CONNECTIC'U’T EXPERIMENT STATION BULLETIN 235.

SUMMARY.

Dusting experiments in comparison with spraying were con-
ducted in Connecticut in 1921 in four apple orchards con-
taining 757 trees, and in two peach orchards containing 263
trees. This involved the scoring of 150,296 apples, €quiva-
lent to about 334 barrels, and 120,063 peaches, or about
1,715 baskets. ‘

The dusts were all applied with Niagara dusting machines,
and the sprays with, Friend and Arlington X. L. power

- sprayers. In each case.two treatments were given after
blossoming on apples, and three treatments on peaches.

The dusts used in the apple orchards were the sulphur-lead
dust, sulphur-lead-nicotine dust, and Sanders’ dust. The
liquid spray used for comparison in all apple orchards con-

_tained liquid lime-sulphur, lead arsenate and nicotine sul-
phate. In one orchard comparative tests were made
between liquid lime-sulphur, dry lime-sulphur, B. T. S., and
Bordeaux mixture, with lead arsenate added to each.

In nearly all cases the best apples were obtained from the
sprayed plots. Both spray and dust gave fairly good con-
trol ‘as regards codling moth, and other chewing insects;
neither controlled curculio; the spray was more effective in
controlling the fungous diseases. In the sprayed orchard
dry lime-sulphur gave a larger percentage of good fruit
than liquid lime-sulphur, B. T. S., or Bordeaux mixture.

The chief pests attacking the fruit in these apple orchards in
1921 were codling moth, plum curculio, apple maggot,
various chewing insects, aphids, red bug, scab, black rot,
fruit speck and sooty blotch.

On peaches the only spray was atomic sulphur, and the dusts
were sulphur, and sulphur-lime-lead arsenate dust.

In all the peach orchards the dusted plots gave slightly better
fruit than the sprayed plots. Peach scab and brown rot

. were controlled by both dust and spray.

The chief pests attacking the fruit in these peach orchards in
1921 were curculio, brown rot and peach scab.

At present dusting is more costly than spraying in both peach
and apple orchards.
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The Twenty-sixth Report on Food Prod-
ucts and the Fourteenth Report on
Drug Products, 1921.

By E.'M. BAILEY.

This report summarizes examinations of foods, drugs and mis-
cellaneous materials which have been made in this laboratory
during the past year. Much of the time of the department is
necessarily occupied with control work required by statutes relat-
ing to fertilizers and feeding stuffs and with other analytical werk
in connection with field experiments as well as with human foods
and drugs. However, as much time as can be spared is devoted
to the study of methods and the investigation of special subjects.

Practically all of the food and drug control work done in the
past year has been upon samples submitted by the Dairy and Food
Commissioner. Soft drinks, market milk, ice cream and drugs
listed in the Pharmacopoeia or National Formulary have been the
items of chief importance. A new law regulating the manufac-
ture and sale of beverages of the soda water type prohibits the use
of saccharin in these products and it has resulted in greatly dimin-
ishing the occurrence of this artificial sweetener which heretofore -
has been rather widely used in this state.

An investigation of the cryoscopy of milk has been made,
involving analyses and freezing point determinations of authentic
milk from individual cows and herds for the purpose of establish-
ing the freezing point range of normal milk to serve as a basis
for the detection of added water in market milk. This has been
done in collaboration with Dr. Hortvet of the Minnesota State
Dairy and Food Department, who is the author of the freezing
point method we have used, and with Dr. Menge of the Milk
Products Department of the Libby, McNeill and Libby Company.
The data secured have been included in a report of the writer as
associate referee on this subject to the Association of Official
Agricultural Chemists and an abstract of the same is published
here. The writer has also collaborated with the Council on Phar-
macy and Chemistry of the American Medical Association upon
questions pertaining to diabetic and other special foods and has
prepared and submitted to the Council tentative standards for
dietetic casein and calcium caseinate.

Mr. Andrew has served during the year as referee on tea for
the Association of Official Agricultural Chemists and has sub-
mitted a report to the Association an abstract of which is given in
this bulletin. He has also collaborated in the study of methods
for the assay of certain drugs.
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Three educational exhibits have been arranged. One of these
was a part of the general exhibit of this Station at the Farmers’
Week Fair at Hartford in January and the others were made
jointly with the Biochemical laboratory at the meeting of the
American Medical Association at Boston in June and at the meet-
ing of the American Child Hygiene Association at New Haven in
November.

During the last few years the volume of work required by
the department of the Dairy and Food Commissioner has greatly
increased. Charged as we are with analytical work required by
other branches of control and investigation, our time and facili-
ties often would be seriously overtaxed were it not for the gen-
erous efforts of the Commissioner and his staff to correlate the
work of his department with that of ours, so far as it is possible
to do so, and we appreciate this cooperation. Under this plan
the work of both departments proceeds with an efficiency that
otherwise would not be possible.

Acknowledgment is made to the chémists of this laboratory,
Messrs. Andrew, Shepard, Edmond, Nolan, Fisher and Merwin,
to whom credit for the analytical work herein reported is due, for
their efficient cooperation; and to Miss Moss for her valuable
assistance in the compilation of data and the preparation of
reports and bulletins.

1. FOODS.
CARBONATED BEVERAGES, ETC.

One hundred and fifty-three samples of beverages of the soda
water type have been examined for saccharin and of that number
twenty-one, representing products of fourteen manufacturers,
were found to be adulterated for the reason that they contained
that substance. A recent act of the Legislature! expressly pro-
hibits the use of saccharin in non-alcoholic beverages and a pre-
vious act? likewise prohibits its use in ice cream. These are the
only instances of specific legislation against this artificial sweet-
ener, which, however, has heretofore been regarded as an adulter-
ant under the provisions of the general food and drug law and
by rules and regulations® pertaining thereto, made jointly by the
Director of this station and the Dairy and Food Commissioner.

In the inspection made in 1920, 40.5 per cent. of the samples
examined contained saccharin, as compared with 13.7 per cent.
found in the inspection of 1921. There is reason to believe that
-an even smaller percentage would be found at the present time.

Saccharin was found in the following samples:

! Public Acts 1921, Chap. 159, Sec. 3.
2 Public Acts 1919, Chap. 260.
# Regulation 7.
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1D, Ci Noi Brand. City or Town Manufacturer or Dealer.
20662 Cherry Soda. Ansonia: L. Yolin.

18172 Cherry Soda. East Norwalk:  Morris Sopshin.

20033 Strawberry Soda. Morris Sopshin.

20030 Birch Soda. Morris Sopshin.

20045 Cherry Soda. Greenwich: Barney Tunick.

20772 Strawberry Soda. Jewett City: Jewett City Bottling Works
20674 Strawberry Soda.  New Britain: Peerless Bottling Works.
18178 Lemon Soda. New Canaan: Gray Bros.

20027 Lenton Soda. Gray Bros.

18179 Peach Soda. Gray Bros.

20028 Peach Soda. Gray Bros.

20679 Cherry Soda. New Haven: New Haven Bottling Works.
20682 Cherry Soda. D. Chiaramonte.

19871  Strawberry Soda.  New London: Benj. Manoff.

20666 Cream Soda. Shelton: Derby Bottling Works.
18529 Cream Soda. Stamford: Isaac Silver.

18530 ' Strawberry Soda. Isaac Silver.

18531 Strawberry Soda. Morris Alterwitz.

18532 Creme Soda. Morris Alterwitz.

19878 Strawberry Soda.  Thompsonville: ~ Thompsonville Bottling Works.
20651 Cherry Soda. Waterbury: C. Mascola Bottling Works.

CASEIN AND CALCIUM CASEINATE.

A number of preparations of casein and calcium caseinate,
designed for clinical purposes, have been examined for the Coun-
cil on Pharmacy and Chemistry of the American Medical Associa-
tion and tentative standards. for these products suggested.

Dietetic casein is the purified protein separated from milk by the
action of acids or of enzymes. It finds limited use in the feeding
of infants, in the nutrition of convalescents and undernourished
individuals and in the dietotherapy of diabetes, It should con-
tain not less than 15 per cent. of nitrogen, on the moisture-free
basis, with other specifications as will appear in New and Non-
Official Remedies.! The proximate composition of casein pre-
pared by various commercial and laboratory methods is shown by
data published from the Forest Products laboratory? and by
analyses of a number of pure preparations made in the Biochemi-
cal laboratory of this station and used by Doctors Osborne, Mendel
and Wakeman in studies on nutrition. Analyses of these last
named preparations are given in Table I.

Calcium caseinate is also used in medicine for such disorders as
can be treated by dietetic measutes.

_ Five preparations of calcium caseinate including three commer-
cial products and one natural preparation made in the Biochemi-
cal laboratory of this station have been analyzed and the results
are given in Table IT. .~

* Published by the Am. Med. Assoc., 1922.

*Jour. Ind. Eng. Chem., 11, 11, 1020, 1910.
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TABLE I. PROXIMATE ANALYSES OF CASEIN.

SampleiNon. it Al ¥ 2 3 5 6 7
f i v 0 G G A

NEoistazel s, ol slaunTy L eRaRs 78014 775 . 8.86 -~ 6.40 .Q.68 . 6,23
ASHIR R, SE OIS T 055141 0501 0.521.10,38 1 0.60 . 1.30
Rate s e il b ol st et 0, 805510, 4057 0.23, 2100, |y 041501 ;1075
Nifrocea: Tl 0L LB bl oy 14.08 4.08 13.84 14.36 13.82 14.34
Casen (N 6838 ) st edn 89.83 89.84 88.30 91.60 88.16 09I.48
M. F. A.—free materiall..... 90.76 9I.24 90.39 02.22 89.22 9I.72
Diff. between Casein and /2

M. F. A.—free material... T0.93 I.40 2.09 ©0.62 1.06 0.24
Jlactose. s g piiiaes none none none none none none
Undetermined e Sy 0193 (T A0/ 102 L 09142 0462111 1400/ | 0.24
Acidity, cc. N/10 alk. per gm.

original materialisilic sud. 100, ST0LE AT 4 o T0.441,210.0 6.7
Acidity, cc. N /10 alk. per gm. .

M. F. A.-free material. .... Tiliont DITES Y M IRL6ME LT T2l d 110 753

1 Moisture, fat and ash-free material.

TABLE II. ANALYSES OF CALcCIUM CASEINATE.
Moisture-free
Mois- Nitro- Protein Nitro- Pro-
ture gen (Nx6.38) CaO. P20s Fat gen tein

Toltinde 1119 Tosan% v Toatiiden 1%
17029 No.4 T.B.O. 9.75 13.68 87.28 1.65 1.95 0.43 15.16 96.71
17030 Larosan...... 10.38 13.06 83.31 2.37 1.69 2.36 14.58 93.02
17031 Larosan...... 087113, T2 8ayas, 216 | 1. 65 K2l 57" 14,56 192180
17024 Protolac...... 800 121721 81115 #2166 1180 01751396 80107
17028 #@asect L 7.60 12.48 79.62 1.50 I.54 2,40 13.50 86.13
CIDER.

Four samples of cider were submitted by the Dairy and Food
Commissioner. Three of these, 20358, 20359 and 20920, were

so-called sweet cider. They contained 5.75 per cent., 5.93 per cent. |

and 4.16 per cent. of alcohol respectively showing in all cases an
advanced stage of fermentation which marked them as hard
ciders.  One sample, 19414, Veribest, made by Armour & Co.,
contained only a trace of alcohol and was free from saccharin, and
salicylic, benzoic and sulphurous acids.

COCOA.

Three samples have been submitted by the Dairy and Food
Commissioner and two by the New Haven County Farm Bureau.
The samples were D. C. Nos. 19874, Hershey’s, 19875, Van
Houten’s, 19876, Lowney’s and Sta. Nos. 15963 and 15964, brands
unknown, but sold by D. M. Welch and The Mohican Company,
New Haven, respectively.

Partial analyses were made as follows:
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D Cratiota nNOB L etk bt td . wh wals 19874 19875 19876 15063 15064
) %o Yo () ()
1 Mot A S g S St e SR 5.80 11595 4,807 161227508
AR O TRl r, 2 hdh § i s e wraa s wain w1s 212 L6014 60 i T UISLTO
TR AN SWETER S Lkl S s T 1.781 2901265 139050 2485
Nitrogen.....c.ovivvuiivinnneen., 35 50) 1B 5O i 1840kt el 3174
0 s ol e B e P R 5.38 5.35
1T T L e R S B G 24,24 "°24.58 "25.08" "21.23"21106
COFFEE.

One sample of coffee substitute and one of modified coffee have
been examined. The brands were Delisco, 16373, prepared by
the Delisco Corporation Ltd., Boston, and Kaffee Hag, 15682,
made by the Kaffee Hag Corporation of Cleveland, Ohio.

Our analysis of the coffee substitute is as follows:

Moisture 5.08 per cent; ash 4.25 per cent; ash soluble in water 3.01 per.
cent; phosphoric acid (P.O;) in insoluble ash 0.49 per cent, in soluble ash
0.43 per cent; alkalinity of ash 3.15 cc N/10 acid per gram; nitrogen 2.25
per cent; soluble solids 27.95 per cent; fat (ether extract) 9.13 per cent;
fiber 12.43 per cent; caffeine by weight 0.76 per cent, from nitrogen 0.72
per cent.

This product is declared by the manufacturers to be a combina-
tion of cereals and other vegetable substances with a percentage
of the finest coffee. Assuming 1.25 per cent. caffeine as an
average for pure coffee this product contains about 60 per cent.
of coffee.

Kaffee Hag was examined for caffeine only and was found to
contain 0.09 per cent. of caffeine by weight and 0.05 per cent. cal-
culated from nitrogen. This product has been examined by us on
two previous occasions when 0.03 per cent. and 0.10 per cent. of
caffeine were found. Data submitted by the manufacturers show
a range over a considerable control period of from 0.03 per cent. to
0.08 per cent; our range for the three market samples examined
is from 0.03 per cent to 0.10 per cent.

DIABETIC, SPECIAL AND MISCELLANEOUS FOODS.

Sixty-four samples of diabetic, special and miscellaneous foods
have been examined. Some of these were submitted by manu-
facturers or distributors at our request and some have been
referred to us by physicians or others interested.

Three samples of gluten bread made by the American System
of Bakeries, Hartford, Conn., were submitted by Dr. W. R. Miller
and by Mr. W. J. Hardie.

Two samples, Cassava Breakfast Food and Cassava Cakes, both
said to be starchless, were submitted by Arnaud, Inc., New York.
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One sample of gluten bread made by Brusson Jeune, Villimur,
France and distributed in this country by Gustave Miiller, 18
South William St., New York, was sent by John Gilbert and Son,
New Haven. ,

To determine the efficiency of the wdshing method of preparing
washed bran two samples of bran, one unwashed and one washed,
were submitted by J. G. Dilwerth, Nurse-in-charge, Clifton
Springs Sanitarium, Clifton Springs, New York.

For experimental purposes three samples of bread were made
in this laboratory using c6ttonseed, almond and soybean flours
respectively.

A sample of gluten bread, 17687, made by the Howland Co.,
Bridgeport, was submitted by Mrs. F. A, Doolittle, Bridgeport.

Three samples of Croustils, 16491, 16492 and 16493 made by -

Laporte and Gauthier, Somerset, Manitoba, distributed by Charles
Horstmann, Clifton, N. J., were referred to us by the American
Medical Association.

One sample of Allison flour, 17910, made by the Schulen-
burg Oil Mill, Schulenburg, Texas, was also submitted by the
American Medical Association. ;

Eleven samples of Ch. Heudebert products made by La Societé
I’Aliment “Essentiel,” Nanterre, France, distributed by Park and
Tilford, New York, were sent by the distributors with the excep-
tion of 16277 which was submitted by the American Medical
Association.

Dr. B. H. Ragle, Boston, submitted products of the Woman’s
Baking Co., Boston. A number of similar products were examined
in this laboratory last year. :

A sample of Passover Bread, 16255, said to be made from Dug-
gan gluten flour, was submitted by Mr. Samuel Lapides, New
Haven. Further information regarding the manufacturer of the
gluten flour could not be furnished us.

The Diaprotein Company, Columbus, Ohio, submitted fourteen
samples “Dieta Brand” specially prepared canned fruits and
vegetables.

Seven samples of Ch. Heudebert products recommended for
infants, invalids and convalescents were submitted by the distribu-
tors, Park and Tilford, New York.

A sample of India Peas, 16485, was referred to us by Dr. E. P.
Joslin, Boston, for analysis.

A sample of dahlia bulbs, 18640, grown and submitted by
Mr. F. C. Sheldon of this laboratory, was examined.

Analyses of these products are given in Table III.

The three samples of gluten bread made by the American Sys-
tem of Bakeries show reasonable uniformity in composition and
a substantial reduction in carbohydrates as compared with ordi-
nary wheat bread. It requires 124 parts of sample 15449, for
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example, to equal 100 parts of ordinary bread according to

Janney’s method of comparison and 173 parts are required accord-
ing to von Noorden’s method. The success of this, or any other
diabetic bread, will depend entirely upon the patient’s carbohydrate
tolerance.

Cassava Breakfast Food and Cassava Cakes, made by Arnaud,
Inc., are not labeled as diabetic foods but are labeled ‘“‘starchless”
which is certain to attract the interest of the diabetic patient.
Each product contains about 70 per cent. of available carbohydrate
a large portion (over 9o per cent.), of which is starch and
shows the microscopic characteristics of cassava starch. The
labeling of this product is utterly deceptive.

The composition of Brusson Jeune gluten bread is substantially
the same as shown by previous analyses made in this laboratory*
indicating a very uniform product. !

Sample 16078 represents a commercial hygienic bran and sam-
ple 16336 the same bran after thoroughly washing with water to
remove starch. Comparison shows that the readily available car-
bohydrates i. e., starch and soluble reducing materials, have been
reduced from 12 per cent. to 2 per cent., approximately, by this
method of treatment.

Breads made from cottonseed-wheat, almond-gluten and soy-
bean flours for our own experimental purposes were made accord-
ing to recipes suggested by others and do not represent in any
way specific suggestions on our part for diabetic dietaries. The
soybean bread was, however, particularly palatable and the
analysis shows a low content of available carbohydrate. The
glucose yield of soybean protein in metabolism has not been deter-
mined so far as we know, but assuming it to be equal to that of
wheat protein it would require about 2 parts of this bread to yield
the same amount of glucose in metabolism as 1 part of ordinary
wheat bread according to Janney’s method of comparison.

Of the three samples of Croustils made by Laporte and Gauthier
it appears from the ‘advertising literature that only the “gluten-
ized” form is recommended or prescribed for diabetic patients.
Our analyses show that glutenized croustils, 16498, contain more
protein and less starch than other forms yet this product contains
about 50 per cent. of starch and soluble reducing sugars as dextrose
combined.

Allison cottonseed flour conforms to the substance and quality
shown by our earlier analyses.?

The three samples of Heudebert “Essentiel” gluten bread, sub-
mitted from different sources and at different times, show a sat-

-isfactory degree of uniformity in composition. Our analysis of

* Conn. Exp. Sta. Bull. 220, p. 318.
* Conn. Exp. Sta. Bull. 220, p. 311.
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TaBLE ITI. ANALYSES OF DIABETIC, SPECIAL AND MISCELLANEOUS FoODSs.

Protein Nitrogen-free Extract S
No. Manufacturer and Product No. |Moisture] Ash |Nitrogen Fiber Sugar Other E:r
Nx6.25| N x5.70 Starch as N-free | tract
i Dextrose | Extract \
FLour, BrAN, BARKED Probpucts, ETc.
American System of Bakeries, Hartford % % % % % % % % % %
15440"HG irtenfBread L TN bR AR & ek AR el e A e At L ‘1
5449 | 35-29 1,65 | 6452 e 26.16 | 0.30 | 22.78 1.01I 6.84 | 5.97
;gggi gﬁzg gigzgé ......................................................... 15033 | 30.43 1,79 660 | i 27.75 0.41 | 25.25 2.33 6.12 5.92
......................................................... 15934 3085 160 6.81 SEa 28.54 0.43 25.56 1.93 5.65 5'44
Arnaud Inc., New York
:;988 (Sjt;srsz}gzs(s:fgssakfast Hood s i Rt e o (R NS Rt e e stle IR oA o 17908 | 10.39 2.06 | 0.32 B e 1l 4.16 | 64.13 6.72 | 10.33 0.21I
OO0 ] ) G A B B S e B e L s 17909 | 10.42 2.16 0.28 G Lo 4.83 66.77 2.76 | 11.08 0.23
Brusson Jeune, Villimur, France
17609 tlrGluteniBreadiisfin Vi sy dies i busris 0 0 Sl sl SR O T iy o L 17609 | 10.31 0.71 Gl 33.80 | 0.15|35.63| 9.32 | 0.38| 3.77
Experimental
:gg;g g;:g, lvtg?}?es(l;lwd ......................................................... 12072 6.05 6.31 2. 68,4 1688 .1 1 i 6.05 9.02 3;2 46.86 6.14
, COREIRRITR I R P it el e P40 WOl T IS T B B PO 1ok | donshl| wikes ) bt
:g::: gfggsg?é?uzgeﬁielzgeaé i s e 16112 | 42.22 | 2.23 | ‘3,10 | 11.63 | ..... 0.95 | 31.52 1.74 | 8.08 1.63
16113 Soybean e e SRS B ANE RS e SRR I6II4 2558 670 581 2798 .... 0.92 11.43 1.74 8.26 17.39
Bany Bread . s o b dei i Sl e s R e el 16113 | 37.70 5.88 Eiaailian sl 0.88 3.70 2.52 9.53 | 18.04
Howland Co., Bridgeport
w7687 b nten Bread o My il B AR e e e S R L R 17687 | 31.74 | 2.25| 5.80 | ..... 23.51 0.41 | 32.28 1.88 | 7.01 0.92
Laporte and Gauthier, Somerset, Manitoba
ils, D 1cdized i, tRASE RN ERBT S T e SNBSS
ek n b lbuh i U r S s W Dlrawer satidssaliors il 16401 | 7.55 | 1.25 | 2.66 | 16.63 | ... 0.44 . 5445 [ALORgDMl UiG3a Kadyes
16493 G5 Gpstilbl Glatanizeell sl ast s Lot ek sty d s Ui oub g bt . = 16402 | 7.62 Le6dl 8ol 1A 17 W8l vhir s 0.39.1,60.36,|aA510BA B 75 Pagual
s Glutenized el b barie e ae iyt Tl dadsrc i sl b oL L 164031l o788 Va sowl fur 187 1130725 S 0.46 | 44.55 | 5.36 | 3.29 | 6.71
Schulenburg Oil Mill, Schulenburg, Texas
17010 || Allison Flour (Cotton Sced)f f. il M i T R 17010 | 6.65| 6.20| 8.07 | 50.44 | ... 4.83| 0.56| 8.25|15.18 | 7.89
La Societe L’Aliment ‘“Essentiel,”” Nanterre, France ’ 1
D T o e 1612 | to.11 | 271 | 1078 | ... 61.45 | 0.51| 9.96| 1.24| 8.04 | 5.8
16277 Hoidebert, Bread OF GIIben . ssi oo o lh 1] i SEs W A 16250 | 6.83 | 2.62 | 10.82 | ..... 61,67 1, 0,31 413,594 1.104 17.031 693
16252 Hentdebere, Aleurone Braad 2L Tarrarel § 07 i A D2 Sl D1 16277 | 6.33 | 2.66 | 10.94 | ..... 2. 300 0 32N 14,32 1 0057 (/49 5.8
17610 e AT B s L R R e e R 162525 70022 ST AliTo tom s ey 68.80 | 0.21 6.51 0.15 | 8.23 6.19
Y Aleuronet Bread . R SR TR INE G S et 17650 | 6.8z | 3. 2 himEd e is9.22] 0.76 | 13.56 | 2.72 | 6.73 | 4.00
..... Guaranbyita Sl 1 S U dile Lt S T L s AT pesn
4 i : : -1.62
162814 Heudebert!iSpecial Diabetic Bread .t erm RS LA I AT L. R ehn s ) e g 61.73 | .-... WA Sl L
' : 5 g o 16251 7.01 2,91 it TOVA8 5l 595 74|+ 10,571 16 112 1.52 5.38 6.75
17611 | Heudebert, Special Diabetic Bread ..................................... R k- e Al o R 3156 | ot | 1876 | 2.36| 7.79 | 5.09
..... L N I 5 ST e :
s wi hE S AL SRR SO SR e T R Gk Ay s RS 62000 R A8 b 30800 ELL fHuali 0.50
sl ndinn bl ot ol MR 16283 | 7.51 | 2.32 | 170 | ... 9.69 | 0.43 | 59.12 | 6.98 | 5.20| 8.75
16266 | Heudebert, Surazotized Gluten Flour ;g;gg ?gg ;gg I(I) ?(5) ..... é(I) gg g.gg ?g c7),? ?gg 1(5) .84 3:38
16267 | Heudebert, Gluten Flour with Cacao 16267 | 546 3:63 i 53.58 160 Joaziga 1.46| 14.73 | . 5.84
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TABLE ITI. ANALYSES OF DIABETIC,

No. Manufacturer and Product
FLoUR, BrRAN, BARED Propucrts, Etc.—(Continued).
y Womaﬁ’S'Baking Co., Boston, Mass.
g7sEE HlWashedeBrandc S8 it e L I Dol GRS L B SR IS
yrEe st LBrani@ookies iPmioe kol b e Lol Sk S SR e SR L S ST e ’
17EE0: [ Bran |@cokiest Caranay i ekl il e el oo et sl LR o
153201 [HBraniCookiest Caraway.s - o TR EREES S H el T ol Dl BN e B s
17551 [iBran (@ookies Gocoar Nabx. bl s i Dol L Beba Ui nr A BRI L naty
153151 B ranyGookies Gacoal INIbE Lt . dr o BN B ol i 5 < Rl entos
rrEea ([ Branl@oolkdes ) Spice i bl Lt de 8BS eSS Sl S S e AT
153161 BraniCookies) Spice Sy cdbaigon Sttt oI G, U GUIEESE s T
T7E50 B ran NI Am e el it St S s s R, e L O L e
Tl (NBraniMifhas AT s L sy S bl e e o e L
Y75en (HCell Biscuitl N0 0 choRaol, L Lok B i b sl L R OU A
gea1gllh GelluiBiscuit Ll d o i v e il e LA L IR B DY
158G clluiGobkics! Carawayd. bl Lt e R g s Ll B e LR RO RN SR e
17EUBIEIC el Goplsies Fllemiond sl i Ao v o falib S o L e R SR R L LS R e SR
TE2Egl [F€ellml Copkies Detmonti e il s sy el U S i i S A L e
T7544 R Cellut GonkiestiiNamillat i 20Tl ALt Ll s il e e e
1E3171 NC cllul GookiesIViantial NI LS S8R 4 Rl L Sl T b, o S S e s S TN S
152601 R@ellujlieissestl el s oublntainl b o o Sl el b b i vl b ol S D L
TreEr RCellulMnfinsti Sl oo i Ol Lo T L M I K S ol (S SR S T
pEBEGUIRE clliVInfins g s gar o Moo Lot o doime s b d Ul AR L no Sl aiee e iy
15314L ICelliiNuitsy - . S s L Ao b ISP e o B (e S0 I QPR S e T R T LA U
175407 | Celliii Soitp Wiafers... FI s T e o e el e e, A L
TEaT8LICellulSoupiWaters s (bt dmiatil L oo Ul B0 Lot ol i A wraie i e ey e o 4 e e
Unknown
1667611 PassoveriBreadianmt i phidiail, (ot RERa i o e, S D b e L e
Fruits AND VEGETABLES, CANNED.
The Diaprotein Co., Columbus, Ohio
16385 pple Satee bbbt b S L S G SR
T0304. | Blaclkberpiesa L. vl sllo s st ol s ime b ORI ST T i st s Gl D S 0
163885 MChernest Red ) Ribted o Bauan b on and sl Ll e Syt L e i e L (g e ie
163878 IMChenrieste W hite2 1L S mhesny Sl L R s S S i S I e e, e
16308 " |iBeacasMViell opprasisod s T i) 0 e SRR L ey L R L L e ) S
16307 - BeaneNBartlettaiio vl wi v bl s indatemial Wil 4o et e IS S s
76302 MR Aspheiies Ried! wub i fE e i b en oo Sl DR E T St sl g D Ui AR e e U e
10389 Nbtrawberries ki Ba el el Gl sy SO Dl e L e B L sl
16303 MBeansEuiEWas (5 e T Lt ISR s Tl e W 3 s e T e
16301 [ BednsitRietligeel (Green O 0 ik s e SUIE Sl s sl S i TR e

Analysis of 1920. ’
Analysis of edible portion.
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SPECIAL AND MISCELLANEOUS -Foobns—(Continued).

Protein Nitrogen-free Extract e
No. [|Moisture| Ash Nitrogen Fiber Sugar Other Extraegt
: Nx6.25| Nx5.70 Starch as N-free
Dextrose | Extract
% % %o % % % %o % T %
@7555 | .13 | ::i:. s ol Bt & 6% iy EAONISTOONR | S AL500 L o sk 7.39
7552 [ 16,12 {1 . i 1.18 g anGos N AT e S ! 1572 3, A7aclibeaad 25.87
—_—
550 | 15.29 |'..... 1.30 SATZ R Rt PR, B S Al e s 23.36
15320!| 12.24 | 6.90 I Z0UIRS ST s 2162 3.15. ¢ 3.34. | 38.61 i/25.01
[ossT | 13041 [A08LE 1.30 Saxgteiadl ANl AL 20ATRl 37300 27.80
. 15315'| 14.87 | 6.30 I.33 8.33 6.05 6.19 5.05 | 29.17 | 24.04
17553 | 15.04 | ....: (030 ool o) 10w A BRIl RS 21255 LI [ves St 26.75
15316 | 16.3I 6.43 T A20| 5 6L 9ghlt. i 6.90 4.44 7.77 | 32.48 | 18.68
{ B
B7556 | 28.41 |- ... e Ly e PN AN AV 76CY Bysnl sy 6.11
15257'| 4I.51 6.50! | < £.00 | :6.26 | ccoves 6.72 Tu544.1 4583 |1127:03 5.61
r—"—‘——\
BEE | 20.31 |la..nn 0.48 % 30Ty i e R p SR VS TR 11.8I
15319'| 32.81 6.33 0.53 fe e iUl LRI R 14.26 I1.60 1I.41 | 25.65 | 14.60
15258'| 14.16 | 5.48 | 0.89 | 5.58 | ..... 16.53 I.51 2.33 | 31.95 | 22.46
———
17548 | 12.28 | ..... 0.65 /i 0 L NUECR | S 20 ool R 27435
15250 | I2.94 5.22 0.69 Aoy Bl 17.43 | .trace., . .4:62 1534+ 10 || :2L.37
7544 | 14.33 | ... Ox606 4 A S R 4,39 ..... 23.35
53170 17.16 | .5.60 | (0.7 | 445 | «--.- 16.98 T.58 % 2tz 32 61t 1 graT
15260!| 17.85 | 4.09 | 3.68 | 23.00 | ..... 27.12 1.29  I.20:|'25.22 " 023
———t——
7557 | 23.62 | v.eue 0.61 35 S | e i) Al R 14.33
152561 29.08 | 5.37 [ 0.59 | 3.66 | ..... 18.23 I.618. L 2HToRIi 2702 To03
15314!| 1I5.91 5.71 08611 5.38 7. st 16.80 1707 't 2usTid 23828 28 74
17549 | 15.96 | ..... 0.53 31325 | Moa i ek el 44 255 et il 182 27.66
153181 14.22 6.66 0.64 A0 o R 14.97 I.69 ¢ 2.43% 131230015 24.63
[£6676 “U/7.04" 121060 | 123851 114,188 [Uudh o) 01387 |hl70146 Ty A 6.64 | 0.37
16385 | 88.69 | 0.58 | 0.03 | 0.18 | ..... 0.47 5.75 3472 0.61
16394 | 91.80 | 0.29 | O.II oL 67Tt il 1.76 2.57 2.41 0.50
16388 | 90.39 | 0.34 | 0.08 | 0.50 | ..... 0.13 5.14 3.36 | o0.14
16387 | 91.26 | 0.45 | O.II (37 il e 0.18 3.79 AT L T4
16395 | 93.38 | 0.31 | 0.08 | 0.47 | ..... 0.38 2.88 2.52 | 0.06
6307 (193757 |10 17 | 0,05 828 i AL 0.62 2.54 22721 10,10
10302 (1788137 nedaz | Vo Dg RO 88 1| Ll 2107 3.00 3.96 | 0.68
16389 | 93.58 | 0.32 | 0.09 | 0.57 | ..... 0.82 1.95 2.40 | 0.36
16303 /06207 110327 |+, O T3LL 0L B e o 0.99 I.15 0.5I | 0.05
16301 | 94.43 1.36%" o 11 g0 el 0.88 1543 0.80 | 0.06

3 1.04 per cent salt (NaCl calc. from chlorine).
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TaBLE III. ANALYSES OF DIABETIC,

Manufacturer and Product

16390 | Peas, Green
16386 | Rhubarb

16255 | Lacteous Flour............. AR AT L :
16265 | “Essential”’ Flour
16268 | “Roburol” with Cacao
16269 | ‘“‘Essential” Food, Cacao Flavor
16279 | Cacao and Oat Cakes
16270 | ‘‘Regimette’ Dessert Cake
16278 | Vegetable Broth

16485 | India Peas, dried
18640 | Dahlia Tubers, dried

FRUITS AND VEGETABLES, CANNED— Concluded

SPECIAL PREPARATIONS,

La Societe L’Aliment ‘“Essentiel,”” Nanterre, France

10306k USpinach A Yaeasl K b0 ol Do i Sl A T SR
16384 | Tomatoes

T75asil PWhislceyROC B, o - Mol b palier Lol domel e R T
17546 | Vermouth

sample 17612 however does not agree with the one which is given
on the package which states protein 72 per cent., fat 0.8 per cent.
and carbohydrate plus starch 20 per cent. We find considerably
less protein and more fat. Two samples of Aleurone bread, 16252
and 17610, are not in so close agreement between themselves and
the guaranty of the last named, protein 61.7, fat 1.6 and carbo-
- hydrate 10.5, is not in accord with our findings as regards carbohy-
drate and fat. It is not entirely clear to us what is referred to as
carbohydrate in the guaranty but we interpret it to be compara-
ble with total nitrogen-free extract. Special Diabetic breads, sam-
ples 16251 and 17611 are stated to contain protein 62 per cent., fat
0.5 per cent. and carbohydrate plus starch 30 per cent. Our
analyses confirm the protein guaranty in one case, the carbohy-
drate guaranty in the other and the fat guaranty in neither case.
As regards fat, however, it should be said that when determined
by the usual continuous extraction methods figures reasonably
approximating the guaranties in each case were obtained, but by
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SPECIAL AND MISCELLANEOUS Foops—(Concluded).

Protein Nitrogen-free Extract o
er
No. [Moisture| Ash Nitrogen Fiber Sugar Other |Extract
. N x6.25 | N x5.70 Starch as N-free
Dextrose | Extract
%o % %o % % %o %o % %o %

16390 |88.74 [ Wolamil o 5T 11 guTg il (AT 1.27 3.(92 2.15 | 0.36
16386 | 96.35 0.51 0.07 QAT ilsava. 0.54 0.|27 1.88 0.04
16306 |98 1461l ed 20394110495 {308 1l vai il 0.93 0./56 0.98 | 0.60
10384 |IostozaES ol sa ot 78 i Rea NE T D 0.32 I.(48 L6 100
16255 | 4.80 | 2.02 1380 86z e 0132 183 oo FI0 39618 485" 3. 57
16265 | 7.89 158 A Gt A | 1 @3S R 0t27- | hghagh i graol NEg o A 2106
16268% Ml okl TaUTGIiN 380 6Hilii20) 2 B8 M R o759l 767 (26,80 k12034 |k 4.11
16269 | 4.62 B8 AT ol 0O SEORIG . e 0178 27830l a5 A7 WIHT6. 21 | 4.42
16279 | 6.90 2.81 2. 2501 B4 00Nl .98 1Ha7 100 G 2o A2 12 27
16270 | 3.68 15257 1.10 (S 12016 R ol 0.37 | 47.00 | 20.90 8.35 | 11.55
16278 8.40 3.0y S ORIl H) sl 1 3.41 | 37.52 | 14.68 | 18.51 1.18
16485 | 9.00 | 3.18 ' 4..00 725100 i 4115 e T 6.76%| 12.93 1:07
18640 | 2.13 sl sy ST S o T o o (o IR BARAR 55 60.50° 1.35
17545 5 eh: M el ssiviets Aol sraseaiation Sutak bl SRS e SOy BT RBE TA T RLE EEACElR: B LBl o
THEAO, [irsts s alaiediis Allinse b gl e e L RS el sty Sl Vi oL SRS Pl

4 1.00 per cent salt (NaCl calc. from chlorine).
5 For distribution of this group of constituents see page 245.
6 Grams per 100cc.

the more approved method® for baked products much higher
results were secured. It would appear from the guaranties of
Aleurone, “Essentiel” gluten and Special Diabetic breads that
they are designed to represent three classes of carbohydrate tol-
erance viz. 10, 20 and 30 per cent. in the order named. Our
results in the main justify such classification except that Aleurone
bread contained 15 to 20 per cent carbohydrate instead of 10 per
cent. Samples 16253, Rolls with gluten and 16254, Rusks of
gluten, both contain over 65 per cent. of available carbohydrate and
are no more suitable for the'diabetic than ordinary wheat bread.
Surazotized Gluten flour, 16266 and Gluten flour with cacao,
16267, contain from 20 to 25 per cent. total carbohydrate with
about one half of that amount probably available.

The products of thé Woman’s Baking Company are prepared
from washed bran or cellu-flour as the basic constituent. These

* Conn. Exp. Sta. Bull. 220, p. 273.
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products were examined in this laboratory last year' and the fur-
ther examination of them this year has been chiefly to determine
the nature of the fat or oil present. The Cellu Products Com-
pany has suggested a number of recipes for making non-nutritive
“foods” in which the fatty constituent is mineral oil and the
Woman’s Baking Company, adopting this idea or conceiving a
similar one, has used a non-nutritive oil in its products. The
nature of the ether extract was not determined in our previous
analyses but the low or negligible saponification values of the
ether extracts obtained in our recent examinations indicate that
only a small amount of saponifiable oil is present, derived probably
from the bran, spices, etc. The saponification numbers of the
cellu products examined ranged from 3.2 to 10.5 and the bran
products from 8.0 to 12.8. The ether extracts from bran muffins
gave a value of 9o.1 while that of washed bran itself had a value
of 152.7. Mineral oil is not saponifiable, or, in other words, it has
a saponification value of zero. ;

In our previous discussion® of these products attention was
called to the difficulties of estimating their caloric values due
chiefly to the uncertainty regarding the availability of the carbo-
hydrates present. The conventional method of calculating caloric
yield was finally followed with the reservation noted. It is now
evident that the ether extract should be practically disregarded as
a source of available energy in most of these products. Probably
as close an approximation of energy yield as can be made will be
obtained by including in the formula for calculating calories the
nitrogen expressed as protein, carbohydrates represented by starch
and soluble reducing sugars and not over 10 per cent. of the fat,
except in case of bran muffins where 60 per cent. might be
included. Calculated in this way the energy values range approx-
imately from 50 to 100 calories per 100 grams. Including all the
nitrogen-free extract in the calculation in the conventional way
these values are increased by 100 to 150 calories.

Passover bread, 16676, was said to be made from Duggan
gluten flour but no further information regarding the flour could
be obtained. The bread, which was in the form of a hard bread
or cracker, contained as much starch as ordinary wheat bread.

Products of the Diaprotein Company, canned fruit and vege-
tables, were submitted by them at our request. These goods are
specially selected by the packers and prepared without added
sugar or salt, for clinical purposes. Partial analyses of the
various products were submitted by the company which our
analytical results substantially confirm. The claims as regards
added sugar appear to be substantiated and mineral matter is less
than 1 per cent. except in Refugee beans and spinach where the

! Conn. Exp. Sta. Bull. 227, p. 231.
*Conn. Exp. Sta., Bull. 227, p. 232.
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normal ash appears to be enhanced by 1.04 per cent. and I.00 per
cent, respectively, of salt calculated from the chlorine content of
the ash. Variations in composition of fruits and vegetables due
to seasonal conditions, degree of ripeness, etc., are, of course,
recognized.

The special Heudebert products are indicated for the feeding of
infants, invalids or convalescents and recommended, in some
instances, as of particular value in specific disorders. None of
them are suggested for the use of diabetics and they do not belong
in the category of diabetic foods. The claims made, however,
are very extravagant. Thus, for example, Ruborol “is especially
recommended for troubles of the stomach and the intestines,
anaemia, convalescence of infectious sickness, tuberculosis, neur-
asthenia, and intellectual overwork.” ‘“Essential” Food, “is much
more digestive than chocolate and kindred products; . . . It is
also good for Bright’s disease owing to the theobromine it contains
and for persons in good health.” The physician and the critical
dietitian will require convincing evidence on these points before
accepting these conclusions.

