who sent us corn stubble for examination and wrote

as follows :—

“] got them from John Cannon who lives in North Granby. This par-
ticular field raised a good crop of corn last year but had no other fertili-
zation this year than a thousand pounds, I believe, of a 3-10-0 fertilizer.
The corn was backward early in the season, and on two adjacent fields as
well as part of this field cottonseed meal was applied during the summer.
Wherever the cottonseed meal was used the corn seemed to recover and
made very satisfactory growth. This particular field, however, never made
very much growth and was about the size of pop corn although it should
have been good-sized yellow flint. Mr. Cannon says that when cultivating
the corn it was easy to pull the whole plant out, as the roots seemed to be
decayed, particularly in the center.

“T noticed in pulling up this stubble that some of the first roots had ap-
parently disappeared and that secondary roots, although small in size, had
developed. The application of cottonseed meal could be determined right
up to the last row of corn, because in this field it was impossible to pull
out the stubble where cottonseed meal was used, but the next row to it
was like the specimens I send. I thought at first perhaps the fertilizer
might have contained some borax, but nothing on the enclosed tag seems
to warrant such an idea. Whatever the trouble was the cottonseed meal
seemed to give the corn a new start so that a reasonable crop was secured.”

Tt was of course too late for us to tell from the specimens
sent the actual cause of the trouble, but we ran across a fungus
that possibly may have had some bearing on it, and as we had
never seen it before on corn, we have thought it worth while
mentioning even if it should finally prove to be merely a sapro-
phyte. In the pith of the stubble when cut across we found in
the vicinity of the nodes the oospores of a fungus, see Plate
LVI, 1, more or less abundant. As there were no other stages
with these oospores, and as no cultures were obtained, we were

not sure at first whether they belonged to a species of Pythium

or Phytophthora. Pythium deBaryanuwm has been’ reported as
dampening-off corn seedlings (Fischer, Die Pilze 1*:405.) but
the oospores we found are too large for that species, and are en-
veloped too closely by the oogonium; besides there was a good
stand of corn in the field. The oogonia varied from 21-33p but
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chiefly from 24-30p and the oospores from 18-29u but chiefly from
22-27p.  The walls of the oogonia and oospores were hyaline,
and those of the latter were quite thick (2.5-4.5p.) As a rnle
the oogonia enveloped the oospores rather closely and likewise
the spores agree fairly well with those of Phytophthora cactorum
in other respects, though the cell wall appears to be thicker than
usual on spores in artificial cultures.

Infection experiments with the culture of Phytophthora cac-
torum, obtained from Pear,»were not very successful on corn
seedlings either in Petrie dishes or in soil in crocks. We did,
however, in the latter get one or two seeds that showed oospores
developed in them and a slight invasion of the main stem of the
seedling. We have observed a number of root rots of different
plants, especially in 1919, that were caused by Phytophthora or
Pythium, and these we have discussed further under Pea, q. v.

Albinism, or Striped Chlorosis. Cases are not rare in both
field and sweet corn where the young plants instead of being
normally green have a whitish or yellowish-white color, or have
similar elongated bands running lengthwise of the leaves sepa-
rated by the normal green tissues. The more complete albinos
never grow to large plants, and even the others are often some-
what stunted and may not mature seed. In 1919 several cases
of the striped chlorosis were observed in Golden Bantam Sweet
corn in the writer’s garden and on a similar specimen of field
corn sent to the station by G. D. Stone from Windham County.

Dr. Jones of this Station has grown experimentally several
types of such corn and finds that when seed is matured the
trouble is perpetuated more or less definitely as is the case with
a number of our variegated plants cultivated for ornamental pur-
poses. Just what prevents the development of chlorophyll in
certain portions of the leaf and not elsewhere, thereby giving rise
to this peculiar striping, is not known. Davis (Ia. Acad. Sci.
24:459-60.) in 1917 conducted some experiments with chlorotic
corn in Iowa that seem to show that this trouble is not com-
municated by handling or inoculation as is the mosaic of tobacco.

Pellucid Spots. Plate XXXVIII, a. The trouble shown in the
photograph reproduced here was called to our attention during
the summer of 1919. In June at Milford, Dr. Britton’s men
collected the first specimens from which the photograph was
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made; and in July even more striking specimens were received
from A. B. Case of West Granby. Dr. Britton was not able
to identify the trouble as one caused by sucking insects, though
it has somewhat that appearance. Neither did the writer in the
fresh specimens find any fungus or bacterial agent as a probable
cause. We place it here for the present as an indefinite physio-
logical trouble. Later, in the dried herbarium material, sections
showed some mycelium in the tissues but whether of a sapro-
phytic or parasitic character could not be determined.

The pellucid, semi-watery, more or less zoned spots have
somewhat the appearance of a bacterial trouble. In some speci-
mens these spots are half an inch long and very numerous so that
the intervening tissue is killed or the spots run together in-
definitely. When first formed in the otherwise healthy leaf, they
are quite striking in appearance. Usually there is a minute spot
at the center which is apparently the point of entrance or start-
ing point of the trouble. Mr. Case wrote: “The dead stalks
like sample are scattered over the field, occasionally a whole hill
infected, with good corn all around it, but usually only one stalk
affected in the hill. There is one spot in the piece, however,
covering two square rods, where nearly all the corn is affected.
The corn was all fertilized alike.”

Poor Seed. In 1917 corn, field and sweet, over much of the
United States was of such poor quality that it was difficult to
obtain seed of sufficiently high germination for the 1918 crop.
While this was partly true of the Connecticut seed corn, ap-
parently the corn here was not so severely hurt as in most other
states. So that there was an unusual demand, from this state,
for good field corn for seed purposes. Germination tests
showed great variations in the corn, due in part to injury from
the early frosts in the fall before the corn was thoroughly
ripened, and in part to the poor care given in drying and stor-
ing afterwards. The severe winter of 1919-20 also produced
somewhat similar injury but to a less degree. There is no ques-
tion that, where corn is grown for seed purposes, as is con-
siderable of the sweet corn in this state, more attention should
be given to having it properly matured, dried and stored to avoid
the injury that comes with cold weather. Much corn is stored
in open corn cribs and great variation in germination of this
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corn, after severe winters, is sometimes shown. Thoréughly
dried corn or corn stored in warmer buildings does not seem to
suffer so much.

Frost-injured corn usually develops wrinkles in the skin, that
are quite visible to the naked eye. On germinating in the seed
testers, this poor corn is also apt te become more or less moldy
with a variety of saprophytic molds, much as does the Fusarium
infested seed as shown by-Hoffer. There is no doubt that such
seed even if it does germinaté will not give as complete or vigor-
ous a final stand in the field as perfect seed. On the other hand
it does not appear that the Fusarium is primarily responsible for
the poor seed of 1919 so that we are not dealing with a serious
field parasite that might be harder to control than poor seed
due to improper conditions.of harvesting and storing.

Cotoneaster, Cotoneaster horizontalis.

Rep CankEr, Tubercularia vulgaris Tode. This fungus was
abundant on some dead stems sent us in Sept., 1916, by the Elm
City Nursery Co., from Westville. Presumably the fungus
followed winter injury, as it seems to be more of a saprophyte
than a parasite. We have seen it a number of times on trees
winter-injured, especially on nursery trees not strictly hardy in
this climate.

Cucumber, Cucumis sativus.

ANGULAR Lear Seot, Bacterium lachrymans Sm. & Bryan.
This disease shows as evident angular spots on the leaves as
if water soaked. These at first are semi-transparent, but later
are more opaque, reddish-brown, dead areas from which the tis-
sues easily drop out. The bacteria also are said to cause a soft
rot of the leaf petioles and young vines, and from small watery
spots on the surface of the fruit Burger believes there develops
a soft rot in the interior. This disease was sent us once or
twice from Indiana some years ago, but we have only one col-
lection on cucumber from Connecticut in the herbarium. This
was found on the leaves at Milford in June, 1918. Our im-
pression is that we have seen it at other times, but did not defi-
nitely identify it or collect specimens. However, we did collect
specimens on musk-melons many years before this.
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There is some question as to who first mentioned this trouble.
So far as we have determined, it seems to have been first de-
scribed in a popular way in 1894 by Halsted (N. J. Agr. Exp.
Sta. Rep. 1893:354-5.). He found it on musk-melons anfi
reproduced a photograph of an infected leaf, but gave no sci-
entific name to the bacterium producing the trouble. The writer
found the disease first in Connecticut on the same host in 1902,
and briefly mentioned it in his Reports (1903:331. 1904:346.)
under the Bacterial Wilt disease with which we thought it
might possibly be connected. It was collected at Southingtop,
New Haven, Montowese, and seemed to be not uncommon In
1902 and 1903, but we have not collected it since. Burger
(Phytopath. 3:169-70.) in 1913 was apparently the‘ first to
make cultures and give a scientific description of the organism,
which he placed under the genus Pseudomonas, but he gave no
specific name. More recently, Dec., 1915, Smith and Bryan
(Journ..Agr. Res. 5:465-76.) gave a comprehensive account of
the organism, which they call Bacterium lachrymans. These
authors believe they studied the same leaf disease but concluded
that Burger had a different organism in the soft rot of the fruit.
It is quite possible that this organism opens the way for decay of
the fruit by the ordinary soft rot bacteria. Some authorities
would consider Bacterium lachrymans as a Pseudomonas, as it
has polar flagella.

Currant, Black, Ribes nigrum.

Lear Spot, Septoria Ribis Desm. This shows on the leaves
as small, angular, brownish spots with a purplish border. The
very minute, fruiting conceptacles are embedded as black dots in
these. The linear spores are curved, hyaline, and chiefly 45p by
Ip in size. The same fungus has been previously reported by
us on red currants and gooseberries. The specimens on the
black currant reported here were collected by the writer at the
Nathan Hale homestead at Coventry, in June, 1917.

Rusr, Aecidium Grossulariae (P.) Schum. This was collected
on escaped black currants in North Stonington, June 20, 1919, by
Mr. Stoddard of this department. It occurred on both the fruit
and leaves. This was not the first collection in the state, how-

1

ever, as we have specimens in the herbarium on the snre " oS
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made by Thaxter at Green’s Farms in 1889, and by Filley, near
Bridgeport, in 1917. It has been reported before on cultivated
gooseberries, but not on cultivated red currants, though it is
quite common on various wild species of Ribes in the state.

Currant, Flowering, Ribes odoratum.

ANTHRACNOSE, Glomerella cingulate (Ston.) Sp. & v. Schr.
The Gloeosporium stage of this fungus was found on the fruit of
the flowering currant in a farm yard between Meriden and Mid-
dlefield, June 21, 1917, by the writer. The fruiting stage showed
as numerous pinkish pustules on the half ripened berries. The
spores were chiefly 12-15u by 4-5u. Apparently this fungus has
not been reported, at least frequently, on this host. Saccardo
described a species, Gloeosporium tubercularioides, as occurring
on the leaves, but this, because of its wider spores, seems to be
different from our species which we have also previously re-
ported on the fruit of the red currant.

Brister Rusrt, Cromartium ribicola Fisch. Both the lemon-
yellow dusty pustules of the II or summer stage and the hair-
like spore columns of the III or mature stage of this fungus
have been found on the cultivated yellow-flowering or Missouri
currant in this state. This host is especially subject to the disease,
being almost as much so as the black currant. The collections
were made in each of the years 1916 to 1919. They were chiefly
from the northern and eastern part of the state, in quite a num-
ber of different localities, at least twelve being recorded in 1916.

Currant, Red, Ribes vulgare.

Brister Rust, Cromartium ribicola Fisch. We have not re-
ported the white pine blister rust on this host except incidentally
in our 1915 Report, p. 423, where we noted that Spaulding found
specimens near Meriden. There were only a few sori on aban-
doned bushes in the Middletown Water Company’s Plantation at
the Digby reservoir. Since then many other collections have
been made in the state, the rust being common on abandoned or
escaped currants in the woods in the vicinity of Norfolk and
especially near the woodlands where the Peridermium stage on
white pines is found. In 1916 thirty-eight collections were re-
ported in twenty-six different towns or localities, and in 1917 an

DISEASES OF FIR, ETC. 435

even larger number of collections were made but mostly in the

~ same localities. Since then the collections have been made each

year but not to such an extent as the search has not been so
thorough. While these localities reported are fairly well scat-

~ tered over the state they represent chiefly the northern and east-

ern sections.

Mottled Chlorosis. We have occasionally seen isolated
branches on currants where the leaves showed a conspicuous
yellow mottling over the whole or part of the leaves. This may

~  show as numerous small bands following the veins and enclosing

equal angular areas of normal green tissue. The cause of this

~ chlorosis we do not now know. Similar leaves have been seen on

isolated branches of apple trees. Injury to the leaves in their
very young state by sucking insects or by frost has been sug-
gested as a possible cause.

Dewberry, Rubus sps.

OraNGE Rust, Cacoma nitens Schw. Germination tests seem
to indicate that all specimens of this rust on wild species of
Rubus canadensis in Connecticut belong to the short cycled
form. We have not yet found this rust on cultivated dewberries.
See Raspberry, in this Report, for further details.

Fir, Douglas, Pseudotsuga mucronata.

GreY MoLp, Botrytis cinerea Pers. We are indebted to Mr.
F. A. Bartlett for calling to our attention in August, 1919, this
disease on Douglas Fir at the Rockefeller Estate, Greenwich.
The fungus kills the young shoots of the season’s growth, and
develops a more or less conspicuous growth of the characteristic
conidial stage on the dead tissues. The fungus occurs on a
variety of herbaceous plants as a parasite under moist conditions.