The sample of India peas closely resembles our common garden
peas in composition. They contain about 58 per cent. of nitrogen-
free extract about 3/5 of which is in the form of starch and solu-
ble carbohydrate.

An analysis of dahlia tuber 18640 was made after the tuber had
been washed free from adhering dirt, sliced thin, and air dried.
The proximate analysis is given in Table III. A further distribu-
tion of the nitrogen-free extract was made as follows:

Soluble in hot water, before hydrolysis, as levulose . 1.68 per cent.

after) hydrolysisf aSfinulin® 4 S8 00 TG 49.18

Direct acid hydrolysis of water-insoluble residue, as
dextraseriu b o2 ian i WL QReE B L, LT 4.02
Total nitrogen-free extract (Table ITL.) ......... 60.50
Undetermined nitrogen-free extract .............. 4.72

* Calculated from levulose assuming the factor o.9.

Thus inulin constitutes about 8o per cent. of the total nitrogen-
free extract. The reducing power of the water solution before
hydrolysis may be due to performed reducing substances or to
levulose derived from partial hydrolysis of inulin by hot water.

Inulin occurs as a resetve carbohydrate in the underground
parts of plants, particularly dahlia, artichoke, elecampane, burdock
and similar plants. Unlike starch, it is somewhat soluble in water,
readily soluble in hot water, gives no blue color with iodine, is not
attacked by animal or vegetable amylases and hydrolyzes with
dilute acid to levulose instead of dextrose. Plants which store up
reserve material in the form of inulin have the mechanism
(inulase), for its conversion to utilizable form, as do also certain
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fungi, but there are no enzymes in the several digestive juices of
the body capable of converting inulin into sugar. Human fecal
extracts have been shown to contain an enzyme which attacks inulin
with the formation of reducing sugars.* The acidity of the gastric
juice is sufficient to hydrolyze inulin but the extent to which this
proceeds will depend upon the conditions in the stomach. In the
length of time which food ordinarily’ remains in the stomach, i.e.,
2 to 3 hours, extensive hydrolysis does not take place. _

Early observations that inulin ‘fed to diabetics resulted in no
conspicuous elimination of inulin, as such, in the feces an.d. no
glucose output in the urine led to the conclusion that it was utilized
in the organism. The studies of Neubauer,? Lewis,® Frankel* and
others indicate, however, that the failure of sugar to appear in the
urine is due to the fact that no sugar is formed to be excreted;
and the failure to recover inulin, as such, in conspicuous amounts
in the feces is due to the decomposition of inulin by intestinal
bacteria. The mechanism of inulin transformation in the intestine
is obscure, but it does not result in recoverable sugar. The pres-
ence of inulase in the intestinal contents and excessive gas produc-
tion which is observed after inulin feeding suggest that sugar may
be an intermediate product in the transformation and that the sugar
thus formed is immediately destroyed by fermentation. Whether
or not inulin is excreted in the feces will therefore depend upon
the length of time it remains in the intestine and the opportunity
bacteria have had to act upon it; under some conditions a con-
siderable amount may be eliminated unchanged.

The apparent utilization and tolerance of inulin in the body has
led to its use to some extent in the diet of diabetics. Thus
Teyxeira® suggested adding inulin to gluten of wheat. White®
recommended that dahlia tubers be cooked and eaten as a vege-
table by diabetics. Persia” reported favorable results from the use
of inulin in diabetic treatment and remarks that the inulin was “well
digested and assimilated.” Strauss® likewise reports favorably on
its use.

The assumption that levulose is better tolerated than other sugars
has, perhaps, been based upon these earlier experiences with inulin
when it was supposed that levulose resulted from it in metabolism.
The facts appear to be, however, that inulin has little, if any,
nutritive value and that from it no significant amounts of levulose
are derived. Whatever levulose may arise from the action of the

» Okey, J. Biol. 39, 149, (1019)

* Miinchen, med. Wchnschr., p. 1525, 1905,

* Jour. Am. Med. Assoc., 58, 1176, 1012.

* Jour. Biol. Chem., 17, 365, 1914.

°Boll. Chim. Farm., 43, 605-6; Jahresh. Tierchem., 35, 822, 1905.
¢ Allbutt and Rolleston; System of Medicine, III, 204.

" Jahresh. Tierchem., 25, 822, 1905,

* Therapie der Gegenwart, 52, 337, 101L

& P
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acid gastric juice upon inulin will behave in diabetic metabolism
just as does levulose from any other source.

FATS AND OILS.
GPTvENOIL,

An unofficial sample of pure Spanish olive oil, 17918, was sub-
mitted by the Dairy and Food Commissioner. The sample had
been referred to his department by the H. J. Heinz Co. who
remarked that the oil responded to the tests for sesame oil as
generally applied. Our examination showed that the oil responded
positively to the Baudouin and Villavecchia tests, the red color
darkening in a short time, finally becoming almost black. These
tests when applied to the liquid fatty acids, however, gave only
very faint pink colors which should he regarded as negative. This
experience indicates the necessity of checking positive tests for

sesame obtained in the regular way by tests made upon the liquid
fatty acids. '

Cooxking Fars.

Seven samples of shortening materials were examined for the
Dairy and Food Commissioner. They were 18112, Flake White ;
18113, Peerless Puff Paste; 18121, Selex; 18122 Cottolene :
18123 Snowdrift; 18124, Puff Paste.

The samples were examined chiefly with reference to the pres-
ence of beef stearin by Belfield’s test, samples of hardened cotton-
seed oil and known mixtures of cottonseed oil and beef stearin
being examined as controls. - Evidence of beef stearin seemed
positive in cases of 18113 and 18124 but negative or inconclusive
in the other samples. Positive tests were obtained for cottonseed
oil in all cases except in 18121, but it is recognized that heated or
hydrogenated cottonseed oil does not respond to the Halphen test.

BurTER.

Ten samples sold for butter were submitted by the Dairy and
Food Commissioner and five were examined for purchasers. One
sample, D. C. No. 19184, sold by Morris Gold, New Haven was
found to be renovated butter. i

Of five samples submitted by purchasers one, 16468, was so-called
“wavy” or “mottled” butter, the effect being due probably to
unequal distribution of water and brine or to incomplete removal

‘of buttermilk eor both.?

* Jour. Dairy Science, 3, 2, p. 27.
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TABLE IV. INSPECTION OF ICE CREAM. TaBLE IV. INSPECTION OF IcE CrREAM—(Concluded.)

No. of ’ Fat Content No. of Fat Content
Town Samples 2 i Town Samples
L Range ' Average Range Average
i 7 % M G | % % %
Amsonian WAL IR ANTIGUE S I AR 6 9.2 1112 9.7 Ehomaston. i sm ORs UL AR s 3 14.0 14.8 14.5
Beaconi Ballsi: o Q880 E it bniiitb il Laie 1 Lrg ot Vil 9.6 SEompsonvaller =~ DL R 3 8.6 122 WEO YT
Brantordeilinii e e uini L Lt e e s T 2 9.4 13.0 IT.2 orrinaton. o s kil SR e i 8 8.0 15.6 11l
Bridoeporte oz vor okl gyl Lol S " 20 6.4 15.0 10.4 aonville: oo allipn il Loy s man T iga il 4 7.6 10.4 8.3
Bristoli U S 1 SRAa A R I 5 T 7 74 15.2 12.8 WV st onieltyna il A 6 8.8 15.4 11.6
Broolfisldit bt trp nisatondt logs, 2 7.6 8.2 7.9 i I e EER e R E e 2 6.4 746 7.0
@enterbroolet i aithes et & ST G Lol i) I 3E kit 76 Waterbury BRaT b e AR L 14 8.0 20.0 1I.4
@ompetinee il S LG TNE o U s e £ i 3 11.8 RiEEsthrooks. £ o il oG AEal e R A o 1 sy iy 9.4
ARSIk g, £ A S il 12 8.4 15.6 10.2 Btlest Flaven i it g d it g ol 1 i 6.8
Daniclsonibnt, ool JROunns i) 5 5.6 I1.0 8.1 BRI prei MO NN L R e fntimp S 4 13.6 17.0 15.8
Dayvilleytshosedonbunmiel (b vl I AL s 10.6 BNl sorilrocies TR e TR 5 v 10.8 6 45
IDeep Ravert s iiol el ot I 133 RREnsted s o Al Sl angailinl s S B e 7 5.8 10.2 8.3
by ettt D BN R g S S I 4.8 ‘ hlod Given s i et s e el I 13.2
[Devonteaisigay i e din, T I 7l INot Givensiat viiaifant gt o bighiin. . I 13.6
Hast Hayen Jaifufonhahnemsisnt ey 1 9.2 :
gorestvi.lle .............................. 7 8.0 14 0 10.8 '
G s ot vk B A i SIEPRAKGARINE
gzz‘;fg%h-é ---------------------------- I’;‘ 7.6 17.6 I1.6 Five samples were examined, one being submitted by the Dairy
i I sl st LR i and Food Commissioner and four by the Connecticut School for
JewettiCivy . SR UIERIRIES G SO0 20 Bl do el 4 4.5 14.0 9.6 Y
%.eriden ................................ 6 12.2 15.6 14.3 Boys. Analyses of the four last named are as follows:
rnsubici e B T L B R e S 2 8i2 .6 8. i
Middlensami 1l  BRERE atalar - oo . iy 23'2 Is.g INGES G A e R CRE RN el N e, ST 16125 16126 16127 16128
HER R SRR ; 8.0 Mo LS B
Moostapanerimats i moctaadas el ) 2 10.0 I1.2 10.6 F M R i ) e R 9% 37' 89'33 o
Naugatueleas. baeanlia il 30 s tibndl Jiae 8 8.0 X352 10.8 Saltt """ SRR Cae we 2%0 46;22 ek
New! Berbaints Mr. SURCTRGE R T 9 8.2 15.0 12.3 , Raf,c%y ’efc'f'lc”g'f ''''' e e 5.23 8.24' 6.48 2.52
New HEvER: Srit | il B (7 31 6.0 17.0 10.7 i el R s e e
New Damon: . i1 o0 aand 1o st o3 3’8 1678 S { R eiehent-IVieidsel INoHRRERSEERE B LS el 2002062t s go i3y
gg‘rﬁ;}}\dﬁg%rei --------------------------- I? 751 20.0 12.2 i On the basis of the Reichert Meissel number sample 16128 con-
Nézmhlo e 9T 0RoRnTslGr BRs B € i i i‘l’:g tains the greatest amount of butter or milk fat. From the stand-
Narma i1 00 120nstnen o i il S & e point of caloric value there is no great difference among the several
lgllgir%}glléle .............................. I 9.4 products but milk fat enhances the food value by reason of the
Pl b o e e B vl B sl o pecnlian/dist Icio Ik comains.
PomEret A SO e s S ey I 22:8 i
gortland ................................ I o P 15.2 i ICE CREAM.
oA miE R i : Sl i i
Rlildrglgfl:lrtlﬂd............_.,,...::::::::::: g ?‘2‘ Igz 13-4 % During the past summer an extensive inspection of ice cream
RockvatS i il e b e Lk, 4 36 15.4 8:; . has been conducted by the Dairy and Food Commissioner. The
Saybroqﬁ ............................... 3 8.0 15.8 I1.1 g samples submitted to us do not adequately represent the scope of
Sgumt%rvl\l/laeric'ﬁééiér'.'.'. AR ; - 2 o :éz the work since some of the samples collected were tested by
Sonth ilbeealle b aby SO SET ey . '3 160 P i inspectors of his department who are licensed milk testers and who
Southington tdiat b il et aalii g ) 4 8.0 13.0 10.8 % have followed methods approved by this laboratory. All doubtful
gzzgggdsmmgs ......................... 4 9.0 15.6 12.4 cases have been resampled and referred to us for final judgment.
S e ok IZ ?(8) Ig-g 1;0 Three hunglred and twenty-nine samples have been tested here.
Beiten. 1 AU SEO ] [ iaie 9:§ The distribution of these by towns, the range in fat content and the
Werryvilles st i SRS L L I 9.2 average are given in Table I'V.
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TABLE V. IcE CREAM BELOW STANDARD.

No. Dealer Manufacturer Flavor Fat.
BRIDGEPORT ‘ %
202688 BHranlc @nheot N s LG S Own make. .0 . ... Vanilla.©. ", o 7.3
202608 G Nona ey Jnd LRI b BT Own make......... Vamilla: . ;000 e
BRrooKFIELD o
18180l Nrs, ESf@allans o $an (L * | Int'l Ice Cream Co. | Vanilla....... ||:7:6
' DANIELSON
20203 /i Mary By Salotti, . i .. Lot il Own make......... Chocolate. .. .. 5.6
DEerBY
20596 | Debarbiere & Musante.......... Own make......... Vanilla: i Sit 4.8
DEevon
20276 .| Ideal Confectionery Co.......... R. Kostopoulas. .. .. Vanillag: h o T
GREENWICH
20072 8 ABI T ahano:de Conir i biibn Own make......... | Strawberry.... | 5.6
HARTFORD
20000y liSodaiShop: Ll ol TG R New Haven Dairy.. | Coffee........ 7.6
Jewerr City
20703 | "Dennis Sullivan L iy S 0 Own make 1400 Chocolate.. ... 6.8
20792 || Dennis Sullivanilit s La s S Own make......... Maple Walnut | 4.5
New HAvVEN
20025 (' Bweetland!Bros s, e il il Own make......... Chocolate..... | 7.6
20563 | Union Confectionery Co......... Own make. /... Lempn sutdo] 756
20783 1] iBasili don Kb g BR800, Own make......... Chocolate... .. 7.6
New MILFoRD
18200 | Noble, Lynch & Noble.......... Int'l Ice Cream Co. | Vanilla....... 72
18103 |itEippis Tee Cream Corl L. Own make......... Chocolate 74T
RocKVILLE
19958 | John E. Gawtrey............... Own make......... Vanilafchiseiis 3.6
19959 | John E. Gawtrey............... Ownimake il Uil Coffee. 0. L 37
SouTHE MANCHESTER .
19956 | Manchester Dairy Ice Cream Co. | Own make......... Chotolate M ty28
10054 | Joseph'Sardella. .. .l .. ol 0L Own make .o 2.0 Vantllarts ol 7.6
UNIONVILLE
20000 [l @hast Haekmeyist el Siliolea s, (s iaieiiesens iade Mantllasimetl 7546
W AUREGAN
20205 [MH S Rotnin At L | (ISt Own make......... Vanillazolcis 726
i Winpsor Locks
19192 | Vato Colapietrel .. .. n iU s Own make......... Vanilla. .. 2.3
19195 | 'Leon Colapietro L. A IVU B RTw, Own make......... Vanilla....... 2.6
19183 | LouistMolimarictl 7.0 st £ shie Peter Fossa......,. Chocolate..... 710
WINSTED
20634, |# Tohn'Nubarelditi 361 LT BTG Int'l Ice Cream Co. | Vanilla....... 7.8
20639 | Manchester Dairy Co........... Own make:. ..., ..... Vanallaiy, .t 7.6
200260 L et R e ' Manchester Dairy Coi Strawberry.... | 5.8
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Samples found below standard, Wiz, Sy pericent. fo_r plain cream
and 6 per cent. for fruit and nut creams, are reported in more detail
in Table V.

It is of interest to classify the samples on the basis of milk fat
as we have done in other years. Such a comparison is given in
Table VI.

TABLE VI. CLASSIFICATION OF ICE CREAM ON THE Basis OF FAT CONTENT.

1919 1920 1921
Range of Fat, per cent. Samples Per cent. Samples Per cent. Samples Per cent.

810/ 1011919 N NI 25 30.5 134 33.5 94 28.5
10700 0B £ 8 Ko TR AT 26 37 83 20.8 71 21.6
12.0 and above...... 28 3451 125 3.2 123 37.4
Below 8/ i e = 3 Vi 581 14.5 41" 12.5
Potalis . ol At 82 100.0 400 100.0 329 100 O

1Includes 11 fruit ice creams of legal standard viz., 6 per cent.
2 Includes 14 fruit ice creams of legal standard viz., 6 per cent.

As noted in our report last year® the true average quality of the
market product of the state is not shown by these figures since we
have no knowledge of the gross production of the several grades.
It is quite probable that the production of ice cream testing between
8 and 10 per cent. exceeds that of grades testing higher. It is
evident however that our statute legalizing 8 per cent. ice cream
has not caused grades richer in fat to disappear.

Fifteen samples were examined for individuals. Of these only
three, 17668, 17669 and 17670, require notice. These were the
top, middle and bottom portions of a gallon can of vanilla cream
submitted by the Semon Ice Cream Company of New Haven for
study of uniformity of fat distribution. The can was heated
gently to permit removal of the contents as a whole and cross
sections were taken at the top, middle and bottom. Each of the
three sections tested 10 per cent. fat showing a very even fat
distribution.

Three similar experiments made in this laboratory on another
occasion® showed satisfactory uniformity in two of the trials but
in the third case the product had evidently stratified either by
reason of imperfect mixing originally or, more probably, because of
partial melting or “weakening” subsequently.

MILK AND MILK PRODUCTS.
Cryoscopy oF MiLk.?

Methods for the detection of adulteration in milk have been
greatly improved in recent years. Twenty-years ago the analyst
was obliged to base his judgment of milk samples submitted for

. *Conn. Exp. Sta. Bull. 227, p. 249.

* Conn. Exp. Sta. Bull. 219, pp. 215-216.

® The data and much of the discussion on this subject is taken from the
report of the writer as associate referee to the Association of Official Agri-
cultural Chemists at the meeting at Washington in October, 192I.
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examination entirely upon the analysis of the sample. If the
specific gravity, fat and non-fatty solids were low, added water
was suspected ; if the specific gravity and non-fatty solids were
high and the fat low, skimming was indicated. In either case it
was obviously difficult to pass certain judgment unless the samples
were well outside the limits of reasonable composition, and a
combination of both of the forms of sophistication mentioned
further complicated the task of diagnosis. As a result of careful
study of analyses of whole milk certain relationships between its
several proximate constituents have been postulated and it is
largely upon such ratios that the identification of skimmed milk
still depends. The introduction of the immersion refractometer
facilitated the solution of a number of analytical problems, not the
least of which was that of the more certain detection of watered
milk. Exhaustive observations upon the sera of authentic milks
from cows in various periods of lactation, upon varied rations and
in different seasons of the year, etc., showed that the refraction of
the serum is a factor which varies within comparatively narrow
limits and that it is possible to choose, from the large amount of
data collected, a figure below which milk will not refract provided
it is undiluted with water. Thus, for the copper method of pre-
paring the serum, a refraction of 36 is the lowest recorded value
for milk of known purity and a reading of less than this figure
is regarded as indicative of added water. Tt is recognized that this
method has its limitations and that 10 per cent. dilution, or even
in some cases considerably more, may escape detection, but taken
in conjunction with deductions drawn from the chemical analysis
it is still an invaluable aid in deciding the presence of added water.

More recently a method has been devised whereby milk con-
taining extraneous water can be detected and the amount thereof
estimated with a degree of delicacy not heretofore possible. The
method is based upon the freezing point of milk which is a physi-
ological constant varying within very narrow limits, viz., -o. 530° C.
to -0.566° C. according to the studies herein reported which is the
best information available at this time. Obviously as milk is
diluted with water its freezing point approaches that of water and
depressions less than -0.530° will be observed. By comparing the
freezing point depression of milk which has been diluted with
water with the minimum or the accepted average depression
observed for whole milk of known purity the percentage of water
added can be very closely approximated.

The theory and practice of freezing point determinations as
applied to milk together with a critical review of the literature
dealing with cryosocopic investigations of blood serum, bile, gastric
juice, etc. have been very adequately set forth in a paper by Hortvet!

*Jour. Ind. Eng. Chem., 13, 3, p. 108, 102I.
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who has outlined a carefully standardized method of procedure
for the determination of freezing points. The practical application
of this method to the detection and estimation of added water in
milk is necessarily based upon a knowledge of the range in freez-
ing point depressions which may be shown by normal milk and
this further necessitates a study of milk obtained in different locali-
ties from normal individual cows and herds and from animals
under varying conditions of daily routine and general health. Dr.
Hortvet, as referee on dairy products for the Association of
Official Agricultural Chemists, has continued the study of this
subject during the past year and the writer, as associate refex:ee
for the same Association, has collaborated with him with special
reference to the definition of the freezing point range for normal
milk and the depressions which may be observed in milk from cows
under abnormal conditions. We discuss here only that part of
the work which comes within the scope of the writer’s part in
the program.

COLLABORATION.

Generous codperation was received from the Libby, McNeill
and Libby Laboratories, Morrison, Ill. through Dr. G. A. Menge
who has reported results credit for which is due to Messrs. R. T
Beardsley and W. H. Tucker. Further data were supplied from
the State Dairy and Food Department, St. Paul, Minn., through the
collaboration of Messrs. Henry Hoffman, Otto Kneffner and C. S.
Carl. Credit for data submitted from this Station is due to Mr.
R. E. Andrew, collaborator, assisted by Mr. R. T. Merwin. Sam-
ples examined here were taken under the supervision of Mr. G. T.
Fowler of the Dairy and Food Commissioner’s Department and
Mr. C. E. Shepard of this laboratory.

CLASSIFICATION OF RESULTS.

Two hundred and sixteen samples are represented in the com-
bined reports of collaborators. Partial or complete analyses with
freezing point determinations, the latter largely in duphcate, have
been made and these data have been classified in appropriate
groups and are discussed under titles as follows:

I. Freezing Point Depressions of Authentic Milk From Normal
Individual Cows. : ) :

IT. Freezing Point Depressions of Authentic Milk From
Normal Herds. , : 3

III. Freezing Point Depressions of Authentic Milk From
Healthy Cows but Idnder Abnormal Conditions of Daily Routine
or Environment. - i

IV. Freezing Point Depressions of Authentic Milk From Cows
which are Diseased or Otherwise Abnormal Physically.



TaBLE VII. ANALYSES AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MiLk, NorMAL INDIVIDUAL Cows.

Indiv. Cow

o. Sp. Gr. Freezing Point
Herd Sample No. Breed Date 1921 15:6°€. Fat S-N-F.  Lactose Ash Acidity —0°C.
(Collaborator, Libby, McNeill and Libby)
HE 5B Holstein 9/14 P.M. 1.0306 3.3 8.30 4.64 0.639 0.145 0.532 0.531
H. A 4B Holstein 9/14 P.M. 1.0310 3.6 8.47 g 0.799 0.147 0.551I 0.551I
H. A 7B Holstein 9/14 P.M. 1.0380 R0 1026 3.65 0.805 0.155 0.566 0.566
B E 6B Holstein 9/14 P.M. 1.0300 203 8.15 4.39 0.660 0.140 0.533 0.533
I Holstein, Gr'd 9/18 P.M. 1.0260 63 776 3.41 0.664 0.120 0.548 0.549
7 Holstein, Gr’d 9/18 P.M. 1.0303 4.9 8.55 4.45 0.697 0.170 0.548 0.546
8 Holstein, Gr’d 9/18 P.M. 1.0264 3.0 720 4.29 0.770 0.103 0.548 0.548
9 Holstein, Gr’d 9/18 P.M. 1.0303 3.8 8.34 4.37 0.678 0.165 0.538 0.537
1I Holstein, Gr’d 9/18 P.M. 1.0288 g7 8.14 4.16 0.728 0.153 0.549 0.548
B._-J. B: o Holstein, Pure 9/14 P.M. 1.0300 22 7.90 4.38 0.693 0.140 0.535 0.535
BV Holstein, Gr'd 9/16 P.M. 1.0287 0L =736 4.15 0.719 6.100 0.538 0.537
A-H Holstein, Gr'd 9/21 P.M. 1.0357 383 FO. 0T 4.7 0.784 0.190 0.548 0.548
. NG Holstein, Gr’d 9/21 P.M. 1.0316 T 8.63 4.34 0.707 0:153 0.551 0 550
B. F. H. Holstein, Gr’d 9/21 P.M. 1.0338 4.1 9.26 4.15 0.770 0.165. . 0.549 0.548
E K. Jersey, Gr'd 9/2x P.ME = 1 70328 A3 9.05 4.68 0.730 0.165 0.542 0.540
J. H; Jersey, Gr'd 9/26 A.M. 1.0326 g0 877 5.03 0.628 0.1I15 0.560 0.560
, 9.26 P.M. I.0320 2.8 8.57 4.78 0.622 0.118  0.546 . 0.545
........ 5 Br. Swiss 9/18 P.M. 1.0256 5.3 7.46 3.65 0.647 0.145 0.549° 0.548
AL M, Durham 9/16 P.M. 1.0310 3.5 8.44 4.55 0.661 0.145 0.533 0.533
ASS R Durham, Gr’d 9/16 P.M. 1.0328 4.0 8.99 4.61 0.676 0.160 0.545 0.547
G T, 2 A Durham, Gr'd 9/26 A.M. 1.0318 4.0 8.74 3.75 0.782 0.110 0.548 0.549
9/26 P.M. 1.0310 A3 8.60 3.560 0.797 0.120 0.541 0.540
A.D Dur.-S. Horn 9/26 A.M. 1.0340 4.9 9.48 4.63 0.829 0.135 0.550 0.550
9/26 P.M. 1.0340 4.4 Q37 4.52 0.832 0.123 0.548 0.547
O:R == o S. Horn-Hol. 9/26 A.M. 1.0325 4.6 9.05 3 .63 0.636 0.083 0.540 0.539
9/26 P.M. 1.0326 4.2 8.96 3513 & 30 .66 0.080 0.540 0.540
inEln S 0 Red Pole 9/23 A.M. 1.0304 5.5 8.94 4.53 0.695 0.138 0.551 0.55I

1 A.M. sample following day tested 1.6 % fat.
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TaBLE VII. ANALYSES AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK, NORMAL INDIVIDUAL Cows—(Continued).

Indiv. Cow

No. Sp. Gr. Fat S-N-F. Lactose Ash Acidity Freezing Point
Herd Sample No. Breed Date 1921 1582 €1 % % % % % =go i@
(Collaborator, State Dairy & Food Dept., St. Paul, Minn.)
........ TeH: Holstein, Reg. 5/9 1.0295 4.7 8.47 0.560
........ 2 H Holstein, Reg. 5/9 1.0281 4.2 8.02 0.554
........ 3 H. Holstein, Reg. 5/9 1. /0312 3.4 8.63 0.550
........ 4 H. Holstein, Reg. 5/9 1.0313 2.9 8.54 0.542
........ 5 H. Holstein, Reg. 5/9 1.0310 20 8.34 0.540
........ 6230 Holstein 5/14 1.0305 2.3 8.57 0.544
........ 6231 Holstein 5/14 1.0310 2.6 8.24 0.541
........ 6232 Holstein 5/14 1.0310 2.8 8.48 0.543
........ 6233 Holstein 5/14 1.0320 29 8.60 0.540
........ 6234 Holstein 5/14 1.0330 2.8 8.95 0.554
........ 6235 Holstein 5/14 1.0310 2.6 8.43 0.556
........ 6236 Holstein 5/14 1.0315 4.9 9.07 0.552
........ 6237 Holstein 5/14 1.0330 SH 3 9.05 0.540
........ 6238 Holstein 5/14 1.0310 4.4 8.78 0.545
........ 6250 Holstein 5/17 1.0290 3.7 9.25 0.546
........ 7022 Durham 9/7 1.0323 4.4 9.10 0.554
St P, s RS T 8/25 1.0315 398 B80S s s e e O.551 - T2 ZAS
(Collaborator, Agricultural Experiment Station, New Haven, Conn.)
2% I Holstein ~  4/5 AM. 1.0323 36 CECIESETRE S T e 0.17 0.573 0.5742
4/13 AM. 1.0317 30 SRRl s O 0.15 0.558 0.559
4/15 A.M. 1.0330 23 Qg2 e e 0.16 0.565 0 566
4/15 A.M. 1.0330 i3 SR LU0 TR 0.15 0.565 0.565
4/16 A.M. 1.0322 ot T e e o 0.16 0.565 0 365
4/20 A.M. 1.0315 32 e e DSl 0.15 0.562 0.562
4/20 P.M. 1.0305 S it oo R s o 0.14 0.542 0.542
5/20 P.M. 1.0299 3.4 STl e e o 0.14 0.536 0.5371
2 Holstein 4/6 A.M. 1.0320 At Sl e 0.14 0:572 = 0.572

2 See discussion.

SIIIIN 40 AdODSOAYD !



TaBLE VII. ANALYSEs AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK, NORMAL INDIVIDUAL Cows—(Continued).

N
S
Indiv. Cow
0. Sp. Gr. Fat S-N-F. Lactose Ash Acidity Freezing Point
Herd Sample No. Breed Date 1921 15.6° C. % % % % % —0° C. 8
(Collaborator, Agricultural Experiment Station, New Haven, Conn.—Continued) é
Y 2 Holstein e L T e o R - R R W 0.15 0.5 o5 8
. 4/16 AM. 1.03%7 4.1 S ke Lkl 0.14 o.5gg o.5g2 8
4/20 A.M. 1.0317 3.6 (P B By AT 0.13 0.553 0.554 Q
4126 R VL SsunitaepEtigiRitc A e’ ol T L5 0.15 0.547 0.546 §
: 5/18 P.M. 1.0309 4.3 60 . = B 0.13 0.551 0.552
3 Holstein 4/7 AM. 1.0337 5.4 3 A o B o ) 0.15 0.572 0.572% gg
4/13 A M. 1.0321 4.7 UG SRS A e e 0.15 0.557 0.557 !
A/2o AN BiodEn. B gdd . ST Thn 0.15 0.562 ~ o0.563 B
4/26 P.M. 1.0325 5.0 (5 | R R i S 0.14 0.547 0.547 E
5/20 P.M. 1.0332 5.0 [, S 3 e s 22 Q.15 0.549 0.550 =
4 Holstein 4/9 A.M. 1.0308 4.4 e s R S S e s ,0.12 0.560 0.560 2
4/20 A.M. 1.0320 3.6 [ S M R 0.14 0.562 0.562 H
4/9 P.M. 1.0299 4.4 (0% S SRS v 0.12 0.552 0.550 0
/26 M. 1608 AP - 83w 5.5 o aiic 0.15 . 0.543 0.543 5
5/26 P.M. 1.0315 % i EEee sl A B 0.13 0.543 0.543 5
5 Holstein 4/8 AM. 1.0333 3.7 (A e S s LAp 0.15 0.552 0.552 o
6 Holstein 4/16 A.M. $09E6 - Fahs SSel . SiIb - WD 0.12 0.57¢ o0.5712 2
4/22 A M. 1.0313 3.5 85 - A - aon 0.1I 0.571 0.571) W
4/26 P.M. 1.0309 %5 848 G gd v o 0.10 0.544 0.545 =
4/25 P.M. 1.0301 3.7 A - s SR 6 0.11 0.533 0.534 g
7 Holstein 4/22 A M. 1.0322 4.0 85— Sy RS 0.12 0.571 0.571' 58
4/25 P.M. 1.0312 4.0 Lo, SR S R P 0.1I 0.545 0.546 ‘E
5/26 P.M. 1.0326 4.3 Q08 Earg ) et 0.12 0.553 0.553
8 Holstein 4/22 A M. 1.0342 4.6 QA8 T maE T B 0.13 0.580 0.580 N
A28 - 150333 40 o Gkl f s 0.12 0.542—. 05542 5
5/18 P.M. 1.0343 5.0 o D B R L O7ET 0.552 0.553 '
9 Holstein 4/22 A M. 1.0340 3.8 Grales s A 0.15 0.571 0.5712
4/25 P.M. 1.0317 4.7 8790 - — i 0.12 0.543 0.544
5/18 P.M. 1.0318 4.6 [ e e e R e e 0.12 0.551 0.552

TABLE VII. ANALYSES AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK, NORMAL INDIVIDUAL Cows—(Continued).

Indiv. Cow

No. Sp. Gr. Fat S-N-F.  Lactose Ash Acidity Freezing Point
Herd Sample No. Breed Date 1921 15.67C. % % % % % —0°C.
(Collaborator, Agricultural Experiment Station, New Haven, Conn.—Continued)
¥ 10 Holstein 4/22 A.M. 1.0320 4.1 BURG R e da e e O.IE ~ GoiEye 0.5722
5/18 P.M. 1.0301 4.0 O S i e S 0.12 0.542 0.542
JI - Holstein 4/22 A.M. 1.0320 auy N R E e A 0.15 0.562 0.562
. 5/18 P.M. 1.0303 3.9 e A e e R e e T 0.543
12 Holstein 4/23 A.M. 1.0301 6.8 BEB8 L Tainne o 0.16 0.572 0.5722
5/18 P.M. 1.0327 6.5 D AT e e 0.15 550 5L 2
13 Holstein 4/23 A M. 1.0304 3.8 e B R R 0.12 0.540 0.540 1
5/26 P.M. FHOSH6= ah ~ BT T T, T Ay SO L 0.542 2
14 Holstein 4/23 A.M. 1.0319 3.8 BosE S foan-on 0.16 0.549 0.549 Q
5/20 P.M. 1.0320 4.0 T T e e 0.16 0.539 0.538 1
15 Holstein 4/27 A.M. 1.0317 3.5 BUGKR) = wh ot BN 0.1I 0.561 0.561 i
4/25 P.M. 1.0298 3.0 R ol SRR S 0.13 0.523 0,523 d
4/26 P.M. 1.0305 33 BLED D SaTe i G L 0.14 0.532 0.532 E
4/27 P.M. 1.0301 32 i (7N SR e i 0.13 0.536 0.537 2
5/20 P.M. 1.0312 e IR D i 0.13 0.544 0.545 =
16 Holstein 4/26 P.M. 1.0302 4.5 S e R R o 0.16 0.540 0.541 =
5/20 P.M. 1.0317 4.6 BBy I e QXD o Es 0.542 2
17 Holstein 4/26 P.M. 1.0294 3.5 800 sl T Sk h 0.541 0.541
5/20 P.M. 1.0291I 3.5 Pt R P e gl 2 (s ot & 58 = R S ou S8 0.542
P 1 Holstein 4/16 A.M. 1.0310 322 BhA0 EH S el 0.14 0.542 0.542
5/6 P.M. 1.0304 3T LR e e o i B 0.14 0.541 0.541
2 Holstein 4/18 A.M. 1.0313 2.8 8.38 A e e 0.15 0.542 0.542
- 5/5 P.M. 1.0295 e 0.14 0.543 0.544
3 Holstein 4/18 A.M. 1.0329 S e M S e 0.14 0.550 0.551
5/5 P.M. 1.0296 G 8.05 e o s 0.14 0.532 0.533
4 Holstein 4/18 A.M. 1.0308 351 T e e T S 0.15 0.542 0.543
5/5 P.M. 1.0301 3.2 By < e SN S 0.15 0.529 0.530
5 Holstein 4/18 A.M. 1.0318 3.4 L6 = SR e o E 0.16 0.543 0.543 5
: 5/5 P.M 1.0317 3.5 e 7 S S s B e 0.16 0.542 0.540 =~
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Freezing Point
—0° C.

Fat S-N-F. Lactose Ash Acidity
% % % % %

Sp. Gr.
15.624C

TaBLE VII. ANALYSES AND FREEZING POINT® DEPRESSIONS OF AUTHENTIC MiLkx, NorRMAL INDIVIDUAL Cows—(Concluded).

Date 1921

Breed

Indiv. Cow
No.
Sample No.

Herd

(Collaborator, Agricultural Experiment St;"ution, New Haven, Conn.—Concluded)

Holstein

0.546
0.542
0.552
0.542
0.549
0.536
0.542
0.534
0.547
0.543
0.542
0.535
0.543
0.532
0.549
0.533
0.536
0.542
0.535

0.545
0.541
0.552
0.542
0.548
0.536
0.542
0.534
0.547
0.543
" 0.542
0.535
0.542
0.531
0.549
0.532
0.535
0.542
0.535

0.1I
0.13
0.14
0. ET
0.14
0.496
o.15
0.14
0.13
0.12
0.16
0.17
(078 7/
0.18
0.20
0.16
0.14
0.09
0.09

O O H N NV M INENO ™ = INDS -
TIFFOTADORINONO FINOF -

1.0280
1.0307
1.0325
1.0335
1.0310
1.0298
1.0305
1.0309
1.0310
1.0301
1.0303
1.0336
1.0309
1.0309
1.0320
1.0303
1.0309
1.0271

7.55

3-8

bbb e bbb bbbl LR
ESefaPE el o aloa Wil fa PR aPEs ot o cffaWaiYa il
(@) (@)} (o) (@) (=) (o)} DA\ = -

DO O H\O =0 =0 N N ~\O =0
\\\\\\\\\\\\\\\\\\\
SIS INSTN G FINDTFFINNINS

3L
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FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK FROM I, NORMAL
INDIVIDUAL COWS AND II, NORMAL HERDS.

The data obtained upon normal individual cows and normal
herds are given in Tables VII and VIII respectively.

The term “normal” as applied to an individual cow or herd is
used in this report to refer to animals which in the judgment of
the ordinary observer or dairyman would be classed as healthy and
which are fed and kept with ordinary care. It does not refer to
animals which have been subjected to clinical tests and pronounced
sound by expert authority. The milk from animals which con-
form to this interpretation of the term is presumed to be normal
milk. While from a purely scientific standpoint it would be of
interest to define the limits of freezing point depression for the
milk of only such individuals as had been judged healthy by expert
examination and clinical tests, yet that would be beside the immedi-
ate purpose of this study which is to define such limits as will serve
for safely judging the substance and quality of market milk.

UNCORROBORATED RESULTS.

Before taking up the discussion of freezing point range as shown
by the combined data, attention is called to certain extreme results
which lie outside the experience of the collaborators as a whole.
This refers to results below -0.570° C. found for a number of
morning samples and to one extremely high figure, -0.523° C.
observed in one case of evening milk. i

These results are summarized from Table VII as follows:

TasLe VII, A. Resurts ReEQUIRING FUrTHER CORROBORATION.

Holstein
Holstein
Holstein
Holstein
Holstein
Jersey
Ayrshire
Guernsey

II

OO O

Herd Cow No. Breed. Date. Freezing Point—o°C.

e 1 Holstein 4/5 A.M. 0.573 0.574

2 Holstein 4/6 A.M. 0.572 0.572

. 3 Holstein 4/7 A.M. 0.572 0.572
: 6 Holstein 4/16 A. M. 0.571 0.571
{ 4/22 A. M. 0.571 0.571
4 5/ Holstein 4/22 A. M. 0.571 0.571
L 8 Holstein 4/22 A. M. 0.580 0.580
0 Holstein 4/22 A. M. 0.571 0.571

y 10 Holstein 4/22 A. M. 0.572 0.572
12 Holstein 4/23 A. M. 0.572 0.572

15 Holstein 4/25 P. M. 0.523 0.523

All these results were obtained in the laboratory of the writer
who can vouch for the care with which the freezing point observa-
tions were made and who can obtain no information of any
abnormal conditions prevailing in this herd at the time the samples
were taken. So far as this herd is concerned the low figures seem



TABLE VIII. ANALYSES AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MIiLE, NogMAL HERDS.

N
(=)
0
S Gr. = Freezing Point
Herd of lég;vs Breed Date 1921 ISSI.’6° C. Fat S-N-F. Lactose Ash Acidity —0° C. 8
(Collaborator, Libby, McNeill & Libby.) =
E. M. 4 Holstein, Gr'd 4/1 P.M. 1.0314 30 8.56 e B ] 0.145 0.535 0.534 )
Ww. T. 12 Holstein, Gr'd 440 cBNE 1.0305 20 8 817 S B S 0.145 0.530 0.531 =
13 Holstein, Gr'd 6/22 B.\L 1.0300 2 T 8.13 ABAG e 0.140 0.541 0.541 =
15 Holstein, Gr'd 7/14 P.M. 1.0304 853 8.26 oL SRR T 0.135 0.538 0.538 S
GaH. 13 Holstein, Gr'd 3/29 P.M. 1.0290 3.6 7.98 S M TR AR 0.135 0.532 0.532 _
7/14 P.M. 1.0295 3.3 8.03 43587 Tk 0.135 0.541 0.541 gz
W. B. 6 Holstein, Gr'd 4/1 P.M. 1.0324 227 8.63 e R 0.150 0.529 0.530 4
13 Holstein, Gr'd <!
and Pure 6/22 P.M. 1.0310 LA 8.36 4572 Gl 0.135 0.539 0.537 &
7/14 P.M. 1.0295 352 8.01 T = Sle 0.130 0.533 0.532 E
A.G 15 Holstein, Pure 8/2 P.M. 1.0294 34 8.02 b e AR 0.135 0.538 0.537 5
M. B 16 Holstein, Gr'd 9/16 P.M. 1.0313 3.5 8.53 4.44 Q.722 0.150 0.547 0.548 =
H W I1 Holstein, Gr'd 9/21 P.M. 1.0323 32 R.72 4.18 0.734 0.143 0.552 0.552 o
O0.R 10 Holstein, Gr'd 9/26 A.M. 1.0292 4.3 8.16 4.29 0.678 0:123%  =0I53% 0.532 ;
9/26 P.M. 1.0285 4.3 7.98 3.69 0.710 0.110 0.532 0.533 <
GPs 6 Holstein, Gr'd 9/21 P.M. 1.0313 35 B E3 s moa 0.696 0.133 0.55I 0.551 %
D.F. M.
1 B. 3 Holstein, Pure 9/14 P.M. 1.0336 2 9.08 4.53 0.693 0.145 0.550"+ 0.550 g
B.J.F. :
3 BJ. 2 Holstein, Pure 9/14 P.M. 1.0300- = 2.7 8.05 4.39 0.676 0:145 0.535 0.535 =
S. W. 2 Hol.-Jersey 9/16 P.M. 1.0313 3t 8.57 4.61 0.684 0.155 0.549 0.548 ¥
BIV. 11 Hol. 10, Jersey 1 9/16 P.M. 1.0301 3T 8.15 4.47 0.686 0.145 0.550 0.549 =
AP 10 Hol. 4, Jersey 1, Z
Bk. Pole 1, Dur. N
2, Hereford 1, CS\
Guernsey I 9/21 P.M. 1.0319 3.5 8.68 4.42 0.710 0.140 0.546 0.545 :
E. K. 12 Holstein 2, :
Jer: 10 9/21 P.M. 1.0320 3.8 8.76 4.52 0.704 0.148 0.543 0.542
SPCIEISRG = e e el o i o R b . o T : Y i

TaABLE VIII. ANALYSES AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MiILK, NorMAL HERrRDs—(Concluded).

Herd No. Breed Date 1921 Sp. Gr. Fat S-N-F. Lactose Ash Acidity Freezing Point
of Cows 15.6° C. % % % % % -0° C.
(Collaborator, Libby, McNeill & Libby.—Concluded.)
P B 9 Hollstei? 7, Red y
Pole 1, Jersey 1 9/23 A.M. 1.0309 4.2 8.56 4.59 0.666 0.148 0. 0.
Dl 2 Jersey, Gr'd 6/22 P.M. 1.0329 5.4 9.30 TG0 G St b o. 112 0.2?(7) o.gig
Jo 3R 2 Jersey, Gr'd 8/1 P.M. 1.0316 323 8.56 482 0.130 0.551 0.551
RN 6 Jersey 1, y
S. Horn 5 9/ 212 M 1.0316 8 8.66 .6 0.672 0.150 0.550 0.550
B 10 Durham, Gr'd 3/29 P.M. 1.0321 3.8 8.77 4 7 e, 7 5 08 123 o.giz o.gix o
A.D. 6 Dur.-S. Horn 9/26 A.M. 1.0325 4.6 9.05 4.52 0.687 0.105 0.540 0.539 ]
9/26 P.M. 1.0325 4.2 8.96 4.50 0.700 01123 0.540 0.540 é
PoW. v Reds, Gr'd 6/20 P.M. 1.0322 3:9 8.83 o OB E e 0.157 0.531 0.531 7
> 7/14 P.M. 1.0324 7 8.84 T s Bl 0.130 0.534 0.533 3
Bl 4 S. Horn, Gr'd 9/23 A.M. 1.0314 356 8.57 4.48 0.706 0.150 0.557 0.556 T
B W 16 Mixed, Gr'd 6/20 P.M. 1.0326 A 8.98 A e o 0.152 0.536 0.537 =
J.H. 11 Mixed, Gr'd 9/26 A.M. 1.0318 4.0 8.74 4.68 0.696 0.118 0.548 0.549 o
: 9/26 P.M. 1.0310 4.3 8.60 4.55 0.698 0.120 0.541 0.540
G 5 Mixed, Gr'd 9/26 A.M. I.0313 4.5 8.73 4.29 0.719 0.128 0.552 0.553 =
9/26 P.M. 1.0313 4.1 8.65 4.14 0.750 - 0.I25 0.552 0.553 o
Factory y A
Sample 2300 Mixed 9/23 A.M.
& P.M. 1.0310 BT 8.49 4.45 0.704 0.145 0.541 0.540
(Collaborator, Agricultural Experiment Station, New Haven, Conn.)
17 Holstein 4/27 A.M. 120317 4.1 Q7 AL A 0.13 0.553 0.553
- 4/27 P.M. 1.0309 3.5 [ S - i 0.14 0.539 0.540
F 11 Holstein 5/2 AM. 1.0312 ol BLAGR AT S T T 0.16 0.559 0.560
4/13 P.M. 1.0313 2 S5 e 0.15 0.535 0.535
4/18 P.M. 1.0309 5.7 A8 i s e 0.16 0.539 0.540
4/19 P.M 1.0310 8. S i B ot Seand 0.15 0.540 0.540
: 5/2 P.M 1.0305 2.5 B AR R e e 0.14 0.540 0.540 5
S 7 Holstein A J I8 S o s 3.4 B e R e ) 0.13 0.542 0.542 o
B 7 Holstein 48" BT mimg D B0 s e S .13 0.550  0.550 3
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to be substantiated by their occurrence in so many different indi-
viduals, at intervals of from one to eighteen days, and in one case
recurrence in the same individual after an interval of six days,
nevertheless, except in the instance just mentioned, they were not
duplicated or very closely approximated-in any other samples from
the same cows. Sinfilarly, the very high figure obtained in sample
from No. 15 was not again observed although three other samples
were examined. There is no information upon which these
samples can be declared abnormal in the sense of the term herein
defined yet for the reason that the figures have all been obtained
from one herd, and because they have not been duplicated by the
experience of any other collaborator nor satisfactorily substan-
tiated in the laboratory where they were obtained they are recorded

here with the provision that they require further corroboration
and are classed accordingly.

VARIATIONS BETWEEN MORNING AND EVENING MILK WITH
REFERENCE TO THE FREEZING POINT DEPRESSION.

A considerable amount of data have been obtained to show the
relation between morning and evening milk both of individual cows
and of herds as regards freezing point depressions. The data have
been submitted chiefly by one collaborator so that no adequate
comparison upon this point can be made of the experiences of
collaborators as a whole. The results reported from this station
show quite consistently greater depressions in the case of morning
samples, whether from individuals or herds.

The results reported from the laboratory of Libby, McNeill and
Libby do not confirm this experience but the data are not complete
enough to successfully contradict it. :

The comparisons are shown in the following summary based
upon Tables VII and VIIL.

The extreme figures which were discussed and disposed of in
the preceding table are included in this tabulation merely to show
that the differences, without reference to their magnitude, are in
the same general direction as the majority of other differences.

The last four observations in each group are from the Libby,
McNeill and Libby laboratories. In the case of individual cows
their data harmonize with those reported from this station but in
the case of herds they do not. However taking the six observa-
tions as they stand the average freezing point depression is 0.007°
greater in the morning milk which is a magnitude well beyond the
limit of experimental error and may therefore be regarded as a
real value.
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1
-y Tapre VII-VIII, A. VariatioNn 1N FreeziNG PoiNT DEPRESSIONS OF
MORNING AND EVENING MILK.

INDIVIDUAL COWS.
; A. M. Freezing Pt.
A. M. Freezing P. M. Freezing lower () or higher

B o sige send e e IRl dut

VRS 5 2 0.563 0.539 -+ 0.024

2 3 2 0.553 0.540 —+ 0.004

3 2 2 0.560 0.548 -+ 0.012

4 2 3 0.561 0.546 -+ 0.015

6 2 2 0.571 G:5QG T

7 1 2 0.571 QIEEOme alrgd, ke

8 1 2 0.580 QR

9 1 2 0.571 QLA 0N IR

10 I i 0.572 (o3 597 g S 0

i1 I 1 0.562 0.543 -+ 0.019

12 I I 0.572 (O R 20

13 1 1 0.540 0.542 — 0.002

14 1 1 0.549 0.538 -+ 0.011

15 1 3 0.501 0.538 -+ 0.023

B 1 i 0.542 0.541 -+ 0.001

2 1 1 0.542 0.544 — 0.002

3 i 1 0.551 0.533 -+ 0.018

4 1 1 0.543 0.530 -+ 0.013

5 1 1 0.543 0.541 -+ 0.002

6 1 I 0.546 0.542 -+ 0.004

7 1 I 0.552 0.542 -+ o0.010

8 i 1 0.549 0.530 - 0.013

9 I 1 0.542 0.534 - 0.008

10 I 1 0.547 0.543 - 0.004

ifas 1 1 0.542 0.535 -+ 0.007

JiH I 1 0.560 0.546 - 0.014

: (L 1 I 0.549 0.541 -1 0.008

: A.D. 1 I 0.550 0.548 -+ 0.002
O R. 1 1 0.540 0.540 == 0.000 )
§!

HERDS.

¥ 1 1 0.553 0.540 -+ 0.013

E 1 4 0.560 0.539 -+ 0.021

J. H. I i’ 0.549 0.541 - 0.008

G I 1 0553 0.553 == 0.000

AN, I 1 0.540 0.540 == 0.000

@zRx I I 0.533 0.533 =+ 0.000

VARIATION IN FREEZING POINT DEPRESSIONS OBSERVED IN MILK
FROM THE SAME INDIVIDUAL COW OR THE SAME
HERD AT DIFFERENT INTERVALS.

In a few instances a sufficient number of samples have been
taken from the same cow or herd to indicate what the variation in
freezing point depression may be from day to day. While the data
are not extensive enough to be conclusive they indicate that the .
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variation between the morning and evening milk is greater than
the variation between morning samples or evening samples from
day to day.

The following summary illustrates this point:

TasLe VII-VIII, B. VARIATION IN FREEZING Pornt DEPRESSIONS OF MILK
FrROM THE SAME Cow or HERD.

Freezing Point Variation Extreme Range
Herd and No. of Samples. « A. M. P. M. A. M. and P. M.
Cow No. : A. M. P. M. 7 —o°C. —o°C. —o0°C.
INDIVIDUAL COWS.
Yol iD 5 2 0.007 0.006 0.020
) £ 2 . 0.018 0.005 0.018
3 2 2 0.000- © 0.003 0.016
4 2 3 0.002 0.008 0.019
6 2 2 0.000 QIOL Ly i A
7 I 2l oy o Q0075 S s g
8 1 2 e QO LAl e
9 1 LG 0 i e QIO IR S e |
15 1 AN S o 0.013 0.029
HERDS
F 1 IR 2 S s S 0.005 0.025

THE RANGE IN FREEZING POINT DEPRESSIONS OBSERVED IN
MILK FROM NORMAL COWS.

.

Hortvet has reported® summaries covering his experience with
reference to the range in freezing point depressions for milk from
60 normal individual cows and from 15 normal herds. It is of
interest and, indeed the chief purpose of this study, to compare
his data with that obtained from the wider observations of the
several collaborators this year, and our combined experience is
shown in condensed form in the following summary, Table
VII-VIII, C.
~ From this condensed summary it appears that the tentative limits
suggested by Hortvet are not substantially changed by the further
observations made in collaborative study. For individual cows
the minimum depression of -0.530° and maximum depression
-0.560° are recorded as compared with -0.534° and.-0.562°
reported a year ago. For herd milk the new high figure of -0.530°
has been found byt no new low figure established. The average for
individual cows as reported last year (-0.547°), remains practically
unchanged, -0.545°, while the average for herd milk is raised from
-0.551° to -0.544°. The minimum depression observed for normal
individual cows is -0.530° and the same figure obtains also for
herd milk.

* Report of Minnesota State Dairy and Food Commissioner, 1920, p. III.

i
o

s et

e

I
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TasLe VII-VIII, C. RaNGE IN FrEEzING PoIiNT DEPRESSIONS IN NORMAL
MiLk.

Sp. Gr. Fat. S-N-F. Freezinochoint

o % —0%C.

INDIVIDUAL COWS.
State Dairy and Food Dept., St. Paul, Minn—1919-1920 (60 samples).

IMIaseimm S L 1.0350 7.30 10.15 0.562
IVEINIMEIN o s st b 1.0262 2.20 737 0.534
AVerage .. e .. 1.0319 3.04 8.90 0.547
—1927 (17 samples).
IMarintim | ] S o 1 1.0330 4.9 0.25 0.560
VNI, @4 ot et s s g 1.0281 2.4 8.02 0.540
Elivernoe o ol Ll a i n 1.0311 3.4 8.67 0.547
Libby, McNeill and Libby—r1921 (27 samples).
NMazamiim |, o2 Bt 1.0380 6.3 10.26 0.563
Mm-S ST 1.0250 0.9 7.20 0.532
Piverace LR Uages a0 e 1.0313 3.9 6.2 0.546
Agricultural Experiment Station, New Haven, Conn—1921 (75 samples).
INEQSCUTIUIIN | oo uteid s i fond 1:0843 . 6.8 0.63 0.560
Manimums - g s o 1.0271 2.7 8.17 0.530
Average o bR SR 1.0313 4.0 8.64 0.543
HERDS.
State Dairy and Food Dept., St. Paul, Minn—1919-1920 (15 samples).
Maxdiigmt® IRaeRlET 1.0330 5.50 927 0.562
IV m I SRR 1.0305 oL BT0 8.48 0.545
Averageseiin, il o 1.0319 4.15 8.95 0.551
Libby, McNeill and Libby—r1921 (37 samples).
Maximum ..5.0.2. 0.2 1.0336 5.4 0.30 0.553
Mininuny 7. Seir. . o8 1.0285 2:7 7.08 0.530
Averagetn gl DE T e 1.0312 37 8.45 0.542
Agricultural Experiment Station, N eu; Hawven, Conn—1921 (9 samples).
Maximum, . = 0. 0 1.0317 4.1 8.77 0.560
IVEntra i S PR 1.0305 ] 8.38 0.535
Averaor. o Lt RS e 1.0311 3.6 8.50 0.544.

Combined results of all collaborators.
INDIVIDUAL COWS (179 SAMPLES)

MaXIEMIAL o oo st 1.0380 s 10.26 0.566

VAT 2o erco sostars ot s 1.0256 0.9 7.20 0.530"

Alverdoenm it i Th AT 1.0315 3.8 8.71 0.545
HERDS (61 SAMPLES).

b Girohtn D ALl 1.0336 i 0.30 0.562

VIO e 8y o s 1.0285 2.7 7.08 0.530.

Vet eRe S 1.0313 3.8 8.58 0.544.
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0.571

III. FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK FROM
HEALTHY COWS UNDER ABNORMAL CONDITIONS OF
DAILY ROUTINE OR ENVIRONMENT.

0.551

—0° C.

0.563 0.563

0.547 0.546

0.578 o0.577

0.563 0.562

0.537 0.537

8.15 4.39 0.660 0.140 0.533 0.533
0.560

0.571I
0.561

An interesting group of data was submitted by one of the
collaborators showing the effect upon the freezing point of milk
when the animals had been subjected to slight exercise, severe
exercise or strain, or to delayed milkings.

The data appear in Table IX.

k Apparently long delayed milking may or may not influence the
freezing point depression. Of three cases where milkings were
delayed from 9% to 10%4 hours, in one there was a conspicious
increase in depression but in the other two the changes were very
slight, one of them being a decreased depression. There appears
to be no evidence that moderately delayed milking e.g., 1 to 3
hours, produces any effect upon the freezing point.

Moderate exercise, such as a walk of four blocks, was without
effect. In cases of severe exercise, strain or fatigue, such as walks
of 5 or 6 miles, the freezing point was very materially lowered
both for individuals and herds, the variations from normal being

‘ from 0.015° to 0.026°. The comparisons between the normal and

abnormal are true since the observations were made on the evening
milk in both cases. In point of magnitude certain of these

\ abnormal figures e.g., -0.571 and -0.578, are at first glance suggest-

; ively coincident with the extremely low depressions observed in a

, number of morning samples discussed elsewhere in this report, but

they offer no valid explanation of them first, because a delay of
10}% hours in milking does not occur in ordinary practice and
" second, morning milk is drawn after a period of rest.

(1)
(1)
0.799 0.147 0.55I
(1)
(1)
(1)
(1)
4.39 0.676 0.145 0.535 0.535

Acidity Freezing Point
%
(1)

Ash
%
1.80 Q.874 0.160 0.562 0.563

%
4.00 0.815

3.71

8

4
1.0358 5.5 10.05 4.25 0.808
3.67 o0.732

5 4.59 0.700

S-N-F. Lactose
8.18 4.52 0.666
1.0306 3.3 8.30- 4.64 0,639 0.I45 0.532 0.531
7.51
5

.90 8.
6 8

1.0310. " 3.
3:3 85
2 Jas 1850,

Fat
%

1.0380 3.8 10.26 3.65 0.805 0.I55 0.566 0.566
1.0336 3.40 9.08 4.53 0.693 0.I45 0.550 0.550

%
1.0327 7.6 09.60 4.29 0.817

150898 7 0 T T 34
1.0318 5.48 9.05 4.59 0.762

15.6° C.
1.0204 4.1
1.0322 3
1.0270 3.8
120800 %353
1.0316
1.0300

Sp. Gr.
(Collaborator, Libby, McNeill & Libby)

, milking
HERDS.

Description
8/30 P.M. Three pure Holsteins, driven 6 miles to Fair arriving

1IV.  FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK FROM
COWS WHICH ARE DISEASED OR OTHERWISE
ABNORMAL PHYSICALLY.

INpIVIDUAL COWS.

8/30 P.M. Pure Jersey, driven 4 blocks to Fair, milking delayed

The observation that cows which to all outward appearances
are sound and healthy may yet prove to be tubercular as judged by
the tuberculin test is not uncommon. This suggested the desira-
bility of studying the freezing point depressions of milk obtained
from tubercular reactors and animals otherwise physically abnor-
mal, and the data obtained in this investigation are given in Table
X. Over 80% of the results reported by collaborators were within
the limits observed for normal individuals and herds, but in 5
L0 cases out of 33 unusually high freezing points were obtained which
ranged from -0.520° to -0.523°. The evidence in 3 of these 5 cases
is, however, somewhat contradictory for the reason that samples
drawn from the same cows after an interval of 2 months gave

Healthy Cows Under Abnormal Conditions of Daily Routine or Environment.
7.30 A.M. Sample taken from evening milk. .

7.30 A.M. Sample taken from evening milk.. ...
9/14 PM. - Same herd,-normal conditions. ;. i 55 us vt i

delayed 3R holltsy .. S sl mr v optts o e
9/14 P.M. Same herd, normal conditions:..................

T HeuG e Rt S L e G R
2B. 9/14P:M.> Same cow, normal conditions. = A s

H.T. 4A

. TABLE IX. ANALYSES AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK.
Pure Holstein, driven 6 miles to Fair

1921

8/31 P.M. Pure Holstein, milking delayed 10% hours.....
9/14 P.M. Same cow, normal conditions.....................

8/30 P.M.

Date of milking,
3A. 8/30 P.M. Two pure Holsteins, driven 5 miles to Fair arriving

4B. 9/14P.M. Same cow, normal conditions....................
6B. 9/14P.M. Same cow, normal conditions....................
7B. 9/14 P.M. Same cow, normal conditions....................

H. A. sA.

5B.
H. A. 6A. 8/31 P.M. Pure Holstein, milking delayed 10% hours.........

1B.
3B.

! Preezing point observed same evening that samples were taken.

J.F. 7A. 8/31 PM. Pure Holstein, milking delayed 9 hours..........

Herd
A. M. 2A.
F. M. 1A.
J. F.




Cows Diseased or Otherwise Abnormal Physically.

TABLE X. ANALYSES AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK.

Herd or
No.

A. M. 2B.

P1
P2
- P3
Pg

Date of milking,
1921

9/18 P.M.
9/19 A.M.
9/18 P.M.
9/18 P.M.
9/18 P.M.
9/18 P.M.
9/19 A.M.
9/18 P.M.
9/18 P.M.
7/13 A.M.
7/14 AM.
9/14 P.M.
9/18 P.M.
5/11 P.M
7/6 P.M
5/11 P.M
7/6 P.M
5/11 P.M
7/6 P.M
5/11 P.M
7/6 P.M

Sp. Gr.
Description 15.62°C.

Fat S-N-F.

(0]

(Collaborator, Libby, McNeill & Libby)

InpIvipuaL Cows.

Pure Holstein, tubercular reactor................ 1
Grade Holstein, tubercular reactor, not milked

evening of previous day........ e e e %
Grade Holstein, tubercular reactor............... I.
Grade Holstein, tubercular reactor............... 7
Pure Holstein, tubercular reactor..........c... .. s
Pure Holstein, tubercular reactor........c....... &
Pure Holstein, tubercular reactor................ I.
Guernsey-Holstein, tubercular reactor............ I
Grade Guernsey, tubercular reactor.............. T.
Grade Jersey, poor physical condition............ 1.
Symptems of tubefeulosisi. oo o b =
Jersey eolostruth mille. ... S st e i E
HERDSs.

14 cows, mixed breeds, 8 tubercular............... T,
(Collaborator, Agricultural Experiment Station,
Holsteln stubetenlal, St vu o bt e i o 1
I.

HolStemztutbercular. 52 . . F 08 S e o I
I

HolsternZtuberenlar 5 | oo it iods ol iRt 1
I

Hdlstein,tubereularss. o e ol o 20 5 v 2 1

I

%

Lactose

3.

0263 4.0 738
0265 3.3 7.28
0298 3.4 8.13
0286 4.5 8.05
0280 476 7792
0240 3.2 6.64
0364 3.7 7.34
0299 4.7 8.42
0270 46 =767
0286 3.6 7.91
0398 7.0 11.34
oé72 4.2 7.64
New Haven, Conn. )
26300; 317 825
0272 4.4 7.69
.0304 2.0 8.00
.0215 9.5 7.38
0287 - i an
.0286 4.0 7.96
.0304 4.0 8.4I
Bl Loy ke

s NN NOLWERDDN W

©

.10

.41
.41
.04
.17
12
.80
.67

.80

65‘ :

Ash
%o

o
3

(o))
(o9

CUOSOIONS RO O C)
o}
O
i

Acidity
%o

(e]

137

100
.130
.170
A5
.090
.100
-145
.136
.123
132
.160

s

coocooooco0o0o0o0

0.133

0.14
0.12
0.14

0.12
0.18
0.15
0.13

TABLE X. ANALYSES AND FREEZING POINT DEPRESSIONS OF AUTHENTIC MILK.—(Concluded).
Cows Diseased or Otherwise Abnormal Physically.

Freezing Point
#C

0.550

0.555
0.560
0.544
0.550
0.536
0.551
0.550
0.542
0.522
0.523
0.562

0.548

0.522
0.537
0.519
0.534
0.522
0.550
0.537
0.541

0.549

.556
.560
-543
.550
D09
549
552

SRRSO QOO ONC)

0.522
0.538
0.520
0.535
0.522
0.552
0.538
0.541

Herd or
No.

517
518
519
520
521
522

523
524
525
526
513

514

Date of milking,
1921 s

9/22
9/22
9/22
9/22
9/22
9/22

9/22
9/22
9/22
9/22
9/17

9/17

Sp

s . Gr.
Description 15.6° C.

Fat S-N-F. Lactose
(4

0

0

(Collaborator, State Dairy & Food Department, St. Paul, Minn.)

Heifer, 2 years old, in heat, tubercular reactor..... 1.0301
Tubercular reactor IO yearsioldn . i 28 T8 B o 1.0285
Heifer, 3 years old, tubercular reactor............ 1.0284
Dubercular Teaetbrntn. .. . o e % . o . S 1.0295
Tubercular reactor, wild cow, one eye blind....... 1.0328
Tubercular reactor, produced 30 lbs. 809, butter in
vicensecttive dayss 7 1. S S B R iRt e 4 1.0293
Tubercularreactor oo i iRt st s 1.0303
TAbetCHlar TEACtOr. ... .o r. o e W o s e, B0 1.0328
Tubercular cow with infected udder.............. 1.0254
Tuberculatireaetor, - in)- . i A . = Sle e 1.0290

Holstein, calved 7 days previous to sampling, in- -

fected,still*dischargespus s e & 50 % 50 1.0294
Guernsey, abortion 11 days previous to sampling.. I.034I

BhE NDOWRPAL LWL N

ddmo&

W N UG B -

9

8.
7
8
8
9
8.
8
9
6
8
8

35
.84
.00
23
.05

08
.60
.00
-59
.23

.40
-53

Ash
%

‘0

Acidity Freezing Point
% —0° C.

89¢

995 NIIZTING NOILVLIS INIWIYHIXH IADILOANNOD

MTIIN 40 AdOJSOA¥D
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freezing points within the limits for normal milk. On the basis
of these data therefore it would appear that while in many cases
tuberculosis and other pathological conditions may not necessarily
be reflected in the freezing point depression of the milk, neverthe-
less, a tew exceptionally high freezing points have been observed
which should be borne in mind when deciding the significance of
depressions less than -0.530° in the case of milk from individual
cows.

It has not been possible to include in this report any adequate
review of the literature dealing with the effect of pathological
conditions upeu the freezing points of secretions. Tieken' has
shown comparisons between the freezing point of the blood and
of various body fluids for a number of diseases in man. In the
several cases of tuberculosis reported the freezing point of the
blood remained normal, (-0.56° C.), with the other fluids under
observation closely corresponding. When conspicuous departures
from normal were observed in the blood e.g., in uremic coma, they
were in the direction of increased depressions (-0.58° to -0.68°).
Marked increase in depression in freezing point of the blood has
been observed by some investigators in carcinoma, excessive
amounts of protein decomposition products being regarded as the
cause, but this experience has been questioned by others who found
no such increase.? Koestler? has investigated the detection of milk
altered by secretion disturbances and finds that pathological dis-
turbances increase the serum nitrogen, chlorine and sodium and
decrease the lactose, potassium and phosphorus. It is said that the
altered milk showed normal lowering of freezing point; and that
this determination is a valuable check in cases where the general
analytical results indicate added water. Further examination of
thisd and other literature on the subject must be reserved for future
study.

CONCLUSIONS.

_The complete data now represent the examination of 291 samples
distributed as follows :

Normal dudiyidual icotwsh Bt 16t o i IS oo dh il 179
Normal herds g SOt S Semas S PR S i Sl el gl 61
Diseased or otherwise abnormal :
individualicomwsr o Son Bt diin b e R Ll 37
herds [0 clemed ebadad seinBeriDantay o, 1 TRl e e 3
Unclassified, requiring further corroboration ................ it

1 i) AU RRAR e e AR e e e o T e AR | B e o) 201
The results indicate : .
* Wells, Chem. Pathol. p. 324.

* Wells, Chem. Pathol. p. 461.
#Chem, Abs. 15, 10, 1581,

et = Teh 1
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(1). That there is an appreciable, and may be a conspicuous,
difference in freezing point depression between morning and even-
ing milk. This morning-evening variation is greater than that
observed between morning samples or evening samples from day
to day.

(2%7. The minimum freezing point depression of -0.530° and
maximum of -0.566° for milk from normal individual cows and
the minimum of -0.530° and maximum of -0.562° for milk from
normal herds is reasonably substantiated by the experience of all
collaborators. ;

(3). According to the data here reported moderate exercise or
moderately delayed milkings are not reflected in the freezing point
depressions of the milk. Long delayed milkings, 915 to 10Y%
hours, may or may not be followed by depressions varying from
normal. Severe exercise, strain or fatigue are followed by materi-
ally increased depressions.

(4). The milk from tubercular cows or those otherwise in poor
or abnormal physical condition has generally fallen within the

“limits for normal milk as regards freezing point. The few excep-

tions noted have been in the direction of decreased depressions.

(5). Extremely low freezing points observed in certain sam-
ples of morning milk suggest a fuller investigation of this point.
The study also of the effect of pathological conditions upon the
freezing point may well be continued. The effect of increased
acidity upon the freezing point depression with a view to corrobor-
ating or modifying the correction factor suggested by Kiester®
should be studied.

MARKET MILK.

Nine hundred and sixty-seven samples of miarket milk have been
submitted by the Dairy and Food Commissioner classified as
follows :

Nt viound? adulterated o S CR S RO s 593 61.3%
Adulterated by dilution with water .............. 78 8.0
Adulterated “byfskimmingt La b0 0L Lo Vs 30 3T
Adulterated by skimming and dilution with water it 0.I
Adulterated by reason of being:

below standard in solids and solids-not-fat .. 139 14.4

below standard in solids and fat ............ 21 2.2

below standard in solids, fat and solids-not-fat 105 10.9
4B e BN <L A Sl SR e, SR 967 100.0

There is reason to believe that the general quality of market
milk available in this state is better than the data just given would
indicate since, as we have stated in previous reports on this subject,
the majority of samples received by us.are submitted upon the
suspicion of inferiority or adulteration. Many samples are tested

* Jour. Ind. Eng. Chem,, o, p. 862.
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" TABLE XI. ADULTERATED MILK. ' TaBLE XI. ADULTERATED MiLk—(Continued).
g Dealer ﬁ « 3 Dealer .'E o Dealer é E - Dealer % b
Z g &2 | 5 |8 5 G i & k&
Containing Added Water. Containing Added Water y Containing Added Water Containing Added Water
VO, ' S lz—conmlz{ued V—Vconcluded
: 0 | ocky HiLL. ' OODBURY.
21102 ng Tlllompson & T. B. Shsoh T %Oé‘llr‘ln‘fr‘gl“m' a1 20362| J. Anulewicz............. 10.34]3.1|(20353| B. H. Shaw.............. 10.78
i g}i{hy ~~~~~~~ it 10.93(3.8 AU B O e e b -97/3-5 20363| J. Anulewicz............. 1151456130386/ B HOSHaw ., .. Lot i T 10.59
21103 Ed 1ompson - b. Heu 3 20304| *]. Anulewicz. .. ..... W00 10.90|(3.2
EET IS s G 7.982.8 ! i 20365| J. Anulewicz............. 11.04/3.6 Skimmed Milk.
i 10378| Geos Waltz. . .t ., 9.76/2.3 20366| J. Anulewicz............. 10.82|3.5 BRIDGEPORT.
ARKHAMSTED. 19379 Geo. Waltz. .. ......0.00. 10.473.1 20367 J. Anulewicz. ............ I1.14|3.6|[20436] Beebe Dairy............. 10.91
20719/ Ralph Bradley........... 10.81(3.3 20374| Toney Russell............ 10.97/3.5
20713| Chas. H. Segeyt.......... 11.55|3.7 FORESTVILLE. BRiIsTOL.
20%720| John J. Wright........... 9.88|2.9(|21105| Weintz Zwarville......... 10.95(3.4 SHELTON. 21104| Presto Lunch, Peter Blanos|11.19
20426| Joseph Carson............ 10.83(3.3
BECKLEY. GUILFORD. 20427| Joseph Carson..... e Lt 11.09(3.5 DANIELSON.
19156 Thomas Boncek.......... 4.19|1.1|{10558| Wm. Hinnes............. 10.30(3.0 20428| James Facendo........... 11.07|3.4|[21150| Harry Evergates......... ~|10.99]2.
19157 Thomas Bodcek.......... 5.17/0.7|l19555| C. Woruncke. ............|[11.20[3.6 21088 J. W. Gallup............. 11,4712
19159| Alex. Kokoski............ 7.56/2.8||19556| C. Woruncke............. 12.19/4.9 STEPNEY DEPOT.
19415| Mnozinskd.. .00t o0 11.04(3.7 EasT GRANBY.
. BERLIN. HAWLEYVILLE. 19416| Mnozinski............... 10.38|3.3|[2z0902| M. C. Griffin............. 11.14/2.
Iglgo ‘K’imes dBalf]}g,e ........... 10.90|3. 5//10368| S. Bonderank............ 8.622.7 19417 Mnozinski. ... .. LETE N 10.07|3.2|[20903| M. C. Griffin............. 11.16|2.
17389 exander Bruce....... ... I1.35/3.7//19369| S. Bonderank............ 9.122.5
Al o PR e : UNIONVILLE. . GOsHEN.
;;ggg Al:i:gd:; Bﬁg: ......... Ig.z? g; 18543| John Oshavett............[10.123.1 21101| Edward Sailing....... ....|11.20|3.6||19080| S. Oviatt................ 11.34
KENSINGTON
: i WATERBURY. HARTFORD.
i ot k'B §T§ANY' ! 20747| Walter Rudnick.......... 10.42(3.4 20805| Exchange Lunch.......... 10.91(3.3(/20687| Vermont Lunch... 2 ..... 10.50
532 sasloski CEQisinicrnts miniaisly 10.64/3.6 2080%7| Puritan Ice Cream Parlor. .[10.24[2.7
4 ; : MERIDEN. KENSINGTON.
ETHEL. 21006/ Belmont Lunch, T. Chamis| 9.69[2.7 WATERFORD. 20743k EonissPrey i DTN H 12.04
19388 E. H. Converse........... 10.94(3.7|(17382| D. Marcellino............ 10.86(3.2 19265 Joe Veritod i s Surlaiiin. 10.46(3.2
17305/ D. Marcellino............ 10.58/3.3 : MERIDEN.
BLOOMFIELD. : WETHERSFIELD. 21003| Jack Barkowitz........... I1.31[2.5
20016/ BEBallai’ . pon o 10.63(3.2 MILFORD. 20378| Gerrent Bros............. I1.11(3.4|[21005| Frank E. Packard........ 10.82(2.2
20393| Thomas Seathem......... I11.48|4.2||19410 Chris. Anderson.......... 9.79(2.6 20395 H. W. Wells............. 10.08/3.4
20394| Thomas Seathem......... 11.16(3.9|/19411| Chris. Anderson.......... 9.93[2.8 20396| H. W. Wells............. 10.85/3.5 NEw BRITAIN.
' 20307@H . W, Wells | Csuid o 10.10(3.0||[20731| James Chimoridis......... 9.90|1.6
BRANFORD. NEW MILFORD. 203080 H. W. Wells. . ..... 0000, 9.62(3.0|[20735| Hudson Lunch...........12.04/2.9
21320 Eick.1 1Dxi‘/tl)iago.u .......... 10.86/3.7//19331| John Anderson........... 10.46(3.3 L 20739 Welgner Bros., Hotel Beloin|11.01|2.4
1905094 Angello Mongello......... LI U5(3 /5(l10308% ). Prucknile: . wilicl, oo . . 10.73/3.3 18304 A [ Back, . el i 11.71)4.0 - NEW LONDON.
i BRIDGEPORT, ool g 18305 ALJiiBacler: pihnit el i w 10.62|3.0||18825| Far East Lunch.......... 11.07
Heehe Do 8 : 18306 AT Baek . e SR 10.3213:2
20442| Beebe Dairy............. 9.51(2.9|/1853%7| Peter O'Haro............. I1.63(4.1 18307 @A Back onl bl SR IL.I13.5 Rocky HiLL.
20523| Beebe Dairy..... .. TEIR 10.38/2.9/(18353| M. Roberts.............. 8.18/2.9 ] 20985/ C. F. Crosson., ...« ....... 6.72|1.6|120373| Toney Russell............ 10.71
183841 M Roberts [ Libisn allis 8.152.6 & 20360 Fred Suppe.diuiilod, o, 10.97
i BristoL. ! WILLIMANTIC.
208031 AG ANkl it ron 0 e 10.73|3.3 NorwicH. 21017| Walo Andryshawki........ Ii32 37 STAFFORD SPRINGS.
21190 George Anderson......... 10.92(3.6 21275 Rand Bros............... 11.26
CANTON. y WOODBRIDGE.
20043 M Basha S, bzl 10.80l2. RIDGEFIELD. ] 20534 IISeblomw 7% aic.. . L. s 10.27|2.5 SUFFIELD.
913.5 >
18328 Mike Mishi.............. 11.894.1|[18563| Jacob Baker............. 12.2904.4 5 20838/ L. Setlow L Al L aiioa 10,1512, 5{l20061) ‘A, G.'Bissell. o Ll v 11.34




274 CONNECTICUT EXPERIMENT STATION BULLETIN 236 : g

TABLE XI. ADULTERATED MILK—(Concluded).

|
id Dealer ;_é 2 8 Dealer Ef 5
Z ol el L Bale
Skimmed Milk—continued Skimmed Milk—concluded
o THOMPSONVILLE. 5 WiNDsor Locks.
20975 Geo. IPhomlas AR KL 10.892.3 B GliCirar oA AR |
20969| Peter Tenerowicz......... 10.50[2.2 21?25 B;iec%ge\}rliewaest.,Thos. gl -99/2:3
e Re o cheol! - i Bt ] 12.10(3.1
192%77| John W. Worral.......... 10.95|1.9
- WOODBURY.
WesT HARTFORD. 1388518 Foe Balty " Au s oAt 12,3212 7
20989 E. W. Downs............ 10.39/1.3/121010| Unknown................ 11.252.6
20996| W. E. Johnson........... 11.19(2.4
20990 R. B. White.............. 10.90(2.2 Weoledand Sime v
WINDSOR. SHELTON.
20979| I. W. Hemphill........... 11.28(2.1|[20544| Alex. Emory ............. 9.54(2.1

by inspectors attached to the Dairy and Food Commissioner’s
Department who have qualified for licenses to test milk and cream.
In this way we are often saved the necessity of testing milk of
good quality. '

Samples found adulterated by reason of watering or skimming
or both &ire summarized in Table XI.

Ninety-eight samples have been submitted by purchasers or pro-
ducers of which number three were found to be watered.

CREAM.

Twenty-two samples of cream have heen examined for pur-
chasers or producers and four to check candidates for tester’s
license. ]

ConpENSED MiLk AND OrmER M1k Propucts.

Eight samples of various milk products have been examined.

Three samples of condensed milk were found to be of average
composition and require no comment.

Two samples of condensed skimmed milk D. C. Nos. 20160 and
20204 were mouldy and unfit for food.

A sample of malted milk, 15976, submitted by Crary Brokerage
Co., Waukesha, Wis. was examined as follows :

Moisture 1.90 per cent.; ash 3.78 per cent.; nitrogen 1.42 per cent.; fat
7.60 per cent.; acidity as lactic acid 0.86 per cent.

MF;f'c.}‘: e
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" A sample of milk powder, 16272, contained moisture 4.34 per

nt. and fat 3.45 per cent. 1
CeProtein millé, 17957, and Modified Buttermilk, 17958, both made

by the Beebe Laboratories Inc., St. Paul, Minn. were examined
as follows:

INFoRmmas = e Sl e e 17957 17958
N W (R M R I SR AL e Y A 86.30% 00.02%
FSIE A PR PR < RDME AR W R iang 0.0 0.93
IBrotemn (@ x 6.380) 0 A UL L ey 6.20 3.40
190 (A SR LR TR o SR S SRR N o 2,75 043
Carbohydrates. ((by difBdTa. Gaboia .. 00 . 2.92 4.62
Aeidity, calc. astlactic acids . &t L g . . 0.72 0.60

1 Starch conversion products present.

Protein Milk, 17957, is stated to be prepared by the formula of
Finkelstein and Meyer and to be relatively low in carbohydrate
and mineral matter and comparatively high in protein. It is
directed to make the contents of the can, 20 ozs., up to 1 quart,
hence the composition of the diluted material will be approxi-
mately, solids 8.5 per cent., protein 3.9 per cent., fat 1.7 per cent.,
carbohydrate 1.8 per cent., ash 0.6 per cent. and lactic acid 0.5
per cent. This shows rather more protein and less fat than the
diluted material is stated to contain but agrees with the statement
as regards lactic acid and carbohydrates. As compared with aver-
age whole milk the product is higher in protein and much lower in
sugar, as claimed. Mineral matter (ash), is higher than in average
whole milk. ;

Modified Buttermilk, 17958, is stated to be freshly prepared
buttermilk combined with carbohydrates consisting of starch and
resultant dextrins. This preparation as well as Protein Milk are
intended for infant and invalid feeding and both the quantity to be
fed and the frequency of feeding are left to the discretion of the
physician.

Human MiLk.

Thirty samples of human milk have been examined for physi-
cians or for the Visiting Nurse Association. Nurses should bear
in mind the necessity of obtaining a representative sample for
examination because the fractional parts of the secretion vary in
composition. The variation is chiefly with respect to fat so that
no adequate idea of the “richness” of breast milk will be obtained
unless the entire supply is drawn and well mixed.?

The composition of milk varies with the species, with individuals
of the same species and with the same individual under varied
conditions. The average composition of cow’s milk can be stated
with rather more accuracy than that of human milk on account of
the difficulties, in many cases, of obtaining adequate and repre-

* Conn. Exp. Sta. Bull. 227, p. 255.
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sentative samples of the last named. Authorities will differ as to
the exact figures which should be chosen to represent the average
composition of the milk of these two species but the following
comparison may be taken as illustrating their essential differences.