This fungus has been also reported as causing injury to Doug-
las Fir in Germany by Tubeuf (Diseases of Plants: 269. Eng.
ed.) who named it Botrytis Douglasii but Smith (Bot. Gaz.
29:403. 1900.) considered it the species mentioned here, of
which B. wvulgaris is also given by him as a synonym. Some
authors (See Duggar’s Fungous Dis. Plants: 196.) consider B.

cinerea as merely the conidial stage of Sclerotinia Fuckeliana
DeBy.
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Gooseberry, Ribes sps.

Brister Rust, Cromartium ribicola Fisch. The blister rust,
both in its II and III stages, has been collected several times on
cultivated gooseberries in the state during the last few years.
However it does not occur so commonly or abundantly on this
host as on the red currant, and much less so than on the yellow
or black currants. Even when these other plants alongside of
it are abundantly infected, it may escape infection entirely. This
is probably only a specific characteristic of the gooseberries culti-
vated here, as certain species of native gooseberries, and others
used in our infection experiments indoors, are easily and abund-
antly infected. Of the five collections made on cultivated goose-
berries in 1916 and 1917, all were on plants in the northern or
eastern part of the state.

Grape, Vitis sps.

Ror, Pythium hydnosporum (Mont.) Schroet. In August,
1919, E. V. Parr of Clinton sent us grapes that were badly dis-
eased. This was chiefly due to the black rot fungus which
was very prominent that year, though some injury was also
caused by the grape berry moth. Other fungi present apparently
followed as saprophytes, of which the Pythium named above was
the most conspicuous. It is a fungus that is not reported, at
least prominently, in American literature. We have seen it oc-
casionally developed in rotten potato tubers, the original host,
following injury by Phytophthora infestans, and have also found
it on pea roots (kept in water) injured by the Phytophthora
cactorwm mentioned in this Report. On_these rotting grapes,
however, we found it developed more prominently than ever
before.

The oospores in certain grapes were very abundant, in some
being produced within the pycnia of the black rot as if belong-
ing there naturally. They were also found in the grape tissues
and even in the bodies of the larvae infesting them! The oogonia
(see Plate LVI, 9) are very striking because of their fairly num-
erous .conspicuous spines. These reach out to 2-5u beyond the
oogonial wall and are often quite sharply pointed but with age
they may become blunter and less conspicuous. The smooth
spherical oospore is often so closely enveloped by the oogonium

.
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that this resembles one of its coats. With age the oogonia are
tinted and, including the spines, measure from 20-27p in diame-
ter, while the oospores vary from I15-20u with their thick wall
from 2.5-3.50. No other stages were seen by us and according
to Winter, who calls it Pythium artotrogus, none have been found.
It is now placed under the sub-genus Arfotrogus (under which it
was originally described by Montaigne) because of the spiny
oogonia.

Lightning Injury. In July, 1918, we had called to our atten-

" tion at Marlborough, lightning injury of grapes. According to

the owner, Mr. d’Esopo of Hartford, a year or two previous
lightning had struck the two wire trellis along which the Clinton
variety of grapes was trained. Within a day or two all the
branches that were attached to the wires were dead. However,
the main stem was not killed and new runners were quickly
developed from this, so that at the time we saw them they were
as vigorous as ever. Prof. Hollister, who was with us at the
time, stated that he had seen similar injury to grapes at Bolton
Notch. :

Smoke Injury. We were called in September 1919 to ex-
amine serious smoke injury to a variety of plants in the suburbs
of New Haven. There was a difference of opinion as to the
cause of the injury, some claiming that i» came from an aluminium
factory and others from a brick kili ~After our examination
of the vegetation in the vicinity of each, we had no hesitancy in
deciding that the brick kiln was the responsible agent. The kiln
was situated along the railroad, and the smoke had been car-
ried in a west southwestern direction until it struck against the
hillside of East Rock Park. From the slopes of this going
toward the kiln, one could trace all the way in a direct line,
damage to a variety of trees, vines and herbs.

In the park gray birch, beech and hornbeam were the trees
most injured. Hemlock, hickory and maples here showed the
least injury. However, in 1910 (Rep. 190g9-10:722.) We saw
serious injury to conifers, especially young spruce, in this same
park from another brick kiln. Maple and elm trees, midway of
the park and the kiln, showed the trouble more or less promi-
nently’ according to their situation. Part of the injury to the
maples, however, may have been due to sun scorch as we are
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unable to tell these troubles apart from the appearance of the
leaves. Corn, tomatoes and some trees and weeds near the kiln
were also injured. Grapes in a number of the yards midway
showed the trouble as conspicuously as any of the plants. Their
leaves were badly scorched and some of the young twigs suf-
fered injury at their base. The ripening fruit was insipid and
was dropping considerably. The few peach trees seen did not
seem to be injured, which agrees with Stone’s statement, loc. cit.,
that this tree, with black locust and Ailanthus, is more immune
than most trees.

As we have heard of injury to vegetation from at least three
brick kilns in this state, it might be well to give here the con-
ditions under which, as we understand them, this damage occurs.

In the first place the injury is chiefly due to the sulphur diox-
ide in the smoke that comes from coal in the fires and particu-
larly from the coal dust mixed with the bricks to help burn them.
As these become red hot it is necessary at a certain time in the
firing to lift the board covers of the sheds to avoid fire and let
out the heat and smoke. If this takes place on a wet or muggy
day and the smoke is driven toward the ground and comes in
contact with the damp foliage, a burn results, probably due to
the formation of sulphurous or sulphuric acid. If the day is
fair and the smoke ascends no damage results. So only occasion-
ally, when all conditions are right, does injury to vegetation fol-
low. Smoke injury is not always due to sulphur dioxide, but
f)ther gases and sedimentary deposits sometimes cause injury
in specific cases. :

In our Report for 1908 we mention briefly smoke injury to
asparagus from a brick kiln and in the present one describe injury
to apple (¢. ».) by smoke from a bronze factory. Smelters
particularly in the western United States, cause such great injur};
that much special investigation has been made in recent years by
botanists and others. Hedgecock (Torr. 12: 25-30. 1912.  Journ.
Wasl.l. Acad. Sci. 4:70-1. 1914.) has briefly described such in-
jury in Montana and Tennessee. Bakke (Ta. Agr. Exp. Sta. Bull.
I45:383-409. 1913.) gives a more detailed account, with refer-
ences to literature, upon “The Effect of City Smoke on Vege-
tation,” while Stone (Mass. Agr. Exp. Sta. Bull. 170: 228-32
.1916.) treats of the effect of atmospheric gases on shade trees.
in a popular manner. : ,
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Winter Injury. The d’Esopo vineyard, previously mentioned
under Lightning Injury, is situated on a high ridge in Marl-
borough and is the largest vineyard in the state, consisting of
about one hundred acres. For some years the Italians have
been gradually going into growing grapes and this fruit is there-
fore becoming more prominent while the peach is becoming less
so. As comparatively few grapes have been grown here com-
mercially, except in a small way, the troubles of the vine require
more notice than has been given them in the past.

We wish to call attention here to a very serious trouble that
developed in this vineyard, chiefly on Concords, which with
Professor Hollister of Storrs, we were asked to investigate. It

was first noticed in the early summer of 1917 when the vines in

some cases produced a scanty or sickly foliage and in a few
cases died outright. Mr. d’Esopo thought some unknown dis-
ease was at work, especially as in 1918 the trouble became more
conspicuous. Our examination, made July 18, soon convinced
us that the trouble was entirely winter injury, due in part to a
lack of snow mulch in 1916-17, but more particularly to the very
severe winter of 1917-18. The vines most injured were on a
ridge. Some of these were dead, others dying, or with more
or less scanty foliage, and some apparently in fair shape. We
found the wood of the sickly vines to be sound, but an exam-
ination of the roots showed these were injured and in some
cases, especially those nearest the surface of the ground, partly
or entirely dead. The condition of the foliage above ground
corresponded so closely to the condition of the roots beneath that
one could not doubt that it resulted from this diseased condi-
tion of the roots. There was nothing on the roots to indicate
a parasite as the cause of their death, one peculiar sapropliytic
hyphomycete on certain dead roots being the only fungus seen.

There was no question that winter injury was the cause since
complaints of winter injury to fruit trees from these two winters,
especially the last, had been greater than for many years. Many
peach trees on this farm had been killed. Then, too, the exposed
high elevation of the grapes had been favorable for such in-
jury and we had another complaint from the neighborhood of
Colchester of similar injury under such conditions although the
grapes in both localities had received good attention.
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Most persons are likely to overlook winter as the cause of
much injury to grapes since it often does not become manifest
until early summer, after the foliage has been put forth, when
the leaves die quickly under the hot sun or dry weather condi-
tions. The winter is much hardef on the roots than on the
vines above ground. Often the roots are dead or badly injured
when the vines and buds are uninjured, but while the buds may
develop they cannot live, or ofily a portion can live if the roots
are not too severely injuréd: In the latter case good cultivation
and fertilization early in the season to stimulate new root growth
is desirable. Snow or other mulch of course is helpful in pre-
venting the trouble. Wet spots and shallow soil are to be avoided
as being more likely to favor winter injury. Selection of hardy
varieties, where possible, is also to be taken into consideration
although the Concord, more or less subject to injury, is the
most common variety grown.

Hickory, Carya sps.

ConnNaTE FoMmes, Fomes connatus (Weinm.) Gillet. Plate
XXXVIII, b. This fungus is called Fomes populinus by Murrill.
The specimen shown here was collected Nov. 25, 1918, on a liv-
ing hickory tree in the woods between New Haven and Milford.
The bracketed pilei in this cluster were much larger than we
have seen them on the maple, the ordinary host-in this state,
being 4 by 4 by 8 inches. The upper surface of the pileus 'is
whitish, with age becoming blackish or greenish with algal growth
behind. The under or fruiting surface has more of a flesh
color, the rather small and thin pores often having a satiny lustre.
The pilei are irregular, with small shelves often growing into
the larger. The stratified pores, characteristic of the genus, are
evident but often irregularly placed.

This species differs from most of the Fomes found in this
state by the less woody and more corky pileus especially its con-
text. Murrill (Northern Polypores: 47.) says: “Rather com-
mon throughout on living trunks of maple and certain other de-
ciduous trees, causing decay.”

Witches' Broom. Plate XXXVIII, ¢. This trouble of Carya
ovata was first called to our attention in 1917 by Mr. E. B. Harger
of Oxford, Conn., and we have seen specimens from his trees each
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for this fungus as it is not reported in Saccardo’s or Farlow &
Seymour’s Host Index or by Shear and Wood in their bulletin
on Glomerella. The tree was in a sickly condition, other than
from the action of this fungus on the leaves, apparently due to
winter injury. Whether or not this eakened condition of the
tree influenced the appearance of the anthracnose on the leaves
we do not know, but there was no doubt that it was occurring
there as an active parasite,

Rep Canker, Tubercularia vulgaris Tode. Plate XXXIX, b.
This was collected on the branches of the winter injured tree
mentioned above. The fruiting stage breaks through the bark
as numerous, small, firm, pinkish pustules. It seems to be at
most a weak parasite and is the conidial stage of Nectria cinna-
barina (Tode) Fr., with which it is often associated but was
not in these specimens.

Winter Injury. Besides the above horsechestnut tree, which
showed dead branches and some winter cankers due to the unusual
exposure on a terrace to the western sun, we had specimens sent
us from Wallingford, by Mr. C. H. Brown, of a rather unusual
winter injury. The leaves on certain branches from this tree
developed later and were much smaller than those of the rest
of the tree. On cutting those twigs lengthwise, the pith in the
previous year’s growth was found to be, especially at the nodes,
turning a reddish-brown color. This winter injury no doubt
had been sufficient to interfere somewhat with the transference
of the starch, as it was present here but not in the normally
white pith, with the result that while the leaves were put forth
they did not reach their full size through lack of sufficient food
for normal growth.

Hydrangea, Hydrangea paniculata var. grandiflora.

Chlorosis. 'We know of no variety of this cultivated plant
that is variegated. In a yard near the Station is a plant certain
of the leaves of which showed a whitish mottling, in the fall of
1916. Usually these small spots ran more or less together and
were situated in the vicinity of the larger ribs or at the margin
of the leaves. The mottling was quite varied in pattern, in
one case forming a nearly complete, narrow, banded circle at
the apex of a leaf. In some respects the trouble appeared like
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insect injury to the leaves when very young which prevented
chlorophyll formation at these spots.

Kohlrabi, Brassica oleracea var. caulo-rapa.

Crus Roor, Plasmodiophora Brassicae Wor. Plate XXXIX, c.
This slime mold disease of cruciferous plants, showing on the
roots as irregular knobs or gall-like growths that eventually
rot off, has previously been reported by us on Brussels sprouts,
cabbage and turnips (both yellow and white) and is recorded
here on radish, ¢q. . It was found on the roots of kohlrabi sent
the Station in June, 1918. Club root was unusually common
that year being most frequently found on cabbage, the only host
on which we have found it causing very much damage in the
state so far. Badly infected cabbage plants fail to grow, in
many cases turning yellow and dying prematurely, or at best
making small heads. While the germs become established in
the soil and infect plants each year, certain seasons seem to favor
their development more than others. The season of 1918 was
much more favorable than that of 1920.

Larkspur, Delphinium sp.

Fasciation. A specimen showing fasciation of a single fruit-
ing stem of a cultivated larkspur from the garden of Mrs. E. D.
Driesbach, Whitneyville, was collected by Mr. Stoddard in July,
1919. The flattened two-foot stem in this case was about half
an inch wide, or twice its normal diameter for the entire length.
The upper half of the stem was occupied by the seed pods and
had a half curl part way up. The top was forked for a short
distance but the tips were not coiled. See Asparagus.

Lettuce, Lactuca sativa.