-

TasLe XII. Averace ComposiTioN oF Cow’s MiLk anp Human MiLk.

No. of i
analyses Water Solids Protein Fat Sugar Ash

=% %o Bty w00y niafan 1 < P

Cow shimlls) v sl w LD s 12.6 3.8 3.6 4.5 0.7
Einransmillcts s e 200, 15 874 12.6 2:3 3.8 6.2 0.3
04° 882 11.8 1.5 3.3 6.8 0.2

1 As stated by S. M. Babcock.
2 From Konig’s Chemie der mens, Nahr. u. Genuss., Leach 2d Ed., p. 127.

3 From Richmond, Dairy Chem., London, Leach 4th Ed., p. 113.

It is evident that cow’s milk contains more tissue building
material, protein and mineral matter, than human milk which is in
harmony with the peculiar needs of the first named species, the
young of which are born in a relatively more advanced stage of
development than is the human being. .

Analyses of the samples submitted during the past year are given
in Table XIII. 4
! OYSTERS.

Three samples were examined for the Dairy and Food Commis-
sioner. Two of these, 18545 and 18546, were taken from the
Thomas Oyster Co. and one, 18547, from the J. P. McNeil Estate,
both of New Haven. Sample 18545 had been aerated by means
of a mechanical blower, evidently in water of less salt content than
that of the original oyster liquor. Samples 18546 and 18547 were
shucked oysters not so treated. It is illegal in this state to “sell
oysters or other shell-fish which have been subjected to ‘floating’
or ‘drinking’ in brackish water, or water containing less salt than
that in which they are grown.””*

Analyses are given in Table XIV.

Solids, ash and salt in the drained oysters are distinctly less in
18545 than in the others and the salt content of the liquor is only
a small fraction of that found in the original liquor.

TEA.
DETERMINATION OF CAFFEINE.

According to the plan indicated in our report? last year a method
for the determination of caffeine in tea, which was devised in this

* Conn. Regulation 14.
? Conn. Exp. Sta. Bull, 227, p. 256.

TEA. 29

TaBLE XIII. ANALYSEs OF HuMAN MILK.

No. Solids Protein Fat Sugar Ash
% % % % %
15843 10.50 T:37 1.20 .6
15872 12.76 1.28 3.40 ;82 8:22
Y5037 11500 ) Roe sy, 3.00
EOZOTY 1 4T T 1.46 1.50 ;
O304 el L 1.40 3.60
T0370: 0 e o 1.50 2.20
12207 ..... 2.80
16854 9.48 1.00
13872 ..... B.21 2.60 OI7
1691 14.17 I.60 .50 6.8
TOQT T e Wanits s Tii72 2.20 3 024
160004 s il . 1.28 3.40
17038 14.10 128 6.20 6.38 0.2;;
17030 15.14 1.28 7.40 6.31 0.15
17055 10.43 1.08 2.60 6.61 0.14
17003, DUNTLE ] L:28 3.40
17124 9.60 T2k 1.20 6.95 0.20
17514 11.36 0.92 2.80 7-64 0.15
17542 12.60 13T 3.80 728 0.21
17607 12.28 I, 32 3.20 7-.54 0L 22
17614 I11.91 1.03 3.40 726 0.22
17623 15.60 1533 5.30
17644 13.42 I 4.20 8.971 0.25
17627 13.95 4.80 Giteint 0.33
17650 IT.71 T34, 2.20 7.95 0520
17732 12.15 1.46 5.00 5.43 0.26
17758 11.45 1.79 2.20 7-19 0.27
17767 11.95 2.66 9.16! OS12
170200 Bl Lo .27 3.80
17922 11.06 1:28 2.20 7: 31 Q.27
! Protein included,
TaBLe XIV. ANALYSES oF OYSTERS. X
DUCIN VISR e ENLET O8RS ¢
Net weight of ‘sample, grams .. .0...0u. 0. in. :ggdés .:,782?16 4:7885 37
Weight of liquor)igranis Uistannd o s, Shall 34.7 128-7 110.5
Weight of drained oysters, grams ............ 4290.1 345:7 367'5
Loss on boiling drained oysters, per cent ...... 49.79 40.93 43'30
Solids in drained oysters, per cent ............ 16.10 22'13 20.6
Ash in drained oysters, per cent .............. 1.06 2.41 2.25
Selidsifin | liquon, ‘perticemtditilsl ouinlihinh 4.15 5.22 '1461
Ashuiniliquor: iperycentemmsle (= 0 O 0.60 2.48 g 2
Salt (NaCl) nsoystersdipenicantali . 0k e 0.05 0.68 o'g
Salt (NaCl) in liquor, per cent ............ 4 0.24 1:92 1'8\3

laboratory, has been studied collaboratively and the results have
been summarized elsewhere by Mr. Andrew.! An abstract of his
report is given here.

*Report of R. E. Andrew, Referee on Tea, Assoc. Official Agricultural

Chemists, Washington, Oct., 1921.



278 CONNECTICUT EXPERIMENT STATION BULLETIN 236

COLLABORATION.

Samples were sent to ten different chemists who expressed their
willingness to cooperate. Reports were received from Mr. Henry
Iepper, Bureau of Chemistry; Mr.W. S. Hubbard, who reported
analyses by Mr. Charles A. Herrmann, Bureau of Chemistry, New
York Station; Dr. I. K. Phelps,Food Control Laboratory, Bureau
of Chemistry, who reported analyses by Miss Dorothy B. Scott,
Miss Lillian Offutt and Mg~ J. I. Palmore; Mr. L. E. Walter,
Laramie, Wyoming, whosreported results obtained by Mr. Harold
R. Baker, Asst. State Chemist.

INSTRUCTIONS TO COLLABORATORS.

Three samples were used, viz., I Green Tea, II Black Tea, I1I
Mixture of Green and Black Teas. Each sample was finely
ground and well mixed. Sub-samples were sent to each collab-
orator with the following instructions:

Determine caffeine in each of the samples by the following
methods :—

MODIFIED STAHLSCHMIDT METHOD.

Weigh 3.125 grams of the finely powdered sample into a 500 cc. flask,
add 225 cc. of water (this volume will be reduced to about 200 cc. by boil-
ing), attach a reflux condenser and boil for 2 hours. Add 2 grams of dry
basic lead acetate and boil 10 minutes. Cool, transfer to a 250 cc. graduated
flask, fill to the mark, filter through a dry filter, measure 200 cc. of the
filtrate into a 250 cc. graduated flask and pass hydrogen sulphid through
to remove the excess of lead. Make the solution up to the mark and filter
through a dry filter. Measure 200 cc. of this filtrate into an evaporating
dish and concentrate to about 40 cc. Wash the concentrated solution with
as little water as possible into a small separatory funnel and shake out six
times with chloroform, using 25, 20, 15, 10, I0, I0 cc., respectively, com-
bining the several extracts in a second separatory funnel. Treat the com-
bined extracts with 5 cc. of 1 per cent. potassium hydroxide, allow the
liquids to separate and draw off the chloroform. Wash the aqueous solu-
tion in the separatory with chloroform, in two portions of 10 cc. each
adding these washings to the main extract. Distill off most of the solvent,
transfer to a small tared flask, evaporate, dry at 100° C. and weigh. Test
the purity of the residue by determining nitrogen therein and calculate
caffeine by the factor 3.464. i

POWER-CHESNUT METHOD.

Extract 10 grams of material for 8 hours in a Soxhlet apparatus with
hot 95 per cent. alcohol. Add the alcoholic extract to a suspension of
10 grams of heavy magnesium oxide in 100 cc. of water, rinse the "flask
with a little hot water and add rinsings to the mixture. Allow the mixture
to evaporate slowly on a boiling water bath, with frequent stirring, until the
alcohol is removed and a nearly dry, powdery mass is obtained. Transfer
the mass to a smooth filter by means of a sufficient amount of hot water,
cleaning the container thoroughly. Wash the material on the filter with

S
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successive portions of hot water until the filtrate measures 250 cc. Add
10 cc. of 10 per cent. sulphuric acid to the filtrate contained in a flask of
suitable size, place a funnel in the neck of the flask, boil cautiously until
danger of frothing is passed and continue active boiling for one half hour.
Allow the solution to cool and filter into a separatory funnel through a
double moistened filter and wash the flask and filter with small portions of
0.5 per cent. sulphuric acid. Shake the clear acid filtrate with 6 successive
25 cc. portions of chloroform, collecting the several extracts in a second
separatory funnel. Treat the combined chloroform extracts with 5 cc. of
1 per cent. solution of potassium hydroxide and allow the chloroform to
completely subside. Draw off the chloroform into a suitable flask, filtering
through a dry paper or pledget of cotton inserted in the stem of the separa-
tory funnel. Wash the alkaline liquid remaining in the separatory with two
portions of chloroform, also washing the filter if used, and unite the washings
with the main bulk of chloroform solution. Distill the solvent to small
volume, transfer to a tared beaker, evaporate to dryness, further dry for
one hour at 100° C., cool and weigh. ;

To test the purity of the residue determine nitrogen therein and calculate
caffeine by the factor 3.464.

PROPOSED METHOD.

To 5 grams of material in a 500 cc. graduated flask add 10 grams of
heavy magnesium oxide and 200 cc. of distilled water. Boil gently over a
low flame for two hours using a small bore glass tube 30 inches long as a
condenser. Cool, dilute to volume and filter through a dry paper. Take
an aliquot of 300 cc., equivalent to 3 grams of original material, in an
Erlenmeyer flask of 1000 cc. capacity, add 10 cc. of 10 per cent. solution of
sulphuric acid and boil until the volume is reduced to about 100 cc. Filter
into a separatory funnel, washing the flask with small portions of 1 per
cent, sulphuric acid and shake out six times with chloroform using 23, 20,
15, 10, 10, I0 cc. portions. Treat the combined extracts with 5 cc. of a
1 per cent. solution of potassium hydroxide. When the liquids have com-
pletely separated draw off the chloroform layer into a suitable flask or beaker.
Wash the alkaline solution in the separatory with two portions of chloro-
form of 10 cc. each and unite the washings with the main bulk, transfer
to a tared flask, evaporate to dryness and further dry in a water oven at
100° C. to constant weight. .

If desired, transfer’ the residue thus obtained to a digestion flask with
successive small portions of sulphuric acid and determine nitrogen by the
Kjeldahl method. Calculate caffeine from nitrogen by the factor 3.464.

NOTES ON METHODS.

Results for caffeine by weight and from nitrogen are desired.

In the Power-Chesnut method extraction should be continued until the
extract is colorless. The heavy magnesium oxide used should meet the
United States Pharmacopoeia requirements.

Evaporation of the last portion of solvent.from the caffeine should be
done carefully to prevent loss by spattering.

If the results by all methods outlined cannot be obtained those by the
Modified Stahlschmidt and proposed methods are particularly desired.

RESULTS OF COLLABORATIVE WORK.

The results obtained by the various collaborators are given in
Table XV.



280 CONNECTICUT EXPERIMENT STATION BULLETIN 236

TABLE XV. CAFFEINE IN TEA.

Sample I.
Modified Stahlschmidt Power-Chesnut
Method. Method,
Caffeine »  Caffeine
Analyst by weight. from N. by weight. from N.
Henry A. Lepper, 1.97 1.97 ~ 2.09 1.98
Bureau of Chemistry el LRl 2505 1.99
Dorothy Scdtt, g
Food Control Laboratory, 2.30 « I.60 24 1.93

09
.65 1.85R 1.79

=

Bureau of Chemistry. 2.02

Lillian Offutt,
Food Control Laboratory, 2.10 1.63 2.36 2.09

Bureau of Chemistry. 2.00 1.55 2.34K 2.15
J. I. Palmore,
Food Control Laboratory, 2.33 1.04 215
Bureau of Chemistry. 2.19 1.81 2.16S
. Harold R. Baker, 2.63 I3
Asst. State Chemist, 250 173
Laramie, Wyoming. 2,17 1.82

Charles A. Herrmann,
Bureau of Chemistry,
New York Station. 255 2.25

R. E. Andrew, 2118 2.08 2733
Agricultural Exp. Station, 2.19 2.08 2.34 2326
New Haven, Conn.

N
N
19}

Sample II.

Henry A. Lepper, 2.25 2016 2.15 2.06
Bureau of Chemistry. ks Loy 2.24 25077,

Dorothy Scott,
Food Control Laboratory, 2.17 1.65 2iiaoR k32
Bureau of Chemistry. 2503 1.75 e gk

Lillian Offutt,

Food Control Laboratory, 2.16 1.75 2.55 Fa o

Bureau of Chemistry. 2.10 1.58 O s o

J. I. Palmore, 2.56 1.99 202 2.20

Food Control Laboratory, 2.39 202 23352 2

Bureau of Chemistry. L sk 2.38 221
2.35R '2.20

Harold R. Baker, 2.28 1.78

Asst. State Chemist, 2.29 1.68

Laramie, Wyoming. 2.28 1.92

R. E. Andrew, 2.28 2.25 2.52 2.42

Agricultural Exp. Station, 2.29 2120 2.46 21837
New Haven, Conn.

Proposed

Method.
Caffeine
by weight. from N.
2.10 1.92
2. L 1.02
2.38 2.05
2.14 1.96
2.08° 1.65
2.00 1.85
2.20 2.02
2.29 2.02
1.96 163
2.15 1.68
2.33 1.73
2.34 2.25
2:.20 216
2.25 2007
2.20 2.15
2.20 2.15
2..20 2.10
242 T 21116
2.35 2.14
2.19 2.15
2.20  2.13
2087 2.22
228 i
2002 2.05
2SS oN2
2036 1.97
21139
2.40 1.97
2.38
2.40 2.30
2.39 2.33
2.40 2.:33
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TABLE XV. CAFFEINE IN TEA.--(Concluded).

Sample III.
Modified Stahlschmidt  Power-Chesnut Proposed
Method. Method. Method.
Caffeine Caffeine Caffeine

Analyst by weight. from N. by weight. from N. by weight.from N.

Charles A. Herrmann,
Bureau of Chemistry,

New York Station. 2.45 242 2.56 2.54
R. E. Andrew,

Agricultural Exp. Station, 2.43 237 2.49 2.44 2.53 2.5
New Haven, Conn. 2543 2,430 2.39 2832 2.53 2.52

K Modified Knorr Extractor used.
R Rask Extractor used.
S Soxhlet Extractor used.

DISCUSSION OF RESULTS.

The experience with these three methods was summarized by the
referee! last year as follows:

“The results obtained by the proposed method are in close agree-
ment with those obtained by the other two methods and the caffeine
residues are of an equal degree of purity. The time required is
very much less than in either of the other procedures.” The
average difference between results for caffeine by weight and from
nitrogen was considerably under 0.1 per cent. and practically the
same in all methods.

The results this year show satisfactory agreement as regards
results for caffeine by weight but too wide discrepancies between
these figures and the corresponding results estimated from nitro-
gen. The trouble quite evidently lies in the determination of
caffeine nitrogen, but why this should be at all troublesome, or why
it should be more so in case of the Stahlschmidt method than in
the other methods, is difficult to understand. An allowance of 0.1
per cent. for experimental error in determining nitrogen (equiva-
lent to 0.35 per cent. caffeine), is a very liberal tolerance and about
twice as great as is generally necessary; nevertheless, excluding
only those figures for caffeine from nitrogen which vary from
caffeine by weight by more than 0.35 per cent. the averages for the
three samples become as follows :

* Report of the Referee on Tea to the A. O. A. C., 1920.
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TaABLE XVI. SuMMARY oF CAFFEINE DETERMINATIONS IN TEA.

Sample No. Modified Stahlschmidt Power-Chesnut Proposed
Method. Method. | Method.
Caffeine Caffeine Caffeine
by weight. from N. by weight. ~from N. by weight from N.

%o %o % %o % %

I 2.20 2.04 2.8 2.06 2.18 2.02

II 2.26 2.10 . 2:385¢ 2.24 2.34 2,10

11T 244 2.39 2.44 2.38 2.54 253

In computing this summary no figures reported by the Power-
Chesnut method have been excluded. Of results reported by the
proposed procedure only five have been excluded. It was neces-
sary to exclude sixteen of the 28 results reported by collaborators
by the Stahlschmidt method, as it is manifestly unfair in this case
to recognize results which vary from the results by weight to the
extent of from 0.5 to nearly 1 per cent. since it is evident that the
results by weight are in satisfactory accord with the other two
methods and there are ample data to show that the method will
yield a caffeine residue of equal purity. The summary given is
reasonably fair to all methods although it will be noted that the
Power-Chesnut method gains by the fact that reports are less
complete by that method than by the other two. If all figures
reported had been included in the averages reported in the summary
the only conspicuous change would occur in the results for caffeine
from nitrogen in samples I and IT by the Stahlschmidt method.

The accumulated data of the past two years show that the pro-
posed method compares satisfactorily with the other two methods
both as regards the gross amount of caffeine obtained and the
degree of purity of the caffeine residues. In the opinion of all
collaborators it is simpler to manipulate, requires less time than the
Stahlschmidt method, and in the opinion of some it is superior to
the Power-Chesnut method. The referee, however, made the
second recommendation that the Power-Chesnut method as
herein described, except that in line 10 the wording be changed to
read 20 cc. of 10 per cent. sulphuric acid instead of 10 cc. of 10
per cent. sulphuric acid, be made official for the determination of
caffeine in tea; and made a first recommendation that the pro-
posed method for the same determination also be made official.
Both recommendations were adopted.

VINEGAR.

Thirteen samples were submitted by the Dairy and Food Com-
missioner, four of which failed to meet the legal requirements.
Three samples, 20777, 20778 and 20778A, were sent for examina-

vl
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tion in connection with a peculiar growth which formed on the top
of pickles in which this vinegar had been used. The growth was
referred to the Department of Botany of this station and found
to be a dense growth of bacteria zoogloea. The infection is
thought to have come from the pickles but experimental inocula-
tions of this and other vinegars indicated that this particular
vinegar offered especially favorable conditions for growth, the
exact cause of which has not been determined.

Of eight samples sent by individuals three were found to be
below the standard required in this state.

MISCELLANEOUS MATERIALS.
Foobs, ETC.

Twenty samples of this class have been examined for individuals
and for the Dairy and Food Commissioner. They require no
particular comment.

D. C. No. 20161. Baked Beans, Diamond Brand, were found
wholesome and fit for food as far as organoleptic tests could
discover.

17473. Blackberry Preserves, showed gas formation, had a sour
taste and were judged unwholesome. '

< 16313. Cherries, Maraschino, were analyzed as follows:

Solids 52.63 per cent.; invert sugar 11.48 per cent.; sucrose 38.22 per
cent.; ash 0.17 per cent.; undetermined 2.67 per cent.

The liquor and drained cherries were analyzed separately and
the above composite analysis calculated. The cherries were colored
with a permitted dye, erythrosin, and no alcohol, saccharin, salicylic
or bhenzoic acids or sulphites were found.

16294. Crullers, sugared, were analyzed as follows:

Moisture 21.80 per cent.; ash 1.42 per cent.; protein (N x 6.25) 5.88 per
cent.; fat 21.23 per cent.; carbohydrates, by difference, 49.67 per cent.

16757. Les Fruits. This is a fruit paste to be used as a laxa-
tive food. It contained:

Moisture 31.41 per cent.; ash 3.11 per cent.; protein (N x6.25) 3.12 per
cent.; ether extract (crude fat) 2.26 per cent.; total sugars, as invert sugar
48.40 per cent.; undetermined nitrogen-free extract 6.99 per cent. Emodin-
bearing drugs present. i

D. C. No. 20205. Peaches, canned, were found to be wholesome
and fit for food. Another sample 17470, V-W Brand, was fer-
mented and the can sprung by gas pressure.
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16302. Purslain, canned, prepared by Mrs. John Haberle, New
Haven was examined as follows:
Moisture 91.68 per cent.; ash 1.76 per cent.; protein (N x 6.25) I.12 per

cent.; fiber 1.19 per cent,; ether extract 0.35 per cent.; nitrogen-free
extract, by difference 3.90 per cent. ot .

Chemical analysis alone is not very illuminating. The product
is said to possess antiscorbutic properties, which, of course, no
chemical analysis can demonstrate.,

Other samples include sugar, flour, canned spinach, canned peas,
wine, beer, whiskey and water and require no particular comment.

Thirty-one samples were examined for poisonous, injurious or

MaTERIALS EXAMINED FOR PoIrsons, Erc.

illegal substances as follows:

No. of
samples. Kind of Material. Remarks.
1 Bread. Moulds present.
8 Candy. No poisons detected.
Alcohol 0.4 per cent. in one sample.
I Canning compound. Borax present.
4 Chicks, viscera of = No poison detected.
I Corn. No poison detected.
T Coffee. No poison detected.
i Deposit in engine. Aluminum powder.
1 Ginger extract. Capsicum present.
1 Goose, viscera of Pins, nails, staple, bits of brass in gizzard.
1 Lumps in flour. Not identified.
2 Soils. No poison detected.
5 Stomach contents. No poison detected.
3 Urine, for lead. No lead detected.
i Wine. Traces of tin and zinc.

IT.0 DRUGS,
PROPRIETARY REMEDIES, ETC.

Five preparations of this class have been examined.

15668. Dr. True’s Elixer, a family laxative and worm expeller,
made by Dr. J. F. True & Co., Auburn, Me. and Knowlton, Que.
Examination and analysis showed the following composition :

Alcohol 7.90 per cent. by volume; solids 45.0 grams per 100 cc.; flavor

wintergreen ; _santonin none; spigelia indicated; emodin-bearing drugs
present, aloes identified.

‘This is a syrup containing vegetable laxatives. A previous
examination' of this remedy showed the presence of santonin
which has apparently been replaced by spigelia.

15670. Russell Emulsion, made by the Standard Emulsion Co.,
New York. This preparation is said to be made of equal parts of

* Conn. Exp. Sta. Report 1914, p. 254.
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beef suet, cocoanut, peanut and cottonseed oils with clove oil to

flavor and less than 34 of 1 per cent. of sodium borate as a

preservative. i ; it
Examination and analysis showed the following composition :

Solids 47.45 per cent.; ash 1.74 per cent.; fats 39.11 per cent.; constants
of fat, refractive index 1.4613, Riechert-Meissel No. 9.4; cottonseed oil
present; boric acid 0.32 per cent.; oil of cloves present.

The declared composition is practically substantiated by the
analysis. No test was made for peanut oil but cottonseed and
cocoanut oils are indicated. Sodium borate is illegal when used as
a preservative in foods' but its use in drugs is probably within
the law. :

15669. Milks Ewmulsion, made by the Milks Emulsion Co.,
Terre Haute, Ind. ‘

- Examination and analysis showed the following composition :

Solids 05-43 per cent.; fat, unsaponifiable, 94.00 per cent.; glycerin, small
amount indicated; wild cherry not identified; oil of wintergreen present.

- This analysis essentially confirms advertising literature which
states that the product is composed of about 95 per cent. of petro-
leum oil with vegetable oils, glycerin and wild cherry syrup.

D. C. No. 18396. Medicine submitted by the Dairy and Food
Commissioner. It is not sold as a proprietary remedy and there is
no advertising literature available. The medicine was purchased
as a cure for tuberculosis and the purchaser claims that a cure was
effected. The preparation was a syrup containing alcohol, chloro-
form and unidentified vegetable extractives. Opium alkaloids and
emodin-bearing drugs were not detected. The label bore no claim
of curative properties.

D. C. No. 16330. Phosphorated Iron, distributed by the Iron
Remedy Co.; Fort Wayne, Ind. These were sugar-coated pills in
which iron and phosphates were the only medicaments detected.

UNITED STATES PHARMACOPOEIA OR NATIONAL
FORMULARY PREPARATIONS.

All samples discussed in this section were submitted by the
Dairy and Food Commissioner unless otherwise stated.

Bay Rum.

Bay Rum, or Spirit of Myrcia, was formerly an official prepara-
tion of the United States Pharmacopoeia. These names are used
synonymously in the 3d edition of the National Formulary but in
the 4th edition the title Compound Spirit of Myrcia appears and

the name Bay Rum has been dropped. The formula, however,

* Regulation 7.



286  CONNECTICUT EXPERIMENT STATION BULLEPIN 2306.

remains substantially the same, the finished product containing
about 58 per cent. of alcohol by volume. The preparation is held
to be fit for beverage purposes under Federal Prohibition Regula-
tions® and for this reason we find many samples marked to indicate
that they have been medicated with tarter emetic or otherwise to
make them non-drinkable. 4

Twenty-four samples were examined. The inspection was made
primarily with reference to the possible presence of wood alcohol
but that substance was not found in any case. A large proportion
of the samples were deficient in grain alcohol, nineteen falling short
of the standard or declared alcohol content by more than 10
per cent.

TiNcTURE oF BELrApDONNA LEAVES.

This preparation should contain in 100 mils not less than 0.027
1gram BOTOIOLE than 0.033 gram of the total alkaloids of belladonna
eaves. ’

Nine samples were examined. All were found to be of standard
strength or within reasonable limits thereof.

TaBLE XVII. Assays oF TINCTURE OF BELLADONNA.

Alkaloids of
D. C. No. City or Town Dealer belll)icgol%r(l)aécg‘m.
Fo428 i er by i ] P rld Rl @i SMSIE ] 0.025
20134 Eloriford sl SissoiiDrugiCer LnllB RSN L 0.027
201260  Middletown.. ... Hartman Drug Co..vovvvvnvnvninsns 0.029
1970050 New Britazper.. Ly Kes Liooett @ LGl o e e < 0.027
20210 New Haver ....Est. of J. A. Hodgson............. 0.025
19715 Thompsonville. .Geo. R. Steele, Est................ 0.026
20185  Unsonville . . . .. Pavliflyanyiditiceatl e USES T 0 0.025
20170 Waterbury. . .. .. Apothecaries Hall.Co.ui bl vl o o 0.035
20111 Willimantic. . . .Cartier, The Druggist............. 0.032

Brrraponna Leaves (Powbpgr).

Belladonna leaves should yield not less than 0.3 per cent. of total
alkaloids and not over 20 per cent. of ash.?

One sample, 19641, was examined which was not excessive in
ash but was deficient in alkaloids, containing only 0.17 per cent. or
56.6 per cent. of the required amount.

MLk or BismurH.
The official preparation of Bismuth Magma contains not less
* Bureau of Int. Rev., Regulations 60, p. 36.

AUS.P. IXsp.i448.
*U.S.P. IX, p. 72.
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than 5.6 per cent. nor more than 6.2 per cent. of bismuth trioxide,

Bi @t i .
?Fe; samples were submitted which assayed as shown in Table

XVIII.

TaBLE XVIII. Assays oF MILK OF BIsMUTH.

. Per cent. Bi203,
min. required

D.C.No. City or Town Dealer or Manufacturer ordeclared found
201708 LMeriden; . .- wiviies - Louis Liggett (Park Davis)...... 5.6 6.6
19421 Naugatuck ......... Carl G. Olson (Park Davis)...... 5.6 6.8
19702 New Britain .. .. ... L. K. Liggett Co. (Park Davis) .. 5.6 6.8
20494 New London ....... James’ Drug Store.............. 5.6 6.4
L4321 WOhellof. .- i d s b6 B JreBarden ((lly) .. c.ooa.i o 5.6 3T
19621 So. Manchester. . ... J. H. Quinn & Co. (Lilly).....:.. 3.35 3.8
10631  Stafford Springs..... D. H. McCormick (Park Davis). 5.6 6.9
19717 Thompsonville. . . . . . Geo. R. Steele, Est. (Lilly)....... 3.35 3.8
20188 Unionville ......... AlbertC.iRoby(illy) . | ekt 5.6 N7
20106 Willimantic. . ... ... Bay State Drug Co. (Park Davis) 5.6 ' 6.0

The products examined are not of the druggists’ own manu-
facture except possibly in one case, and the amount of bismuth
present is somewhat in excess of the maximum amount named in
the official specifications in most cases. Two of the Lilly products
are stated to contain 3.35 per cent. bismuth trioxide and it is proba-
ble that the other samples of this make are intended to be of the
same strength, but the samples as sold have no declaration of the
fact and were therefore presumed to be of standard quality, hence
arises what is probably only an apparent deficiency.

SorurioNn oF Carcium Hyproxime (LiME WATER).

This preparation is a solution containing not less than 0.14 per
cent. of calcium hydroxide, Ca(OH),, at 25° C.?

Sixty-nine samples were examined and twelve were found to
be deficient by substantial amounts. Assays are given in Table
XX ;

TiNcTuRE OF COLCHICUM SEED.

One hundred mils of this tincture are required to contain not
less than 0.036 gram nor more than 0.044 gram of colchicine.?

Two samples, 19438, from Goulden’s Pharmacy, Stamford, and
19430, from F. G. Stanford, Shelton, contained 0.03 gram and 0.04
gram of colchicine respectively.

1S P IX, p. 260.
21J.SiP. X, p:i239.

EWSIELIX D, 453
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TABLE XIX. AssAvs oF LIME WATER. ; TABLE XIX. Assavys oF LiMme WATErR— (Concluded).

. ; : ! ; droxide,
D.C.No. City or Town Dealer CalcxumpI;Il}r Ccl;(r)l}éfde DB S Set T iR Calcmmplgxy c;gi.l >
20470 'Bethel. | SIS English’s Drug Store.............. 0.06 19726 Wallingford. . . .. Wallingford Drug Co., Inc.......... 0.16
20218 Branford........ Branford Phargdcy............... 013 - 20169 Waterbury..... .. Apothecaries Hall Co.............. 0.04
20215 Spaldinad@o otk S fiall e s 0.03 : 20162 He: Weailtalke ' Drugh Co. . vl vl S 0.15
20412 Bridgeport.. ... .. Kaesmann Drug Store............. 0.16 20191 West Hariford.. Allen B. Judd Co.................. 0.I3
10743 WBrestols. ... i Madden'Drig Storel .m0 L L 0.15 20418 West Haven..... Home!Drug Store! ... ... . Suumiedli 0.16
19745 Rickman's Economy Drug Store.... 0.15 10441 Westport..... ... Westport: Drtig €o. . e v i 0.19
19740 Eeroy P Fiicker o, . 6 A0y i i 0.17 : 20131  Wethersfield. . . .. WD A oan U SRER T i sl S 0.16
20323 . Ceniral Village. . H. Elmer Lewis................... 0.16 20117 Willimantic. . . . . Wilson Drug Co.............o..oons 0.01
20128 Cromwell........ Geb S ChapiniEst,. . L Sy 0.16 20115 Chas. de V}ll_ers ................... 0.17
20464 Danbury........ Bumns Moo Storeli) . . LAy 0.16 ; aras WinSied! 2 s John ASWillianas o ke £ asnnd = st 0.16
20474 Doran!s' DrugiStore. ... . . sy, i 0.16 . s
20468 Kenner'& Benjamin, . i ... ... 0.12
20319 Danielson. .. .. .. Burrough's Drug Store............ 0.17
20316 & Dayvelle.’. =10 ). Wi B aBelle AL g REte g 0.14 Tixcrure oF FERric CHLORIDE.
19734 East Hartford...O'Connell Drug Co................ .17 : : : ; : 3 er
20483 Fairfield. ... . ... The Boyle Pharmacy.............. 0.10 : This preparation 1s required to contain not less than 4.48 p
20486 Randall’'s Pharmacy............... 0.17 cent. of iron (Fe).
20158 Hariford........Frank L. Palmer.................. 0.17 3 Eighteen samples were submitted and gll were found to be of
Sty (Meritons . Vo e e standard quality or within reasonable limits thereof,
20176 Lomis iane thagainn’ st sulani it 0.16
20182 EinkeiRharmaey i LS e 0.13 .
20122  Middletown.. ... .Lincoln’s Drug Store.............. 0.16 TaABLE XX. AssAavys ofF TINCTURE OF FERRIC CHLORIDE.
20239 Milford.........J. H. I]_SIarnes ..................... 0.05 Tron (Fe),
20240 JehnrHowes. 3o walrersnns ~adieiig 0.14 ¢ per cent.
20305 MYsHC... . o oivius Mivetic Pharmacy.. 1 a0 e SRl 0.17 DaEa ol Civide dTown s Deﬁ';.e; Co st b Og el
20487 New Haven. ... . Coburn’s Dri1g Store. ...« . ou e e 0.16 20216 Branford........ Hp‘adll 'gD B T
20105 T. P. Gillespie & Co. . ... ..oon oo, 0.05 - 19444 Bridgeport....... Chns. B, Hall VISR A
20203 HorowichisetSonli, i ial, 1 0.21 20402 wClolonAs s, s - as. E T NI 4.75
20222 Deegan-Hope Drug Co............. 0.17 20467 ‘Danbury........ enner - 131 L et
20199 wpalding Diuc ' Coils g b it 0.14 20308 NGrotopg e . oo Wood FIDAvIS .. o ok
20207 Waft Pharmacyie o sl il s e 0.16 20489 New Haven..... Coburn AS ]?{rug R égz
20225 : Wiselege lenmedy, i ln Wit es B0 0.16 : 20211 ) %‘Stflcjéha'rm:c GEON L. .., 4:42
20219 Wood siDrugiStore. i e TEREN 0.04 20209 V?. b Kenne}:i ................... i
20496 New London. . . T P Desmarais. oo s 0.16 20221 156 H YC """" 4.76
20491 StafyiBros. A aumaior: SA AR 0.0I 20498 New London. .. :Nichols & Harris Co............... 4.54
20235 New Milford. ... Albert Evitts..................... 0.03 - 20230 New Milford. .. i?gk f}ﬁar_ﬁicy. A e 4:76
20232 i W, NN obles. seovr . salicmes nie (o341 & . 20236 ih S0 Cvi\/larlémm”".':::::--- 4.26
20300 Noank.......... Wein N, My DS SIE LE 0.05 20334 NWW'CN- s .{ar%esLi. LhetelE i IR
20480 Norwalk...... .. Devine & Hardwick Co., Inc....... 0.16 20461 South Norwalk. “Plai :ceng%ru S | SR NG L S
20482 HNGiendenmp™s Coil s e 0.16 ¢ 20450 i P 3]135 Brill g AT W, I 4.53
20332 Norwich........ SIThEP hasmdeyy il foun e Ol UAT 20248 - iStratford s s it J.(.)}.H.l.&. Bl Lo Vo o
20325 Plainfield. ... ... Edmond Mercier. ... vinve bl o S HOT6 20244 : i e v S 4.90
20102 Plainville. . .. ... GectRNByingtongd Iigyied by | 0.15 i 20302 Stomington.. .. ... ol MionaaGon il L.
20110 'Portland, . 0 EEaRlodoe it il o R e 0.16 :
203100 Putnam o5 EdwardiHOBantlL .10, sl failin) 0DL7 :
20313 James B IDonahite s, . st oo s ok 0.12 : Syrup oF FErrOUS IODIDE.
203I1 (€ =Tl D B T N e - 0.13 4 A 3 " 25 R sl
10644 Rockville. ... . ... Tnomas P Ra Ay, S e 0.14 The official preparation is a syrupy liquid containing not 1.655
19747 Southington. . . . .. Chafee's' Drug Store SUI0 (1) 1L Ul 0.16 than 4.75 per cent. nor more than 5.25 per cent. ot ferrous iodide
20462 South Norwalk. %I K. Ligpetti@or vt iy ity 0.13 (Fel,) 2

8 AL A SRR .16 4 .2/ . :

zgggl Stonington. . . ... . Burch'I;/If)arctllg Storesi L Jnak g. 15 & Six samples were examined FWO of which bk Semewhat %,?SS
20247 Stratford........ B BBl il i e or S see iyl 0.16 i than the minimum strength required but the deficiency was less than
20243 Wm. H 8t John' & Colu. . omin ik 0.14 & ent.
2015% Thomaston. .. ... Ricleett IDrHaIGows . o T Sl 0.16 Sl
20148 Torrington. . . ... Claxton's Blarmacy.«.....o i | 0.16 o
20150 Colling & @ollins /o005 1 AaaW g 0.15 "U.S.P.IX, p. 454.
20187  Unionville. . . ... BaylElynn= st sl i il i 0.09 *U.S.P. IX, p. 429.
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TABLE XXIII. AssAys OF TINCTURE OF IODINE.

TABLE XXI. AssAvys oF FERROUS IODIDE. Grams per 100 cc.
I KI

: Fel,, A D. C. No. City or Town Dealex: :

D. C. No. City or Town Dealer per cent. 20213 Branford........ ARSI IWAl larne i Lt ol pee ol i 7.0 5.0
10443 Bridgeport.. .. ... John Clampet Drug Store.......... 5.30 . 20413 Bridgeport....... European Pharmacy............ 6.7 5.1
20409 ATt VABTOSISEMEAYT. 1 ¢ rdutebuidl. " 4.41 | 20407 B AviScalton st il fe i o 5:60 41625
20208 New Haven.. ... a7 PRaBmaey: o $ . o s B 4.38 : 20410 ) Wolf-Hex,rnan ................... 6.8 4.9
20220 - New Milford.. . .RParki Phatmacyiliibneie it teaddl. 470 19746 Bristol..........Rickman's Economy Drug Store.. 6.9 5.3
20338 Norwtoh:iu .y .3 Ieei OsgBodu s il . . s bl Susihls 5.19 19739 Leroy P. ,Tucker ................ 6.6 4.8
20452 South Norwalk..Plaisted Drug Store............... 4.84 20471 * Danbury........ Northrop’s Drug Store.......... 72T 5.1

. 20322 Damelson}. 519 .go%dwl\afr%;s Do Store Sl 7-5 5.3

i obsd 16730 ; East Hariford..;W."BI Nablediheile p el 90 ) 68 4.5

SYRUP OF-Hybpriopic Acip. 19733 O'Connell Drug Coillll. b i, 7y ilivsoT

: : ; 2 : . 19729 Glastonbury.. ... . PeaplelsPharmiacy (b it mils s 6.9 4.8

One hundred mils of this preparation are required to contain ! { 20159 Hartford. ....... Brank LePalmend Ad ol sl L ol sl
not less than 1.3 grams nor more than 1.45 grams hydriodic acid 20138 oA (Sfﬁsc;né)rgngo ----------------- 6.9 5.4
(HI).* The solution when fresh is colorless or straw-colored; ;gg;g AR J. ; ‘Go.rmZne.y.ﬂ.....'....:: Ryl ;g gg
solutions which are orange colored or darker have deteriorated. 20121  Middletown. . . . . . Lincoln’s Drug Store. ........... Glga sy

Sixteen samples have been examined. Three were deficient, 20488 New Haven..... Coburn’s Drug Store............ TeAeE Y

one conspicuously so being only 59.2 per cent. of the minimum ;gzg; New London %%"ﬁ‘igl%}?ermui tgo """""""" gg gg
requirement, while the ofher two were 91 per cent. and 86 per cent. (30887 o Aufons . AIDES ot oo g D
of minimum standard strength. 20233 W . OB o orlisser st ehmisi 53500 6.8 G
' : 20329 Norwich..... it .G, GidEXglﬁ ................... 7.5 5.6
) 20 South Norwalk..Haro! SV AL o Bl o0 6.6 :
TaBLe XXII. Assays oF SyrRup oF HyprIiopic Acip. 2032? Strarford VSR Wm. H. St. John & Co........... 7:4 gg
J 20154 Thomaston... ... PRiekettiDrugiStorel i sl plals 7.8 4.6
D.C. No. City or Town Dealer p}grl’l%r(fﬂ, : 20189 I/[I;nlilo'nm}llez}i ..... %&bﬁ;bgl}o%berugéist ........... AT 5.1
; B T e il U 2 ; 19725 Wallingford. . ... allingford DrugiCo, v vl o 7-3. ..5.5
e R = D g omnater , 1 dydd 20164 Waterbury....... H. W. Lake Drug Co............ DA S
20473 Danbury........Doran’s Drug Store........ ... ... 1.52 it
20157 Hartford. . . ... .. Rromle TP mer v Lo EHBEOIREL 1.18 : 2040; %“ibg"k """" -é'.lw' %eld;nég"g """""""" gé i ;
20124 Middletown.. ... Hartmann Drug Co............... 1.28 : 2041 D el L o ENSE U O it : ¢
10649 * New Britain. . ..L. K. Liggett Co. .................. I.50 19440 Westport........ Bridge Pharmacytheats [ . Swbll 7.0 5.1
20223 New Haven..... Deegan-I%Igope Do (@0t ks RS I .?2 j ;g:‘;g Willimantic. . . . . g:?tisef'atTeh]grB%uggis'f """""" ?g gg
6 i R ey B R s P U SH R, R A B S BRI o o e i R o G s :
Zgzgs New ' Tondon ot ];mes' Bi?ga CSYcore _______ e e ;gg 20144 Winsted. ........ Bannon’s DrugiStore s sl .o 6.8 4.0
; 20143 John A, Williamsa s if o frvedats 6.8 5.1
20226 Nezz Malford: ! ‘Park Phartmacy. .o ..o 5 00 ss I.52
19642 Rockuille. . ... ... ThomastiPhatinacyuh s sl iy 1.47
19622 'So. Manchester. . J. H, Quinn & Co.. ... 000 UL I.49
19630 Stafford Springs..D. H. McCormick................ 1.47 "3 IpECAC.
19635 ! B th e IREINIV e SaIts 5 il i o e I.41 ) 4 g i
10435 Stamford........ Shetwood iDrug Store - AR IE, 1.47 : The official dried root contains not less than 1.75 per cent. of the
;9;;? %%’ZE s}’%ﬂe' } '%e;)l'ﬁlr}' fiﬁﬁelﬁr%“ag s, (1)'48 1 ether-soluble alkaloids of ipecac.®
1 @ % Shet e SR =k Four samples were examined and found to conform substan-
T I tially to the required standard.
INCTURE OF lODINE.
The official tincture contains in 100 mils not less than 6.5 grams , TABLE XXIV. Assavs oF IPECAC.
nor more than 7.5 grams of iodine and not less than 4.5 grams . Ether-soluble
nor more than 5.5 grams of potassium iodide.? A e SR i i ?&%fi’

Thirty-five samples were examined and all were satisfactory ¥ 10420 ' Derby, . ... 0Ll /0 iana ol bate Lofofert Mo e B e SRR 1.63

except one sample, 20407, which was about 14 per cent. too low in 3 ;8243 ?"C?}gﬁﬁlé&ig}' -:Tfhﬁmas'.Ph%I;ngcy --------------- ;g;
leah : : s g g e g £ 2 0. el H. Ouinn to M TR A T ek ) .07
lodine and contained 18 per cent. too much potassium iodide indi- 3 10632 Stafford Springs..D. H. McCormick. . . - oren sl 1.73

cating careless preparation.

'U.S.P.IX, p. 427.
2 U.S.P.IX, p. 457.

* USRI . 220,
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CHLORINATED LIME.
(CHLORIDE OF LIME).

This product is made by treating calcium hydroxide with chlorine
and should contain not less than 30 per cent. of available chlorine.
It is directed to be preserved in air-tight containers and kept in a
cool, dry place. ,

Eight samples were examined representing, however, but three
brands. None were found to be of standard strength. Four were
approximately one-half strength, two were about two-thirds
strength and two were threesfourths strength. It is probable that,
as first packed, the products contained the full amount of available
chlorine but it is well known that they will deteriorate with access
of air. The samples were obtained in original containers none of
which could be said to be air-tight, but sealed by means of circular
covers fitted into the cans by pressure. The general use of this
material as a disinfectant makes it the more important that it should
be used as fresh as possible and the purchaser should understand
that, once opened, the contents does not remain efficient indefinitely.

The samples were assayed by the method as described in the
Pharmacopoeia. To gain some idea of the rate of deterioration
duplicate assays were made about 7 weeks subsequent to the first
examination with the results shown in Table XXV.

TABLE XXV. Assays oF CHLORINATED LIME.

f Available Chlorine
per cent.
D.C.No. City or Town Dealer Brand . Second
First assay
assay (7 weeks
later)

10425 Amnsomia....... Bristol' Drug Co. i RO ACME. i 13.9 11.0
20190 Farmington.....S. J. Adgate............ Jacme.: Sl oRAS 21.8
10645 New Britain. .. L. K. Liggett Co........ Hudson .. 14.5 14.1
19616 So. Manchester..J. H. Quinn & Co.......Acme..... 15.8 13.4
19627 Stafford Spgs...D. H. McCormick.... .. Acme..... | I5.1 13.8
19711 Thompsonville. .Geo. R. Steele Est...... . Acme..... 2I.0 19.5
19707 . Thompsonville Drug Co. Wander’s. 19.2 17.6
20104 Willimantic. . . .Bay State Drug Co.....Wander’s. 23.1 20.8

Linseep O1iL.

The official oil of the Pharmacopoeia is raw oil, i.e., not boiled.?
Among other specifications, the specific gravity should be between
0.925 and 0.935 at 25° C. and the oil should be free from mineral
and rosin oils. The refractive index® at 25° C. is between 1.4790
and 1.4805.

HUSSEP .. X, ip, 06,

TS &P X p 2086,
® Canada Inland Rev. Bull. 430, 1919.
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Fifteen samples were examined and all found to conform essen-
tially to the requirements of the Pharmacopoeia for raw oil and no
adulterants were detected.
One sample, 17628, submitted by the Department of Entomology
of this station, conformed also to the usual requirements.

MiLx oF MAGNESIA.

Magnesia Magma yields not less than 6.5 per cent nor more than
7-5 per cent. of magnesium hydroxide, Mg (OH),.

One sample, 20100, contained 7.4 per cent. of magnesium
hydroxide and was of standard quality.

MERCURIAL OINTMENT.

The official ointment will contain about 50.5 per cent. mercury
on the basis of the formula given in the Pharmacopoeia. It should
assay not less than 49 per cent. nor more than 51 per cent. of
mercury.?

Diluted mercurial ointment, otherwise known as blue ointment,
contains 60 per cent. of mercurial ointment of official strength and
should assay from 29 per cent. to 31 per cent. of mercury.?

Only one sample, 20133, of the full strength preparation was
examined. It was said to be made by Powers and Weightman and
was sold by the Sisson Drug Co., Hartford. It contained 45.9
per cent. of mercury which is about 94 per cent. of official strength.

Fifteen samples of diluted ointment were examined. Three of
these, 19434, 19442, and 197183, were not so marked and would
therefore be presumed to be of full strength while 20153, marked
dilute, contained an excess of mercury for the dilute article. The
assays are given in Table XXVI.

Tincrure oFr Nux VoMica.

One hundred mils of this preparation yields not less than 0.237
gram nor more than 0.263 gram of the alkaloids of nux vomica.*

The single sample, 19643, assayed was purchased at Thomas’
Pharmacy, Rockville and contained 0.291 gram of the alkaloid
which is about 10 per cent, in excess of the maximum limit,

SURSIMES IDE e 26T,
AUESHP VXD, 470!
HUASUR T p. 480
G e
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TABLE XXVI. AssAvs oF DILUTED MERCURIAL OINTMENT. .

D. C. No. City or Town Dealer and Manfr. (if known) I;d;rgg;xtr:
TO4A7) 1 Essexkistamiaymis W. H. Pond (Powers & Weightman) 28.4
10434 Greenwich. ... ... Greenwich Drug Store............. 28.4
20405 Guilford......... L MonroetiRe AR R MRS 275
20174 Meriden ........ W. Mosker (Powers & Weightman). 26.4
190419 Naugatuck...... \WVirehoe & dieary il sl ol s hie s 35T
19701 New Britain....L. K. rnggett Co (United Drug Co.) 30.6
19639 Rockuville......% . . Thomas’ DhAirmaeyaNt e R e 2 30.2
10442 Southport. . ..... L.-R. Switzer Drug Store (Eimer &

ArerdRi L BRSO Rk 26.9
20240 Straffordili)i.g, F. B. Brill (Park, Davis & Co.).. 26.6
19713 Thompsonville...Geo. R. Steele Est. (United Drug

(Ofer s i Isguian bl e 3043
19708 Thompsonv111e Drug Co. (Norwich

Pharit@oel)lx 0 el sestyaras e aey 29.4
20149 Torringion...... Claxton's Pharmacy (Mallinkrodt).. 30.7
20153 Donahue's Pharmacy. .. e .1, 36.6
19722 Wallingford. . . . . Wallingford Drug Co., Inc. (Merck & 6

oy I A NI CRUREEEIE (S 20!
20114 Willimantic. . . .. Chas. de Villers (Park, Davis & Co.). 26.4

SpPIRIT OF PEPPERMINT.
(EsseENCE OF PEPPERMINT.)

The official preparation should contain 10 per cent. by volume
of peppermint oil' but no method is described in the Pharmacopoeia
for the determination of oil. Mitchell’s precipitation method,? in
our experience, gives low results until the solution contains about
8 per cent. of oil when they are substantially correct. Howard’s
modification? is more satisfactory but is subject to some inaccura-
cies due to difficulties of technique. The tentative method?® gives
results which accord with Mitchell’s method, at least on solutions
containing 8 to 10 per cent. of oil. In preparations containing
only small amounts (less than 5 per cent.), of oil we have used an
abbreviated form of the tentative method centrifuging directly
after the addition of saturated salt solution.

Fifty-eight samples have been examined. Six were very low in
oil and five others were deficient by amounts ranging from 12 per
cent. to 20 per cent. of the standard. The results are given in
Table XXVII.

O1L oF TURPENTINE.
(“SpiriTs oF TURPENTINE.”)

Among other specifications official oil of turpentine should
have a specific gravity of from 0.860 to 0.870 at 25 °C.; 5 mils
should leave not more than 0.1 gram of residue on evaporation;

SUNRSUP AT I 409
? Leach, 4th. Ed .
3 Methods of Analys1s A QAL Cipli2a6.

TABLE XXVII.

D. C. No.

10418
20478
20214
20217
20408
20414
10737
10742
19744
20466
20469
20472
20475
20476
20321
10427
20484
20485
20307
20404
20137
20156
20181
120120
20238
20324
20303
10422
19703
20194
20202
20220
20224
20490
20499
20231
20234
20481
20330
20333
20337
20309
20312
19748
19626
20451
20454
10437
19719
20147
19724
20163
20420
20130
20107
20116
20241
20141

City or Town

Danzelson. .. ...
i Derby ity sy
Fairfield. ... ...

EGroton D IO T
Guilford a4t i
Hartford. .. ....

Meriden. .. . ...
Middletown... ..
sMalford: & .oz &
Moosup. .......
IMYStLG A
Naugatuck. . . . .
New Britain. . .
New Haven. ...

New London. . .
New Milford. ..

Southington.. . ..
So. Manchester.
South Norwalk.

Stamford. ... ...

Thompsonville. .

Torrington. . . . .
Wallingford... ..
Waterbury.. ... .
West Haven... .
Wethersfield. . . .
Willimantic. . . .

Winsted. .......

DRUGS.
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Peppermint oil,
per cent.

Dealer
sBverett Mce@Quade: iy gid st o
WEnglishls DrigiStoresd il L 5 ae,
SSpalding DrugiCo i U v kot
Branford /Phatmacyil & 5u8 o000 Vg
A FPArsdine s e R R
Branlki BiRicketbi L ailn i s Jnyis
+LeroyiBuekerd L ERIUEIE LEUNE
Madden DrugiStere ity dum. sl
Rickman’s Economy Drug Store... .
[SimensiBhiarmacy vl el e o
Kenner & Benjamin...............
NotthropisyDriie Storel NI
Doenan!siDrtgiStore L. AL bSO
Tdeal'Pharmacyy il Lo it alianial
.Woodward’s Drug Store...........
[ Clarence Hotchldss v b ilonn il
¥The Boyle Pharmacy i bt v v,
Randall’'s Pharmaey . Lot JuEiinss
V@6 Wioodhall Davis, bl il
y PR IDondenl) B i L L At
APhe SissontPrag Col S iwie sl s i o
F. L. Palmer, Park Drug Store.....
.Pinks Pharmacy ................
alimeoln's iPrugiStorefiadals et be
Al TEE Barnes g P e Sdeb o e
hnanleila ROseEEICo. . Ll e o
AMystie IPharmaeyii . weil il iR g
JE GHOISoRIT (DR L LHOLE Siye
ST 0T Tk sottfiCosnirid UshalinCiv bl v
ITPLGillespier &l @b Wbt DL |
Horeowiehiée Son il d i {4 e (ol
‘Wood' s DrugiStore s i AL Lt L
Visel & Kennedy.. ;& i doleeiedin, o
< BEATIBTOS . LR MR
NicholsisovHarris Cous o - S ub iy i

Albert Dl GOURRE SR SR 0
JHe Glendening & €0.: . oo e i o
VG GRERlar ] I TR Al
James @EMaray L&, LRI Gy
Lee & Osgood......... SEVELI LB
CBdward HABUrt s« i £ gy
James ‘R Donaluel . Vil o, o i
iChalea!s g Storet Ul LR MBS
MER Quitini & Qo 1O DT AR 0,
LRlaisted MrugiStore o by s i Liiaiy.
HareldbAVead .. .. dai o bt s il
B OTSNBTOSI: SRR LT, [ SR St
iGeo R Steele Bisty. .. . . . . haihidie
_Claxton’s Pharmacy...............
{Wallingford Drug Co., Inc,. {gliti
SEEAW i Lake IDrug Co. b ik &
UWL o Coughlan. . . i .. oo igliagaiili 6
SV B agamii it Ul A RSN Y
EBay: State tDotig €0, .\ Liaatiin, v
@hasde VINELS. . . .. ot WSHRECHEC
ohny T Howes: ..: «vc eri iaiimli gL

I0.
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unpolymerized oil should not exceed 1 per cent. and the refractive
index of the unpolymerized portion should not be less than 1.5 at
2of@y

Twenty samples were examined. One sample, 20186, contained
5.6 per cent. of mineral oil. It was examined as follows:

Sp. Gr. 25° C. 0.858; unpolymerized oil 5.6' per cent.; refractive index
at 20° C. of unpolymerized residue 1.4613; residue on evaporation 0.144
gram per § cC. i

The sample was purchased of Paul Flynn, Unionville, and said
to have been supplied by the Hoffman Wall Paper Co., New York.

The other samples were not found to be adulterated. Ina few
instances unpolymerized residues exceeded 1 per cent. but the con-
stants thereof did not indicate mineral oil.

Witce Hazer WATER

Hamamelis water or witch hazel water should contain not less
than 14 per cent. of alcohol by volume and certain other specifica-
tions should obtain.? '

Four samples were submitted and since the object of the exam-
ination was the detection of wood alcohol, only alcohol was deter-
mined. No wood alcohol was indicated in any case and there
were no significant deficiencies of grain alcohol the percentages of
which ranged from 13.20 per cent. to 14 per cent. Only two
manufacturers were represented by the four samples, viz., the E. E.
Dickenson Co., Essex, and Brewer & Co., Worcester, Mass.

OINTMENT OF ZiNnc OXIDE.
(Zinc OINTMENT.)

The official preparation contains 20 per cent. of zinc oxide
(Zn0O).* No method of assay is given but direct ignition of the
ointment has been shown? to give reliable results and this method
was followed.

Thirty-four samples were examined, nearly all of which were of
standard or satisfactory quality. No deficiencies greater than 10
per cent. were found except sample 20200 which contained 88 per
cent. of the required amount of zinc oxide. Assays are given in
Table XXVIII. :

)

*U. S. P. IX, p. 302; also Bureau of Chemistry, Bull. 135, p. 31 et seq.
AUES, PUIX ip. 58,

PSP STX, ' p, 483,

* Mass. State Board of Health, Food and Drug Report 1909, p. 53.

R e

et
Al
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TABLE XXVIII. AssAvs OoF ZINC OINTMENT.

D. C. No. City or Town Dealer and Manufacturer Zgl:rcg}e(rli?'
19738 Bristol.......... Leroy Tucker, (Meyers & Co.)..... 18.0
20129 Cromwell........ Geo. F. Chapin Est., (Lilly) ....... 20.0
20463 Danbury........Burn's Drug Store, (Lilly)......... 19.8
20318 Danielson... ... . Burroughs’ Drug Store............ 18.5
19735 East Hartford. . WCB) Noble, (Norwich Pharmacal

T IR ol N i 20,

19731 i O’gor;nell Drug Co., (Sisson Drug ¥

: e ol S ek Sibgh 20.2

20¥33" - Hariford 1.0 Sidfont Birtiar ot L St 100 TRl 20.5

20183 Meriden. ....... NPy oRCIER e i e adr dorn il | 19.5

20180 Louis Liggett, (United Drug Co.)... 20.2

20175 i W. Mosher, (Sharpe & Dohme)..... 21.3
20123 Middletown...... The Hartman Drug Co., (Bristol &

) VLY ens )R i SarT B s sy S e 21.0

20304 Mystic.......... MysticPharmaeyss i paaase i 19.4

19420 Naugatuck...... PrcketiiDmziE okininiEN U e 18.9

10047 New Britain....L. K. Liggett, (United Drug Co.)... 20.0
20200 New Haven..... SpIa_LIldlilné I)Drug Co., (Apothecaries

445 G0 ot e SIS T whled Ho Al T T7656

20227 New Milford....Park Pharmacy, (Park, Davis & Co.) Ig.o

20339 Norwich........ Lee & Osgood........ dign Ut ohudtins o I 19.3

20331 SmithS Pharmaey, Tde. i nhdohl 18.1

20318 S Poriland . 1 G EBlodoett A(E.\L s Pateh) .l L - 20.4
10638 Rockuille. ....... Thé)mas’ Pharmacy, (Crystal Chem.

"o WA S g S AT A RN 2112

20400 Saybrook........ Saybrook Pharmacy /it b0 | 20.2

19618 So. Manchester..]. H. Quinn & Co., (The Upjohn
@

o) dEsk s s Lo | 19.
20460 South Norwalk..L.XK. Liggett Co., (United Drug Co.) 18\75
20456 Harold A. Mead, (Norwich Pharma-
callCayRid BELLT e Ll SOOI 20.0
19629 Stafford Springs. .D.CH). McCormick, (United Drug
Ox) AL, EONmE . S m b R e 19.8
19634 Ethel Wikes, (McKesson & Rob- .
Bris)ie o SR LS RIS g 20.3
10436 Stamford........ Jones Drug Store. (Sharpe & Dohme) 20.6
19712 Thompsonville..‘.(}e(o:. )R Steele Est., (United Drug
et B RO I I9.
19706 Thompsonville Drug Co., (Norwich %4
/ Phatmacalt @o-) - et ot LM Gl 19.8
20152 Torrington...... D%la})me’s Pharmacy, (Upjohn &
Oufbnrs it e Tont s Lo Sl 20.6
19720 Wallingford. . ... Wallingford Drug Co., Inc., (Sharpe
SalDahme)isih e WA FRrol s Coubih g 19.1
20165 Waterbury....... Apothecaries Hall Co.............. 19.8
20105 Willimantic. . . .. Bay State Drug Co., (Norwich
Pharmacali@o YUy ... o0 g esiis Lovm
20110 Cartier, The Druggist, (Claflin)... .. 19.8

ZINC STEARATE.

This preparation is essentially a compound of zinc and stearic
acid and should contain an amount of zinc corresponding to not
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less than 13 per cent. nor more than 15.5 per cent. of zinc oxide
(ZnO) .2
All of the fourteen samples examined fell within the limits
prescribed.
TaBLE XXIX. AsSAYS OF ZINC STEARATE. ]
Zinc Oxide,

D. C. No. City or Town Dealer and Manufacturer per cent.
20465 Danbury........ Simons Pharmacy, (Lilly).......... 14.2
19728 Glastonbury...... Peoples’ Pharmacy, ‘(Mallinckrodt

: Glhem: 88 G e S0 s e 142
20178 Meriden. . ...... Louis Figgett Co., (United Drug Co.) 14.3
10646 New Britain....L. K. Liggett Co., (Merck & Co.)... 14.4
20228 New Miljord....Park Pharmacy................ Tt Laah
19637 Rockuille. .... ... Thomas’ Pharmacy, (American
iD RGeS Rl bl 14.7
1043%  Shelian i . RO S Sanford i hy U SR Sl s 13.3
10617 So. Manchester..J. H. Quinn & Co., (Norwich Phar-
mmzea @ s e A A e 14.2
20450 South Norwalk..L. K. Liggett Co., (United Drug Co.) 14.2
20453 Plaisted Drug Store, (E. Fougera &
(B L e e R e R o (v 14.4
19628 * Stafford Springs. . D. H. McCormick, (Merck & Co.).. 13.5
19633 Ethel H. Wikes, (McKesson & Rob-
0 S e e B 14.0
19650 Thompsonville. . .Thom)psonville Drug Co., (Merck &
(e T T L 14.4
20166 Waterbury. ...... Apothecaries Hall Co..ovvnvvnnnnn 14.8

MisceLLANEOUS DRUGS, ETC.

Nine samples of this class have been examined, chiefly for health
officers and physicians. ‘

17658, 17659, 17660, 17661. Drugs distributed by the Direct
Sales Co., Buffalo, N. Y., and submitted by Dr. S. B. Kleiner of
New Haven. :

Five grain aspirin tablets were found to contain 5.07 grains per
tablet. Five grain sodium bromide tablets were found to contain
5.01 grains per tablet. One-fourth grain mercury iodide tablets
were found to contain 0.223 grain of Hgl. Blank tablets,
examined for color only, were found to be colored with Naphthol
yellow S, a harmless dye.

15891. Unknown powder submitted by the Department of
Health, Bridgeport. The material had been seized by the local
police and was found to consist of, or contain, cantharides.

16600. Laxative tablets submitted by Dr. A. B. Sturges, Wal-
lingford. They were found to consist of, or contain, phenol-
phthalein, licorice and an unidentified bitter principle. Tests for
alkaloids and emodin-bearing drugs were negative.

16599. Eye solution given to dilate the pupil of the eye instead

1U.8.P. IX, p. 493.

DRUGS. 299

of which, it was claimed, contraction resulted. -The prescription

called for dionin and duboisine in water. It was thought that

physostigmine had been substituted for one of the ingredients.
Tests for physostigmine were negative but dionin was identified

. and the solution further caused the pupil of a cat’s eye to dilate

markedly within 20 minutes.

15876 and 15877. Medicines, sent by Dr. John T. Black of the
State Board of Health for identification of any medicaments.
Todides were identified in both preparations and no further exam-
ination was made.

Fourteen other materials were examined which do not require
extended comment. Among these were roach powders consisting
essentially of borax, naphthalene, ammonium carbonate and prob-
ably Persian insect powder or variations of these ingredients;
tobacco dust and various arsenicals for dusting purposes; tobacco
and sal ammoniac. A sample of Mrs. Potter’'s Walnut Tint Hair
Stain was made up of paraphenylene-diamine and hydrogen perox-
ide in separate containers; this combination has been commented
upon in previous reports.

* Conn. Exp. Sta. Bull. 227, p. 271; Report 1014, p. 280.
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SUMMARY.
Sampled by, or at i)
request of rc.g o
Teyl o 258
Materials _,§§ e E"T: 3 g 13 5
"a< 53927 | & 3ESR
: A B <8 85
FOODS. *
Carbonated Beverages..................i... Al 153 e agen
GaSemn WM ERICHO  (CE O GIVESE s G ot i 6 il
CaleiumiGaseint Ol Dos S AP R R R A 5 8l ) 5 0
Cideph e - ARIMIIL S iy s Skl Exe Lo g 4 s 4 3
Cocoaeath, | AVt LRyl bu o SKIRERT o 3 2 e
Colfceliln S IR o R SR i I SR 1 peaeh I -
DigheticFoodsyictelt Sih T S b o 39 25 64
Fats and Oils:
Gy @il sl oy ik A B OB Tl I 2
Cogldng Tats, b Bt lnde ALl el ) ] et 7 o)
Biivteny ST (Al il f St e | 10 5 15 I
Olesmargarinetit i (I TORIEL TG v T iy I 4 (Rt
leoneneataniair iyl b eyt baitem hess 329 15| 344| 27
Milk and Milk Products:
Cryoscopic studies of milk............... 10N o PR il o e
Niasleetimallt oo n o s RN i S T 967 98| 1,065 377
@ream e b nl e R G R R S 4 22 210 g
Condensed millglicte AL TR0 I Sugai N S 2 6 8 2
Hman, seillad Vo ey Sty il Al el i 3oliE20 e
Oysters.................................: il sl % I
bEr R A el N L R e PR e R RS Al
Nanegant M o pge 1ot IS0 T el 13 8l 21 7
Miscellaneous Materials:
Hoodsiteteln el Ml St Tl S G 2 18 21 o
Obhermatenialdy ol THl BiR e R e T, 8|S il
Bataloacins g igern g Vol i LS 157| 1,508 257 1,022| 442
DRUGS. ;
Proprietary Remedies..................... 3 2 5
U. S. P. Drugs:
BayR il e S i R 0 Sl e S 24 il s 19
Belladonna, Tincture of ., . ..o cvus s iinn. 9 Sy 9 A
Belladonna Leaves, Powder.............. I i I 1
BismaithtANlleof MERITR T RS ICOARARE 1 10 2 10 >
Calcium Hydroxide, Solution of.......... 69 i 69 12
Colchicum Seed, Tincture of............. 2 e 2 ey
Berric Chlomde) Tmetureof.. 0 ali 18 o 18 i
HerrousiTodide SSyrup iofiNEL 10 e i 6 N 6 o
Hiydriodie Acid)iSyrup of il e, S Ht! 16 ol 16 2
Todine, Tincture'ofiih. it | ik b tag il (8 35 4 35 I
Imecac i Powdered . o w01 el sy Sice 4 e Al
NEe i @hlormatedi gl EaEeGEUIIERE S 8 A 8 8
mseedyOF] Sl S b DN IR R 15 1 TG
Maotiesia, Nilleiof (80 luiianlil ol o 1 % LT
Mlefourial Ointment e I LSt . i Tk
Mercurial Ointment, Dilute.............. 15 15 4
Dt omica)i PInGuiTe o n i S s 1 TR
Peppermint, Essence of . ................. 58 58 I
diviebenvine [l i e e i R 20 20 I
Wateh§EIazel o Aaip i LGRS 4 4 A
Zie@mtpient | s slee R G R 34 34 I
ZineStearatedys ol sin SLRERt e i 14 Bl
Miscellaneous Drugs, etc................ Al s 231iF23
osalil il snil Tl Sl e 3| 367 24| 394 62
Total for Foods and Drugs.......... 160! 1,875 281'2,316! 504
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Control of White Pine Blister Rust in
Connecticut

For a number of years it has been evident that the future of
the eastern white pine forests depends on the control of a fungous
disease known as the white pine blister rust. The purpose of this
bulletin is to furnish information regarding this disease, its preva-
lence in Connecticut, and the practicability of control methods. In
order to emphasize the necessity of protecting white pine growth
from a very serious menace, a report on the value of white pine
timber in the state is included.

In 1916 the rust was found in all the New England States, New
York, New Jersey, Pennsylvania, Wisconsin, Minnesota and
Ontario, Canada. All these states have taken measures to study
and control the disease, and the Connecticut General Assembly
of 1917 passed the following legislation for that purpose.

“The director of the Connecticut Agricultural Experiment Station shall
have authority to investigate and control the fungous disease known as white
pine blister rust or currant rust. Said director may appoint a member or
members of the experiment station staff to administer such work under his
direction, and may employ other assistance when necessary. All white pine,
currants or gooseberries infected with said rust may be uprooted and
destroyed forthwith. Said director may designate districts within which
currant or gooseberry bushes growing wild, abandoned or escaped from
cultivation may be uprooted and destroyed under his direction, and in the
performance of his duties, he or any person authorized by him, may at any
time enter any public or private grounds, and any person wilfully hindering
the performance of such duty shall be fined not less than ten nor more than
fifty dollars for each offense. The sum of seven thousand five hundred
dollars is appropriated annually for carrying out the provisions of this
section.” (General Statutes of 1918, Section 2117.)

The discovery of the rust in Connecticut in 1909 resulted in
immediate study of its nature and occurrence. This was made
by members of the Experiment Station staff, all needed equipment
being furnished by the Station. In 1916 it became apparent that
active measures for the control of the disease should be undertaken
as soon as possible, in addition to a continuation of the studies
already begun.

Under an agreement with the Bureau of Plant Industry, United
States Department of Agriculture, federal funds for cooperative
control work were received in 1916 and have been available each
year since. The disease” has thus been under observation for
twelve years, and for the last six years considerable control work
has been done in codperation with the Federal Government.
Under the agreement mentioned the amount of federal funds
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expended to September 30, 1921 was $12,124.44, while the total
amount expended by the State was $24,080.11.

The work of the Experiment Station on the disease has been
carried on jointly by the forestry and botanical departments; the
former having charge of the administration of funds and of the
active control measures, the latter in charge of research and
investigations. 4

The control work has been on an experimental basis for the
past six years. The disease develops comparatively slowly and
three or more years must elapse before the effects of control are
fully apparent. It was necessary to test and compare various
field methods to determine which would accomplish the desired
results at a minimum cost. - Much has been learned regarding the
rust and its control. It can now be confidently stated that the
eradication of currant and gooseberry bushes to a distance of
1,000 feet from white pine will, in most cases, adequately protect
the pine from the disease. The eradication of Ribes is practicable,
even in regions where the wild species are abundant, and the work
can be done by land owners at a comparatively low cost.

A detailed report of studies by Doctors Clinton and McCormick
of the botanical department on new points in the life history of
the fungus appeared in Bulletin 214 of the Connecticut Agricul-
tural Experiment Station, but in order that the present bulletin
may be as complete as possible, a resumé of these studies is
included.

The Importance of White Pine.

At the time of settlement of this country by Europeans, the
northeastern United States from Maine to Minnesota and from
southern Canada to West Virginia (even as far south as Georgia
along the mountain tops) contained many virgin stands of eastern
white pine (Pinus sirobus), both pure and in mixture with hard-
woods. The forests were valuable to the early settlers only for
fuel and for building materials. Implements for working up logs
into boards, shingles and framing pieces were comparatively crude,
and only trees which could be worked up easily were selected.
Chief among these was white pine. Evidence of this is to be
found in the older New England houses today. Built almost
entirely of white pine except for the frame, and many of them
unpainted, these houses have withstood the elements for nearly

‘three hundred years and are still habitable. White pine was there-

fore one of the first woods to enter into the domestic life of our
forefathers and it played an important part in the early develop-
ment of New England.

. The demand for wood in various forms has increased many

fold in the last three centuries. For a considerable number of

-

2
5
&
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these uses white pine has been the first choice, as it always will be
if obtainable. Many woods have been substituted for it but few
have proved as satisfactory. Inroads on the white pine stands by

- lumbering and fire have been enormous, so that today the annual

cut is far less than the demand and is diminishing each year.

From this brief description of the past and present status of
white pine, let us glance into the future to see what part this
valuable tree is to play in the forest production of northeastern
United States, and more specifically of Connecticut.

A plentiful supply of low priced lumber is essential for the
prosperity of any community. This is particularly true of an
industrial state like Connecticut. The ideal condition would be
for every community to produce all the lumber it needs, thus
eliminating high freight rates and stimulating local industry.
Since this is impracticable in many cases, the question arises as
to what species will most fully satisfy the needs of the community
and make it ' most nearly self-supporting.

The killing of the chestnut trees by the bark disease has left the
state practically bereft of a good general purpose timber tree. Of
the many other native hardwoods, some produce very valuable
materials, but few of them can be grown profitably because of the
length of time required to mature. It is generally conceded by
foresters that while some hardwood lumber is essential and must
be produced, the bulk of the lumber in the northeast must come
from coniferous trees. Of these, ten species are found growing
native within this state as follows: cedars, three species; spruce,
one; balsam fir, one; larch, one; hemlock, one; and pines, three.
Because of slow growth, restricted range, or other adverse habits
all these species except red pine (Pinus resinosa) and white pine
may be eliminated in considering the future.

These two trees are quite similar in growth and habits, although
the wood of red pine is considered to be slightly inferior to that
of white pine. Planting stock of both species is easily raised and
set out. With regard to immunity to insects and fungi, red pine
has a decided advantage and it is less susceptible to damage by
fire. White pine is found throughout most of the northern third
of the state and if the species is favored, its range may be greatly
extended without excessive cost. The range of red pine, on the
other hand, covers only portions of the most northerly towns. Its
further extension, therefore, must be by planting until the species
is more widely established in the state.

Dr. Haven Metcalf of the Bureau of Plant Industry has stated
that the practise of forestry in New England and New York is
“impossible” without white pine. Perhaps it would be better to
say “very difficult.”” At any rate it is generally conceded that
white pine, because of its excellent qualities and many and diversi-
fied uses, is our most valuable timber tree.. Foresters claim that
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it is one of the few trees that can be grown as a crop with profit
under intensive management.

If the future of our local lumber supply depends so much on
this one species surely it is worth protecting from fire, insects and
fungi. Fire is always destructive to growing timber, and white
pine is more susceptible than many other species. There are
several insects which damage white pine to some extent, but these
pests are either not wvery serious or can be controlled. Of the
various fungi parasitic on the trée, the only one which seems to
endanger the existence of the“species is that with which this report
is concerned.

History of the Disease.

This disease is caused by a parasitic fungus known to science as
Cronartium ribicola. It is classified among fungi as a heteroecious
rust because it develops distinct stages of its existence on different
host plants, of which it requires two for its development and
spread. They are:—

a. The several species of five needled pines.
b. The several species of currants and gooseberries.

During a complete life cycle this rust produces four- different
kinds of spores, two on the pine and two on the Ribes host. Ribes
is the scientific generic name for the plants commonly known as
currants and gooseberries, and in this report the term “Ribes” is
used to designate them.

About 1856 Dietrich, a German botanist, reported the two stages
of the fungus on Ribes and on pine in northwestern Russia. He
evidently did not recognize that he had two forms of the same rust
on different hosts. Klebahn of Germany in 1888 was the first to
prove the relationship of the two forms when he inoculated leaves
of Ribes from the spore stage which was found on five needled
pines. The fungus has, therefore, been known in Europe by
botanists for many years. The five needled pines of the old world
are relatively of small commercial importance and it was probably
the destruction of the North American five needled pines, intro-
duced extensively for forest and ornamental planting, which really
directed the attention of Europeans to the disease.

According to Spaulding’s 1911 report,* the blister rust has been
found on one or both hosts in Norway, Sweden, Denmark, Russia,
Siberia, Austro-Hungary, Italy, Switzerland, Germany, France,
Belgium, Holland, England, Scotland and Japan. Losses as high
as 100 % have been reported from Europe.

Prof. Tubeuf of Munich wrote a paper in 1905 on the ravages
of the disease in Germany on American white pine, a tree which

* Bulletin 206, Bureau of Plant Industry.
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has been used there for forest and ornamental purposes for two
hundred years. He also cited the damage to nursery stock and
young reproduction, and the fact that in some places the use of

_ this species has been abandoned by nurserymen because of the rust.

Moir, after studying the disease in western Europe in 1920,
reported* that in Norway, Sweden, Denmark and Belgium the
use of white pine in the regeneration of forests had been prac-
tically given up because of the rust. Although the necessary con-
trol methods are well known there, the cultivated black currant
(because its fruit is so highly prized for jam) is considered of
more value than the exotic white pine. Moir also studied the
effects of the disease on sugar pine (Pinus lambertiona), western
white pine (Pinus monticola) and limber pine (Pinus flexilis)
planted in western Europe and found all to be as severely damaged
as eastern white pine.

It is very difficult to say just when the disease was first intro-
duced into America. Stewart was the first to identify and defi-
nitely report it in this country. In 1906 he found a serious infec-
tion on various species of Ribes at Geneva, N. Y., although it
was not until 1912 that it was discovered on white pine in that
region. The rust was first reported on white pine in 1909 in
several of the eastern states where seedlings imported from Europe
had been planted. It is very probable that it had been brought
into this country in small quantities for many years previous to
1909 when, as is now known, it was introduced in considerable
quantities on forest planting stock, chiefly from Heins Nursery in
Germany.

In 1908 and 1909 about 750,000 white pine transplants were
imported from Germany for forest planting in Connecticut. After
planting it was discovered that some of these trees were breaking
out with the yellow blisters, or aecial stage of the rust. It was
first discovered in April, 1909 by Mr. C. A. Metzger on trees
which he was planting in Wilton, specimens being sent by him to
this Station for identification.

From more recent investigations, there are indications that
infected pines may have been introduced in at least one place in
the state before the general introduction of the rust in 1908 and
1909. At the Bowditch nursery in Pomfret, there is a small forest
planting about thirty years old which has developed the disease
for a number of years. The trees are known to be of European
origin and some of them appear to have been infected prior to 19o8.

Life Cycle.
As previously stated, the disease is a rust which requires two
hosts (one of the five needled pines and some species of Ribes) for

* Bulletin 6, American Plant Pest Committee.
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the completion of its life cycle. In describing this cycle, let us
assume that we start with a pine which has become infected and
is producing spores. These spores (aeciospores) are blown to
‘Ribes leaves in the spring, from early in April until June depending
on the season. With proper atmospheric conditions the parasite
develops in the leaf and shows on the under side in about two
weeks as minute orange-yellow pusttles, which mature and break,
giving off an orange-colored powdery mass of spores (uredo-
spores). This is the first spore stage on Ribes. These uredo-
spores are capable only of infecting Ribes and during the early
part of the summer spread the disease from one bush to another.
From midsummer until the leaves fall the second spore stage on
Ribes is produced. This takes the form of minute rusty brown
hairs (telia) on the lower surface of the leaf. These hairs are
made up of single-celled spores (teliospores) which adhere per-
manently together. Often uredospores and teliospores are both
found on the same leaf. The latter upon germination produce
minute temporary spores (sporidia) which cannot infect Ribes, but
if carried to pine needles may cause infection.

Pines become infected, therefore, only after telia appear on
Ribes. Doctors Clinton and McCormick have conclusively demon-
strated that the rust enters the pine host through the stomata or
breathing pores of the needles and works back into the bark and
twig tissues. Needles of the current season are probably more
susceptible to infection than older ones.

Once the disease has entered the tree it proceeds to develop para-
sitic threads (the mycelium) in the tissues of the host. The first
outward sign of the work of the parasite is a discoloration of the
bark to a yellow or orange-greenish hue accompanied by swelling.
In one to several years after infection of its needles the swollen
portion of the pine develops what are known as pycnia. These
exude on the bark as drops of a sticky fluid containing spores
(pycniospores) whose nature in this and other rusts has never
been fully determined, but which are considered by some to be
spores that have lost their function. When these drops dry out
there remain on the bark yellowish spots of varying shape, which
later turn a deep reddish brown. They are known as pycnial scars.

Usually during the spring after pycnia are borne the fungus
develops the fruiting bodies krown as aecia. These never appear
until the third year after infection of the pine needles and their
development may be delayed until the fourth year, or even longer
under adverse conditions. Very small pines are often killed before
aecia appear at all. The aecia are the orange spore cases, or blis-
ters, which push through the bark as flattened pustules about one
fourth of an inch high. They soon burst and send out a mass of
aeciospores which, if carried to Ribes, cause the infection on the
leaves mentioned at the beginning of the life cycle. After fruit-
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ing, the bark through which the pustules have protruded becomes
much seamed and cracked, often exuding pitch and frequently
attacked by secondary fungi and insects. Older infections some-
times show constriction with swelling above.

Not infrequently a tree which has been diseased for several
years will show a number of distinct zones as follows:—

a. Dead, cracked bark where the disease has fruited in previous years.
b. Fruiting pustules, or remnants of pustules, that have fruited
during the current season.
c. Zone of pycnial scars and pycnial drops.
. d. A discolored area usually surrounding all other stages and moving
forward slowly into new tissues with each year’s growth.
Some important points to be noted are:—
1. Two spore stages are borne on each host during the life cycle of
this rust.
2. Two hosts must be present if the disease is to spread from pine
to pine.
3. Spores from the stage on pine cannot directly infect other pines.
4. The rust is perennial on the pine but not on the Ribes host.
5. The fungus may grow within the pine host for a number of years
without fruiting.

Experiments by members of the Bureau of Plant Industry and
others show that all five needled pines are commonly infected by
this rust. The botanical department of this Station has made
extensive experiments with other pines and a summary of the
results appears later in this report. Ribes vary considerably in
their susceptibility to infection. Black currants are undoubtedly
the most susceptible, followed closely by certain wild gooseberries,
skunk currants and cultivated flowering currants. The thick
leaved variety of cultivated red currant and certain cultivated
gooseberries are probably the least susceptible in this state.

Moist, fairly cool weather is apparently the most favorable for
the growth of the fungus and the production of spores. The
aeciospores which develop on pine may travel long distances and
over large barriers, such as mountain ranges, without losing their
quality of infecting Ribes. The average longevity of the spores
varies considerably according to their kind. The aeciospores
which carry the disease from pine to Ribes may remain alive for
several months. Dr. H. H. York has made tests showing that with
a humidity of 9o and a temperature of 22-25 degrees C. (72°-
77° Fahr.) the sporidia which carry the disease from Ribes to
pine remain viable for less than ten minutes.

Legislation.