Brappery PEziza, Peziza vesiculosa Bull. Specimens of this
fungus were sent us in May, 1918, by Mr. Gordon J. Gale, Gar-
den Supervisor of Bridgeport, who found them in a cold frame
of lettuce. They did no harm, except from crowding the plants,
as the fungus is a saprophyte developing only on the humus in
the soil. This is one of the cup fungi, occurring in thick clusters
of semi-globose cups (often flattened by pressure) which are
closed at first but later open by an incurved broad mouth. The
sessile cups are an inch or two in diameter.
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Concerning the fruiting receptacles Hard (Mushrooms, Edible
and Otherwise: 508. 1908.) says: “They are found on dung
hills, hot-beds or wherever the ground has been strongly fertil-
ized and contains the necessary moisture. This is an interesting
plant and often found in large numbers.”

Maple, Acer sps.

Connate Fomes, Fomes connatus (Weinm.) Gillet. We have
seen this species several times on maples, especially on living
red maples at both Woodbridge and Union. It is more or less
of a parasite, chiefly causing decay of the heart wood. Under
Hickory ‘it is described more in detail.

Mountain Ash, Pyrus americana.

Rust, Roestelia cornuta (Pers.) Fr. So far we have found
. this rust only at Norfolk, Conn. We remember seeing speci-
mens several years ago on American mountain ash trees in the
golf grounds there and in June, 1919, collected specimens of the
spermagonial stage on the same host at the edge of woods in
the same general vicinity. Very near these small trees, whose
leaves were rather abundantly infected, we found the III or
mature stage on Juniperus communis. On the mountain ash the
fungus makes conspicuous yellow spots, showing on both sides
of the leaves, with the spermagonia quite evident on the upper
and the aecia in time appearing on the lower. This fungus is
a northern species, apparently, specimens having been sent us
from both Massachusetts and Maine where it seems to be more
common than in Connecticut.

Farlow (Host Index:199.) also gives Aecidium globosum on
this species of mountain ash and Kern (Bull. N. Y. Bot. Gard.
7:434. 19I1.), while he lists six species on Sorbus, gives only
these two on Pyrus (Sorbus) americana. Concerning the III
stage, Gymmnosporangium cornutum (Pers.) Arth., Arthur (Myec.
1:240. 1909.) says: “Telia on branches of Juniperus Sibirica
Burgsd. were collected May 19, 1908, by Mr. F. D. Kern and
Mr. E. Bethel, at Palmer Lake, Colo., and sown May 23, on
Sorbus americana, giving an abundance of pycnia June 1, fol-
lowed by numerous aecia. * * * Although the horn-like
aecia of this species are common and often collected, this is the
first time that the telia have been found in America.” Thaxter
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(Farlow Bibl. Index:36. 1905.) however, seems to think the
proper name of the mature stage is Gymmnosporangium conicum,
as he says: “Since what is believed to be the true Gymnospo-
rangium conicum D. C. occurs in New England and northward
on Jumiperus communis, the citations of Aecidium cornutum on
Pirus americana in those regions probably refer to the true
Aecidium cornutum of Europe.”

Musk Melon, Cucumis Melo.

ANGULAR LeAr Srot, Bacterium lachrymans Sm. & Bryan.
Although this bacterium was described originally on cucumbers
(g. v.) there seems to be no reason for doubting that it causes
the similar disease on musk melons mentioned by us in our 1903
and 1904 Reports.

Oak, Quercus sps.

Pink Ror, Cephalothecium rosewm Cda. This fungus was
brought us in July, 1916, by the entomological inspectors, on
specimens of Quercus rubra recently imported by a nursery from
Holland. They had just been transplanted and the stems were
dying, a growth of the above fungus developing on them. We
have little doubt that the trees were injured by long continued
or poor storage on ship-board, perhaps developing scald from
improper watering and heating, and that this fungus came as a
result and not as the cause of injury. During the war, shipping
conditions were very bad and many shiploads of plants were lost
or greatly injured because of slow delivery.

SULPHURY POLYPORE, Polyporus sulphureus (Bull.) Fr. Plate
XXXIX, d. Large fruiting clusters of this fungus were found
on a living oak shade tree at the Barnes Nursery, Yalesville, in
September, 1917. The fungus was doing considerable injury to
the tree, possibly having got a start through winter injury of the
bark. It is one of the larger and more attractive polypores.
When young the fruiting brackets are quite compact, as shown in
the illustration, and are fleshy and moist, but with age they
develop into more flattened, shelf-like, overlapping pilei that in
drying become corky and brittle but are not so durable as the
real woody kinds. The upper surface has a reddish or orange
color, and the lower, poroid, fruiting surface a decided sulphur
vellow. The flesh is white. It is not uncommon as a sapro-
phyte.
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Cooke (Fungoid Pests Cult. Plants: 208: 1906.) says of it:
“This large and attractive looking polypore is a wound parasite
on several trees such as oak, alder, willow, poplar, and even pear
and apple, as well as larch.” Von Schfenk and Spaulding (Bur.
PL Ind. Bull. 149:37. 1909.) write, “It is widely distributed
throughout the United States and Canada and in most of the
forest regions of Europe, where it is regarded as a destructive
parasite, both on deciduous trees and conifers.”

Warre Heart Rors, Fomes igniarius (1.) Gill. and F. Ever-
hartii (E. & G.) v. Schr. & Spauld. By European authors the
first of these large, perennial, woody fungi has been given the
common names of False-tinder fungus or Rusty-hoof Polyporus.
It is not uncommon in this section of the country on various hard
woods, but so far in this state we have seen it only upon oak and
apple, g. . As we have observed this fungus, it first develops
as rounded, smooth, ferruginous knobs on the trunks. In time
these growths show a differentiation into upper and lower sur-
faces, the upper becoming greyish in color and the lower fer-
ruginous surface developing the small fruiting pores; the shape
now has become somewhat ungulate or even more flattened.
With age the upper surface turns black and is somewhat zonate
and cracked but still with a ferruginous, smooth, obtuse margin
separating it from the poroid surface. The spores are said to be
hyaline but we have failed to find them on the specimens we
have examined. The stuffed whitish tubes also are somewhat
characteristic.

Von Schrenk and Spaulding (U. S. Bur. Pl. Ind. Bull
149:25-37. 1909.) give a comprehensive description of the
fungus and its injuries in their bulletin on “Diseases of Decidu-
ous Forest Trees.” It is considered quite a serious wood rotting
fungus, causing the heart wood especially to become broken up
into a whitish punk, hence the common name of the disease. It
also injures the living wood and bark slowly. The fungus not
only renders the wood unfit for timber but weakens the trees
so that they are more easily blown over. It is said to gain en-
trance through wounds and often fruits near its point of
entrance. We noticed it for several years on a street tree of
Quercus velutina in New Haven. Each year the fruiting bodies
were cut off but reappeared, in time, with the disease slowly ex-
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tending in the bark until finally the tree was cut down because

b of the injury.

The second species was originally described by Ellis and Gallo:
way (Journ. Mys. 5:141. 1889.) as Mucronoporus Everhartii
and has since been placed by Murrill under both Pyropolyporus
and Fulvifomes, but in the opinion of the writer belongs better
under the more comprehensive genus Fomes, characterized by
layers of fruiting tubes formed in superimposed strata each
year. This species is much like the former in appearance and is
sometimes mistaken for it but the upper surface becomes more
cracked and rougher with age and the strata of tubes are more
reddish without much evidence of the white stuffed appearance
and easily yield an abundance of ferruginous spores. Von
Schrenk and Spaulding, loc. cit. p. 48, state that the action on
its host is much the same as that of the other species. We have
found it only once in this state, on a living oak near Lake
Congamond in June, 1916.

Onion, Allium Cepa.

During the last five or six years some attention has been given
by us to the onions which are grown for seed in this state.
This seed-growing has been quite an industry in the past but the
great uncertainty of a crop, due largely to the so-called “blast,”
has discouraged most farmers from growing onions in recent
years. In our study of the blast we have noted various troubles
and abnormalities, mostly of a non-parasitic nature, which we
briefly describe here. For Blast see Plate XLII, a.

Rust, Puccinia Porri (Sow.) Wint. We reported (Conn.

Agr. Exp. Sta. Rep. 1915:438. 1916.) the II stage of this

fungus, found on ZAgyptian perennial onions at Storrs, in 1914.
We have since collected it on the same plants several times but
the collection on Nov. 17, 1917, was the only one where we
found the IIT stage, thus completely establishing the identity of
the rust. Apparently this mature stage develops rather late.
YeLrow LEG, Fusarium and bacterial rots of bulbs, etc. This
trouble usually shows when the onions are fully grown, but not
matured, by occasional stalks turning yellow below and finally
dying before fully maturing their seed. Such stalks are easily
pulled from the ground, as the roots have been largely rotted off.
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Generally Fusarium or bacteria are the cause of this rot and
these may come from the old bulbs, possibly developing there
largely as saprophytes. Damp weather and poor bulbs favor the
trouble. o

Bastard Blossom. Plate XL,a. This is a common name ap-
plied by growers to occasional abnormal heads that appear in
the field, the appearance of which is well shown in the illustra-
tion where two such headssare contrasted with the central normal
one. These heads have the individual pedicels more elongated,
so the flowers spread out in a larger laxer bunch. Growers com-
plain that little or no seed is developed, so they pull them up
when seen, but whether the seed that is produced tends to form
similar plants we do not know. The reason little seed is pro-
duced is because the pistils are often changed into foliacious
structures. Sometimes the heads fail to form blossoms at all,
but in their place form numerous slender stem-like growths from
little bulbils. '

Bulblet Head. Plate XL,b. Occasionally the plants, instead
of producing a blossom cluster at the end of the stalk, form
a bunch of bulblets in the same place, as is often seen in wild
species and some cultivated varieties. Rarely we have found
specimens like that shown in the illustration, where after these
bulblets were started the stem continued on above and also
formed a smaller flower cluster. The specimen figured here also
shows another trouble which we call “Goose Neck.”

Double Flower Head. Plate XL,c. Occasionally instead of
a single flower cluster on the end of the stem there may be
two, a lateral one below the other. Usually these are about the
same size and but a short distance apart, though we have also
found specimens where the lower one was much farther down
the stem and quite small.

Elongated Spathe. Plate XLI,b. Normally the flower head
is enclosed when young by a small spathe that later becomes
ruptured and withers up at the side as a sort of bract. Occasion-
ally, however, it is more permanent and pretentious, continuing as
a pointed extension of the stem, which the blossom finally forces
to one side, as shown in the illusiration.

Goose Neck. Plate XLI,a. This is a term we have coined
for those not infrequent crooks in the stems that develop all
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the way from a slight bend to a completely coiled turn or even
a turn and a half, as shown in one specimen in the plate. We
cannot be sure of the cause of these but suspect that during rapid
growth the stem is sometime bent to one side, from one cause or
another, and this produces turgor that results in more rapid
growth on the opposite side and the resulting curvature. Pos-
sibly in pushing through the bulbs the stem is sometimes caught
at the tip and before this is released the stalk has made a bending
exit. The natural tendency, after the bending has become
prominent, is for the tip to again grow upwards, hence many
half turns, bends, etc.

Hail Injury. Plate XLI,c. We saw rather severe injury to a
field of Southport White Globe seed onions in Milford, caused
by a hail storm on July 27, 1917. As usual there soon showed on
the side of the stalks from which the storm came the character-
istic white spots or marks that we have found with hail injury
to tobacco, ¢. . Corn in an adjacent field also showed a little
of a similar injury. Plate XLI, ¢, shows three hail-injured onion
stalks, two showing the injured sides exposed to the hail and the
other with the uninjured side protected from it. 3

White Ring. Plate XLII,b. This trouble shows as narrow
white rings or cracks extending more or less completely around
the stem. They apparently start as a small break in the epidermis
which extends crosswise around the stem but whether gradually
or suddenly we do not know. These rings may be single or
several parallel to each other and are always found somewhat
above the bulge on the lower part of the stem. If they extend
deeply into the tissues the stem often breaks off at one of them.

At first we thought that they were the result of insect injury
but finally decided that they are growth cracks. The epidermis
of the stem is very thick and the stem makes a rapid growth of
three or four feet in a few weeks at most. This stretches the
epidermis greatly, especially longitudinally, with the result, in our
opinion, that cracks develop at the place of greatest strain which
appears to be above the bulge on the stems.

Under the designation of “Crack Neck” Chapman has recently
described (Phytopath. 9:532-4. 1919.) and illustrated a trouble
of chrysanthemums very similar to this. The causes he states
as follows: “(1) Very little transpiration takes place as a re-
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sult of the low air temperature and the high humidity, and (2)
the soil temperature remaining practically stationary, the soil
having been previously well supplied with moisture; and the
roots functioning normally in so far as‘the absorption of water
and solutes was concerned. These and similar conditions always
bring about abnormal cell relations and in consequence an ex-
cessive turgor is brought about in some of the cells with no
normal means of regulation, such as occurs when the plants are
transpiring freely, and as a result some of the tissues must give
way to permit of a return to the normal condition.”

Pea, Pisum sativum.

Roor Rort, Phytophthora cactorum (Cohn & Leb.) Schroet.
Early in July, 1919, Mr. A. N. Farnham, a large market gardener
of Westville, sent to our office samples of pea vines that were
being killed by some unknown agent. The vines at this time
were in their prime, the first picking not yet having been made.
The vines eventually turned yellow and wilted down, so that,
except for the one or two small early pickings, there was prac-
tically no crop in a field of several acres. A visit to the field
showed that the trouble started as a root rot, but in time the
stem also rotted somewhat below and both became invaded by
bacteria, nematodes, etc. Other fields in the vicinity showed the
same trouble, which had little or nothing to do with the manner
of fertilization or rotation. A fterward complaints came in from
growers in Milford, Waterbury, Bloomfield and Winsted. The
trouble was also seen in the writer’s and in the Station’s garden.
Very similar troubles have been caused in previous years ‘by
both a Fusarium and a Rhizoctonia fungus. While these may
have been the cause of the trouble on some vines this year, we
could not find them generally present, and so were inclined to
look elsewhere for the chief cause.