Under the Plant Quarantine Act of August 21, 1912, as
amended March 4, 1917, the Secretary of Agriculture was given
the power to “quarantine any state or territory or any district of
the United. States, or‘any portion thereof” to prévent “the spread
of any plant disease or insect infestation.” Under this Act the
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Federal Horticultural Board established a quarantine against the
shipment of five needled pines and black currants out of the
New England States and New York, and against the shipment
of these plants from the states east of -and including Minne-
sota, Iowa, Missouri, Arkansas and rTLouisiana into territory
further west. Congress also appropriated $300,000 for the
investigation and control of the disease, part of which was to be
used cooperatively to balance money appropriated by the states.

In 1917, the Connecticut legislature passed two laws, which
in brief are as follows:—  °

a. A general plant pest law authorizing the Director of the Connecticut
Agricultural Experiment Station to control insects or diseases which are, or
may become, serious pests to economic plants. He is given the power to
destroy infected plants, prohibit or regulate transportation of the same, and
to establish quarantine in such areas and against such pests as he may deem

necessary. (G. S. 1918, Section 2106.)

No quarantine against Blister Rust has ever been put into effect
in this state.

b. A Blister Rust law authorizing the Director of the Connecticut Agri-
cultural Experiment Station to control the White Pine Blister Rust. He is
given the power to order white pines, and currant and gooseberry plants to
be unrooted and destroyed. (G. S. 1918, Section 2117.)

This latter act authorizes an ‘expenditure of $7,500 per year for
the control of Blister Rust.

Control 1009-1915.

As was previously stated, 750,000 imported white pine trees
were introduced into Connecticut in 1908-1909. Records of their
distribution were available at the Experiment Station and soon
after the infection on pine was discovered at Wilton by Mr. Metz-
ger in April, 1909, most of the plantations originating from this
stock were examined by members of the station staff, and by Drs.
Spaulding and Graves representing the Bureau of Plant Industry.
In addition to the infection in Wilton, five plantations were found
to contain from one to several infections and five others had a few
suspicious trees. The above eleven plantations and a number of
others were inspected in 1910 and in subsequent years. As no
further signs of the rust were found, it was concluded that all the
infected trees were either destroyed or had died. The importation
of foreign planting stock was discouraged by the forestry depart-
ment of the Station after 1910. In 1912 one lot of stock received
from Holland by a commercial nursery contained so many diseased
trees that all were ordered destroyed by the state nursery inspector.

The rust was found on Ribes in Meriden in 1912 and again in
1916. In the summer and fall of 1915, the state nursery inspector
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of Massachusetts reported many infections on Ribes in that state
close to the Connecticut line,’and one over the line in the town of
North Canaan. Infections reported from other states indicated

_ that the rust had become well established in this country and dur-

ing the following winter (1915-1916) plans were made for coop-
eration between the Connecticut Agricultural Experiment Station
and the Bureau of Plant Industry for more thorough scouting to
determine how serious the infection might be.

Control 1916.

Under this codperative agreement the salaries of extra men
were paid by the Federal Government and their expenses paid
by the State. The station forester, then ex-officio state forester,
was placed in charge and other station employees were used on
the work during all or part of the season. No state funds were
available except the appropriation for the care of state forests, a
part of which was used.” Ten extra men were employed for vary-
ing periods from May 1 to September 30.

During May and June two crews inspected eighty plantations
and sixteen nurseries where there was reason to think that the
disease might exist. Infected trees were found in ten plantations
in Wilton, Huntington, Groton, Middlebury, Woodbury, Corn-
wall, Litchfield (2) and Norfolk (2). Only in Norfolk was there
any sign of the disease having spread from its point of introduc-
tion, but there numerous secondary infections on native pines
were found and destroyed. Wild Ribes were very plentiful and
on June 15 the first fruiting stage was found on this host. By
July 1 it was too late to prevent the spread of the disease from
pine and for the rest of the season, using the infected plantations
as a center, a crew of six men worked on the eradication of Ribes.
They removed and destroyed many thousand wild and escaped
Ribes in an area of approximately three square miles.

In addition, cultivated Ribes were inspected over a large terri-
tory. It was thus determined that the infected area included about
forty-five square miles inside a triangle with its apexes at Canaan’
Valley, North Colebrook and South Norfolk. Eradication was
discontinued in September and several of the men were used to
scout the state for Ribes infections. During the entire season
scouting was done in 110 of the 168 towns. Infections were
found in 65, of which only 20 were west of the Connecticut River.
The infections in these 20 towns were widely scattered except in
northern Litchfield County. In the 45 towns east of the river the
infections were more numerous but could not be attributed to any
known center of pine infection.
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Control 1917.

From the work in 1016 it was apparent that the blister rust had
become well established and that special funds would be needed to
control the disease. Five thousand dollars was granted by the
legislature for immediate use and ten thousand dollars for the
two years ending September 30, IQI9. The Director of the
Experiment Station, being charged with the execution of the law,
delegated the direct supervision to the forestry department. The
botanical department took charge of the identification of speci-
mens and investigational work. =

The labor situation in the spring of 1917 was rather acute, but
the early closing of the Connecticut Agricultural College to release
students for agricultural work made available a number of men
for blister rust control. In all thirty-two men were employed in
this work but during the latter part of the summer many of the
men left to enter some branch of military service, and for this
reason the periods of service varied considerably. As in 1916 the
Bureau of Plant Industry codperated by paying the salaries of
extra men employed. The plan of work was as follows:—

a. Inspection of pine plantations throughout the state.
b. Scouting for the disease on Ribes.
c. Eradication of Ribes at Norfolk.

In May and June two crews found infections in eighteen planta-
tions, eight of which had been located in 1916, the remaining ten
being found for the first time in 1917. Two plantations and one
nursery in which infected pines were found in 1916 seemed to be
clean the following year. No infected stock, either pine or Ribes,
was found in any nursery in the state, although inspections were
made both in the spring and in the fall.

The most serious infection discovered outside of Norfolk was
that on the Bowditch estate in Pomfret. Here the infected trees
were over twenty years old and had evidently borne the rust for
some time, but conditions were not favorable for its spread, as
there is almost no native pine in this region and wild Ribes are
very scarce.

To facilitate scouting for infection on Ribes, the state was
divided into ten districts with a scout for each. These scouts
inspected Ribes in yards and along roads in their respective dis-
tricts once in two weeks and in this way kept track of any new
infections that developed. A supervisor of scouts visited each
district and spent a day with the scout about twice a month.

The most important result of this scouting was the finding of
the pine infection center in Pomfret. Its presence was suspected
from the early and general infection of Ribes reported by the
scout in that vicinity. By a careful inspectiont of planted pine he
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was able to locate a center of infection on the Bowditch estate.
The Ribes infections in other parts of the state, with one excep-
tion, were too scattering to indicate infection centers close at
hand. The exception was in the vicinity of Branford where there

" seemed reason to suspect the presence of pine infection, but a

careful search failed to show any.

Control work was again confined to the Norfolk region, for
nowhere else was there evidence that the disease had spread to
pines outside the infection center. The control areas selected
covered about ten square miles in the northern half of the town.
Work with two crews was begun May 12th and another was
organized in July. Early in the season an attempt was made to
locate and remove pine infections on those areas from which
Ribes was eradicated the previous year. Six hundred acres were
covered in this way but the work was slow and expensive. The
average cost of $1.80 per acre did not seem justified when com-
pared with the much lower cost of removing Ribes the previous
year. Moreover, it is never possible to detect with certainty all
pine infections, since some of them may be so well hidden as to be
overlooked, while others may not be sufficiently developed to be
recognizable. : .

Systematic scouting for pine infection was therefore abandoned
and during the rest of the season Ribes were eradicated from
about three thousand acres at an average cost of 85 cents per acre.
While no accurate count was kept of the Ribes removed, the
number varied from many thousand per acre in some of the
swamps to almost none on the hardwood ridges. The cost
naturally varied with the character of the land and the abundance
of Ribes. From 50% to 60% of all Ribes destroyed showed
infection. : ;

Infection on Ribes was found to be fairly general, not only in
the control area but for some distance east and west in the towns
of Colebrook and Canaan. The various species of Ribes found
in the order of abundance were as follows:—Cynosbati var.
glabratum, oxyacanthoides, wvulgare, prostratum, wigrum, odo-
ratum, Cynosbati, rotundifolium, gracile, triste var. albinervium,
and Americanum.

Control 1918.

On account of war conditions which prevailed in 1918 practically
no eradication work was attempted. Members of the Station
staff inspected pine and Ribes in different parts of the state
throughout the summer. -Two extra men were employed in Nor-
folk to check over areas previously worked, with gratifying results.
On one and one-half square miles of territory worked in 1917
only 386 Ribes were found, or about one for each two acres.
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From May 1 to September 1 selected red and black currant
bushes were sprayed at ten day intervals with 4-4-50 Bordeaux
mixture to determine the possibility of controlling the disease on
Ribes by spraying. Unsprayed bushes were used as checks. The
results indicated that it might be possible to hold the disease in
check on Ribes by frequent spraying, but that the frequency
required would make the plan impracticable.

As previously mentioned, infections on cultivated Ribes found
in the town of Branford in 1916 aroused the suspicion of a pine
infection nearby. Infected Ribes were plentiful at three places
and at two of these all bushes were destroyed soon after discovery.
The black currant bushes at the remaining place were inspected at
frequent intervals, as were the few pines in the neighborhood,
but without result. The nearest known pine infection was at
Middlebury, some thirty miles away. In September 1918 an
intensive survey was made of all cultivated Ribes within three
miles of the infected black currants. Of 201 places visited 73 had
Ribes and infection was found at 13, but the infections were too
widely scattered to indicate the presence of a pine infection center.

Nine plantations and one nursery were inspected in 1918. In
six plantations fruiting infections were found, while in two others
there were specimens apparently killed by the rust. One new
infection was found in the town of Greenwich in a plantation
which had not previously been inspected.

During the summer practically all the scattered Ribes infections
located in 1917 were visited at least once. A decrease in the
number of infections was evident as compared with the previous
yvear. Considerable time was spent in July and August inspecting
Ribes in the southwest corner of the state, but infections were not
sufficiently abundant to indicate the presence of unknown pine
infections.

Control 1919.

From inspections in previous years it was apparent that many
of the plantations of imported pine were in no danger from the
rust, and these were consequently eliminated from the inspection
of 1919. Six plantations were inspected and the disease was found
in five, but only in small amounts and with no indication that it
was spreading. :

Eradication of Ribes was resumed May 1 on areas in Norfolk
and Colebrook adjoining those worked in 1917. During the sum-
mer a crew of five men covered about 2,500 acres and destroyed
30,000 wild Ribes bushes. The cost of eradication averaged 93
cents per acre, including wages, sustenance, supervision, transpor-
tation and depreciation of equipment.

Checks were made to determine the efficiency of the crew in
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eradicating Ribes. Four tracts worked earlier in the season were
selected and a portion of each reworked. The results showed that
the crew removed an average of 9o% of all Ribes during the
first working of the ground.

During June scouting for infection on cultivated Ribes in 24
towns in Tolland, Windham and New London Counties showed
infection in four towns, but only at places where it had been
found in previous years. Later in the summer nine towns in
Litchfield County were scouted in the same manner and Ribes
infection was found to be quite general.

The survey of the Branford area which was made in 1918 (see
page 316) was checked up in 1919. All but two places showing
infection on Ribes in 1918 showed it in 1919, and one new infec-
tion was found. All white pines in the area were inspected for
infections but none found.

In order to determine the spread of the disease in Pomfret, a
survey covering about 30 square miles adjoining the Bowditch
estate was made in July and August, 1919. All pine plantations
and cultivated Ribes in the region were inspected and mapped.
Eighteen separate infections on Ribes were found, but no pine
infection except at the Bowditch estate. Here the scout eradicated
a large number of escaped Ribes bushes in and near the pine
grove. Wild Ribes are very scarce in this vicinity.

In cooperation with the Bureau of Plant Industry, a pine survey
of the state was begun in December, 1919. Its purpose was to
obtain information regarding the amount and value of white pine
in the state sand to demonstrate the importance of protecting it
from the rust. One man was employed until June, 1920, mapping
the pine lands of Windham, New London and eastern Tolland
Counties, reporting on the age, area, percentage of pine in mixture,
quantity in board feet and value of all stands containing pine.

Control 1920.

Labor suitable for this work was difficult to obtain until after
the schools and colleges closed, when twelve men were secured
and put in the field. The area selected for eradication consisted
of about 2,000 acres in the town of Colebrook, east of that eradi-
cated in 1919. Forty three thousand Ribes bushes were removed
and destroyed. Checks run frequently, according to methods pre-
scribed by the Bureau of Plant Industry, showed that the men
were getting 90% to 97% of all Ribes during the first trip over
the ground. '

As in former years inspection of cultivated Ribes was carried
out to determine the approximate limits of the disease. In 1920
this work was confined to Litchfield County where infection on
Ribes was found to be quite general. No attempt was made to
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check over either the Branford or the Pomfret areas during the
season, nor was there any inspection of plantations.

Work on the pine survey, started in 1919, was resumed in
November, 1920 and a new line of work, the scouting of native
white pine for infection, undertaken. ,This seemed necessary
because of the amount of Ribes infection found throughout the
state for a number of years. The Bureau of Plant Industry fur-
nished one man for the survey and two for the scouting. The
two lines of work were carried onsimultaneously, as this method
was consideréd more efficient than to cover the ground twice for
mapping and scouting. The cost of the survey was 2 cents per
acre for the area actually mapped and about 3 mills per acre
for the entire area covered. The men located infections on native
pine in the towns of Cornwall, Barkhamsted, and North Canaan,
as well as many new infections in Norfolk and Colebrook. (For
results of the survey see page 32I.)

Owing to the fact that infection had been found on Ribes in
the vicinity of Branford for a number of years, this region was
again scouted for infections on pine previous to the start of the
regular scouting and survey work. All pines, both native and
ornamental, in the neighborhood of known Ribes infections were
carefully looked over, but not a single pine infection was found.

Control r1921I.

Beginning on April 14 seven plantations and one nursery were
inspected for pine infection. Omne plantation contained several
fruiting specimens of the rust and in another two suspected trees
were removed. In the remaining plantations and in the nursery,
no sign of rust was found. :

A crew of five men organized a camp in Norfolk on May 7
and carried on eradication, scouting and checking until September
15. Some 8,000 acres in the towns of Norfolk, Colebrook and
North Canaan were covered and 39,000 Ribes bushes were removed
and destroyed. Of this area, 4,000 acres was new territory which
had not been previously worked. In addition the crew scouted
forest and ornamental plantings of imported stock in Litchfield,
Cornwall, Norfolk and Colebrook and found infections in all
plantations thus inspected. ;

The effectiveness of Ribes eradication cannot be determined
until sufficient time has elapsed to allow Ribes grown from seed,
or from incompletely removed root crowns, to become large enough
so that they can be readily seen. Furthermore, on pines which
have become infected since the Ribes were removed, the disease
would require at least two years to reach a stage which could be
unmistakably recognized. In order, therefore, to check up the
results of previous Ribes eradication in Norfolk, some 4;000 acres
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‘which were worked in 1916, 1917 and 1919 were reworked in

1921 with the following results: .
a. Some large Ribes missed in previous years were found,

but these were so few in number per acre as to be of minor impor-
tance. Numerous small Ribes, originating either from seed or
from improperly removed root crowns were found, but the small
amount of leaf surface and the fact that these plants were usually
growing under dense shade reduces the liability of their acting
as transmitters of the disease for several years. Judged by .the
comparatively small number of Ribes found in reworking, the
first eradication appears to have been fairly effective but the neces-
sity for rescouting these areas after a few years, and reworking
them if necessary, is indicated.

b. The number of pines showing infection which had occurred
since eradication was almost negligible. In contrast with this, on
an area from which Ribes had not been removed prior to 1921,
twenty-seven pine infections were found, 70% of which took place
in 1918 and 1919.

During the winter of 1920 and 1921 scouts had discovered new
infections on native pine in several additional towns in Litchfield

‘County. Prior to this time, the only known infection on native

pine was in the Norfolk-Colebrook region. Careful investigation
of these newly located infections indicated that control must be
undertaken on a much larger scale. It was considered advisable,
however, to secure further information as a basis for future work
in the new areas. During the summer and fall, therefore, a pre-
liminary survey of the towns of Cornwall, Canaan, Salisbury and
a-part of North Canaan was completed. The towns were sub-
divided into blocks for each of which observations were made on
the prevalence of Ribes, amount and character of pine infection,
and other factors bearing on control. Pine infection was found
to be quite generally distributed over all the territory scouted and
in some places it was very heavy. Ribes were plentiful but not
as abundant as in the Norfolk region.

During November a scout covered practically all the towns
along the Rhode Island line inspecting native pine but was unable
to locate any infection. ~

The survey made in Pomfret in 1919 was checked up this year.
Four fruiting infections on pine were found at the Bowditch estate
and one new infection on ornamental pine about one-half mile to
the south. The cultivated Ribes scouted in 1919 showed less infec-
tion in 1921 than in the former year.

On July 1, 1921 the federal allotment for blister rust control in
Connecticut was cut from $5,000 to $2,000. Moreover the Secre-
tary of Agriculture ruled that this allotment should be used for
education, demonstration and supervision, but not for eradication
as in previous years. The federal money has therefore been used
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since July I to pay part of the salary of a member of the Experi-
ment Station staff whose time is largely spent in supervising the
control work. As a result of this reduction in the federal funds
available, the amount of control work which can be done with the
present state appropriation is greatly .reduced. Moreover the
disease has recently been found in alarming amounts in several
new sections. To check its spread, prompt action is necessary, or
much young pine will be killed before reaching merchantable size.
It is imperative, therefore, that owners of pine cobperate in the
control work; since state and federal funds are wholly inadequate
to care for the present situation.

Future Control Work.

Blister rust control has been in the experimental stage during
the past six years. Although its principles were well understood
in European countries they had never been practiced extensively
there, and many points in the life history of the disease were not
thoroughly understood. Its characteristics and life history are
now well -known as a result of the exhaustive studies which
have been made in this country by federal and state agents. There
are still many scientific points not fully understood and investi-
gational studies must be continued, but the practicability of control
‘methods has been firmly established. The codperative work with
the Bureau of Plant Industry in the various states has demon-
strated that the application of simple field methods at a moderate
cost per acre will hold the disease absolutely in check.

These control methods should be carried out locally by pine
owners themselves, since they are the ones directly benefited by
the results secured. Public funds should be used for supervision,
for education and for further experimental work, but not, as in
the past, for actual field control on a large scale. Education of
pine owners through state and federal agencies is essential, because
many of them do not realize the value of their young pine or the
necessity of protecting it from the rust.

On average quality forest soil which could not profitably be
used for agriculture, white pine either self-sown or planted will,
in 40 to 50 years, produce a gross revenue of over $200 per acre,
as contrasted with $75 per acre if the land grows only hardwoods.
Unless the blister rust is kept under control, however, it may and
probably will, destroy the pine before it reaches merchantable
size, as the greatest danger is to trees less than 15 feet high to
which the disease is fatal in a very few years.

Assistance must be given pine owners in recognizing the disease,
for its presence on pine is very deceptive. It can be identified *
at the end of the first year only with the aid of a microscope.
After the second year a careful scrutiny will reveal its presence,
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although to an untrained eye a tree already diseased beyond
recovery may outwardly seem to be healthy. i
Supervision of Ribes eradication by state or federal agents is

- of great importance. Unless the work is done with sufficient

thoroughness to remove practically all the Ribes in the vicinity
of pine stands, the protection secured will not be sufficient to
warrant the expense incurred. A trained supervisor will be able
to maintain the efficiency of the work and to reduce its cost by
eliminating areas where Ribes are not sufficiently abundant to
require eradication.

The National Situation.

The introduction of this disease into the United States and its
subsequent spread has brought about a condition very different
from that in Europe. Our eastern white pine, sugar pine, limber
pine and western white pine were formerly used quite extensively
in western Europe for forest and ornamental planting. On
account of damage by the blister rust the use of these trees is now
being discontinued because the cultivated black currant is more
highly prized for its fruit than the American soft pines for their
lumber. In this country the necessity for protecting the five
needled pines at the expense of Ribes should be beyond question,
because of the greater importance and value of pine lumber as
compared with currants and gooseberries.

In the northeastern United States where the rust was generally
introduced some twelve years ago the disease, on account of its
deceptive character, became firmly established before the damage
it might do was generally realized. In many parts of the range
of the eastern white pine, 10% to 15% of all the trees of this
species are infected and in some areas infection runs as high as
100%. This condition is very serious because much of the present
crop of young pine will be killed before it is large enough to cut
and because, if the rust is not controlled in the immediate future,
it may become so prevalent as to render the use of white pine
impossible in the regeneration of our forests.

In Connecticut the situation is not as bad as in other New
England states, because the area in which blister rust can become
serious is limited to about 500 square miles in northern Litchfield
County. This is the only section of the state where wild Ribes
are abundant. It is very probable that infection will occur at
many other points because of the presence of cultivated Ribes,
but it is believed that such infections will be quite local and easily
controlled.

In the western states the danger from blister rust is one of the
future rather than of the present. Agents of the Bureau of Plant
Industry are constantly on the watch for its appearance and every
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possible means of enforcing the quarantine against the shipment
of Ribes and five needled pines into the west are being used.
Very recently (November 1921) an infection on eastern white
pine planted in southern British Columbia has been discovered, and
since that time several infections on western white pine have been
found over the line in the state of Washington. However, these
infections have apparently been located before the disease has
spread to any extent, and with sufficient funds it should be possible
to control it. Nevertheless, the danger of its becoming established
in the west is very great. *A strict enforcement of the federal
quarantine and continued vigilance on the part of federal scouts
will be necessary to prevent its introduction and spread into a
region where control may prove impossible.

The territory between British Columbia and Mexico includes the
range of the western white pine and sugar pine which are very
important timber trees. Several other five needled species found
in this section, while valuable to some extent for lumber, are even
more valuable as a covering for high mountain water-sheds.
Moreover, there are more than 60 species of Ribes native to this
region. This combination of several species of pine susceptible
to the rust and an extraordinarily large number of Ribes species
affords ideal conditions for the development and spread of the

disease throughout the entire range of the western five needled
pines.

NEW INVESTIGATIONS BY THE
BOTANICAL DEPARTMENT.

Though the general life history of the blister rust had pre-
viously been worked out in Europe there were some lesser phases,
unknown or in doubt, when the botanical investigations were first
undertaken by Doctors Clinton and McCormick of this Station.
The life history in general has been covered by their work, but
special emphasis was laid upon the doubtful or unknown points.
A part of these investigations have been published in Bulletin 214
(pp. 428-459) of this Station, and in papers read before the Blister
Rust Conferences and the Botanical Society of America. Addi-
tional details will be given in a bulletin of the Station to be pub-
lished during 1922.

The main new points brought out in their investigations were
along two lines. First, as regards the point of entrance of the
fungus in the pine, it was shown by artificial infections that this
takes place through the leaves, and that a very definite method is
followed. The germinating sporidia gain entry by a germ tube
- through the stomates, or breathing pores, into the interior of the
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feaf and immediately form an enlargement which may have s?/e;?;
functions, such as a hold fast, storehou(sie f(})lr ’io%d,t ;:éc.s toml;;, e
thi i i i hread proceeds throug ¢
this swelling an infection threz T
i d comes in contact with the leaf cells.
igzc;t}’;hzncell for food, and then a v1gorousf growth o,fS 52;3?&51
i\ . . . . mlng a
n the intercellular spaces, in time Ior i
frrr?aslgsltzflfungous threads. This development kills the green colort
ing matter of the cells, with the result thﬁt aE golden—yc:él;)evg spIon
t where,the fungus en ‘i
shows on the leaf near the spot ,the . 5
i tact with the food carrying
the fungous threads come in con ' i
'Elltrlrgs of thegleaf, and then in an mconsp1§uous meclinner tflal)écllelz
i f, especially downward, un .
work lengthwise of the leaf, 1 ind
- 1 lopment takes place resulting
reach the bark, where a vigorous deve B
i i facts have all been confirme
in the swelling already noted. These fa ! i
imi rati i taking place in nature.
by similar observations on infections . ’
ﬁ};tural,infection of the leaves takes place in the falll, the exiter;rllgi
evidence, through the golden yellow spots on the leaves, is
conspicuous until the following spring or early sumtr}ller.ﬁ s
The second point brought out was that not only the v? (rile i
pines but also seedlings of certain two and three needle %)me:
could be artificially infected, some as readily and vigorous ydad
the white pine.  On some of these hosts the infection has proceede
as far as any that has taken place in infection work at th1s'S%cat1tog
with white pine of the same age: Pixlamely},l to whef;:l ii?; 5?&2?51 :
1 i together some
stems produced the pycnial stage 1 |
specief of seedlings of the genus Pinus have been exper1rpentleld
with, and at least fifteen of these have become infected ér_l 1; e
leaves. The varying vigor of the rust’s development in ilca te)i
difference in resistance of the species inoculated, so that no dou
with certain of them infection proceeds no further th:'m invasion
of the leaf, and so fails of true infection. :
As regards infection of Ribes with the aeciopores from white
pine, successful inoculations have been made with tvye?ty—g;m
species. Some species show much more resistance to iniection
than do others, cultivated black currants being one of the most

‘susceptible.

A SURVEY OF WHITE PINE IN CONNECTICUT.

The pine survey for Connecticut, which was made dlifrmgdﬂ;g
winters of 1919-1920 and 1920-1921, has been briefly rekerre i
in other parts of this report. The object of the work was
furnish data on the amount and location of white pine grow1r§cg
within the state. As such figures would manifestly not be accura 1({3
for any extended period, it was glec1ded to accomplish the wor
at as low a cost as possible consistent with reasonable accuracy.
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Since there is no considerable amount of white pine outside of
Litchfield, Hartford, Tolland, Windham and New London
Counties, the survey was limited to such portions of these counties
as were known to contain pine. :

The U. S. G. S. topographic sheets were used for the mapping.
With the aid of a pocket compass and pacing, the boundaries of
the various blocks of pine were sketched in. Three general types
were plotted upon the map. ;

a. Pine reproduction; stands under 25 years of age with pine
forming 60% or more of ‘the mixture.

b. Pure pine; stands over 23 years of age with pine forming
60% or more of the mixture.

¢. Pine-hardwoods; mixed stands with other species forming
more than 40% of the mixture.

The country was divided into blocks with the highways as
boundaries and further subdivided into the various types, for each
of which notes were made showing :—

a. Age class. c. Areain acres.
b. Percentage of pine. d. Volume in board feet per
acre.

Areas were obtained by scaling the map. Age was roughly
determined by counting the whorls of branches. The estimates of
percentage and value were, of necessity, made largely by eye but
were checked by the frequent laying out of plots on which more
careful estimates were made. In practically all cases supplemental
notes regarding the character of the timber, reproduction, etc.,
were kept for each type.

From field data thus gathered it was possible to compile figures
on area of reproduction, area of pure pine, area of pine in mixture
with other species and the stand in board feet for each town
surveyed. Figures of total forest area were taken from the
Forest Survey of Connecticut, published in the annual report of
this Station for 1915. Fifty-two towns were covered in whole or
in part. A summary of the information for each county by towns
follows.

VOIS
Bloomfield ......
@anton .. L. .l
BEliGranby ...l
PR Hartford . 0
E. Windsor .....
Bnfield .......000
Farmington .....
Breanby 8
Hartland i ]
Manchester .....
Simsbury’ (.. i
SaWindser S
Suftheldy L il
Windsor ...

Windsor Locks ....

ifotals: ..t ee

Town

Barkhamsted ....
Ganagn Ol .. e
Colebrook .......
Gothwall .. .. Qg
Goshen Lo nis,
Harwinton ......
Litchfield .......
Mortis it

New Hartford ....

Nosfotloh L, i
North Canaan ...
Salisbumsy . an

Shaton o Lkl

Thomaston ......
Forrington sl e

Winchester ......

digtalsiy . s

Town
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HARTFORD COUNTY.
Pure Pine Pure Pine-Hard- Forest Stand of
Reproduction Pine woods Area Pine
Acres Acres Acres Acres B,
NGB0 445 110 7,400 1,260,000
Sy 38 20 4,350 430,000
s ailinao 479 78 11,600 370,000
0386 108 o 4,300 240,000
i 35 123 de 2,100 800,000
i 16 g 125 3,400 450,000
EXi8a2 765 424 7,000 6,760,000
500 70 A 8,000 710,000
.. 888 023 1,446 17,000 5,550,000
<iiiTe8 9 613 15,700 350,000
i 84 212 45 5,700 1,650,000
AT on6 1,252 150 10,500 8,830,000
2 12 02 145 4,800 000,000
) 2031 10¢ 5,450 450,000
S 30 455 s 352 7,300 4,210,000
685 270 i 2,550 800,000
5 5,854 5,612 3,623 117,150 33,940,000
LITEHEFIEED COUNTY.
i Pure Pine Pure Pine-Hard- Forest Stand of
Reproduction Pine woods Area Pine
Acres Acres Acres Acres B. By
LT 120 336 3,141 15,300 5,480,000
LT 333 9,587 15,500 1,372,000
ST 064 8,613 15,400 6,120,000
sadiz00 444 803 18,100 6,020,000
i 20 133 102 15,100 2,040,000
L 75 36 150 11,700 340,000
Lie 35 67 73 16,000 780,000
o 28 6 40 3,550 130,000
781, 257 1,002 13,000 2,250,000
iNGat 1,437 10,394 22,300 12,100,000
it 768 889 3,028 5,850 1,080,006
PSLLA06 1,424 6,581 17,800 10,420,000
A B 42 862 17,000 310,000
o) P 3 30 4,550 60,000
ST A6 154 Es 16,200 680,000
i S e 185 2,813 12,700 1,400,000
S0i6,714 6,710 48,354 220,050 52,382,000
NEW LONDON COUNTY.
Pure Pine Pure Pine-Hard- Forest Stand of
Reproduction Pine woods A ea Pine
Acres Acres Acres Acres B. F.
. 25 5 725 9,450 40,000
Al v 437 8,812 22,500 4,010,000
.. 275 442 9,537 31,950 4,050,000
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TOLLAND COUNTY.

Pure Pine Pure Pine-Hard- Forest Stand of

Town Reproduction . Pine woods Area Pine

Acres Acres Acres Acres B. E.
Elllington ...... s 20 40 .7 20 , 11,300 00,000
Mansfield . ... dGRka i 0 N AR 12,600 35,000
SOMERS, s« v waldlsidpate 302 q2a i 280 0,000 1,800,000
Stafford . uHNEG 38 447 + 5,341 28,800 2,080,000
RSl i s 20 58 - 89 16,500 250,000
Taions co oq e v abatiel, 1,000 1,504 0,831 15,000 15,920,000
Willington - . ...« 73 s B2 ki 145 15,000 250,000
hotalsiir S 1,543 2,508 15,700 109,100 21,325,000

WINDHAM COUNTY.

Pure Pine Pure Pine-Hard- Forest Stand of

Town Reproduction Pine woods Area Pine

Acres Acres Acres Acres B. F.
ot e s I e i e 342 3,003 14,600 1,500,000
Brooklyn: .« v i o 75 69 1,770 7,500 320,000
Canterbury ........ i 87 032 12,800 400,000
DN 0 o R 150 417 3,261 13,100 4,720,000
Kallingly . Jodh il 200 274 11,556 10,100 1,020,000
Plainfield [ e 50 36 1,873 13,000 160,000
Pomiret’ . wmehidn 100 42 2,775 12,500 440,000
Patnam. .0 i 100 409 . 3,495 5,550 1,200,000
Sterling .. ... ctiod, 50 30 4,210 1 13,600 300,000
(Fhompson: i« s o 400 672 11,760 16,400 2,480,000
Woodstock ...t 600 1,352 11,836 19,800 10,050,000
ilAtals L R 1,725 3,730 56,5601 147,950 22,770,000

TOTALS BY (COUNTIES. }
Pure Pine Pure Pine-Hard- Forest Stand of

County Reproduction Pine woods Area Pine

Acres Acres Acres Acres B. F.
Eattionrd:l LN L) 5,854 5,612 3,623 117,150 33,040,000
Witchfield: . ¢ alolia 6,714 6,710 48,354 220,050 52,382,000
New London ...... 275 442 9,537 31,050 - 4,950,000
0oy st ARG 1,543 2,508 15,706 100,100 21,325,000
Windham, - 0 SUS6 1,725 3,730 56,501 147,950 22,770,000
fhotalsa i e 16,111 10,002 133,781 626,200 135,367,000

In the remaining 117 towns there are scattered plantations and
native stands of white pine which should be included in totals for
the state. The following figures are therefore thought to be
conservative.

Pure Pine Pure Pine-Hard- Forest Stand of !
Reproduction * - Pine -.. Woods. Area Pine
Acres Acres Acres Acres BBl

State of Connecticut 20,000 - 20,000 . 150,000 1,483,300 150,000,000
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Commercial Feeding Stuffs.
By E. M. BaiLev.*

PROVISIONS OF THE STATUTES RELATING TO
FEEDING STUFES.

Under the Connecticut statutes the term ‘“‘concentrated com-
mercial feeding stuffs” covers practically all feeds excepting hay
and straw, whole seed, 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. .

Under the new fertilizer law cottonseed meal is classed as a
commercial fertilizer and, as such, is subject to analysis fees and
tonnage tax. Provision is made, however, to exempt meal sold
exclusively for feeding purposes.

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 percentage
of protein and fat contained in it. . The law forbids the use of any
metal in affixing tags.

No registration of feed 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.”

CLASSIFICATION OF SAMPLES.

The classification and summary of commercial feeding stuffs
and other materials requiring fodder analysis which have been
examined during the past year are as follows:

* Analyses are by Messrs. Nolan, Merwin and Fisher; inspection and
sampling are by Mr. Churchill; and' the compilation of results for publica-
tion is largely due to Miss Moss,

' Chapt. 204, Public Acts, 1910,
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Official samples taken by the Station Agent ...........oeweuusuinnnns. 150 .
Samplest submitted by indivitualsiis e gnes Sy e ST S
Samples examined in connection with field experiments at Storrs .... 267

Samples examined in connection with field experiments at this station 352
Flo tal Wil sot S DA o S G el s A AN G o el e 535

Only the results of the official inspection and samples submitted
by individuals are included in this report. Other data are dis-
cussed elsewhere. ks

Official samples taken by this'station are classified as follows :

UottonseediNeal fiiail o s 4 14 MaizeProductsiy doesl s LGENs] 17
LinseediMealolumbidunt. St iolte 6 Distillers Products, it b el 2
WiheatiBranas, oo il S 19 BrewersiuProductis e hitre i frae) 2
Wiheat:Maddlings 2.0 1" 0 14 Dried’Beet Pulp' S i tias 7
Red Dog ‘Floar™ L L LR 3 Dried Buttermilk ............. 1
Wheat Mixed Feed ........... 6 Proprietary Stock Feeds ...... S
Rye: Products . Faivin bl i 2 IPoultuyiiBeedsy ot i 15

s b SA R SEISE R RO E g S 1 150

STANDARDS FOR WHEAT MILL FEEDS.

Tentative standards for wheat mill feeds, with or without
screenings, have been adopted by the Association of Feed Control
Officials. The figures which refer to crude fiber and represent
the maximum in each case, are as follows:

StandarditMiddlings Fat e 0oy Spl Gl e s BRI e e pen ] . 9.5%
HlonrieVErddlinosHiss nnio, sowi o Myl Wb hatees S 0 ST Eo)
IRedl B oos Bl ot me s Calibie b o A I e Rl AT 4.0
Brown Shorts =00k 1Es i it el et Al e 6.5
(GrayShorts)filats MBI O D DS apim Sy Jan il oy 55
W hitedShortsy it lae o ic BT i St RN Gonl ot el 3.
Wihieat | MisteduBeedyiraF YRR S by (A WG 0 el e 85

SIGNIFICANCE OF THE NUTRIENT GROUPS.

The significance of the several nutrient groups as shown by the
conventional proximate analysis has been discussed in previous
bulletins.* Occasional inquiries continue to be received as to the
distinction between the terms “nitrogen-free extract” and “carbo-
hydrates” appearing upon commercial feed tags. The sense of
the Association of Feed Control Officials upon this point is
embodied in resolutions adopted by them as follows :

“Resolved that it is the sense of this Association that we understand the
term ‘Nitrogen-free Extract’ to cover the product indicated by the percen-
tage obtained by subtracting from 100 per cent. the sum of the percentages

of ash, moisture, protein, fat and fiber.
“Resolved that the term ‘Carbohydrates’ be interpreted to cover the

* Conn. Exp. Sta. Bull. 206, 1918 ; Bull. 212, 1910.
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product indicated by the percentage obtained by the addition of the per-
centages of crude fiber and nitrogen-free extract.”

In practice tags often bear declarations of both “fiber” and
“carbohydrates” and in such cases the term ‘“carbohydrates” must
be regarded in the sense of ‘“nitrogen-free extract.”

The Association has adopted further resolutions to the effect
that the practice of packing feeds in bags containing g9 Ibs. and
selling the same for 100 1bs. net is condemned ; and that a ton of
feed is 2000 1bs. net.

COEFFICIENTS OF DIGESTIBILITY AND NET
LHENERGY: VALTIES,

The question of digestion coefficients and energy values of
feeding stuffs has been discussed in previous reports! These
factors for most of the types of feed reported herein are given
in Table I, and for others the reader is referred to the authorities
cited.

TABLE I —COEFFICIENTS OF DIGESTIBILITY AND NET ENERGY VALUES
OF FEEDING STUFFS,!

a LI

i Coefficient of digestibility. £l84

< Blag

Feed. g8k 5] ‘E_i_ 5

g é 5 Carbohy E £ 3

2 = |Protein.| Fiber. | drates. | Fat. 2“:’ =

Cottonseed Meal............... 022 84 37 75 95 90.0
Cottonseed Feed .............. bieT 58 45 61 90 L
Linseed Meal (old process).. . . .. 90.0 | 89 57 78 89 | 88.9
Linseed Meal (new process). . ... 90.4 | 86 73 87 95 | 85.1
Wheat Brameaind o Bl G 89401 176 43 74 62 53.0
Wheat: Beedu: o, 2y msiobisre oy ol 77 36 76 87 AU
Wiheat Middlings: .ol fed Wl 896/l a7 30 78 88 59.1
RediDog Blaur L\l i e 88 36 88 86 iy
RyeiFlonrasal Siisiaenmg i it 80 o 88 90 ek
Basleyigrotimnidery Sl it fnd iy 90.7 88 70 93 86 89.9
Barley Bran. (0t SN il bty 85 20 86 87 i
Corn.Gluten Meal s £aiidy vt 90911785 55 90 931118412
CornlGluten Heed. Hipnibans 91.3 | 85 76 88 85 | 80.7
Homimy Heed . % (E@aeREs I nil 89.9 | 66 76 90 91 813
BrewerisiGrains s iot B o 92.5 | 81 49 57 89 | 53.4
MaltiSprouts: .0 S s g Ty Gasin Rikiene 87 80 ol Bl
Distillers’ Grains, Corn......... 934573 95 81 95 | 85.1
Distillers’ Grains, Rye.......... 92.8 | 59 e 67 84 | 56.0
BeetiPillp, dried . Safiiiiim i i 91.8 | 52 83 83 ik 75.9
Peanut Cake, without shells.....| 89.3 90 9 84 90 [ 93.6
Soybean Meal, fat extracted.....| 88.2 | 92 99 100 68 | 99.7
Cocoanul Cake' ! L ECUaRIGHIT 90.4 90 23 87 100 | 83.5

!Henry and Morrison, 15th Ed., pp. 118-119; Armsby and Putney, Penn. Exp. Sta, Bull,

142, 1916.

1Conn. Exp. Sta. Bull. 212, p. 357, 1918; Bull. 221, pp. 347-351, 1919.
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ETHER EXTRACT IN MOLASSES FEEDS.

Our experience with the determination of fat in feeds containing
molasses or other saccharine material was summarized in our
report last year.! Over a period of seven.years nearly one. half
(42 per cent.) of the samples examined ‘gave lower results for
ether extract when the procedure of washing out saccharine sub-
stances with water before extracting with ether was followed ; in
the remaining cases the results were higher. The official direct
method now prescribes extracting with water before extracting
with ether in cases where large amounts of soluble carbohydrates
are present. We have followed this plan in cases where the ether
extract was below guaranty by direct extraction with ether.

INSPECTION OF 1921.
REMARKS ON ANALYSES.
(Analyses on pages 338-357.)
The definitions of the various feeding stuffs here given are those

adopted by the Association of Feed Control Officials revised to

October, 1921.
COTTONSEED MEAL.

41.12 Per cent. Protein Cottonseed Meal, Choice Quality, must be finely
ground, not necessarily bolted, perfectly sound and sweet in odor, yellow,
free from excess of lint, and by analysis must contain at least 41.12 per
cent. crude protein, equivalent to 8 per cent. of ammonia.

Cotton seed meal not fulfilling the above requirements as to color, odor
or texture, shall be branded Off Quality. i

38.56 Per cent. Protein Cottonseed Meal, Prime Quality, 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 by analysis
must contain at least 38.56 per cent. crude protein, equivalent to 7.5 per cent.
of ammonia. { :

Cottonseed meal not fulfilling the above requirements as to color, odor or
texture, shall be branded Off Quality.

36 Per cent. Protein Cottonseed Meal, Good Quality, must be finely
ground, not necessarily bolted, of sweet odor, reasonably bright in color,
and by analysis must contain at least 36 per cent. crude protein equivalent
to 7 per cent. of ammonia. i

Cottonseed meal not fulfilling the above requirements as to color, odor
or texture shall be branded Off Quality.

Of fourteen samples examined all satisfied their guaranties with
the single exception that 18067, Surety, was 2.62 per cent. low in
protein. The average composition of samples examined this
year is protein 39.1, fiber 10.9 and fat 7.4 per cent. This is
substantially better than the average for the same constituents for
the previous six years which shows protein 37.1, fiber 11.9 and fat
6.9 per cent. The average price has been $49.30 per ton. The

! Conn. Exp. Sta., Bull. 229, p. 296, 1920.
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average for the six-year period just mentioned was $58.80 but
this figure reflects the abnormal prices which prevailed at the close
of the war when cottonseed meal sold for over $30 per ton.

LINSEED MEAL.

Linsced 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, pro-
vided 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.

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.”

Siie s_amples, all old process meals, substantially met their
guaranties in all respects. s

WHEAT BrRAN.

Wheat Bram is the coarse outer coating of the wheat kernel as separated
from cleaned and scoured wheat in the usual process of commercial milling.

All of the samples examined satisfied their guaranties as to
protein and fat. So far as fiber guaranties were given or known
they were not exceeded. The average composition, viz., protein
16.6, fiber 9.5 and fat 5.3 per cent. is substantially better than the
average for the previous six years, viz., protein 15.7, fiber 10.1 and
fat 5.0 per cent. ;

WaEAT MIDDLINGS.

Standard Middlings (Red Shorts or Brown Shorts) consists mostly of the
fine particles of bran, germ and very little of the fibrous offal obtained
from the “tail of the mill.” This product must be obtained in the usual
commercial process of milling. ;

Gray Shorts (Gray Middlings or Total Shorts) consists of the fine
particles of the outer bran, the inner bran or bee-wing bran, the germ, and
the offal or fibrous material obtained from the “tail of the mill.” This
product must be obtained in the usual process of commercial milling.

White Shorts or White Middlings consists of a small portion of the fine
bran particles and the germ and a large portion of the fibrous offal obtained
from the “tail of the mill” This product must be obtained in the usual
process of flour milling.

One sample, 17986, exceeded the maximum fiber guaranty by
2.04 per cent. and exceeded also the tentative limit of fiber pre-
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scribed for standard middlings® by 1.04 per cent. No deficiencies
were found in protein or fat.

The average composition of feeds classed as middlings without
further qualification has been, for the previous six years, protein
16.7, fiber 6.9 and fat 5.2 per cent.; theraverage shown by analyses
this year is protein 17.5, fiber 6.9 and fat 5.2 per cent.

Rep Doc ELOUR.

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

Only three samples of this material have been examined this
year. The guaranties of protein and fat were met, or reasonably
substantiated, and the average fiber content did not exceed the ten-
tative standard set for this product, viz., 4 per cent. One sample,
18046, contained 4.27 per cent. of fiber.

Mixep FEED.

W heat Mixed Feed (Mill Run Wheat Feed) consists of pure wheat bran
and the gray or total shorts or flour middlings combined in the proportions
obtained in the usual process of commercial milling.

Six samples were examined and all satisfied their guaranties of
protein and fat. One sample, 17972, exceeded the fiber content
‘fixed for wheat feed? but the average was well below the tentative
standard. The average for protein, fiber and fat as shown by
analyses this year is 17.06, 7.68 and 5:13 per cent. respectively
while the average for the same ingredients for the previous six
years is 16.3, 7.8 and 5.0 per cent. respectively. It is apparent that
protein content has increased while the other constituents have
maintained the average.

Rye Probucrs.

Rye Middlings or Rye Feed is “the by-product obtained from the manu-
facture of ordinary “100 per cent” rye flour from cleaned and scoured rye
grain.

The two samples of rye feed examined conformed to their
guaranties for protein and fat.

CorN GLUTEN FEED.

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

;ﬁydthe Association of Feed Control Officials, 1921.
id. 4
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Four samplés were examined which satisfied their guaranties of
protein and fat except in case of 15724 where a deficiency of 1.41
per cent. in fat was found.

CorN GLUTEN MEAL.

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. ?

Only one sample was examined. It exceeded its guaranty in
both protein and fat.

HoMmiNy FEEb.

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.

Eleven samples were examined. Three, 15752, 18060 and
18022 were deficient in fat and one, 179883, contained an excess of
fiber.

CorN MEAL.

Only one sample was examined. It was of normal composition
and quality.

DiSTILLERY AND BREWERY ProDUCTS.

Two samples each of distillers’ and brewers’ dried grains were
examined. They satisfied their respective guaranties except m
case of 15755 which was 1.44 per cent. low in protein.

Driep Beer Pure.

Dried Beet Pulp is the dried residue from sugar beets which have been
cleaned and freed from crowns, leaves and sand, and which have been
extracted in the process of manufacturing sugar.

Seven samples were examined. The guaranties of protein and
fat were satisfactorily met and generally exceeded. No signifi-
cant excess of fiber was found.

ProprieTaArRy MIxXEp FEEDS.

The variety of sources from which these mixtures derive their
nutrients results in a supplementing of nutritive qualities which
is in harmony with modern ideas of efficient feeding. When
compounded with materials of approved feeding value free from
excess of hulls, screenings, etc., they are desirable feeds. As to
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the economy of their use we are unable to discover any logical
relation between selling price and composition. The ingredients
of which these feeds are composed are generally stated on the tags
and this information, although not required by law in this state,
is valuable to the feeder. =

Of fifty-one samples examined only five failed to satisfy their
guaranties, and in only two of these were the deficiencies con-
spicuous. There was a deficiency in protein of 2.06 per cent. in
18023 and deficiencies in, both;protein and fat in 18047, the
amounts being 1.37 and 0.91%per cent. respectively.

Pourtry FEEDS.

Fifteen samples were analyzed. A deficiency in protein of 5.75
per cent. was found in 18008.

SUMMARY OF DEFICIENCIES

Variations from guaranty greater than one per cent. in protein
and in fiber and one-fourth of one per cent. in fat are summarized
in Table II. ;

SUMMARY OF DEFICIENCIES.

837

TABLE II.—FEEDS NOT CONFORMING TO GUARANTIES OR OTHERWISE ILLEGAL.

3 Protein | Fat Fiber
Station Manufacturer and Brand. Defici~ | Defici- | Excess. Remarks,
No. ency. ency.
Cottonseed Meal
- 18067 | Surety. American Cotton Oil Co.,
Memphis,)“Bennd. | b il s - R 50 0 DR L G T o S
17989 | Danish. Humphreys-Godwin (Crol
Memphisiiilenty | Sty T T HREE Wire tags, illegal.
15728 | Sun. _ A. C. Westervelt & Co., Mem-
DHIS, dHehtlaeby (il oA 1 N Wire tags, illegal.
Linseed Meal
17998 | Oil Meal. Kelloggs & Miller, Amster-
A NUIVES SRR b NG L Wire tags, illegal.
Wheat Middlings
17986 | Hecker-Jones-Jewell Milling Co
NV ing s Ed raBeital cq R o T L e S
Wheat Feed (Mixed Feed)
15722 | Wirthmore. St. Albans Grain Co.,
SHUATDansHVEEI, L il (01317 N TR A S IR B G R WG
! Corn Gluten Feed
15724 | Success. U. S. Food Products Corp.
Peoria, Sllasnmi s - Padrsisati Sy T El L SR e I e
Hominy Feed
15752 | Illinois Snowflake. Illinois Feed &
Elevator Co., Bloomington, I11.. (O o b ) < GRS
17983 | White. Kellogg Toasted Corn Flake
Co., Battle Creek, Mich......... 227 e L R e R
18060 | Plymouth. Plymouth ‘Milling Co.,
Lemansh Towan I heasyr Lot i 2000 s S e e R
18022 | Sparr Cereal Co., Marchfield, Wis.. QR 5 A e T )
Brewers' Products
15755 | Dried Brewers’ Grains. Atlantic Ex-
DOTt. CosVINSIVIE R i ) b e R 6 R R A PR R
Proprietary Mixed Feeds.
18002 | Blatchford’s Calf Meal, Blatchford
. Calf Meal Co., Wauregan, Il... (oS o et L e T § U
18023 | Vitality Milk Ration. Rosenbaum
Bros., Chieago, IHIMIEE T P e1 ) e sl Wl T o
18026 | Nobotheration Stock Feed. C. W.
Campbell Co., Westerly, R. I... 1100, i et | o raseach, 10 sy
18047 | Delaware. Delaware Mills, Deposite,
INLSYEU L o A SRR 1 St/ T o SN S S T S e
Poultry Feeds
18008 | Wirthmore. St. Albans Grain Coys
S CATRans, Vi S 5.75
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TABLE ITI1.—ANALYSES OF COMMERCIAL FEEDS,

Retail Dealer.

Statio Manufacturer and Brand. .
No. 4
O1L SEED PRODUCTS. .©
Cottonseed Meal.

18001 | Longhorn. American Cotton Oil Co., Memphis, | Middletown: Meech & Stod-
enm L A U, Bt (05 e LDV S dardfline. deimat] 1 avians. .

GriarSn oyl o

18067 | Surety. American Cotton 0il Co., Memphis, | Middletown: Meech & Stcd-
ey o SRR SR et RIS ST Rt dardslae. siden i AL

Guaranty .. I S
18065 | Monarch. Ashcraft-Wilkinson Co., Atlanta, | Hartford: Garber-Northam |

U e s S aiGE R L Sl LB Grain Co

S Gianamtvil dolsei iR

15747 | Paramount. Asheraft-Wilkinson Co., Atlanta, | West Cheshire: G. W. Thorpe.
Goa A S A s e Giliamanty o s s

18028 | St. Clair. East St. Louis Cotton Oil Co., | Westerly: C. W. Campbell Co.
National Stock Yards, TIL.................. GUATITEY Lk W s o

15726 | Bull. Humphreys-Godwin Co., Memphis, Tenn. | Willimantic: Willimant ic
Grainf@ol B gr S

Guarantysicic i Beias.

179891 | Danish. Humphreys-Godwin Co., Memphis, | Wallingford: A. E. Hall. .. ..
Totnl .l LByl e o GUATAR G e b T

15765 | Dixie. Humphreys-Godwin  Co., Memphis, | Rockville: Rockville Milling
AT el AL TR W S IR A 6 o I S 1 SR (o S RN SR T R
Guaranty.aegesptt L D Lol

18054 | Forfat. Humphreys-Godwin Co., Memphis, | Torrington: D. L. Talcott. . ..
T Tioare I s e S TSI LA ey e e i Gliarariby.. ) Ll e i

17994 | Economy. Lyle & Lyle, Huntsville, Ala....... Plantsville: C. A. Cowles. .. ..
Griaanan Gyt a2l

15758 | Syragold. Syracuse Milling Co., Syracuse, N. Y. | Somers: W. C. Everett.......
Cernrantye et Lo i Ol

17999 | Taylor Commission Co., Atlantal Gan Sl Middletown: Meech & Stod-
dardf Tacieein i s i

’ Guarantye - Niygen Lepase.

15721 | Planet. " Ao C, Westervelt & Co., Memphis, | So. Coventry: So. Coventry.
Tenm. boiar e B e 5 2 e GrainiElevator.. ... s ..

: Giarantyitt bapeCl L Gy e

157281 | Sun. A. C. Westervelt & Co., Memphis, Tenn. | Willimantic: E. A. Buck Co..
! Guatanty & e al el o o

Average guaranty...........

Average of analyses.........

Average digestible........:.

Linseed Meal, Old Process. s

18043 | Amco. American Milling Co., Peoria, Il1. .... Nesw Haven: R. G. Davis &
GRS drEaatnll U akolls

Giiaranty: ol S T i

15729 | Ground Oil Cake. Archer-Daniels Linseed Co., | Willimantic: E. A. Buck Co..

Baffalol N YL GG RS T L Ra L LRSS Ty

Grearanty i el s

T Wire tags.

ANALYSES. 339
INSPECTION OF I192I.
‘ Pounds per Hundred.
Station § Price
No. Prot i =
N VR ey MR B g B | A
(Starch, gum, etc.). |(Crude Fat).

18001 5.59 7.35 43.31 8.13 26.37 9.25 $52.00
..... 43.00 12.00 25.00 6.00
18067 6.50 5.67 33.38 14.74 33.55 (e ) e
..... 36.00 14.00 27.00 5.50
18065 5 3BT a5 44.06 7473 27.49 7-99 5I.00
..... 43.00 10.00 23.00 6.00
15747 6.94 6.00 36.88 12.99 30.52 6.67 49.00
..... 36.00 14.00 27.00 5.50
18028 7.03 6.41 36.88 11.70 31.64 6.34 50.00
..... 36.00 16.00 5.00
15726 | 6.01I 6.77 42.75 8.60 28.88 6.99 43.00
..... 43.00 10.00 26.00 5.00
17089 6.48 5.61 36.75 14.11 BOLTE 6.74 49.00
..... 36.00 15.00 25.00. 5.00
15765 6.02 6.09 42.56 8.84 29.18 72.31 50.00
..... 41.00 10.00 26.00 5.00
18054 5.93 734 39.50 9.5I 30.00 .72 52.00
..... 38.55 12.00 25.00 5.00
17004 6.24 6.63 36.44 RESTE 3237 7521 49.00
..... 36.00 14.00 27.00 5.00
15758 6.57 6.60 36.56 12.98 30:23 7.06 48.00
..... 36.00 15.00 25.00 5.00
17099 6.84 5.90 37‘.56 11.98 29.31 8.41 48.00
..... 36.00 14.00 27.00 5.50
15721 6.36 7.08 43.38 7.40 27.01 877 52.00
..... 43.00 10.00 26.00 6.00
15728 5.83 6.28 38.06 12.19 30.60 7.04 48.00
..... 36.00 15.00 25.00 5.00
..... 38.53 12.92 25.60 5.32
..... 6.26 6.50 30.14 10.85 29.85 7.40 49.30
..... 32.9 4.0 22.4 7.0
18043 8.22 5.94 31.06 8.87 40.26 5.65 54.00

30.00 5.00
15729 707 5.94 30.31 8.65 39.37 8.66 48.00

31.00 10.00 6.00
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TABLE III.—ANALYSES OF COMMERCIAL FEEDS,
Stﬁtion Manufacturer and Brand. Retail Dealef.
o. -
Om. SEep Propucts— Concluded
Linseed Meal, Old Process— Concluded
179981 | Oil Meal. Kellogg & Miller, Améterdam, N. Y. | Middlefield: Middl efield
A Grain & Coal Col L s
(G AT T B f e oy Sk A
18050 | Linseed Cake. Linseed Products Co., Minne- | New Milford: Geo. T.Soule. .
apolis, Minn, " ERVEES LSRRI EEL Ve 2 CIABATLY L e~ iol = aptaatiogs s
18016 | Linseed Oil Meal. Mann Bros. Co., Buffalo, Norwich: Yantic Grain &
DNy B e B L S o e S S Products|Co,l st Ll
; e ey by A e
17988 | Oil Meal. Spencer Kellogg & Sons, Inc., Under- | Wallingford: AVESHalln T
(ol bl T I SO 0 R A RS R R T Giarantyl s Satbldiia il ot
{ Average guaranty...........
Average of analyses.........
Average digestible...........
WHEAT PropUCTS.
Wheat Bran.
18020 | Pennant. E. W.: Bailey & Co., Montpelier, Vt. Norwich: Yantic Grain and
. BrodiictsuCo; i i nig
GUATANEYLE e sy s Hoidbsica-pn s
18007 | Bay State. Bay State Milling Co., Winona, | New London: Conn. Grain
IViEan e e R RS R & RS A ST 5 Corp | v b s Sl
i @Seth oy i e e SR )
15734% | The Blair Milling Co., Atchison, Kans {. . nh. o East Haven: F. A. Forbes. . ..
Gliarantye s N R
18086* | Granite. J.G. Davis Co., Rochester, N.Y..... | Torrington: D. L. Talcott. ...
(GUATATEY o e s o et e s
15767* | Duluth Imperial. = Duluth Superior Milling Co., Rockuwille:. Rockville Grain &
Duluth, Minn.....0io. eeieiinbhieeane, Goal Cour i s S
Griarantynl s i e R
18019* | Duluth Imperial. Duluth Superior Milling Co., | Norwich: Yantic Grain &
Duluth, Minn. oLt bbe deliaio b o sis Prodtiects Coiae. Wil
GBI ATV ol s e Gl i
18053* | Lucky. Federal Mill & Lockport Elevator Co., Neg Miiford: Geo. E. Ackley
I /2 PR SN - O o VR (6 e S SR BB R bl SRl L ok
@laran byl TR R
15757 | Pure. Grafton Roller Mill Co., Grafton, No. | Thompsonville: Geo. S. Phelps
Dakbtal 4 0 e R R L e oot L ey EHbE QAL
(Chtrnzininy sl eSSl G
17905* | Choice. Hecker-Jones-Jewell Milling Co., N. Y. | Plantsville: C. A. Cowles.....
Gliaranty el S e s
15751 | The Jenkinson Mills Co., Williston, No. Dakota. g/est Cheshire: G. W. Thorpe.
ALY, B, b oodis aih i atitiais s
15738* | The Kaull Milling Co., Kansas City. Kans: e, m anford}: S. V. Osborn. .. ..
\ GUaTaN AN s ey o <o b takagodi
15753 | Niagara Pure. Niagara Falls Milling Co., | Thompsonville: Geo. S. Phelps
Niagara Falls, N. Y.L 0 b shidis oo : I Sl NIl e e
Gaanantyy. o ot A e

+ Wire tags.
* With screenings.

Station
No.

17998
18050
18016
17988

18020
18007
15734
18056
15767
18019
18053
15757
17905
15751
15738

15753

ANALYSES:. 341
INSPECTION OF 1921— Continued.
|
Pounds per Hundred.
Price
Protein | Nit%ogtemiree EEtthert tpe;
N W25). = xtrac on.
Wster: e Hoa s Hager (Starchj‘g?r;, etc.). (CrudeaFat).
707, 6.20 Lo B3 39.62 6.35 $54 .00
Mt L 31.00 9.00 Aty Q00 [ o
8.20 6.11 29.75 7.84 40.67 7.43 50.00
Lot 30.00 e e e 5.00 Rioe
8.25 5.18 35.88 8.18 35.94 6.57 50.00
33.00 10.00 6.00
8.02 6.27 30.00 8.55 40.78 6.38 50.00
L o 31.00 10.00 ke 5.00 S
B gl 31.00 9.75 e 5.16 i
7.95 5.04 31.35 8.47 39.45 6.84 51.00
27.9 4.8 30.8 6.1
8.84 6.91 16.81 9.92 52.81 4.71 31.00
FeIet 2y 14.50 10.00 e 4.00 S
8.58 6.32 16.13 9.94 53.78 : 5.25 30.00
JRaee AL 13.00 N iy 3.00 el
8.01 6.58 17.25 8122 55.34 4.60 25.00
o S 14.50 10.00 il 3.50 e
8.57 5.88 17.00 8.63 - 56.56 3 <30 34.00
Al VELs 14.00 W CEE 3.00 Ml
872 6.01 16.75 10.59 52.15 5.78 27.00
5 s 15.00 'l SR 4.00 s
8.15 5.81 17):13 9.59 53.43 5.89 31.00
s ST 15.00. Wi e 4.00 A
8.40 6.48 15.56 10.44 53.83 5.29 20.00
W A 12.00 e Kl 3.50 ol
7-19 6.19 16.75 9-50 54.63 5-74 27.00
ki) sl 15.00 . e L, 3.00 L
8.16 6.48 16.00 9.94 50.64 8.78 28.00
ol ottt 14.50 12.00 5I.55 3.75 )
7.45 6.59 16.00 10.82 53.36 5.78 25.00
e e 15.49 Gl TRt 4.39 (e
8.74 6.54 18.06 8.29 53.54 4.83 27.00
bl it SRt 14.50 10.00 8 s 3.50 s
7.53 6.11 17.94 8.48 54.66 5.28 27.00
QB o 16.00 U Tk 3.50 il
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TABLE III.—ANALYSES OF COMMERCIAL FEEDS,
Stﬁtion Manufacturer and Brand. Retail Dealer.
0.
WHEAT PropucTs— Continued.
Wheat Bran— Concluded.

17992 | Niagara Choice. Niagara Falls Milling Co., | Meriden: August Grulich Est.
Niagara Balls: INSEVEHI 8 e Cui g ST Guaranty’ VN0l faam vl
17971* | Pillsbury’s. Plllsbury Mills, Minneapolis, Minn. | Ansonia: Ansonia Flour &
Grain Co g 0 gl
(Guaranbyhiis il s frp iy

17969 | Quaker City Flour Mills Co., Philadelphia, Pa. é’orth Haven: W. L. Thorpe. .
Haranty gy Wi e s
15766* | Washburn Mills, Minneapolis, Minn........... Rockuville: Rockvﬂle Milling Co.
Garambyl’ Bl gy ol Kne
18068* | Washburn-Crosby Co., Minneapolis, Minn.. ... | Middletown: Meech & Stod-
dardiilizietrmbe sttt o hs !
: Guapatityl |\ galw it oi S
18024* | Pioneer. Western Canada Flour Mills Co., |Jewett City: Jewett City Grain
Eanadalilen e IO LIRS LB e (@ R S PR el o
Guarantyee G kL it
17976* | Atkinson’s. Made in Minneapolis, Minn.. .. .. Southport: C. Buckmgha'n &
(S oyttt kgt e V2 TR A
Guarantby« Lt LRI
Average guaranty...........
Average of analyses.........
. Average digestible. . ........

Wheat Middlings.

17973 | Bay State. Bay State Milling Co., Winona, | Ansonia: Ansonia F lour &
IV e i < e Bkl IR B TR BRI Grafn Co et o S alual )
Gragran by el s saiee
18010* | Dairy Ma1d Federal Mill & Elev. Co., Lock- | New London: P. Swartz Co.. .
PORLING LI Gl PSR R LS e it e Guaraibyiey st s i G
17986* | Hecker-Jones-Jewell Milling Co., New York. . Stamford: W. L. Crabb.. .
Guazafby - 8 v
15745% | Rex. Maple Leaf Milling Co., Toronto, Canada | Hamden: 1. W. Beers........
Guarantyle e L hIUMIIGE
17991 | Niagara. Niagara Falls Milling Co., Niagara | Meriden: August Grulich Est.
TN AR PR B S G g Guargnbyiilay s dud uuini
18033* | Pillsbury’s B. Pillsbury Mills, Minneapolis, | Plasnville: Eaton Bros..... ..
el e o TR e B S Guarantyii s B o B
17966 | Quaker City. Quaker City Flour Mills Co., | North Haven: W. L. Thorpe. .
PhiladelphaasBa il NI WLl s SR oo Guaran by RS e ST Ses
18021* | Alta. Russell Miller Milling Co., Minneapolis, | Norwich: Yantic Grain &
Nl ol csys Somdeii ol e st IR gl Broducts! @ae i i ai st
Guarantyig e f e el
15742* | Snowball. Shane Bros. & Wilson Co., Minne- | Guilford: Fred @CasNliorsels = Ui
apoliseVian i MGG Yy REUNRRE . SRS Guarantyish 8- Uravas ok
18005* | Angelus. Thompson Milling Co., Lockport, | New Britain: C. W. Lines Co.
BN P e U i SR BRI i Se TR S, Guarantbyll g8 0. L ioea e e
15740* | Geo. Urban Milling Co., Buffalo, N. Y........ Branford: S. V. Osborn......
Guarantys sl sl e AR

* With screenings.

ANALYSES. 343
INSPECTION OF 1921— Continued.
Pounds per Hundred.

Station Price
No. ; Nitrogen-free Ether per

Water. Ash. Protein Fiber. Extract Extract ton.

(N x 6.25). (Starch, gum, etc.).| (Crude Fat).

17992 8.46 6.29 g o) 9.15 53.82 5.09 $29.00
16.00 3.50
17971 8.77 5.98 16.50 9.91 53.70 5.14 28.00
13.00 4.00
17969 8.85 6.33 15.38 8.54 56.17 473 27.00
13.00 3.00
15766 9.18 6.36 16.50 9.89 53.00 5.07 25.00
13.00 4.00 B
18068 8.84 6.65 15.63 10.09 54.39 4.40
13.00 4.00
18024 9.29 5.94 16.56 ol 53.44 U564 29.00
14.50 3.50 e
17976 7-13 6.52 16.25 9.78 54.97 935 30.00
13.00 4.00

14.15 10.50 3.64

8.36 6.31 16.60 9.5I 53.02 5.30 28.27

2.6 4.0 40.1 3.3
17973 11.24 2.85 17.38 2.61 61.92 4.00 40.00
14.00 2.00
18010 8.25 4072 16.38 6.36 59.25 5.04 30.00
13.00 3.00
17986 6.85 5.29 17.50 10.54 53.96 5.86 28.00
15.50 8.50 54.24 4.50
15745 8.72 4.47 17.63 7-93 55.42 5.83 28.00
16.00 5.50
17991 8.13 4.80 18.13 7.98 55.42 5.54 30.00
16.50 3.50
18033 9.09 5.35 16.88 8.56 55.58 4.54 33.00
14.00 M At 4.00
17966 8.62 3.78 16.69 4.47 61.33 5.11 36.00
14.00 e 4.00 bl
18021 7.99 5.10° 19.00 8.01 53.50 6.40 34.00
15.00 4.50
15742 9.16 4.37 18.75 5.36 57-59 4507 34.00
16.00 4.00
18005 8.38 4.76 16.94 7,16 57.85 4.91 32.00
11.00 3.00
15740 8.39 5.40 16.06 7.95 56.99 5.21 30.00
15.00 9.50 4.00
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TABLE III.—ANALYSES OF COMMERCIAL FEEDs,

Stﬁtion Manufacturer and Brand. «* Retail Dealer.
0. b
WaEAT Propucts—Concluded
Wheat Middlings—Concluded
18061* | Victor. Victor Flour Mills, Victor, N. Y........ Wgnsted: E. Manchester &
; GRSl el
(GHarantyiR e B0 EE
15720* | Standard. Washburn-Crosby Co., Minneapolis. | Stafford Springs: Dennis
it W LAV e R e ot < PR by g e 8 Grain VHlw s i
Giiarantyid o Wil
17974* | Atkinson’s. Made in Minneapolis, Minn.. .. .. So(u:thport: C. Buckingham &
‘ o ALk s e S YR L e iie e
Guaranbyls. R E e R SaeR
Average guaranty...........
Average of analyses.........
Average digestible..........
Red Dog Flour. :
18046 | Marshall Milling Co., Marshall, Minn....... .. | Danbury: F. C. Benjamin. ...
Guaranty. . lam doLoh Sved .
18062 | Komo. St.Paul Milling Co., St. Paul, Minn... | Hartford: Meech Grain Co.. .
: Giaranfy I i
18041 | Adrian. Washburn-Crosby Co., Minneapolis, | New Haven: R. G. Davis &
| N SRS (s R oA S R DERS AU N e
Craranbyin . e e
Average guaranty...........
Average of analyses.........
Average digestible...........
Wheat Feed (Mixed Feed).
15754 | Grafton. Grafton Roller Mill Co., Grafton, No. | Thompsonville: Geo. S. Phelps
Daleota 4l LS e IO L e S BRL Bl S Eelldriisn iy L e e S
! Gifaranty, R BT Jepea s
18045* | Pillsbury’s Fancy.  Pillsbury Mills, Minne- | Danbury: H. E. Meeker. .. ..
: apolicn Mint e aidn CE e e S Griaranty e B g
15741 | Occident. Russell Miller Milling Co., Minne- | Guilford: Fred C. Morse. . . . .
dholis s M, ARG L N O T Griaranty s S 08 By ..
15722 | Wirthmore. St. Albans Grain Co., St. Albans, | South Coventry: South Coven-
VAT GENC  EGRAR ER R L e s S e tryiGrainBlev. | ey L
Guatanty. s b e
17972 | Gold Mine. Sheffield King Milling Co., Minne- | Ansonia: Ansonia Flour &
apolisyVinn,, FEGa o r s R0 e o] Erain (Cofery. 10 pralsh
. . Gliaranty) Sopis Ll s,
18057 | Kent. Williams Bros. Co., Kent, Ohio........ Winsted: E. Manchester & Sons
Crtiaranty gl o e BT ol

Average guaranty...........
Average of analyses.........
Average digestible..........

*With sereenings.

ANALYSES. 345
INSPECTION OF 1921— Continued.
¢ Pounds per Hund.red.
Station \ Price
No. Protei i -
jan, ORI e S L e e
(Starch, gum, etc.).| (Crude Fat).
18061 8.56 I5ie a7 17.50 738 55.29 5.90 $33.00
17.50 5.00
15720 9.61 5.03 17.69 767 54.71 5.29 26.00
14.00 4.00 o
17974 9.46 Vi 18.25 5.08 58.14 4.94 ’ 30.00
15.00 5.00
14.75 4.00
8.74 | 4.67 17.48 6.93 56.95 5.23 31.71
I3.8 2.1 44.4 4.6
18046 9.88 3.60 18.06 4:27 59.85 4.34 44.00
15.00 4.00
18062 8.87 4.63 19.50 3.61 57.74 5.65 54.00
16.00 4.00
18041 9.68 2.63 16.75 2.99 64.18 377 43.00
16.00 4.00
15.66 4.00
..... 9.47 3.62 18.10 3.62 60.60 4.59 47.00
15.03 1.30 53.32 3.95
15754 8.17 5.62 1713 8.25 55.23 5.60 29.00
14.00 2.70
18045 8.53 4.59 17.94 6.49 57.21 5.24 36.00
14.00 4.00
15741 8.87 5.72 19.00 8.41 52.04 5.96 28.00
16.00 4.50 ¢
15722 8.68 4.43 16.75 6.40 59.54 4.20 38.00
15.00 4.50
17972 8.74 5-34 16.44 9-39 54-79 5-30 30.00
15.00 4.50
18057 8.84 5.27 15.13 7018 59.10 4.48 38.00
16.00 3.50 b1 et b B
15.00 3.95
8.64 5.16 17.06 7.68 56.33 8013 33.16
13.14 2.76 42.82 4.44
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TABLE III.—ANALYSES OF COMMERCIAL FEEDS,

Stﬁv‘cio Manufacturer and Brand. X Retail Dealer.
0. P
RyE Probucrts. .
18040 | Feed. Boutwell Milling Cos, Troy; N. Y... ... Nesw Haven: R. G. Davis &
RS A e Tl e
Gliarantyn. e il A LR gl
18085 | Irving Mills Feed. Van Vechting Milling Co., | Torrington: D. L. Talcott. . ..
Roehester; NG il il NI s Guarantyyl S e
Ma1ze ProDUCTS.
" Corn Gluten Feed.
15733 | Buffalo. Corn Products Refining Co., N. Y.... | East Haven: F. A. Forbes. . ..
(Crrarambyi. S ov e ST L aa
18000 | Douglas. Penick & Ford., Inc., Chicago, Ill.. .. | Middletown: Meech & Stod-
dardifTc anleiodss, o n it
Eriatan byl R R o
17970 | Staley’s. A. E. Staley Mfg. Co., Decatur, Ill.. . | Ansonia: Ansonia Flour &
: Erain ol s bS] ket
Guaganty L lenimag.
15724 | Success. U.S.Food Products Corp., Peoria, Ill. | Willimantic: Willimantic
i Grain, Cog ooy s Oy
Guananbys e e s S
Average guaranty...........
Average of analyses.........
Average digestible..........
Corn Gluten Meal.
18030 | Diamond. Corn Products Refining Co., N. Y.. | Westerly: C. W. Campbell
ol b g L e
Guarantylal e RS
Hominy Feed.
17978 | Homco. American Hominy Co., Indianapolis, | Norwalk: C. E. Slauson Co..
Erem o {Shsvad e il s e b e Guaranty Pl gl aas
15737 | Emco. Evans Milling Co., Indianapolis, Ind... | Branford: 5. V. Osborn i .
Guatanty vk S OTR S ey
15752 | Illinois Snowflake. Illinois Feed & Elevator | Thompsonville: Geo. S. Phelps
Gl iBloomington ML st a e Bl s S Co ik i by SOt i
Criarantyie . S 0 os el i
17983 | White. Kellogg Toasted Corn Flake Co., Battle | Stamford: W. L. Crabb... ...
Ereele s Nachs il g ks MEa e iR e (Oriiaranty o B Vi 3
18003 | Badger. Chas. A. Krause Milling Co., Mil- | Middletown: Meech & Stod-
Wantkee T WS, L s SR R e dandsncrgs it Wk e Liliss
Guananty,. Ll et el
15743 | Choice Steam Cooked. Miner-Hillard Milling | Guilford: Fred C. Morse.. . ..
@0 ¥Wilkes-BarreiPa. . i il o . Grraranty il i s Co S
18066 | Mystic. Mystic Mills, Sioux City, Iowa....... Hartford: Garber-Northam. .

Grain @oi et JE e L
Guaranby: - Jt o e

ANALYSES. 347
INSPECTION OF 1921— Continued.
Pounds per Hundred.
Station > Price
3 Prote i 5
i Writerer| Ay | NE 6.28| | Fier g Brinact o
(Starch, gum, etc.).f (Crude Fat). °

18040 8.79 3.81 15.44 4.29 64.49 3.18 $32.00
13.50 3.00
18055 8.64 3.28 16.50 3.95 64.33 3.30 29.00
13.00 2.00
15733 6.50 5.13 25.50 7.15 52.52 3.20 38.00

23.00 1.00
18000 6.83 4.31 2325 675 56.74 2.14 38.5¢C
23.00 1.00
17970 8.50 3.60 24.44 6.62 54.43 2.41 40.00

23.00 1.00 it
15724 6.63 4.08 23.75 7183 54.12 3.59 38.00

23.00 9.00 5.00 e
23.00 2.00
7.11 4.28 24.23 7.08 54.47 2.83 38.62
20.6 3.9 49.0 2.6
18030 7579 1.56 45.25 11.61 30.73 3.06 54.00
40.00 1.00
17978 6.67 i 10.94 5.07 66.59 8.01 35.00
10.00 6.00 6.00
15737 8.49 2.99 EiS 4.97 62.13 9.67 34.00
10.00 7.00 55.00 7.50
15752 9.94 1.25 9.30 1.90 73.39 4.02 30.00
9.50 3.00 4.50
17983 6.57 2.5I 11.00 g 65.62 7:05 37.00
10.00 5.00 55.00 5.00
18003 8.08 3.01 12.25 3.46 65.78 7992 31.00
10.00 5.00 5.00
15743 8.55 2.13 10.81 4.68 68.19 5.64 31.00
10.00 5.00 4.00
18066 8.24 2.31 10.56 4.10 68.07 692 32.00
..... 8.50 5.00 65.00 4.00
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TABLE III.—ANALYSES OF COMMERCIAL FEEDS,

Stf\l}_tion Manufacturer and Brand. Retail Dealer.
o. »
Mai1ze Propucts— Concluded..
Hominy Feed— Concluded
15750 || The Patent Cereal Co.; Geneva, K Y........ .. West Cheshire: G. W. Thorpe.
: Geitaratibyl s oo e g or @
18017 | Plymouth. Plymouth Milling Co., Lemars, | Yantic: Yantic Grain & Prod-
Lewan s e b sk Ol ngy R el e UetsiCas il A
Graranbyiia. s e R
18060 | Plymouth. Plymouth Milling Co., Lemars, | Winsted: E. Manchester &
Towa.nil e L e o Cedio e il ARG i Songtanmin bRl
; Guarantyie vl bl na
18022 | Sparr Cereal Co., Marchfield, Wis............. Yantic: Yantic Grain & Prod-
; : Gefed@aas N Bl
(GUATAREYE. Nk b B, sl
Average guaranty...........
Average of analyses.........
Average digestible..........
Corn Meal. {
18069 | Meech & Stoddard, Inc., Middletown......... Middletown: Meech & Stod-
dardgdne e s fss
DisTILLERS’ PRODUCTS.
18042 | Corn Distillers’ Dried Grains. American Mill- | New Haven: R. G. Dav1s &
g @o Peoriaelllan’. | IRa De ol s Senssdlael il St
Guaranty o b e
180589 | Rossville Distillers’ Dried Grains. The Ross- | Winsted: E. Manchester &
ville Co., Lawrenceburg, Ind................ (oTayaTei el i TV o a Sl Bl R o
3 (GuarantyienfUean b e pes e
BREWERS’ PRODUCTS.
15758 | Dried Brewers' Grains. Atlantic Export Co., | Thompsonville: Geo. S. Phelps
NVt i S e D B N e (ol @ A SRR SRl R T
Guaranty: . Bp B iR
15732 .| Fleischmann’s Dried Grains. Fleischmann Co., | East Haven: F. A. Forbes. . ..
Peeleslaiil SNl s syt e s o s 4 ) Guarafityy. . 2 v sl
DriEDp BEET PULP.
18004 | Dried Beet Pulp. Clover Leaf Milling Co ., | New Britain: Stanley Svea
Biithalo NN i mta a aa Grain. & CoalCort .l
Guaranty i =k 2, Jud S8y .
18027 | Dried Molasses-Beet Pulp. Larrowe Milling | Westerly: C. W. Campbell. ..
(o, Debrott) IVTchy . D st [ EUATANDN vy B 0 et =
15744 | Dried Beet Pulp. Larrowe Milling Co., Detroit, | Hamden: I.-W. Beers......
Michigan .. M s R e e Gaaran By L U s
17980 | Dried Beet Pulp Larrowe Milling Co., Detroit, Norwalk C. E. Slauson Co...
e byl R ORI RS U P I Y Gritgpambay = e IS
17987 Drled Beet Pulp. Larrowe Milling Co., Detroit, | Wallingford: A. E. Hall......
ieheale Aok s i L R (5 5 ezhan, i D WA e O
17964 | Dried Beet Pulp. Michigan Sugar Co., Saginaw, | North Haven: W. L. Thorpe. .
I e NN TV s R S e TOMBERE 8 b S R Guarantyiasl LV S

ANALYSES. 349
INSPECTION OF 1921— Continued.
Pounds per Hundred.
Station 3 . Price
No. Protein Nitrogen-free Ether per
Water. Ash. (N, x 6.25). Fiber. Extract Extract ton.
(Starch, gum, etc.).| (Crude Fat).
15750 6.97 2.78 11.38 5.15 67 97 5.75 $30.00
..... 10.00 5.00 60.0 5.00
18017 6.84 2.62 T T qr22 66.40 8.61 34.00
..... 10.00 8.50
18060 8.28 2.00 10,18 352 69.57 6.50 37.00
..... 10.00 8.50
18022 7576 2.16 10.25 4.10 68.28 7.45 34.00
..... 10.00 9.00 8.00
..... 9.81 5.55 58.44 6.00
..... 7.85 2.40 10.89 4.40 67.48 6.98 33.18
..... 7.2 33 60.7 6.4
18069 9.82 1.40 9.38 2.06 23.20 AR R
18042 5.31 1.54 29.69 Ty 72 a7 7 13707 38.00
..... 28.00 15.00 30.00 8.00
18059 5.34 3.15 a3 12,17 35.40 12.81 53.00
..... 30.00 13.00 10.00
15755 | 5.85 | 3.45 | 23.56 | 12.28 47-55 7.31 39.00
..... 25.00 14.00 6.00
15732 5.03 2.45 19.94 16.33 48.46 7.79 25.00
..... e DRy 17.00 21.00 6.00
18004 7.69 3.21 9.38 19.45 58.81 1.46 37.00
..... 8.00 20.00 58.00 0.50
18027 6.39 6.19 9.63 15.29 61.77 0.73 31.00
..... 6.00 8.00 20.00 54.00
15744 6.21 3.09 8.93 20.13 60.98 0.66 35.00
..... 8.00 0.50
17980 6.39 3.50 9.13 18.37 61.67 0.94 35.00
..... 8.00 20.00 58.00 0.50
17987 5.83 2.67 9.88 20.09 60.59 QoA L SRR
..... 8.00 20.00 58.00 0.50
17964 6.32 3.53 9.69 19.95 59.63 0.88 32.00
..... 8.00 0.50
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TaABLE III.—ANALYSES OF COMMERCIAL FEEDS,
Station Manufacturer and Brand. Retail Dealer.
No. i
Driep BEET PuLr— Concluded
18011 | Dried Beet Pulp. The Ub1k0~M1111ng Co., Cin- | Mystic: Mystic Grain Co. .
cinnati*Ohio) SN« Ll Sn g L L BR s Griarantylt LR Sacy 8 SN
Average guaranty...........
Average of analyses..........
Average digestible........ ..
PROPRIETARY MIXED FEEDS.
Horse, Dairy and Stock Feeds.
18002 | Blatchford’s Calf Meal. Blatchford Calf Meal | Middletown: Meech & Stod-
@oliiWatireaan Wl s KRR s 100, A8 dardine: =R ik its b
Guaranty:? ol AR
18049 | Schumacher Calf Meal. Quaker Oats Co., | New Milford: Geo. T. Soule. .
@Chicgge,; Tl o Ohisaatl 0 (s M e ol il e Cruaranbyly e ksies ey st i
18006 | Portage Horse Feed. Akron Feed & Milling | New London: Conn. Grain
Coti W kron, TORTEY: N 6 S B, ik Eorp . S AL okl
(Girarantylv e ol s e
17982 | Armour’s Horse Feed. Armour Grain Co., | Stamford: W. L. Crabb.. . ...
ClhicagoyBIEnEle J 86 ST e, Gittairarn [yt oo Sl st i
18038 | Big 4 Horse Feed Clover Leaf Milling Co New Haven: Crittenden-Ben-
Butbalo GV et R R R hamiCoerty ol A e |
Gaaranty o e B
15739 | Morhaste Horse Feed. Curtiss Grain Corp., | Branford: S. V. Osborn. . . . ..
Brifalol Ny SeC s o 1 DU R de o L B0 s Guarantyy: WNGAGH eSS )
15762 | Kingfalfa Horse Feed. Hales & Hunter Co., | Manchester: Little & McKin-
@hicaey ILANIEES AoieQ |Lliteio 3 WE oS TEY s el e e
Guaranty-f fene ¢ i MeFas .
15759 | Hamlin’s Quality Feed. Dwight Hamlin, Pitts- | Hazardville: A. D. Bridges
burohlePagli Ll ni e s i s 2 B S SOTSY VAT IR S
Guarantye. g e el Lol
17967 | Besco Heavy Grain Horse Feed. G. C. Haste, | North Haven: W. L. Thorpe. .
InesSNew YV orle -8 sl Gl Shedid 4 4l ie Guiarantyy: 2 578 L] e o
18025 Algrane Horse Feed. H-O Co.’s Mills, Buffalo, | Westerly: C. W. Campbell Co.
.................................... Glidran Gy e K EGE
18037 | Chelsea Horse Feed. Park & Pollard Co., Bos- | Waterbury: Spencer Grain Co.
tonjVassll - shisisEasinm B ARISE T 0L M g Guarantyel Eatesl o T
18031 | Peters Arab Horse Feed. M. C. Peters Mills | Bristol: Goodsell Bros.. .. ... ..
Co. i Omaha, Neb: B O L sk 05 el Giitpiran tys (@A AR
15786 | Green Cross Horse Mixed Feed. Quaker Oats | Thompsonville: Geo. S. Phelps
(BoWCHicagos stk RStV Wi SAEOEL RO RSN
Grramanbuestin b il e e
15763 | Mogul Mixed Feed. Quaker Oats Co., Chicago, | Manchester: Little & McKin-
L e L B T | kb salS ks QR 0 LGl SO A
Gieranty,. (e S TR
18048 | Wirthmore Pig Feed. C. M. Cox, Boston, Mass.;| New Miiford: Geo. T. Soule. .
Grilgrantys, ¥ o = SUAR RS -
17963 | Larrowe Hog ‘Feed. Larrowe Milling Co., | Rockville: Rockville Grain &
Detron AViich: MG (R it oo L el e ©ogl Cor e =p 0 MR
Giiaranty o A e

ANALYSES. 351
INSPECTION OF 1921—Continued.
Pounds per Hundred.