With many of the specimens it was difficult to find, on or-
dinary examination, any fungus apparently guilty of the trouble.
Continued search, coupled with sections of the tissues, however,
usually revealed the presence of oospores of a phycomycetous
fungus more or less prominent in certain of the tissues. This
was especially true of the Farnham field where we had the best
opportunity for studying the trouble. We finally came to the
conclusion that this fungus was at least the original agent in
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starting the trouble and that its development might be rather
local in the underground parts. It was too late to stud}.r the
disease in its beginning, but it did not seem to act like tht.e ordlr}ary
dampening off caused by Pythium de Baryanum, especially since
no complaints of a poor stand were receiv§d.. We. four}d the
oospores, occasionally with attached antheridia, ch%eﬂy in the
outermost tissues which also contained the prominent intercellular
mycelium that gave rise to them. No signs of any other stage
was found, and apparently the mycelium in later stages of the
rot did not develop so prominently, being crowded out by other
rot agents.

The oogonia were chiefly hyaline but with age in the old
specimens became somewhat tinted yellowish-red and the wall
(1-2p thick) wrinkled. They varied from 24-36p but were
chiefly 27-33p in diameter. The thick walled (2-4p) smooth
oospores varied from 20-3op but were chiefly 22-27u in diameter,
and from oval to chiefly subspherical in shape. The oval shape
was apparently due to pressure when formed within the plant
cells. When we first tried to identify this fungus from the
oospores found in the tissues, we were uncertain whether it was
a Pythium or a Phytophthora. Naturally Pythium deBaryanum
suggested itself, but the fungus failed to form any external
mycelium when specimens were placed in water. The oogonia
and oospores of P. deBaryanum as seen by us on Spinach (g. v.),
also in a culture received from Washington and as given by
Fischer (Die Pilze 1*:404. oogonia, 21-24u; oospores I5-18u),
were considerably smaller than those found in the pea roots.
Furthermore Fischer states that Hesse failed to infect Pisum
with Pythium deBaryanum in his infection experiments. Atkin-
son (Corn. Agr. Exp. Sta. Bull. 94:245. 1895.) gives an ex-
tended description of Pythium deBaryanum that agrees with these
others but not well with our pea fungus. On the other hand
Jones (Phytoph. 10:67. Ja. 1920.) has recently published a
note on pea blight in Wisconsin, etc., occurring in 1919, that
he attributes in part to “Pythium (probably deBaryanum).”
Various references exist in literature (Tubeuf and Smith Dis.
Plants, p. 117; Zeitschr. Pflanzenkr. 2: 253.) to a Pythium
Sadebeckianum, described by Wittmack from Germany in 1892,
as causing serious root rot of peas and lupins. We have not
seen the original reference and have not been able to find any
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description of the fungus giving measurements of the oogonia
and oospores. It is possible that this is the fungus we have
found and that it is quite distinct from P. deBaryanum.

On the other hand the fact that Hesse failed to infect peas
with P. de Baryanum, and the absence of any definite sporangia,
so far as we could determine, and the agreement in size of the
oospores and oogonia with Phytophthora cactorum, has led us to
conclude that this latter is the fungus that we have been dealing
with. Our preliminary infection experiments of peas in Petrie
dishes and crocks with P. cactorum from Pear also indicated that
under certain conditions infection of the seeds and roots may
take place, though apparently not so abundantly or seriously as
similar infections with Pythium deBaryanum. Apparently mois-
ture conditions and the stage of the cultures are important factors
in the results.

Phytophthora cactorum seems to be a soil fungus and is ac-
cused of causing root and stem rots in a great variety of plants
in Europe. It was present to an unusual degree in Connecticut
in 1919, as shown by rotting pears and apples on the ground.
The year was very moist and favored this unusual development.
The injury to corn (g. v.) already mentioned, and the fact that
in 1907 we found similar oospores in the roots of rotting sweet
peas, also help us to the conclusion that in very wet situations
or moist years this fungus may be responsible for more or less
obscure root rots on a wider range of hosts in this country than
have yet been reported. It is very desirable that cultures from
various plants be obtained for definite comparisons and inocu-
lation experiments. It is not easy, however, to obtain cultures
under conditions of rot as produced on the pea vines.

In comparing the oogonia and oospores of these fungi in cul-
tures with those found in the rotting tissues in nature, it is
well to remember that under the latter conditions, especially in
old dried specimens, one is liable to find the walls more deeply
tinted and thicker, and the oogonial walls often wrinkled or
folded. These variations might lead one to suppose they are
specific differences, when they are merely due to the different
conditions under which the spores are produced. In Plate LVI,
Dr. McCormick has made drawings of different species of
Pythium and Phytophthora cactorum, as produced in artificial
cultures and as found on various hosts in nature, in which we
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have tried to bring out specific differences and the environmental
iati in the same species. . :
va;z:"(?:'tlher discussiog of Phytoplfthora and Pythium roéz rlrrll
this Report, look under tges ff)llovlimg: Apple, Celery, ;
eet Pea and Spinach. :
Gr;%%fﬁi?, SFV;sarium sp. Specimens of garden peas sh(;lwut;g
this root and stem rot were first receiYed from C. A. Weatherby
of East Hartford in July, 1917, and in June, 1918, others wer:
sent by J. H. Taylor of Middletov.vn. The gen.eral symll))ltons ';;e
very similar to those mentioned in the preceding trou eb1
plants usually attain fair size and may even start to o}slsom
when they turn yellow and wither away. An investigation s O}‘:vi
that the base of the stem and roots have been rott§d away so tha
the vines are easily pulled from the ground.. Microscopical ex-
amination of the tissues reveals the mycelium of. a Fusarium
rather abundant and extending up into the healthy tissues. S(?me
microconidia may be found, but if the specimens are placed in a

" moist chamber usually an abundance of a white or pinkish my-

celium appears over the tissues with both macro- and miCI‘OCOl’l.ldla.
Besides the Phytophthora and Fusarium mentioned here, Rhizoc-
tonia also causes a similar trouble. Wet weather pl.ays a very
prominent part in the development of all the.se f_ungl. Care in
the use of manure, rotation and frequent cultivation to keep the
top soil dry, help to control these troubles.

Pea Shrub, Lespedeza Sieboldi.

Fasciation. This abnormality was called to our attention b}i
Dr. Britton who, while inspecting the Steven Hoyt & Sons
Nursery at New Canaan, in the latter part of August, 1917, found
a couple of stems of a plant of this Japanese shr.ub.—hke herb
that were very abnormally flattened. These or similar stems
were seen at the same place in May by Mr. Zappe. They were
at least 18 inches in length and where broken off were still
flattened so that they may have formed quite an extended flattened
stem as the plant, which grows in bunches from the grf)upd,
sometimes reaches a length of six feet. Like other‘fasmatlon
we have seen, the leaves were scattered apparently irregularly
over the stem and the top was recurved or coiled fc?r a souple
of turns. One specimen had the usual bifurcated coiled tips of
approximately the same size, while the other had a much smaller
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side branch. 1In each case the two branches coiled to the same
s.lde. Under. A.sparagus in this Report, pp. 41 5-17, we call atten-
tion to the similar fasciation on that and other plants.

Peach, Prunus.Persica.

]?IE Back, Valsa leucostoma (Pers.), Fr.. Plate XLIII, a.
This trouble was first called to our attention in 1917 by 1’\/Ir.
N . S. Platt who complained that it was causing serious injury to
his orchard at West Haven. We have examined the orchard
several times and have seen cankers of all sizes from small dead
§pots on the twigs to large cankers, on the main branches, several
inches in diameter and the bark entirely gone. Often these de-
vglop a"c the base of a dead twig or branch and are much like
winter injury cankers with which we believe the trouble to be
closely connected. Mr. Platt, with more or less success, has tried
to control the trouble by carefully cutting away these cankers
each winter.

'At first we thought the trouble might have some connection

with the brown rot as the cankers much resemble those described
by .]ehle (Phytopath. 3: 105-10. 1913.). We failed, however
to isolate this fungus from the injured or dead tissue. Af’teli
some .failures we finally in 1918 succeeded rather uniformly in
obtaining cultures of the Cytospora stage of the Valsa here
named and later were able to find this conidial stage more or
less abundantly on the infected branches. Rolfs (Mo. St. Fruit
E)'(p. Sta. Bull 17: 1-101. 1910.) made an elaborate study of
this trouble and its cause and came to the conclusion, partly
through inoculation experiments, that this fungus was largely
respo‘nsible for similar injury to peaches in Missouri.
! 'W wter Injury. Plate XLIII, b, shows a neglected and winter
1n‘Jured peach orchard at East Wallingford. During the severe
w1nte1-' of 1917-18 many trees were killed or badly injured. Our
experimental orchard at Yalesville, although most of the trees
were severely hurt and some killed, was saved by vigorous prun-
ing and liberal fertilization with sodium nitrate and has since
made a splendid growth.

Pear, Pyrus communis.

Downy MiLpeEw Ror, Phytophthora cactorum (Cohn & Leb.)
Schroet. Plate XLIV,a. We first found this fungus on pears

DISEASES OF PEAR. 455

sent us the last of September, 1919, by A. B. Beers of Bridge-
port. These pears had been picked and stored but when ripen-
ing started rotting apparently from the inside. This was a soft
rot, the slightly discolored and diseased tissues easily separating
from the healthy and forming darker or reddish-brown areas
on the skin, with no signs of any spore stage, as shown in the
illustration. The microscope revealed a non-septate, prominent,
laxly branched mycelium, rich in oil-like drops, running between
the cells. Sometimes there was a sidewise branch and occasion-
ally two or three with one taking the place of the main branch
and these varied in width from 3-gu. There was no indication
whatever of any spore stage. The mycelium was evidently of the
same type as that found in the peculiar rotting of stored apples
that were sent in for examination in 1918, brief mention of
which has already been made under Apple in this Report.

Petrie dish cultures were easily obtained on oat agar and these
produced a great abundance of oospores imbedded in the
medium, but no aerial growth bearing conidia of any kind. We
were not sure from this whether the fungus was a Phytophthora
or a Pythium. However when the fungus was transferred with
a bit of the medium to water in van Tieghem cells the typical
conidia of Phytophthora were produced. A study of the cul-
tures in both stages led us to the conclusion that the fungus was
Phytophthora cactorum as described by Rosenbaum (Corn. Agr.
Exp. Sta. Bull. 363:65-106. 1915.). Later cultures made at
the same time and on the same medium, oat agar, from this
pear fungus and from Phytophthora cactorum obtained from
Wheztel in Nov., 1909 (host not given us but possibly ginseng,)
grew exactly allke. The pear culture this time developed a little
more prominent aerial growth, in which the conidial stage ap-
peared. In cultures we found the oogonia varying from 24-36p
and the oospores from 21-32p, but the average measurements
were for the former 27-32u and for the latter 24-28x. The
appearance of the oogonia and oospores is shown in Plate LVTI, 4.

After determining the identity of the fungus we searched for
it on the fallen fruit at the Station grounds. We were surprised
to find on picking up the partially rotted pears showing no ex-
ternal fruiting stage that most of these contained mycelium of
this fungus. An examination of the most suspicious apples on
the ground in our orchard at Mt. Carmel also gave similar re-
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sults. However, because of the advanced stage of the rots and
their exposure to various animal and fungous invasions, we were
not able to separate the Phytophthora in pure cultures from either
the pears or apples. This experience leads us to believe that the
fungus as a fruit rot is more common in this country than reports
would indicate; by this we do not mean as a serious rot of fruit
on the trees, but as an important rot of the fruit after it falls
to the ground. It may be, however, that the unusual moist con-
ditions of last summer were responsible for its development here.
In no case on any of the fruit have we found any signs of a
fruiting stage, so the identity of the fungus is easily overlooked.

We should not be surprised from our experience of 1919 with
a variety of root rots, etc., if the fungus is responsible in wet
years for more injuries than we now know. Besides the hosts
we mention in this Report (apple, corn, peas, pear, sweet-pea,
q. v.) Rosenbaum, in the reference already cited, gives the hosts
for this fungus, reported chiefly from Europe, as follows: Panax
quinquefolium, Cereus giganteus, Melocactus nigrotomentosus,
Phyllocactus, Sempervirum, Fagus, Acer, Pinus, Larix, Picea.

An examination of the literature showed that this fungus al-
ready had been reported from this country on apples. Whetzel
and Rosenbaum (Phytopath. 6:89. Fe. 1916.) reported it from
New York state as found in July, 1915. These apples were on
a tree in a garden, but were on branches near the ground. They
also stated that it was isolated in the laboratory from apples
purchased in the market and give references to its occurrence
on both apples and pears in Europe. They report, too, that
Osterwalder found both conidia and oospores on rotted fruit in
Switzerland, which is different from our experience. Hesler
(Bu. PL Ind. PL Dis. Sur. 2:172. 15S. 1918.) has since re-
ported this trouble on other varieties of apples from New York.
Very recently Giissow (Phytopath. 10:50. Ja. 1920.) reported
the fungus on pears in Nova Scotia. So far as we have learned,
our report is the first on this fruit in the United States. Under
the title of “A Phytophthora Rot of Pears and Apples” Wor-
mald (Ann. Appl. Biol. 6:89-100. D. 1919.) has very recently
reported this same disease from England and given a detailed
account of it including inoculation experiments and references
to literature.
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We have tried no inoculation experiments yet with the cultures
obtained from the pear on either apples or pears. However from
this same culture we had tried to infect 20 kinds of seedlings
of herbaceous plants to prove its connection with the root rots
that have been reported on certain of these. The results are
partially given elsewhere under a few of these hosts.

‘Winter Injury Swellings. A trouble, similar to that shown on
apple-twigs in Plate XXXV, b, was found on pears by the Stam-
ford Quality Seed Store in March and by Miss Daisy Ineson
from Ansonia in April, 1920. The swellings on the small twigs
were usually at the end of the preceding year’s growth and
often at the base of a dead twig or where one had been. They
were about twice the normal diameter of the twig and usually
less than an inch long. Cross sections showed the swelling due
to increase of pith cells and to a less extent of bark cells, with
more or less irregular arrangement of tissues which were some-
what blackened.

The similarity of these enlargements to those described by
Hedgecock on apples, loc. cit., due to the crown gall organism,
led us to believe at first that these had similar origin. Specimens
were sent to Dr. Smith who said that they were not so caused
and suggested winter injury. Inoculations made by Dr. Mc-
Cormick on geranium stems with fragments of the injured tis-
sues failed to produce any suspicious growth although similar
inoculations made at the same time with cultures of the crown
gall, Pseudomonas, were quite successful. This leads us to con-
clude that winter injury, killing the young growth of the year
and slightly inju'ring that of the preceding year, caused the
latter to make a morbid growth resulting in these enlargements.

Pine, Pinus sps.

Brack Ror, Sphaeropsis Malorum Berk. This is a common
fungus that causes more or less injury on apple twigs and
leaves. We found it on the leaves of Pinus austriaca, collected
at Black Point, Niantic, and mentioned later under winter injury
of buds. It seemed there to be a saprophyte, or at best only a
weak parasite, the trouble being originally due to winter injury.
Hesler (Corn. Agr. Exp. Sta. Bull. 379:98. 1916.) gives white
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pine as one of the hosts of this stage of the fungus whose mature
form he finds to be Physalospora Cydoniae Arn.

Lightwming Injury. Plate XLIV,b. In September, 1917, the
writer with State Forester Filley inspected a white pine tree at
Cornwall that had been struck by lightning about a month pre-
viously. It was a beautiful tall specimen standing by itself on
a hillside. The bolt had made an evident crack in the bark
from about two thirds the way up, where the branches began,
to the ground forty feet below. Except for this splitting and a
slight shattering of the bark, as shown in the photograph taken
by Mr. Filley, and a few broken branches, there was no evident
injury to the tree. Even the foliage on the broken-off branches
was still green. The injury was therefore mechanical and not
fatal to the cambium, etc., as in the cases of lightning injury
to grape and tobacco mentioned elsewhere in this report.

Mice Girdle. We saw serious injury to a young plantation
of white pine on a low spot in the American Optical Co.’s land
at Union in 1918, and had previously received specimens from
Watertown and elsewhere. During the winter of 1919-20, mice
were also said to have seriously girdled Scotch pine in some
plantations. See Mice Girdle under Apple.

Snow Bend. Plate XLIV,c. In the younger white pine plan-
tations in the vicinity of Norfolk, after winters of heavy snow
fall, the tops of the pines have been so long bent over from the
weight of snow that the injury causes more or less permanent
bends, as shown in the illustration.

Winter (Bark) Injury. Occasionally on the sunny side of
white pine trees, there are seen more or less extended reddish
brown areas, in strong contrast with the greenish color of the
healthy bark. Cutting these with a knife shows that the tissues
are dead, at least part way to the wood. As fruiting bodies are
not seen in these areas and as cultures from their tissues have
yielded no fungous growth, they appear to be merely local winter
cankers. Often on older stems, where the tissues are changing
from the smooth to the rough bark type, numerous small spots
of similar color are seen but these do not usually reach in +deep
enough to cause particular injury.

Winter (Bud) Injury. Plate XLV,c. The writer, with Mr.
Filley, during the summer of 1918 and twice since, made examina-
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tions of injured Austrian pines near the shore in two places. The
first called to our attention was on Black Point, near Niantic at
the summer residence of Mr. A. H. Mosle; the second was at
the residence of Dr. Winfield Ayres at Shippan Point, near
Stamford. In both cases the trees were close to the shore and
exposed to the severe winter storms. The trouble showed
prominently the following summer when many of the tips of the
branches failed to grow or their buds opened and developed only
weakly, often dying later, as shown in the illustration. In late
summer these injured and dead tips are in strong contrast with
the healthy ones and are scattered more or less over the trees.
The leaves at the tip of the Austrian pine branches form in
winter a cup in which frozen spray could be easily held, thereby
offering excellent opportunity for winter injury of the buds and
adjacent tissues.

A search revealed no suspicious insects as possible cause, and
the only fungus found, and that sparingly on the oldest injured
buds, was the black rot, Sphaeropsis Malorum, previously men-
tioned. The Austrian pine does not seem quite hardy for such
exposed places so that each winter some buds are injured but
that of 1917-18, being exceptionally severe, caused an unusual
amount of injury. One of the owners was inclined to think the
trouble a contagious disease, but we have seen somewhat similar
injury to unhardy pines in the state plantations at Rainbow. We
have never found this trouble inland on Austrian pines, but
specimens were sent us from Watch Hill, R. I., also on the Sound,
in 1919, so we have no doubt as to its winter injury nature.

Witches’ Brooms. We have seen two types of witches’ brooms,
illustrated here, on pines. On the white pine the broom took a
bushy shape due to numerous small branches developing equal
growth, with the leaves compactly massed together. (Plate
XLVI,a.) The other, XLV, b, was on a branch of Scotch pine
in a plantation at Union, where the abnormal growth was more
elongated. As this had numerous, stunted, small branches along
the sides, it possibly in time would have developed similarly to
the other, which was evidently older. No cause was found for
either trouble, though winter injury might offer a plausible
explanation in the absence of any other.

Yellow Stem-Spot. Plate XLV, a. On the young branches of
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white pine one or two seasons old, there frequently develop,
especially in the vicinity of Norfolk, evident golden or yellow spots
on the green bark. These spots are usually about a quarter to a
third of an inch in diameter and very frequently center from the
base of a leaf bundle whose leaves may also be yellowed at
their base and shorter than normal. As these spots resemble
so nearly, in color, the blister-rust infection spots on the leaves
and occur most conspicuously in a region where blister-rust had
escaped into the woods, we thought that they might be the first
signs of stem infection by this fungus. Continued search of
microscopic sections made through such spots, however, has
uniformly failed to show any evidence of mycelium. The next
suspicious agent was the spittle bug, as this insect was quite
abundant on these young twigs in that vicinity, but as yet no
definite connection between the two has been shown. Injury by
bending is said to cause similar spots.

Pine, Umbrella, Sciadopitys wverticillata.

Brack Scuwrr, Rhizoctonia Solani Kithn. The mycelium of
this fungus was found by entomological inspector Zappe creeping
abundantly over the stems of young Japanese umbrella pines just
imported from Holland. It had not caused much injury however.
Packing the plants closely in a closed case no doubt favored its
development.

Pleroma, Pleroma splendens.

Intumescence. Plate XLVI, b. This unusual trouble on the
leaves of a Pleroma plant was sent to the Station in Oct., 1916,
by Dr. F. H. Williams of Bristol. Although he had owned the
plant for twenty years, this malady had only shown during the
last three or four. During the winters the plant was kept in a
window on an enclosed stoop, steam heated, and in the summers
was planted outdoors, usually in shade. As the white fly had
troubled it the last winter, it was cut back to the roots when
taken out doors and planted in the sun. It made a fair new
growth outdoors, with no trouble showing, and when trans-
ferred indoors continued to grow rapidly with the intumes-
cences appearing in the leaves. Later formed leaves, however,
did not show the trouble.

The very small pimply outbreaks, faintly shown in the illus-
tration because of the hairy covering, were confined chiefly to
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the upper surface of the leaves and were usually thickly placed
over the whole surface. They.resembled somewhat extraneous
deposits since when wet they had a gelatinous-like appearance.
Sections through the leaves showed that they were formed by a
morbid growth of unusually elongated cells. We think the
trouble was due to unusual turgor brought about in the develop-
ing leaves from excessive water supplied by the roots. Cutting
back the plants severely, planting them in the sun outdoors, and
then transferring them to the partially shaded stoop, with the
presence of numerous hairs on the leaves to lessen transpiration,
all were factors in upsetting the proper balance between water
supplied by the roots and its transpiration from the leaves.

Several American papers have appeared, most of them re-
cently, on intumescence of leaves. Von Schrenk (Mo. Bot.
Gard. Rep. 16:125-48. 1905.) describes and figures intumes-
cences on cauliflower leaves due to various copper sprays. Smith
(Journ. Agr. Res. 8:165-86. 1917.) similarly treats of intu-
mescence on this same host produced by various chemical vapors.
Harvey (/bid. 15:83-111. 1918.) relates where they were
caused on cabbage by frost. Wolf (/bid. 13:253-9. 1918.) gives
injury from wind-blown sand as an ultimate cause of such trouble
on cabbage.

Poplar, Populus sps.

EurorEAN CANKER, Dothichiza populea Sacc. & Briard.
Plate XLVII, a. This disease has been well described by Hedge-
cock and Hunt (Mycol. 8:300-8. 1916.). It was first called
definitely to our attention in Connecticut by F. A. Bartlett (Tree
Talk 4:76. 1917.) from Stamford in 1917. We are not sure,
however, that the canker trouble mentioned in our 1903 Report,
P. 347, was not due to this fungus. In recent years specimens
have been received from Stonington, Hartford, New Canaan and
New Haven. It is found in nurseries as well as on private
grounds, and in our experience seems to be more or less associ-
ated with winter injury. The Lombardy poplar is the most
common host here. On smooth bark of smaller branches it
forms a brownish dead area with the fruiting stage evident as
small erumpent pustules. On older branches or the main trunks
quite evident cankers, as shown in the illustration here, may
develop. When these girdle the stem the parts beyond die.

ey
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Potato, Solanum tuberosum.

While not as a rule so serious as the fungous diseases, non-
parasitic troubles of the potato are at least more numerous in this
state. They are due to a variety of catises but chiefly to un-
favorable or unusual weather conditions. A few are caused by
other environmental factors; some 4re constitutional, being in-
herited from the preceding crop; one or two are somewhat infec-
tious. Regarding the weather.conditions, mention should be made
of the year 1918, when an unusually large number of these
troubles appeared, due in part to the effect of the severe winter
of 1917-18 on the stored tubers and in part to the wet-spring,
dry-summer weather that followed. In the previous Reports we
have discussed briefly a few of these troubles, such as tip-burn,
internal brown spot, spray injury, etc., and in the following
pages fifteen more are added to'this list.

Aerial Tubers. Plate XLVII, b. Occasionally there has been
sent to the Station for examination and explanation potato vines
producing abnormal swellings on the stems above ground. In
such cases usually some injury has occurred on the stem beneath
the ground, thereby cutting off the food material manufactured
in the leaves from being transferred to the rootstocks where it
is stored in the tubers. As a result of injury below, the material
is stored in the stem above ground in these unusual aerial tubers.
Injury to the stem by the Rhizoctonia fungus is one of the com-
mon causes of these monstrosities. In both 1916 and 1917 fine
examples of aerial potatoes were reported ; Plate XLVII, b, shows
some of those found on plants in a Yalesville field where the
injury was caused by Rhizoctonia. Orton (U. S. Dept. Agr.
Bull. 64:33. 1914.) has described a case of aerial tubers on
leaf roll plants where there was no injury to the base of the
plants. Phloem-necrosis, no doubt, had its influence in this case,
as the elaborated sap is carried down the stem through the phloem.

Black Heart. This trouble, as indicated by its name, shows
as a blackening of the tissues at the center of the tuber. Often
this blackening is accompanied by large cavities. It has only
been reported to us once or twice, in recent years, from this state.

Bartholomew (Phytopath. 3: 180-2. 1913.) found it developed
on potatoes shipped in heated cars and he was able to produce it
in the laboratory “when potatoes taken in April and May from
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storage cellars were exposed to a temperat'ure of ab?utt 38;’ 112
45°C, in an ordinary drying oven for from eighteen to forty-eig
hogiz;;vart and Mix (N.Y. Exp. Sta. Bull. 436: §21-§2. 1917:.),
who also studied the trouble, succeeded in producing it by cutting
down the supply of oxygen needed for the slow changes that take
place in the dormant tubers. They therefore .concluded that the
trouble results from improper storage conditions, §uch as poor
ventilation and piling the potatoes too deeply in bins and cars,
as well as by too high a storage temperature.

Cuwrly Dwarf. Plate XLVIIL, a. As indicated by ‘.che name and
by the accompanying illustration, this trogble apphes to po‘ta.to
plants of a decided dwarfed development, with curling and wrink-

ling of the foliage. Orton (loc. cit.: 37-40. 1914.) writes:

“The stem and its branches, the leaf petioles, and even .the mid-
ribs and veins of the leaves all tend to be shortened in many
cases to a very marked extent, and particularly in the upper
nodes of the plant, so that the foliage is thickly clustered.
Typical curly-dwarf is readily distinguished from leaf-roll by
the wrinkled or downward curling of the leaves, the normal color
of the foliage and the firmness of the leaves, which do not lack
urgidity.”

j \%/'1e h}:;ve occasionally found curly-dwarf plants in potato fields
in this state, but do not believe it is as common here as in some
potato districts. It is an hereditary trouble transmitted .through
the tubers. Quanjer (Phytopath. 10:35-47. . 1920.) claims that
curly-dwarf is only an extreme case of mosaic.

Frozen Tubers. During the winter of 1917-18, because of
its severity, many potatoes in farm storage in this state were
frozen. Badly frozen tubers soon rot, so they are of no value.
Others only slightly hurt are often put on the market. Such
tubers tend to darken, when cut. We believe that some of the
unusual troubles, such as spindling sprout, that developed in the
potato crops of 1918 were due to potatoes so injured.

Hollow Heart. Plate XLVIIL, b. This is a name applied to
potatoes that have a conspicuous cavity in their c.enter. Large
potatoes, especially those of certain varieties as Dibble’s Russet,
are more apt to develop such cavities than the smaller tuber.s.
Usually the trouble appears in a season favorable for rapid
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growth, especially if dry weather is followed by very wet. The
cracking of the fruit in certain varieties of peaches and musk
melons is a similar phenomenon in our opinion.

Leaf Roll. Plate XLIX,a. This trouble is distinguished by a
decided upward roll of the margins of the leaves, and often is
accompanied by more or less color changes. The plants often
make a fairly normal growth otherwise. It is easily distinguished
from the work of aphids by the upward, instead of the downward,
roll of the leaf margins. Leaf roll has been much studied in
Europe (See Orton, loc. cit.: 18-33.) and there are various
opinions concerning it. There seem to be at least two types, one
merely a seasonal trouble due to unfavorable weather condi-
tions, as too much wet weather followed by dry, and another that
is a constitutional and more serious trouble. Most of the roll
we have seen in this state on both potatoes and tomatoes we
believe to be of the former type. In 1918, however, in a yard
in Westville, we saw what may have been the second type. It
was quite evident on Gold Coin, but not on other varieties grown
near by. True leaf roll, according to Quanjer, is a phloem-
necrosis trouble and is both contagious and pseudo-hereditary.

Mosaic. This chlorosis trouble of potato foliage was first
noticed by the writer in this state in the early summer of 1916.
Both Green Mountain and Irish Cobblers, the two varieties
most commonly grown here, showed the trouble. It was seen
again in 1917 in several fields, but probably not so prominently
on the whole, as in 1916. In 1918 it was more prominent but
in 1919 it was less evident than in any of these years, due appar-
ently to favorable weather conditions for foliage growth. The
leaves show a yellow-green mottling and some crinkling of the
foliage, something like the mosaic of tobacco but usually not so
prominent. As the vines grow older this mottling usually be-
comes less rather than more prominent. Mosaic tubers from
Maine, furnished the writer by the U. S. Dept. of Agr. and planted
at Mt. Carmel in 1919, failed to show any more signs of mosaic
on their leaves than did the so-called checks from the same source.
The former, on the other hand, were a less thrifty strain, as
shown by the size of the vines, etc.

We have not noticed that Connecticut potato fields were very
materially affected as to vigor or yield of tubers, but in Maine
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and some other states where this trouble is more prominenf, it
is said that mosaic plants give smaller yields. In .Bermuda
Wortley (Rep. Dir. Agr. 1914 and 1915.) rel.)orts this troub%e
very bad on Bliss Triumph. He found th.e yield from mosaic
tubers to be half that from tubers of mosaic free plant§. As a
result of his investigations importation of seed .stock into this
island is regulated to guard against bringing in this trouble from
badly infected fields.

Quanjer of Holland, loc. cit., and Schultz et al. of the U. S.
Dept. of Agr. (Journ. Agr. Res. 17:247-73. 1919.) have don'e
much work on this disease and their experiments show that Tt
is not only a constitutional trouble carried by the tubers, but. it
is contagious in the field. The latter investigator found aphids
as one of the carriers of the trouble from diseased to healthy

lants.

b Net Necrosis. Plate XLIX,b. We have previously described
in one of our Reports an internal brown spot of potato tubers
that is somewhat similar to this. In net necrosis, however, the
brownish diseased areas are smaller and more net-like. Neither
is caused by fungi and their nature is not well understood. It
is thought by some that net necrosis is connected with some of
the other troublel described here.

Potash Hunger. In 1917 and 1918 there was some indica-
tion that potatoes suffered from lack of potash, especially on
certain soils and where manure was not used abundantly. Such
plants are said to show more or less bronzing of t.he foliage and
are apt to flop over easily or turn yellow and die prerznaturel.y
and are subject to early invasion by saprophytic fungi. It is
hard to tell, in our opinion, potash hunger from unbalanced fer-
tilization or from the drought injury described here in detail
under Wilt and Prematuring, q. v.

Premature Sprouts. Plate L,a. Another trouble of potatoes
reported as not uncommon in both 1916 and 1917 was the
premature sprouting of the tubers before being dug. Usually
only occasional hills in the fields showed this trouble, so that
the injury was not very great, and the sprouts found were ‘not
elongated, being something like those shown in the illustration.
However we did see cases in 1917 where these sprouts not only
became elongated but appeared above ground and formed foliage.




466 CONNECTICUT EXPERIMENT STATION BULLETIN 222.

Sometimes the sprouts merely developed into small secondary
tubers. Such are sometimes - found on sprouting old tubers in
storage.

We are not sure of the cause of this premature sprouting but
believe it may be caused by plants reteiving a serious set-back,
as by drought, before they are fully matured, and then having a
favorable period for growth start into activity again. Such con-
ditions we know will cause ‘“knobby” tubers. Knobby tubers
are often found in fields where tip-burn or blight has badly in-
jured the vines but still left them vigorous enough to respond to
a later favorable growing period.

Rootstock Invaded-Tubers. Plates L, b, LI,a. An occasional
injury is found in potato fields where the rootstocks of some
other plant penetrate the tubers themselves. Nut grass, Cyperus
sp., not infrequently causes injury of this kind. The most
serious injury of this same nature we have seen was in a field
of Mr. Arthur Clark at Orange in 1917 and was caused by quack
grass, Agropyrum repens. Here the slender rootstocks of the
grass, as shown in the illustration, not only bored into many of
the tubers, but in some cases went clear through them, coming out
at the opposite end and formed a leafy shoot above ground. It
is a question whether these penetrating rootstocks receive any
nourishment from the potato tubers. The tissues of the two
plants evidently form no union, though in some cases, short side
sucker-like branches were formed. No noticeable injury of tis-
sues in their vicinity was observed; in fact the rootstocks seemed
to force their way through the tubers with no special discolor-
ation of the invaded tissues. Such invaded tubers have no
market value.

Russeted Tubers. Plate LI, b. This name is applied to tubers
with a thicker or rougher skin. Certain varieties have a more
russeted skin than do others, but under certain conditions
the skin in the same variety may be rougher than normal. The
sample shown here is an unusual or areated russeted type. It
came from Maine seed potatoes and probably, as in other cases,
was due to some external irritant, like a fertilizer, acting on the
skin when quite young, and stimulating it to form an unusual
corky growth.

Spindling Sprout. Plate LI, c. The chief characteristic of
this trouble is the slender needle-shaped sprouts that appear in
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place of the normal lead-pencil thick sprouts. The trouble ‘was
not uncommon in 1918 but we saw little of it before or since.
This leads to the belief that it is in some way connected with

" freezing or too cold storage of the tubers in the preceding winter.

Spindling sprouts grow into very weak small plants that yiel-d
poorly if they survive. One grower in 1918 plowed up his
entire field as worthless. Stewart and Sirrine (N. Y. Agr. Exp.
Sta. Bull. 399:133-43. 1915.) have studied this trouble rather
carefully, and while they do not know the cause they found home-
grown seed developed the trouble much more than northern
grown, where the trouble rarely occurs. Excessive heat and
drought are given by them as a possible cause.

Wilt and Prematuring. Plate LII,a. There appeared sud-
denly, in 1918, in southern Connecticut an unusual trouble popu-
larly designated as a blight, which was first called to the writer’s
attention on July 6th in a field that had grown potatoes for
three years. In this field a spot had yellowed up and was dying
prematurely, and the owner said that he had first noticed the
trouble two or three days previously. Later the writer saw many
similar fields and received numerous complaints. The trouble
seemed to be a complicated one with indications that more than
one factor entered into it. However, our general conclusion was
that primarily it was not due to fungi but rather to lack of suffi-
cient moisture and food for continued normal plant growth.

The fields visited showed two or three types of the trouble,
as follows: 1. A prematuring of the vines in which the stem
and leaves gradually turn yellow, the plant often remaining erect,
the leaves dropping off or dying, and finally the whole plant suc-
cumbing. 2. Plants wilting and flopping over as if the stem
had not strength enough to support them. Parts normally green
and no particular spotting of the stem. 3. A bronzing and
spotting more or less of the stem; plants lopping over somewhat ;
frequently the stem was soft near the ground so that it was easily
pinched together, as if some fungus or borer had been at work.

We carefully examined the stems above and below the ground
in the field, and cut many sections of the stems in the laboratory,
and while occasionally bacteria and fungous threads were seen
which might aid in wilting, and a Phoma that possibly might
cause rotting, we found no definite association of these particular
agencies with the trouble.



468 CONNECTICUT EXPERIMENT STATION BULLETIN 222.

The wilt first showed on Irish Cobblers or other early varieties.
Irish Cobblers and Green Mountains are the varieties most fre-
quently planted in this State, and are the ones on which the
trouble appeared most prominently. Dibble’s Russet was the least
injured variety seen. We have since learned that it is a variety
quite resistant to drought injury.

The time of planting or maturing of the potatoes seemed to
have had considerable to, do with the appearance of the disease.
In other words, the troublé did not develop until the plants had
bloomed and were in that stage where the foliage had made its
growth and most of its energies were used in the formation of
tubers. The trouble quite often was very prominent on Irish
Cobblers when Green Mountains beside them did not show it,
or on Irish Cobblers when near-by rows of the same variety
planted a few days later did not show it. In time, however, both
the Green Mountains and the later planted Cobblers did have the
trouble when they reached the right stage of maturity. One
farmer planted Irish Cobblers and Green Mountains on four
different dates, covering a month, and the trouble appeared in
the fields and varieties in the order of their planting and maturity,
being quite severe on the earliest when just beginning to show
up on the latest.

We saw many cases where the trouble showed over a field when
the vines under shade trees, especially apples which are apt to
be within the field, were still quite green and unaffected. In
other cases where the field was quite irregular the vines were al-
ways green in the gullies on the lower portions where the earth
was more moist and got the wash from the fertilization. Invari-
ably in fields with gravelly knolls the trouble first appeared and
showed more prominently in those spots, no matter what the
fertilization. In fields insufficiently fertilized, the trouble was
most pronounced, especially if only artificial fertilizers were used.
Fields that had been heavily manured, or had a complete fer-
tilizer containing potash, did not usually suffer like fields where
only a 4-10 fertilizer was used.” Fields of poor or leachy soil on
which a 4-10 fertilizer was used were seen producing a fairly
luxuriant growth under the favorable moist conditions of the
spring and early summer, but going down when this fertilizer
had been used up or leached out.
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The lack of moisture had a very important bearing on this
trouble and was also shown by injury to other plants, grass
dying, and trees losing their foliage, from thfe dry hot weat}}er
of July 21st to 3oth. The potato is more subject to d.rought in-
jury than any of our cultivated crops, so naturally t}.us was the
first to show ill effects. Ordinarily this is shown as tip-burn but
in 1918 the injury was not so much of this type as in the pre-
maturing of the foliage.

All these facts led us to the conclusion that lack of moisture
and in some cases insufficient plant food of which lack of potash
was one of the chief factors, were primarily responsible for most
of the troubles, rather than fungi, poor seed, or insects, especially
lice, all of which were attributed as the cause.

Radish, Raphanus sativus.

Crus Roor, Plasmodiophora Brassicae Wor. This was sent
us Sept. 2oth, 1917, from Northford by Mr. Burnham and was
the first collection on the radish from the state. See Kohlrabi in
this Report.

Raspberry, Rubus sps.

OraNGE Rust, Gymnoconia interstitialis (Schl.) Lag. (Puc-
cinia Peckiana Howe). Plate LII,b. In our 1903 Report under
Blackberry, Dewberry and Raspberry we recorded the presence
of the I stage (Caeoma nitens) of this fungus as occurring on
these hosts in Connecticut. The recent work of Kunkel (Bull.
Tor. Bot. Club. 43:559. N. 1916.) however has shown that
there are two forms 'in this country known under the gen-
eral term Caeoma nitens. One of these germinates with a long
non-septate germ tube, and the other with a short septate pro-
mycelium producing sporidia. Morphologically the spores of the
two cannot be distinguished. The first form Kunkel calls the
long cycled because it is the I stage (Cacoma interstitialis Schl.)
of Gymmoconia interstitialis, also found in Europe, and the other
he calls the short cycled since it apparently reproduces itself
and has no connection with any other stage. This latter form
he considers to be the true Cacoma nitens of Schweinitz. Arthur
more recently (Bot. Gaz. LXIII:5o1. Je. 1917.) has made
this latter form the basis of a new genus and placed it under
the species Kunkelia nitens (Schw.) Arth. He has made an
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arBitrary attempt to determine the specimens of the I stage in
his herbarium, placing them with one or the other of these
genera (Gymmnocomia and Kunkelia) chiefly according to the
part of the country from which they came.

Later still an article by Atkinson (Am. Journ. Bot. 5:79-83.
F. 1918.) has appeared, in which he-advocates from his investi-
gations and the distribution of the two forms, that the life cycle
of Gymmnoconia Peckiana, as he calls it, is not definitely fixed
so that in the warm climate of the south it produces the short
cycled form and in the cool climate of the north the long cycled
form, and in between sometimes one and sometimes the other
according to the temperature conditions of June and July. This
interpretation is based largely on the results of infecting raspber-
ries at low temperatures (under bell jar with ice) with spores of
the short cycled form from wild dewberry, Rubus canadensis as
called in our paper, and producing the telial stage of the long
cycled form. He thinks that under these cool conditions the short
cycled form instead of forming a promycelium with sporidia,
really formed the germ tube characteristic of the long cycled form.

For some years we have believed that the orange rust of
Connecticut, found most commonly on wild dewberry, was dis-
tinct from that we studied previously in Illinois (Ill. Agr. Sta.
Bull. 29:273-300. 1893.) since here we never found the III
or Gymnoconia stage associated with it. In fact, so far as
we know, this stage had not been reported from Connecticut.
The past three seasons (1917, 18, ’19) in the light of Kunkel’s
investigations and with help of our assistant Dr. McCormick,
we have tested the germination of the I stage obtained from
numerous specimens on different hosts from various localities
in the state. As a result of these germination tests we have found
that both the long and the short cycled forms occur in this state.
The classification of these collections according to their germina-
tion as given under the different hosts (Gray’s 6th edition) is
as follows:

Puccinia interstitialis (Schl.) Lag. Long cycled form. On
Rubus hispidus (wild) 2 tests; Rubus occidentalis (cult.) 2 tests;
Rubus strigosus (cult.) 2 tests; Rubus villosus (wild) 1 test;
Rubus sp. (wild raspberry) 2 tests, (cult. raspberry) 1 test.

Caeoma mitens Schw. Short cycled form. On Rubus cana-
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densis (wild) 19 tests; Rubus hispidus (wild) 1 test; Rubus
villosus (cult.) 2 tests, (wild) 5 tests; Rubus sp. (wild rasp-
berry), 1 test.

From the above it will be seen that out of thirty-eight tests only
ten of them were of the long cycled form, and with seven of these
we were able later in the season to go back to the same vicinity
and collect the III stage on the same hosts and even on the same
individuals where known! In three cases we were not able
later to look for the III stage. At first we got the impression
that the short cycled form only occurred here on blackberries
and dewberries and the long cycled only on raspberries. While
this seems to be generally true for this state, later results show
that no host is infected by only one form, unless it is Rubus
canadensis, the wild dewberry. From this host all of the 19
tests have yielded the short cycled form, and we have never
collected the III stage of Gymnoconia on it. But even here
some of the spores in the same cultures with the short cycled
have given germ tubes that were of the long cycled type as
far as determined without special staining. That Rubus cana-
densis is a possible long cycled host in this state we have further
proved by an inoculation experiment as follows: Long cycled
spores of the I stage from Rubus hispidus from Norfolk were
placed June 11th in Petrie dishes on a leaf of Rubus canadensis.
On July 14th there had developed on this leaf numerous mature
sori of the III stage of Gymmoconia interstitialis (See Plate
LIL b). On the same date I spores of the short cycled form
on Rubus canadensis from Norfolk, collected at the same time,
placed on a leaf of R. canadensis in a Petrie dish failed to pro-
duce any infection whatever! This we had tried before without
results and also several times in the past have tried to infect
plants in crocks of Rubus canadensis with spores from the same
host and have never succeeded.

Our failures to secure infection of Rubus sps. with the short
cycled form and the fact that it produces sporidia that might
easily be blown some distance has led us to consider if it might
not be a heteroecious rust having other stages (Melampsora for
example) on entirely different hosts. So for some years past
we have been trying to inoculate various hosts but without re-
sults. The hosts and years of inoculation are as follows: In
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1914, on Populus deltoides; in 1916, on Populus deltoides, P.
grandidentata, P. tremuloides, P. alba?, Salix sp.; in 1917, on
Saliz sps. (four) ; in 1918, on Populus sp.; in 1919, on P. deltoides,
P. grandidentata, P. tremuloides, Betula populifolia, B. lenta,
Salix sps. (two). 4
With Atkinson’s theory that the same individual host in this
locality may one year produce the short cycled form and another
year the long cycled, according as'the weather at the time is warm
or cold, we cannot agree. We have in several cases tested the
spores from the same definite locality during different years, and
they have always given the same result. We have collected the
111 stage for three years on the same plants of Rubus occidentalis
at Birdsey’s, East Meriden, and the tests of the I stage there have
always been long cycled. Furthermore we tried the germination
“of both long and short cycled spores several times at ordinary room
temperature, and then tried their germination in iced water and
got no different results. If temperature determines the type
of germination why should collections made in the same vicinity
on the same date but from different hosts give different
types of germination? Also why in our higher room tempera-
tures did we get both types of germination? We are inclined
to interpret Atkinson’s successful infection in 1917, where with so-
called short cycled spores he produced the III stage on plants
kept iced under bell jars as, due first, to the fact that he had
favorable conditions for infection, and, second, to the probability
that a few of the spores used normally produced germ tubes
(long cycle) instead of sporidia (short cycled) as did the
majority (just as we have occasionally found to be the case in
our cultures from this host, as already mentioned) and it was the
former only that produced the infection. In other words we
believe that the short cycled form with its sporidia does not
infect the mature leaves but secures infection through the very
young perennial parts as is apparently the case with the sporidia
of the IIT stage. This delays the appearance of the infection
until the next year when the I stage is produced from the
perennial mycelium. This would account for our failure to
infect Rubus through the leaves with the short cycled form, and
would explain the successful infections with this stage reported

by both Atkinson and Kunkel the year after their inoculations
were made.

DISEASES OF RASPBERRY. 473

From the observations of our own and those of the various
other investigators we therefore come to the following con-
clusions.

(1) There are two forms (not species or genera) of the
formerly so-called Caeoma nitens in this country. One of these
produces only one spore stage, aecial spores, and can be termed
Caeoma mitens Schw., and the other produces both aecial and
telial spores and can be termed Gymmoconia interstitialis
(Schl.) Lag.

(2) Caeoma nitens through the fusion of the two nuclei in the
aecial spores, for some still unknown reason, has become a
short cycled form and cuts out the telial stage entirely, but on
germinating functions as such, as shown by development of a
promycelium and sporidia. Gymnoconia interstitialis has aecial
spores whose two nuclei do not fuse and so give rise to the
ordinary germ tube and eventually to a mycelium with two
nuclei to a cell.

(3) Infection from the aecial spores of Gymmnoconia inter-
stitialis takes place only through the stomates of the leaves and
the telial stage results from this. Infection from both the
aecial spores of Caeoma nitens and the telial spores of Gymno-
conia interstitialis takes place only by the penetration of the
germinating sporidia through very young tissue, usually that of
the underground shoots, and this results in a perennial mycelium
that the next season gives rise to the aecial stage in the leaves.

(4) Caeoma nitens is largely confined to a region south of
Connecticut, and Gymmnoconia interstitialis largely to the region
north of this state, but in the intermediary region both forms
may occur more or less commonly.

(5) In this intermediary region it is not impossible that the
forms are not so definitely fixed but that occasionally on the
same host both types of germination of the aecial spores appear;
or possibly the same individual host occasionally becomes in-
fected with both forms and both types of aecial spores are there-
fore produced on it.

(6) However, conclusion (5) does not mean that once the
aecial spores on an individual plant, or any plant infected from
these, show only the short or the long cycled type of germination
that they can be changed to the other type by differences in
weather conditions during that or any other season.
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Romaine, Lactuca sative var. Romana.

Chlorosis. In a private garden in the fall of 1916 at Middle-
bury, we saw an occasional plant of Romaine or Cos lettuce in
which the leaves showed a yellow mottling and crinkling. This,
while indicating an unhealthy condition of the plant, was no
disadvantage so far as the edibility of the plant was concerned,
as such plants were' probably. less bitter in taste due to less
chlorophyll. L o
Rose, Rosa sps.

Powpery Mirpew, Sphaerotheca pamnosa (Wallr.) Lev. In
July, 1919, specimens of Dorothy Perkins roses were brought
to the Station from New Haven by their owner to learn what
caused their failure to open properly. Many that did open made
inferior blossoms that frequently died prematurely. An exam-
ination showed that the hips were covered, in part or entirely,
with a thick whitish felt of the above fungus. This was made
up of mycelial threads with few conidiophores, and doing little
or no injury. On the inside, however, a less conspicuous my-
celial growth, with plenty of conidia, was the cause of the injury
to the petals, that prevented their proper maturity, etc. In the
writer’s garden the same trouble developed similarly but with
the perithecia, deeply imbedded in the felty mat, finally appear-
ing. The Dorothy Perkins was injured more than the Crimson
Rambler. We have reported this fungus before but not on
blossoms causing injury of this nature.

Fasciation. This specimen was found in April, 1918, by G.
A. Stack in a yard in Westville. The stem as it started from
the ground was about a third of an inch in diameter and only
slightly flattened. It gradually flattened toward the top, which
was broken off, until it was an inch and a half wide. The
fasciation seemed to run off from one side since, for the entire
length, one side was slightly marked by its thicker more rounded
character until near the end where it was entirely separated as
a distinct naturally rounded stem about a quarter of an inch in
diameter. This extended for less than a foot but had been
cut off here as had the flattened portion so the nature of the tips
could not be determined. Stewart (N. Y. Agr. Exp. Sta. Bull.
328:392. 1910.) describes and figures somewhat similar fas-
ciations of rose which are said to be not uncommon. See
Asparagus in this Report for other cases.
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Rye, Secale cereale.

Scas, Gibberella Saubinetii (Mont.) Sacc. The conidial stage
of this fungus, which until recently has been known as Fusarium
culmorum, was found in this state for the first time in two rye
fields at Yalesville, in 1918. It occurs in the heads causing all
or a part of the spikelets to die prematurely, the fungus show-
ing at the base of these as a pinkish growth. While the disease
is bad in the middle west, it does not seem to be at all common
or serious here in Connecticut. The same thing occurs on
wheat, ¢. v. :
Spinach, Spinacia oleracea.

DampeNine OrF, Pythium deBaryanum Hess. Mr. H. D.
Johnson of Highwood called the writer’s attention, late in Sep-
tember, 1919, to a young spinach field of his that had been seri-
ously injured by the plants dampening off irregularly in the tows,
making a very uneven stand. The plants had come through the
ground during a rather wet period which proved to be especially
favorable for the development of the disease since a field planted
a short time later did not develop the trouble. The seedlings
an inch or so high dropped over, the trouble first showing as a
blackish or brownish softening of the tissue just below or above
ground. After falling over they wither up in dry weather and
soon disappear. Mr. Johnson had never been troubled before in
this way and it was the first time we had seen dampening off in a
spinach field, although we had seen the disease on other seedlings
in seed beds and greenhouses.

An examination of the tissues revealed the presence of an
abundant, guttulate, non-septate mycelium of the phycomycetous
type, but no very evident spore stage, except possibly temporary
sporangia. After the seedlings were left in water for a few days
a rather luxuriant growth of mycelium developed around them
and in this appeared the temporary sporangia, and finally definite
oogonia and oospores. These agreed very well in size and ap-
pearance with those grown in artificial cultures recently received
from the Department of Agriculture at Washington. Plate LVI.

The oogonia varied from 18-27p, chiefly 20-25u4, and the oos-
pores from 15-21p, chiefly 16-18u. The oogonia and oospore
walls remain hyaline and the latter are not very thick, usually
2-2.5n. It seems characteristic of this fungus to produce
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oogonia much more readily in a liquid than in a dry medium, so
that a portion of our agar cultures transferred to water in a
Petrie dish developed them much more abundantly than before.
On oat agar the fungus rapidly develops a very prominent,
fluffy, aerial, white growth, with some oogonia and temporary
sporangia. The temporary sporangia look much like unfertilized
oogonia. On roots of peas and corn (g. v.) this same year we
found different specimens_with larger oospores that we have
placed under Phytophthora eactorum.

Spruce, Norway, Picea excelsa.

FeLT Funcus, Coniophora byssoidea (Pers.) Fr. Mr. Walden
found this fungus on young plants of Norway spruce imported
from France in 1918. In the packing cases it had developed a
very conspicuous felty growth of the tawny mycelium over the
individual stems running up onto them from the soil. Whether
it caused any harm was uncertain but probably it was develop-
ing merely as a saprophyte under these favorable conditions.
Dr. Burt confirmed our determination of the species.

Sumach, Rhus glabra.

Fasciation. Near the Station grounds a stem of the common
sumach was found in 1919 that from the ground up gradually
flattened out until the flattened part was twice the normal width
of the stalk and much thinner. The end was bifurcated into
short tips curved in opposite directions. Brannon (Bot. Gaz.
58:518-26. 1914.) describes a fasciation of cottonwood and
willows on young sprouts from stumps of trees cut down the
year before, and discusses the causes of this and other cases
of fasciation. See Asparagus in this Report.

Sweet Pea, Lathyrus odoratus.

Roor Ror, Phytophthora cactorum (Cohn & Leb.) Schroet.
In our Report for 1907, p. 359, under Sweet Pea we mentioned
Pythium and Rhizoctonia as causes of dampening off. The
specimens discussed there were brought to us in July, 1907, by
Mr. Walden of this Station from his garden. A re-examination
of them shows that the so-called Pythium, whose oogonia with
oospores were present in the cortical tissues of the roots, is the
same thing that in the present Report we have discussed under
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peas and called Phvytophthora cactorum. The oospores from the
sweet pea are figured in Plate LVI, 3, and can be compared with
those found on the other hosts reported here.

Root Rot, Fusarium sp. As well as the garden pea, the Sweet
Pea has similar rots due to Rhizoctonia, Phytophthora and
Fusarium, and the effect produced by all three is much the same,
in that the half-grown plants turn yellow, wilt and dry up due
to the rotting of the roots and base of the stem. The Fusarium
specimens reported here were sent from the Stoeckel estate at
Norfolk, in June, 1918. The fungus is probably the same species
that causes more or less trouble in greenhouses on cuttings, etc.

Sycamore, Platanus occidentalis.

Electrical Injury. Trees near trolley lines are sometimes ap-
parently killed by leaks in the feed wires. In the summer of
1918, a sycamore tree along the trolley line in Centerville showed
such injury on a single branch which had come in contact with
the feed wire where the insulation was worn off. A decided
burn showed on the under side of the branch, and the leaves had
all died. The insulation on the feed wire was evidently quite
poor and for a distance of half a mile small twigs here and there
on the street trees could be seen that had recently been killed,
apparently when the wet leaves came in contact with the poorly
protected wire.

Tobacco, Nicotiana Tabacum.

Besides the troubles described here we have run across several
more, chiefly of the leaf spotting type, but because of their
obscure nature we have omitted consideration of them for the
present. All of the troubles discussed, except the first, are of
a non-parasitic nature.

BacteriaL Sorr Rot, Bacillus carotovorus Jones. Plate
LITI,b. The only place where we have seen this trouble was on
W. J. Reeves’ tobacco at Windsorville. We first saw it there with
Johnson of the Wisconsin Station, in July, 1918, and found it
there again in 1919. Only a few plants in the field showed the
trouble but these were mostly in the same row or near each
other. The disease starts at the lower end of the plant, rotting
out the pith so that the stem can easily be crushed with slight
pressure though the outside may seem nearly normal. The rot
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eventually reaches and invades the veins and tissues of the leaves
when they drop down and finally die. Johnson (Wisc. Agr. Exp.
Sta. Bull. 237:27. 1914.) has briefly mentioned this trouble
under the designation “hollow stalk.” - He claims it can be
produced by inoculation and we succeeded in so doing by cutting
into healthy plants and inserting diseased tissue. Not having
worked on the trouble from a bacterial standpoint, we merely
assume that it is not different from the ordinary soft rot troubles
found here on a variety of plants.

Fire Injury. Occasional tobacco plants under tents are more
or less injured by the cloth of the tents catching fire and the
burning fragments falling down on the leaves. Sparks from
locomotives, cigarettes and incendiarism are causes of such fires.
Some growers have supplied watchers to prevent them. See
Lightning Injury.

Frost Mottling. Plate LIIT,a. A curious case of frost injury
to young tobacco plants was called to our attention the latter
part of July, 1918, by Mr. Beinhart, the Government tobacco
expert, at the tobacco farm of Mr. Eastwood in Somers. The
owner noticed the trouble about the first of July, shortly after
there had been an unusually late frost in that neighborhood.
During the two weeks that had elapsed since first seen by Bein-
hart and then by both of us, the injury had become less con-
spicuous according to him. At the latter date the plants still
showed considerable spotting and some irregularity of leaves,
especially of the lower older ones. The spotting was due to the
chlorophyll being killed in spots that were now whitish or white
and so in strong contrast with the rest of the normally green
tissues. Sometimes these white spots were large areas and some-
times  small specks of a mottled arrangement, as shown by the
two leaves photographed. Such injury follows light frosts, with
possibly moisture on the leaves where their tissues are injured.

Hail Injury. Plate LIV. On August 4, 1917, we visited,
with Beinhart and Johnson of the Dept. of Agriculture, the re-
gion in East Suffield where a storm on Aug. 2d had caused
injury to the tobacco. This storm was rather local, doing great
injury to some fields, while other fields near by suffered little.
A good many large trees or their branches were blown down
by the high wind. Tobacco in the open was more or less blown
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over and had to be propped up again. The greatest injury,
however, was from hail, which in a streak through the region
inflicted great damage to the tobacco in the open, numerous
fields of which were largely or entirely ruined; it also caused
damage to the tobacco under tents in some cases. This latter
damage occurred where the wind was strong enough to carry
the cloth from the tents. We saw a tent of ten acres where the
wind had whipped the cloth to pieces, bent and blew over much
of the tobacco, as shown in the photograph taken by Johnson,
while the hail entirely ruined what was not injured by the wind.

The hail injury was very marked on the stems, showing white
irregular spots where the stones struck. See photo. These spots
were entirely on the side of the stem from which the storm came.
The leaves were largely shredded from the stem or beaten off
on the ground and cut in irregular shapes. The damage caused
to this one tent alone was probably five or six thousand dollars.
We have seen tents where half a ton of hail stones tore down
the cloth and were piled on the ground so that some of them
remained there for twenty-four hours afterwards in warm
weather.

Lightwing Injury. Plate LV,a. Lightning may cause injury
to tobacco in two ways. First, it may strike the field and pro-
duce injury in circular spots for a short distance around where
it struck. This is apt to occur when the tobacco is young, the
electricity following the moist earth comes in contact with the
stems where it entirely kills the plant, or produces cankers up
the stem and injury to the petioles. It also usually produces
a permanent curling or a wilting of the leaves, as shown in the
photograph. Some growers think that tobacco does not do well
in after years on these spots. In one of our Reports we men-
tioned such injury, investigated by Stoddard, and in 1916 Bein-
hart showed us another field where similar injury had occurred.
He also told of other cases which he had seen.

The second kind of injury which may be produced by lightning
is where it strikes the tents running along the wires supporting
the cloth, setting the latter on fire. The heat from the burning
cloth, or more especially where the flaming particles fall on the
tobacco beneath, may cause considerable injury. Some tent fields
are protected by insurance against fire injury. When fire occurs
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from lightning or other causes, the men, as soon as the fire is
discovered, try to limit its spread by cutting through the cloth
with corn knives. We saw a field at Scantic, near Bloomfield,
which had been struck by lightning apd injury caused to the
plants under the small portion of the tent burned over. These
plants were not entirely killed but showed brown dead spots on
the leaves where the heat had been most intense, or the flaming
material had touched them: .

Potash Hunger. During 1919 we had called to our attention
several fields where tobacco was doing poorly for no apparent
cause. ; The leaves often were yellowed and finally spotted and
the plants undersized. So far as we could determine the trouble
seemed to be a fertilizer difficulty due to insufficiency of potash,
of which the tobacco plant is a strong user. We know too
little of the trouble, however, to speak positively.

Red Root-Rot. There were also fields or parts of fields, both
under tent and in the open, that in 1919 did poorly, evidently
because of a reddish rotting of the roots. This trouble did not
seem to be caused by fungi. Whether or not the fertilizers
used then or in the past had anything to do with the trouble
is as yet undetermined, but it appeared to be more a trouble of
that kind than of one caused by fungi.

Tulips, Tulipa sp.

White Spot. Plate LV,b. In May, 1919, there was called
to our attention a curious trouble of tulips of the Darwin type
at the Hammer estate at Branford. Each year the trouble was
said to appear so that because of it the growing of tulips was
being abandoned. Tulips that were picked early and taken into
the house did not develop the injury. This showed as numerous
small, elliptical, white spots standing out in strong contrast to
the variously colored tissues of the petals. At first the spots were
greyish or blackish but finally became white with the collapsing
of the tissues. The trouble occurred to a much less extent on
the leaves.

Jones and Miller (Phytopath. 9: 475-60. 1919.) have recently
described a somewhat similar injury on the leaves of tulips,
which they call frost necrosis. We were at a loss to account for
the injury at Branford, but it is possibly a frost injury, since
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there were late frosts that year that did considerable harm to
other vegetation. This would scarcely explain, however, its
presence each year. Before seeing the Jones article we had about
concluded that this_trouble was due to smoke injury from
a nearby steel reducer. It was only rarely, but at this time of
the year, that the smoke was carried over the tulip beds.

Turnip, Brassica sps.

Turnrte Apuips killed by Empusa Aphidis Hoffm. In the sum-
mer of 1916, lice, Aphis pseudobrassicae, were very prevalent on
both white and yellow turnips, causing a partial failure of the
crop. After most of the harm was done to the turnips, this fungus
got started and killed off millions of these lice. Collections were
made in September in Mt. Carmel, New Haven and Westville
where practically all of the lice on the leaves were killed. The
fungus is similar to the species that kills house flies and the brown
tail moth larvae.

Umbrella Tree, Magnolia tripetala.

Chlorosis. In May, 1916, we received from Southport par-
tially developed leaves of the umbrella tree showing a very marked
yellow-green mottling over the whole surface, resembling
mosaic of tobacco. As the letter stated that the bark was dead
in places and the tree had been ailing since the previous August,
it seemed certain that it had been injured in some way, prob-
ably winter injury as it is a little out of its range so far north,
and that the mottling of the leaves was the result of very poor
nutrition on this account.

Wheat, Triticum vulgare.

GLuME BrorcH, Septoria sp. We collected this fungus once
or twice in our disease survey work in 1918 as a very incon-
spicuous parasite on the glumes and leaves of wheat.

Powpery Mirpew, Erysiphe graminis D. C. A little of this
mildew was found in both 1918 and 1919 in wheat fields. It was
too inconspicuous to cause any damage. On rye and barley,
however, we have found it causing much more injury and mak-
ing a more conspicuous growth.

Scas, Gibberella Saubinetii (Mont.) Sacc. Johnson and
Haskell (U. S. Dep. Agr. Pl Dis. Surv. Bull. No. 8, pp. 21-26.
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1919.) now give this Fusarium fungus the above name and
report it very serious in the upper Mississippi valley and east-
ward, in 1919. We found it first in Connecticut in 1917, and
collected it again in 1918, but as on rye,’q. v., it seemed to cause
little damage in this state. v

STINKING Smut, Tilletia foetens (B. & C.) Trel. We also
found this smut very sparingly in the grain of wheat in 1918,
While very serious in the west; it is a rare fungus here in Con-
necticut, this being our first collection though we had reported
it before in cattle feeds.

Willow, Salix sp.

Powpery Mitoew, Uncinida salicis (D. G Wint S “This
powdery mildew occurs more or less commonly on the upper
surface of the leaves of certain basket willows at the Station’s
farm at Mt. Carmel.

PLATE XXXIII.

~g '8 w7

a. General View of Invaded House.

c. Luxuriant Growth of Fungus on Underside of Boards, etc.

DRY ROT FUNGUS, Merulius lacrymans, p. 398.
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PLATE XXXV.

PLATE XXXIV.

a. Aerial Crown Gall, p. 408.

a. Mold of Unsalted Package Butter, p. 400.

-

b. Bacterial Fruit Spot, p. 404.

TROUBLES OF BUTTER AND APPLE. c. Rust causing Swellings in Ash Twigs, p. 414.

TROUBLES OF APPLE AND ASH.



PLATE XXXVIIL

PLATE XXXVI.

P

a. Fasciation, p. 415.

a. Soft Rot of Chinese Cabbage, p. 422.

c. Bacterial Wilt of Beans, p. 417.

TROUBLES OF ASPARAGUS, BEANS, CABBAGE. b. Healthy and Crinkled Celery Leaves, p. 424.

TROUBLES OF CHINESE CABBAGE AND CELERY.



PLATE XXXVIIL. PLATE XXXIX.

a. Pellucid Spot Disgase of Corn, p. 430.

a. Anthracnose, p. 441. b. Red Canker, p. 442.

c. Witches’ Broom of Hickory, p. 440.

TROUBLES OF CORN AND HICKORY. c. Club Root, p. 443. d. Sulphury Polypore, p. 445.

TROUBLES OF HORSECHESTNUT, KOHLRABI, OAK.



RIS AT ST PLATE XLI.

a. Goose Neck, p. 448.

b. Elongated Spathe, p. 448. c. Hail Injury, p. 449.

b. Bulblet Head. c¢. Double Head.
TROUBLES OF ONION, 448.

TROUBLES OF ONION.
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PLATE XLII.

k ; PEATE XLEIH.

a. Normal and Blasted Heads, p. 447. ‘
a. Die Back, p. 434.

b. White Ring, p. 449. b. Winter Injured Orchard, p. 454.

TROUBLES OF ONION. TROUBLES OF PEACH.



PLATE XLIV,

PEATE - XLV.

a. Downy Mildew Rot, p. 454.

a. Yellow Spot, p. 450. b. Witches’ Broom, p. 459.

b. Lightning Injury, p. 458. c. Snow Bend, p. 458.

c. Winter Injury of Buds, p. 458.

TROUBLES OF PEAR AND WHITE PINE. TROUBLES OF PINES (a. White. b. Scotch, c. Austriai).



PLATE XLVI. PLATE XLVII.

a. European Canker, p. 461.

a. Witches” Broom, p. 459.

b. Intumescence, p. 460.

TROUBLES OF WHITE PINE AND PLEUROMA.

b. Aerial Tubers, p. 462.

TROUBLES OF POPLAR AND POTATO.




PLATE XTLVIIIL.

a. Leaf Roll, p. 464.
a. Normal and Curly Dwarf Vines, p. 463.

b. Net Necrosis, p. 465.

b. Hollow Heart, p. 463.

. TROUBLES OF POTATO.
TROUBLES OF POTATO.

PLATE XLIX.

——m



PLATE L. PLATE LI.

a. Premature Sprouts, p. 465.

a. Section through Rootstock Invaded-Tuber,

b. Russeted Tuber. c. Spindle Sprout.

b.. Rootstock Invaded-Tubers, p. 466.

TROUBLES OF POTATO. TROUBLES OF POTATOES, p. 466.



PEATE 11T

a. Wilt of Potato in Center Row, p. 467.

b.

TROUBLES OF POTATO AND RUBUS.

11T Stage of Rust, p. 469.

a. Frost Mottling, p. 478.

b. Bacterial Soft Rot, p. 477.

TROUBLES OF TOBACCO.



PLATE LV.

a. Lightning Injury, p. 4790.

a. Tent and Tobacco Destroyed by Wind and Hail.

b. Showing Laceration and White Spots. b. White Spot, p. 480.

HAIL INJURY OF TOBACCO, p. 478. TROUBLES OF TOBACCO AND TULIP.
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1-4, Phytophthora cactorum: 1, From Corn Roots, p. 428; 2, From Pea
Roots, p. 452; 3, From Sweet Pea Roots, p. 476; 4, In Artificial Cultures
from Pear, p. 454. 5-8, Pythium deBaryanum: 5, From Celery Roots,
D. 423; 6, From Spinach Seedlings, p. 475; 7, In Artificial Test Tube
Culture and, 8, in van Tieghem Cell Culture Drying Out, p. 452.
9, Pythium hydnosporum, From Grape Berries, p. 436.

OOSPORES AND OOGONIA OF PHYTOPHTHORA AND
PYTHIUM.
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