Station : ; Price
No. Protein Nitrogen-free Ether per

Water. Ash. (N. x 6.25). Fiber. Extract Extract | ton.

(Starch, gum, etc.).| (Crude Fat).

18011 5.81 2.96 10.06 5073 60.34 1.10 $32.00
..... T 8.00 20.00 60.00 0.50
..... 8.00 20.00 57.60 0.50
..... 6.37 3.59 9.52 19.00 60.57 0.95 33.66
..... 5.0 15.8 50.2
18002 8.58 5.81 24.56 7402 49.42 4.61 87.00
..... e o i2a500 5.00
18049 7.24 6502 20.63 2.42 54.48 9.01 98.00
..... 18.00 8.00
18006 5.43 5.41 11.63 9.66 65.29 2.58 38.00
..... 10.00 2.00
17982 6.50 4.53 12.13 10.64 61.30 4.90 44.00
..... 11.00 4.00
18038 4.40 5.75 9.00 T1ag 65.79 3.93 33.00
..... 9.00 2.00
15739 6.48 5.86 9.63 8.85 65.45 373 35.00
..... 7.00 14.00 3.00
15762 5.49 6.93 11.56 12.04 61.60 2:28 42.00
..... 10.00 2.00
15759 4.88 6.14 8.88 1313 64.77 2,520 39.00
..... . 9.00 1.50
17967 5.27 4.11 F0.81 8.28 67.61 3.92 42.00
..... 9.00 2.00
18025 7.70 5.44 10.81 10.31 61.82 3.92 34.00
..... 11.00 9.75 4.00
18037 | 4.11 | 7.33 8.63 10.86 66.22 2.85 37.00
..... 9.00 2.00
18031 5.64 6.30 11.00 1073 63.64 2.69 43 .00
..... 10.00 2.00
15756 5.93 6.27 1203 '11.33 61 77 .57 38.00
..... 10.00 2.50
15763 5.16 7.36 9.25 16.80 58.99 2.44 42.00
..... 10.00 2.50
18048 8.43 10.15 20.25 8.10 A7 e2 5.85 49 .00
..... o 18.00 5.00
17963 8.14 5.99 220172 7.60 48.46 6.68 58.00
..... 18.00 5.00
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TABLE III.—ANALYSES OF COMMERCIAL FEEDS,
Stﬁtion Manufacturer and Brand. Retail Dealer.
O.
PROPRIETARY MIXED FEEDS—Continued.
Horse, Dairy and Stock Feeds— Continued.

18013 | Nobotheration. C.W. Campbell Co., Westerly, | Mystic: J. L. Manning Co.. ...
BRI oo s oot 058 o, 1000 08 Doy H Guiaranty .. Anat st e

15760 | Unicorn Dairy Ration. Chapin & Co., Ham- | Hazardville: A. D. Bridge's
mond, Ind....s.8.02. . ..o S BhL L LEK SORS T e s s s s

Gruarantyy vl 3 s s s s
15748 | Eshelman’s 25 Dairy Ration. John W. Eshel- | West Cheshire: G. W. Thorpe.
man-& Son, Lancaster; Pas.. .o Vil veh o GUATANEYE. oo ik S

15727 | Grandin’s Twin-Six Dairy Feed. D. H. Grandin, | Willimantic: Willimantic
Milling Co., Jamestown, N. J............... Gram- ©ous, £ st i,

Guaranty:. . 4% o VaUB I -

17996 | Read The Tag Dairy Feed. H-O Cereal Co Plantsville: C. A. Cowles.. . ..
Ine.; Buffalo, NV ool S0 L0 0 Lo M Guaraiiby) b2 o bl el

17962 Larro | Dairy Feed. Larrowe Milling Co., | Rockville: Rockville Grain &
Wetroit, MIchL.....5 o doe s b o wionivpiaabe » S CoaliCou ¢ vy it yodne

Guiafanty:! . =5 o), o SPURA

18058 | Red Star Dairy Feed. E. Manchester & Sons, | Winsted: E. Manchester &
Winsted: 8 ue s 2 2ok bkl S 0T S 0s Sonshity, LA EEan B

Guaranty. . o, e MAE

17990 | Barford’s Balanced Ration. Meech & Stoddard, | Meriden: Meriden Grain &
Trc: sMiddIetowhi @, Ly ERufio) Do b, @oal Co.. 0. 2 0 RERGL
. GUATANEY. . it oies 2o gidin

18070 | Experimental Dairy Ration. Meech & Stod- | Middletown: .Meech & Stod-
dard, Inc., Middletown......... ......5 .00 dard, Ineb o2, . B9800,

. Guaranty. . <. dems s abae s ;
18036 | Stevens 44 Dairy Ration. Park & Pollard Co., | Waterbury: Spencer Grain Co.
Boston, Mass,.} s 8% oot oi bbbl 2] 85 00 Guarahty ..o b, o SENET

17965 | Pillsbury’s Dairy Ration. Pillsbury Flour Mills. | North Haven: W. L. Thorpe. .
Co.,;Mittneapolis; Minn.. ... 50 5 oo a0y Griiaranty .. Lo i d INERRS o
17979 | Protena Dairy Feed. . Purina Mills Co., Ralston | Norwalk: C. E. Slauson Co.. .
Guaranty. . ... oo de o iiames

18039 | Purina Cow Chow. Purina Mills, St. Louis. ... | New Haven: Crittenden-Ben-
Ham Cow: vnitns dua s tosnss
Giiaranty. . FR-g o b 100

15719 B1g Q Dairy Ration. Quaker Oats Co , Chicago, Staﬁord Springs: Dennis Grain
....................................... VU R
Guarant ..................

18023 | Vitality Milk Ration. Rosenbaum Bros., Chi- | Jewett City: Jewett City Grain
cagoy Hlgsisnn. . & U 0ol i el s 7O PRI ) e el M
Gudrdnty. . Y06 . Lo B5%T

15730 | Syragold Dairy Feed. Syracuse Milling Co., | Willimantic: Boston Grain
Syracuse, INL VR, T o we, SR, L PN DT Cott Bo Sl ol SRR
Guaranby. .« .. va. Lo A
15749 | Red Brand Ti-O-Ga Dairy Feed. Tioga Mill | West Cheshire: G. W. Thorpe.

and Elev.!Co., Waverly, N..Y ' 5. oo qunhosaios

GHaranty . < i S

ANALYSES. 353
INSPECTION OF 1921—Continued.
Pounds per Hundred.

: - Hek
Stﬁt;fm Protein s Nigotgen-tfree EEtther . t;féie
XU .

Water. Ash. (N. x 6.25). Fiber. (Starc}i(, ;isn, sy o Ei“cat). on.

18013 8.25 4.04 20.44 6.10 56.36 4.81 $37.00
..... 20.00 9.00 4.00
15760 6.72 8.02 25.25 28 45.76 6.02 47 .00
..... 24.00 4.50
15748 7522 4.82 27.75 9.46 45.52 5.23 41.00
..... 25.00 5.00
15727 7.04 5.57 24.44 9.01 48.10 5.84 41.00
..... 22.00 12.00 5.00
17996 5.98 5.27 23.63 7426 52.62 5.24 40.00
..... 20.00 9.50 5.00
17962 8.42 4.88 21.50 i¥.72 49.05 4.43 45.00
..... 20.00 3.50
18058 7.36 5.94 é3.25 10.40 46.23 6.82 48.00
..... 23.00 4.00
17990 7.35 5.17 20.06 8.84 51.83 6.75 44 .00
..... 19.00 5.50
18070 8.60 4.60 17.38 8.09 56.36 AIQ7iTEL ) AR,
18036 | 7.16 | 7.25 | 23.38 | 13.63 42.45 6.13 44.00
..... 24.00 5.00
17965 8.03 7.27 19.75 9.75 50.21 4.99 45.00
..... 19.00 4.00
17979 4.86 7.56 19.56 9.5I 53.86 4.65 35.00
79 s (o A e R L R e S50, .k
18039 3.28 L 26.56 11.47 46.33 5.25 51.00
JEERe 24003 1] v k) | B T sbi 4,307 || aaggd
15719 | 7.47 | 5.59 | 20.56 10.33 49.69 6.36 48.00
..... 21.00 Bk 4.50
18023 7.02 7.15 22.94 9.44 48.53 4.92 48.00
..... 25.00 4.50
15730 6.84 6.21 25.50 9.14 44.23 8.08 43.00
..... .24.00 4.50
15749 7512 6.50 27.88 10.38 42.36 5.76 42.00
23.00 DL 000 il 0 TR 350w lE s

ok
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TABLE III.—ANALYSES OF COMMERCIAL FEEDS,

Station
No.

Manufacturer and Brand.

Retail Dealer.

18018

15725

18044

18009
18012
18026
18047
18014
18015

18052

18051

18035
18968
15746
15764

15731

15723

17975

PROPRIETARY MIXED FEEDS— Concluded.
Horse, Dairy and Stock Feeds— Concluded.
Biles Ready Dairy Ration. Ubiko Milling Co.,

@Gincinnats Ohio L iUl agTehe TSR

Hi-Lo Dairy Ration.

U. S. Food Products Co.,
Peoria, Il %

Tes-Ted Dairy Feed. U. S. Food Products Co.,
Peqria K Ik admissSaie & fiealyc ki obihh 31l Bl
Iroquois Stock Feed. Armour Grain Co., Chi-
cago, I }
Pennant Brand Stock Feed. E. W. Bailey &
& @o= Swanton: (Wt s UG ROTDRISE TN
Nobotheration Stock Feed. C. W. Campbell
Co., Westerly, R. I
Delaware.

Delaware Mills, Deposite, N. Y.. ..

New England Stock Feed. H-O Co.’s Mills,
BritialoniNL et St i e RGeS s e
Homestead Stock Feed. Illinois Feed & Eleva-
tor Co Bloomington, T b i o =00 -
Bull Brand Stock Feed. Maritime Milling Co.,
Buttalof zVasra el ey cebt fons b N el o
M. & S. Stock Feed. Meech & Stoddard, Inc.,
Middletown )

Stock Feed. Park & Pollard Co.', Boston, Mass.
Towa Stock Feed. Purity Oats Co., Davenport,

Schumacher Sugured Feed. Quaker Oats Co.,
Chicago, I11
White Diamond Stock Feed. Quaker Oats Co.,
Chicago, 111

Charlestock Feed. St. Albans Grain Co., St.
Alban s s\ib: S Ui Sehas IR el B i
Wirthmore Stock Feed. St. Albans Grain Co.,
SEMAT an . \VER I BT S S S

Syragold Stock Feed. Syracuse Milling Co.,
Syracuse, N. Y.

-

Yantic: Yantic Grain & Prod-

Guaranty.. S b SaNEY
New Haven: R. G. Davis &

Gudranty. 7RG (TEER R
New London: P. Swartz Co.. .
Guaranty. o @0k O
Mystic: Mystic Grain Co... ..
Grifarantyr s n Pl B e
Westerly: C. W. Campbell Co.
Grnatan by e e o R e
Brookfield: C. R. Dubia......
Guaranty, 100 070 ARiay (%
Mystic: J. L. Manning Co.. ..
Garantyses s s LS e S

Guaranby QL TP Hends
New Milford: Geo. E. Ackley

(O SE Lo LB R 4 S
Guaranty. . ... S e A

Waterbury: Spencer Grain Co.
Guasantye. o R e
North Haven: W. L. Thorpe. .
Guaranty 2L eh e
Hamden: 1. W. Beers........
Guiaranty . OR 2 =l geeuk
Manchester: Little & McKin-

Tyt i AR L e
Guaranty. VSIS N G a1
Willimantic: Boston Grain

Gudrahty: - SauC b gRae
South Coventry: South Cov-

entry Grain Elev..........
Guiaranty e T C ok
Southport: C. Buckingham &

ANALYSES. 355
INSPECTION OF 1921—Continued.
Pounds per Hundred.

Statio f ’ Price
No. Protein ; Nxt%lgfn—fzee EE?;‘I:;’C t%er:i
etk e b B <&mmh§$§em¢ (Grude Fat).

18018 7.30 7.82 23.06 8.91 44.76 8.15 $47.00
..... A i 24.00 10.00 50.00 5.00 L
15725 6.89 6.51 23.94 8.63 49.16 4.87 39.00
..... LHART. ks 22.00 9.00 £ g 4.00 g
18044 8.04 771 26.13 8.97 44.18 4.97 43.00
YRR 24.00 QOO Y. | MRS 5.00 P
18009 7.46 551 11.38 12.51 57.07 6.07 28.50
..... Lol S 10.00 o Laphl 4.00 T
18012 7-04 4.03 9.13 10.62 63.00 6.18 32.00
..... s I 9.00 10.00 T 5.00 i
18026 9.06 4.24 11.00 11.63 60.16 3.91I 31.00
WOk s S 10.00 T2He0 A P T 5.00 e
18047 9.74 4.46 8.63 8.52 65.56 3.09 36.00
G S el s fonicolex DS CRRR T AT DT T 4.00 i
18014 783 4.71 9.44 I1.40 62.82 4.30 36.00
..... etk RS 9.50 i £ 4.00 GBS
18015 8.78 2.58 8.75 8.20 68.44 3.25 34.00
..... L s 9.00 s e il 3.00 G Aniy
18052 8.12 3.76 11.56 112 61.26 4.18 33.00
..... ey s 11.00 AR RS 4.00 I
18051 8.47 | 3.51 9.63 9.27 64.69 4.43 33.00
..... ot s 9.00 s e Sl 3.00 Bty
18035 8.67 5.02 8.38 9.74 6511 3.08 32.00
..... Al i 9.00 I G 2.50 el
17968 7.61 4.26 9.69 T2 VI 62.34 3.99 34.00
..... S s 10.00 12475 WD 4.00 ALl
15746 6.92 4.98 TIY38 11.95 60.59 4.18 34.00
..... Wl e : e 10.00 e 1 e 3425 L
1576. 6. : 8.56 11.16 66.06 3.50 32.00
574 95 377 8.00 14.00 60.00 2L 0O
15731 6.76 3.56 10.00 . 9.7I 64.79 5.18 31.00
..... iy Pty 10.00 14.00 50.00 4.00 sl
15723 8.12 2.48 9.31 5.90 69.30 4.89 32.00
..... Ao il 19.00 AT L I 4.00 i
17975 8.06 4.96 .|° I1.00 11.68 59.71 4-59 32.00
..... s o .00 e Wit 3.00 ki
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TABLE ITI.—ANALYSES OF COMMERCIAL FEEDS,

Chicago, Il

Station
No. Manufacturer and Brand. Retail Dealer.
PouLTrY FEEDS

17984 | Cak-Cak Laying Mash. Armour Grain Co., | Stamford: W. L. Crabb. .. ...
(@hicamo RIS EE Nt T A GHarantyr. L A A
17985 | Iroquois Poultry Mash. Armour Grain Co., | Stamford: W. L. Crabb. .. ...
@hiease Gl L e vl il oaoRo g L e GUATAN TV L. R sl i
17977 | Blatchford’s Fill the Basket. Egg Mash. Blatch- | Norwalk: C. E. Slauson Co.. .
! ford’s Calf Meal Co., Wauregan, Ill.......... Gugaranty. -85 0 T BRvar
18029 | Nobotheration Dry Mash. C. W. Campbell | Westerly: C. W. Campbell Co.
ot WeesterloNRETabanEsio WIS Bos S Gaiaranty 20 S A 5
18034 | Eshelman’s Laying Mash. John W. Eshelman | Plainville: F. B. Newtown
seison s Lemeasten, Pa, .l D00 Rt 00 B (5 sl i S D R0
. Grirarantys (S8 o% T TRGORE
15761 | Red Comb Egg Mash. Hales & Hunter Co., | Manchester: Little & McKin-
Ghicago Ll A E00 i fClUl G RAUGE TR ST Aeys e (S T AR
Guarantye et bl sl
18032 | Laying Mash. H-O Cereal Co., Inc., Buffalo, | Bristol: Goodsell Bros.. .. ....
DG o iy i - e RO B 00 (O (Gruaranibyy, Sl S8 Se S 0
18064 | Blue Top Laying Mash. Chas. A. Krause Mill- | Hartford: ~ Garber-Northam
ing.Co., Milwaukee, Wis.. . ..o, Jibisii Grain(CO LS e il e 1
Grgranty’ A&7 L REGRE -
17997 | M. & S. Dry Mash. Meech & Stoddard, Inc., | Middlefield: Middlefield Grain
Vhicailetomm i T: sbess Vs SRRl &2 (eallCo 2 i Bt VAT S0)
Gigranty,. | W% SR T
18063 | M. & S. Dry Mash. Meech & Stoddard, Inc., | Hartford: Meech Grain Co.. .
Nrddlebowms 00 il s e R (Ciiafantye ol pet e g
17981 | Lay or Bust. Park & Pollard Co., Boston, | Norwalk: C. E. Slauson Co.. .
| ISR L Tt bl s s e TG0 ) Guaranty. ool Dl il
17993 | Purina Chicken Chowder. Purina Mills, St. | Meriden: August Grulick Est.
167 1oh e O B S o ) R S N B S B Guiaranty. N6 N D AIRAeRL
15718 | Ful-O-Pep Dry Mash. Quaker Oats Co., | Stafford Springs: DennisGrain
Cilicago, HILLEER ek 40 ey TR LR NI o A eSS
: i Giarantyl S siinesihih 2s Lats
18008 | Chic-Chuck Concentrated Poultry Food. Russia | New London: P. Swartz Co.. .
Cetment Co., Gloucester, Massi. Sk .1 (0.0} Gruaranty e el G
15735 | Wirthmore Buttermilk Mash Feed. C. M. Cox | East Haven: F. A. Forbes. . ..
@oiBoston s INTass da 10 bl il bl S 1) Garantyy bl il it
15736 | Dried Buttermilk. Buttermilk Sales Co., | East Haven: F. A. Forbes. . ..

MISCELLANEOUS SAMPLES.

Partial or complete analyses of feeding stuffs submitted by

individuals during the past year are given in Table IV. This
station is not responsible for the sampling of these materials but
only for the accuracy of the analyses of the samples as received by
We are justified in making such examinations only insofar

us.

MISCELLANEOUS SAMPLES. 357
INSPECTION OF 1921— Concluded.
Pounds per Hundred.
. Pri

St&t;?n Protein Nit‘é‘ogen-tfree EE";;hert t;:;e

i n.

Water. Ash. (N. x 6.25). Fiber. (tase }itggn L rtfdrea%at). o

17984 7107, 7.15 20075 8.01 50.18 5.84 $54.00
..... 20.00 3.00
17985 8.07 4.42 16.69 20022 43.58 7.02 51.00
..... 15.00 4.00
17977 6.10 14.35 20.63 8.67 45.19 5.06 75.00
..... 19.00 4.00
18029 8.81 10.41 18.88 7.54 48.43 5.93 - 47.00
..... 18.00 2.00
18034 8.59 8.10 23.50 5.70 47.08 7.03 53.00
..... 20.00 5.00
15761 7.07 8.83 16.13 5.00 57.31 5.66 63.00
..... 16.00 4.50
18032 7.45 4.86 17.56 4.50 60.10 5.53 47 .00
..... 17.00 6.00 4.50
18064 8.28 7.09 20.38 7.03 51.98 5.24 60.00
..... 20.00 5.00
17997 e 7972 18.13 6.81 54.64 4.93 56.00
..... 12.00 8.00 3.00
18063 7547 8.01 19.31 6.87 53.38 4.96 58.00
...... 12.00 3.00
17981 6.60 9.58 20.56 5.79 52.92 4.55 53.00
..... 18.00 1.50
17903 7.56° w2y 19.75 8.58 51.42 5.42 60 .00
..... 19.00 4.00
15718 8.09 9.67 21.75 7.54 47.32 5.63 68.00
..... 20.00 4.00
18008 6.31 48.39 39.25 I1.1I7 3.26 1.62 72 .00
..... 45.00 2.00
15735000 alag 6.05 19.75 6.15 56.12 4.60 52.00
..... 20.00 4.00
15736 8.01 10.71 33007 B 38.86 9.42 165.00

as they may be of public interest and concern and to this end as
complete information as may be given should accompany samples
thus submitted ; that i§ to say, brand, name, manufacturer and
Most of the samples thus
examined were for the purpose of checking guaranties or for
information to be used in the compounding of rations.

guaranty should be ‘stated if known.
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Submitted by

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

Orange: Fairlea Farm........
RairleaBarmii 1o emasii
PBairleaiFParmiz ) L.k sinee
BairleatHarm . b G
Hainleat Farmpy v bl sipes
HairlealBarm: {00 Ees

Middletown: Meech & Stod-

Newtown: E. S. Lovell. . .....
Middletown: F. C. Hubbard..

Wallingford: W. S. Fushey. . .

Rockuille: H. B. Pomeroy. . . .
HB Pamenoy: oS
Colchester: L. Broder. . . .....

Orange: Fairlea Farm........
Suffield: Hill Top Farm......

Bridgeport: C. L. Bill........
Fairfield: R. H. Holcomb. . ..

Brookfield: C. R. Dubia......
Farmangton: Winchell Smith’s
GristeVille i 200 s Metael
Hartford: American Sumatra
Tobaceo, CorliS iz S el
American Sumatra Tobacco

American Sumatra Tobacco

Co
Garber-Northam Grain Co.

358

TABLE IV.—ANALYSES OF FEEDING STUFFS,

Statio: Material.
No.

Hayv, ENSILAGE, ETC.
EOSFOR N Ayl . it S B e | el e
18880 1 Silame e DL T s
BOEZ4 | Silapmeie 2 b B e s Ll e
T8N Talade Fust 1 ol s S s
L o1 AN G i TS GENE e SRR U0 S SR ool SR, )
16572 | Alfalfa Meal..............c......

WHEAT PRODUCTS.
18280 [EWheatiBeed b i il R L
1828 1] (e RediMoo it e s e et
CorN PropUCTS.
17003 | Farmer Jones Gluten Feed.......
16467 | Stowell’'s Evergreen Sweet Corn Seed
COTTONSEED PRODUCTS.
18668 | Cottonseed Feed................
OAT PRODUCTS.
84770 | CroundiOats . ... .8 as L ohis L Vo
184781 iGrounds @ats .- oy i LG e
x6606" |- Grotnd, Oatsh. oole s oot
BeeT PuLp.

16573 i BeetpPulp i i o0l e Sl s i
174081 11 Beet  PHlD Ll . (ot o il

DistiLLERS’ GRAINS.
17820 | Distillers’ Grains...... i Hlrheine.
166531 Distillersh Grains. <0l S S

Stock FEED, PoULTRY FEEDS, ETC.

17787 | Delaware Dairy Feed............
1856241 ‘ainy Ration Ales il oL it ie
16969 | Mule and Horse Feed............
16970 | Mule and Horse Feed............
16728 | Horse -Feaed i oo iniini oo,
1657271 Horse Feed 1% 0 (LR SH SRR S
16980 | Arrow Head Mule Feed..........
184758 ' Badger Stock Feed .| .0 W, WL
184%76 | Badger Stock Feed..............

Garber Northam Grain Co.

MISCELLANEOUS SAMPLES. 359
SUBMITTED BY INDIVIDUALS.
Pounds per Hundred.

Statio: Nitrogen-free | Ether

No. Protein Extract Extract

Water. Ash. [(Nx6.25).| Fiber. | (Starch, gum, | (Crude Remarks.
etc.). Fat).

16576 | 15.35 5.16 | 8.90 | 13.31 5353 375
18589 | 66.05 11680 42 25 | .08 19.26 0.78
16574 | 82.14 I.12 ¥.72 5.72 8.85 0.45
18573 | 8.95 5.71 | 12.64 | 36.64 34.29 I.77
16575 | 14.85 | 10.21 | 21.66 | 31.94 19.76 1.58
16572 | 7.66 | 7.92 | 12.75 | 33.45 36.50 I.72

18250 | 7.04 | ..... o M | R e 7.00 | Guaranty, Protein 13,

Fiber 12, Fat 3.
18251 w67 |hnee 17.50 L2772 R sty 4.31 | Guaranty, Protein 15,
Fiber 10, Fat 4. -

17003 (| S SRIHHG 28 DELZE 1 Sk | bl Sals S R e Guaranty, Protein 23.
16467 |15 2250 WS S b g s T R

18668 ihriicss s sk ol oy I R S S BRI (1

b 37 Uiy Ll TR R (A MR e oy IR R B S M e 818 S

I8478 i A EE G S R R SR B A

166006 USRI T2 a8l L S UGE IS SRS

16573 8.34 1114358 1i19.38 | T8.¥I 59.57 1.02 . - |
17408 |\ 510 5% 1260 g Sae s el e e L e Ash insol. in acid 0.83.
17820/ HOLLG L T 5 & Lo lbp it ol B ReM SR R B e i
16653 | 78.04 | 0.99 .22 1.46 13.96 1.33

778 S Ak Tl B e

18502 | 768 e i oA IR (e T 5.49

160091 ula i s i M e S S 0

16g70% T e TS N ' R P i o
TO72BRIET LIt ] Uelho, 1 Qo 7 30 USRI Gl e B
TO72 7 A S 10 SO B AEARRIL B s s
16080 | ... .iWlEE. L 9.78 g et e Sp el e
TBATE ¢ o atlSE 875 ekl R R e S
18476 || . .. ST SO0 |1 s S IR Sl i
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TABLE IV.—ANALYSES OF FEEDING STUFFS

Station
No.

Submitted by

17625

17626
18523
18524
17406

17405
17407
17894
18637
18647

16571
16570
18568
18567
17907
18141

18179

18252
17641
17642
17643
17657

17867
18235
18711

16719
16368
16369
16370
16526

Material.
Stock FEED, PouLTRY FEEDS, ETC.— Concluded
oioek. Feed /.« LRI GF TR a BB e
Stock Peed v 11 il gt Negn teae ol det 4T,
StoclcBesd 1o 1 el oIk St R TR
SpectalDaiey Peedisiie 50 ik o A TR St
Eouri AlliStock Peads d00 0 ila i it o FUAk
Smith’s Balanced Ration. ... .. T A ¢
Watex IairgaRationly, €. 20 1 D Sl el s
Hao Reedefa ot ol il o e e P e
MecdteSenamiath fime a0 B foe o N 0ge L
DriediButtermille 0 e S R T L
BatyiRationsth fol il il il sl e S
wtaekiReed . i G 0 A s el S
SteckiReedt e e L
D3ieviRationks Sl lis St UL o oy s
QrosbyisiRieady Ratton, (0 SRR i e L
@HickaTeed i S SRt AG I § s ARl b T
IBecfiSenan gt s R P T rIea s e L g e bl
MISCELLANEOUS. :
Stock Molasses.......... ... ere ATl e R
FeediMalasses il ok iling Lo tis G B
EeedsMolasses: (L vett e o < ealng 20tiee A
Feed Molasses. . . ... Y analn BRI i Lol Sl
Cormifuice fromiSilon T b ARl SRR TS
Silaglhioniic e eRE el S U s S EOR
Low Grade Elour g1 L nAG a8 ¥ e o
Beanieallyai et e NN TG g BRS el
Heed [F T b e S e
NeansiMixture Stock Food! il e (e Sl
GoldiMedaliStaclegRaad sl il sl AL
@arpenterStock Bopd |y .0 S Pl (T
Gold Medal'Stocle Boad il o by g ol il

Middletown: State Hospital
foriInsanes:, Joil ednis,
State Hospital for Insane. .
State Hospital for Insane. .
The Coles'Col, npt J.ovsas.
Milwaukee: Wis., Smith Mill-
TR G0 e Ll e (s
Smith Milling Co....:......
Smith Milling Co..........
New Milford: W. B. Hatch.. .
Herman F. Engleman. . ...
Norwich: H. Ojyrerman......
Orange: Fairlea Farm........
Paijrlea Farm:. o5 ) .oy
Rairleaifarm e 0 L. e
Pairlea Farmeliee iia s
Shelton: J. H. Loverin.......
West Hartford: G. L. Ells-
wOrshe i o e e
Yantic: Yantic Grain Co... ..

West Cornwall: S. R. Scoville.
Lakeville: H. F. Hamlin... ...
HY By Hamlings 5 0t oneden
Hi Be Hamlin,..... | . Baseds
Harifords Thos. Holts -z

Gualford: Wilcox Bros........

Storrs: Conn. Agr. College. . .
Middletown: John H. Fay. ...

Washington: Dodge Farm

MISCELLANEOUS SAMPLES. 361
SUBMITTED éY InpivipuaLs—Concluded.
Pounds per Hundred.

Nitrogen-free | Ether

Station Protein Extract Extract
o. Water. Ash. |(Nx6.25).| Fiber. | (Starch, gum, | (Crude Remarks.
etc.). Fat).
17625 | 10.76 | ..... T R E S G TR s 4.80
17626/ | (1076 |l Tpi25 il e D ST 4.88
18523/ | "6.67 1 '5.8011:22. 75 | 9.43 47.78 7.58
18524 U||b SO Rt LS G LSl ol RS il el SIS S !
174006 v 10%eq |l FSuine | 12O n I 4.30 | Guaranty, Protein 12,
Fiber 12, Fat 4.
174051110, 20 |8 8 LN L8525 || 10395 Al 5.09
17407 (o T IR S 27813 DTl BONREEIE S o 6.17, )
s G e B B R AR R e R B R Guaranty, Protein 55-65.
18637 ol R e Oy T T, ) P N e O b
18647 802 || 10, 7OMT 2A=Bg 1 2 8 36.59 9.80 | Guar., Moisture6,Ash 8.7
; Protein 36.1, Fat 7.2.
16571 8.54.1:.6.58 1 21.25. 10,33 47 .48 5.82
16570 9.05 4.01 | 14.50 725 59.31I 5.85
18568 | 6.85 5.24 | 19.38 8.28 54.87 5.38
18567 | 7.31 5.18 | 19.63 8.09 54.41 5.38
iy o3y A LAV 1 NS 26 B5 iRtz e ok SN
ATl LSSt I7: 500 | eeotie ol Ste sl S ’
il ool IS R e Lt et s AN G AL S R Guaranty, Protein 45.
18252 | 19.41I 902 i tA el LN 588 Tl Sugar, calc.asinvert, 58.58
T76ATA IS TS 0 2z G2, 72 R e A ‘i :“ 62.72
T7OA2NEo DR Fi ) O e EREOZ e :f it :‘ o 58.93
1764305 24 698 L. 4R2 5] gl SELO e ik 8504
17657 | 92.40 a7 gt e U Qi 0.725
- alcohol 1.10.
3o (£ IR 3L SNEREIETE S0 e 02 ol |t BRI S S et e el Alcohol 1.22.
L8253 50 B G | Dot AT RS el e
178?1 .......... s S| Rl G Ot N | AR A Probably carob bean and
pod meal.

OO TR s 1 el A e (N S ) DR
ok ot i AT O A SR R I e o S 1
TO300 | b il | SR VSRl i fiaeals. 2Ll PR s epeb S S 2
G o] e A SR R e o s o SUECSRR B BB 3
TO520 | RIS ik I e LRI R e B O s Sl B L 4

1 Contains charcoal, sulphur, salt, carbonates, Epsom salt, ‘vegetable bitters; probably
also fenugreek.

2 Substantially same as 16368.

3 Contains charcoal, sulphur, saft; probably also flaxseed meal and fenugreek.

4 Substantially same as 16368.

atak
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WILDEFIRE OF‘TOBACCO IN® CONNECTICUT.

GeorGE P. CrLinTON AND FLORENCE A. McCorMICK.

Introduction.

State Survey. The question of establishing a sub-station for
tobacco experimentation having been presented to the Director of
the New Haven Station early in 1920 by County Agent B. G.
Southwick of Hartford County, it was decided that before any
definite decision was given there should be made some preliminary
investigations. These were to include a canvass of the opinions of
tobacco growers toward such a proposition and a survey of the
tobacco districts, to determine the diseases and injuries with which
the growers had to contend. In 1920 this survey was undertaken
by the joint financial co6peration of the Experiment Station, the
Hartford County Farm Bureau and the Extension Service of the
Connecticut Agricultural College. Somewhat similar work was
undertaken by the Massachusetts Station in that state. In Con-
necticut the work resolved itself largely into a disease survey of
tobacco seedbeds and fields, for which Mr. Southwick served as a
scout, in connection with his interviews with the growers, and the
writers as the botanical investigators of the troubles brought to
light. i ‘

After the preliminary work of seedbed examinations by Mr.
Southwick and Dr. Clinton in May and June, it was decided to
facilitate the field work by establishing, during July and August, a
small laboratory at the Farm Bureau headquarters in Hartford
with Dr. McCormick in charge, Dr. Clinton bting in Europe.
During the entire season of 1921 the work was continued with even
more intensity. No field laboratory was maintained this year at
Hartford, the work being done at New Haven, but considerable -
experimental work was carried on at the Station’s new tobacco
farm at Windsor, the state by that time having authorized by law
tobacco investigations for which an appropriation was given. Mr.
G. E. Graham, assistant in the botanical department of the Experi-
ment Station, helped with the various experiments there and else-
where in 1921.

In the disease survey considerable data were obtained, much of
which, however, was merely an extension of the knowledge of
diseases and injuries that had been previously studied more or less
intensively by the Station botanist. It is hoped to present this and
further data in future bulletins from this department. One of the
striking features of the survey was the discovery of a tobacco
disease, new to the state, which has now proved to be quite serious
under certain conditions. It is with this trouble, popularly known
as wildfire, that this bulletin has to deal. -
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Nature of the Disease. As a result of one of the field examina-
tions in late June, 1920, Mr. Southwick sent to New Haven plants
from Tariffville showing an unusual leaf spot trouble, but no defi-
nite information concerning it was obtained at that time because
of the poor condition of the material when received. ILater at
Hartford Dr. McCormick, in examinations of other material
brought to the laboratory by a grower from Poquonock, found
the diseased spots accompanied by bacteria with which she was
able to produce infection on healthy plants.

The subsequent studies of* the disease by the writers have been
made, 1st, to thoroughly convince themselves of its bacterial
nature, since some growers have been very sceptical as to its iden-

tity and the damage it might cause, and 2d, to find practical

methods for its control, since, in 1920 and even more so in 1921,
it proved a serious trouble in certain localities and fields.

General Description. The disease is generally limited to the
leaves, and under certain conditions does not prove serious, but
with the right weather conditions its possibilities of injury are
unusually great. It belongs with the leaf spot troubles of which
several have been found in this state. It differs, however, from
all the other leaf spots by certain definite characters, usually
evident to the ordinary observer. In both the seedbed and field,
infected plants develop yellow discolorations in the normally green
tissues and these spots are usually rounded and about the size of
a finger tip. In their center there is a small point of white to
brownish dead tissue that indicates the origin of the spot. In time
the dead center encroaches on the yellow discoloration limiting it
to a more or less narrow encircling band, the so-called halo. If
numerous enough the spots cause death of intervening tissues so
that eventually asvery large part of the leaf surface is killed in an
irregular way as if by sun scorch. The appearance then is much
like the so-called rust that follows calico, but usually even at this
late stage the yellow halo rings are still evident for definite iden-
tification.

Distribution.

In Other Countries. Because the blue mold, a menace to
tobacco in certain parts of Asia and Australia, has recently
appeared in this country, some persons have thought that wildfire
has been imported from similar tobacco districts into the United
States. Wolf and Moss (33, p. 25.) in 1919 stated that it is
presumably identical with a disease which has been recently
reported from Connecticut and from the Philippine Islands.” So
far as Connecticut is concerned their statement was correct. The
disease mentioned from the Philippine Islands is evidently that
briefly described by Reinking (22, p. 130.) also in 1919. It is
impossible to tell definitely from Reinking’s preliminary descrip-
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tion whether or not he is dealing with the wildfire or some of the
other bacterial spots now known on tobacco. : ;
Very recently Fromme (7, p. 37.) called attention to a disease

_in Africa which is described (evidently by the editor Klerck, 19.)

in the Journal of the Department of Agriculture, Union of South
Africa, in March, 1921, as follows:

“A tobacco disease occurring in the Piet-Retief District and known to
farmers as ‘Verterende roest, was brought to our notice by the Chief of the
Tobacco and Cotton Division. An officer of this Division was detailed to
investigate the matter; the disease starts on the lower leaves which at ﬁ‘rst
appear to be maturing prematurely, and spreads to the upper leaves. The
disease was prevalent on the experiment station as well as on neighboring
farms, and it was stated that only 10 per cent. of the 1920 crop rea_ched its
normal development, the remaining plants being stunted. Considerable
losses had also been suffered on other farms which were visited. The
‘verterende roest’ is due to a bacterium which is being carefully studied in
the laboratory, with a view to devising preventive measures which may be
tested on a practical scale next season. Specimens of the tobacco affected
by a similar trouble have also been received from Rhodesia; these are al‘so
under investigation.” A month later he further states ‘“The baptenal
disease of tobacco previously recorded from the Piet-Retief District is now
spreading rapidly at Marikana in the Rustenburg District, and is probably
very widespread. So far as this investigation of this disease has gone, it
bearsi a very strong resemblance to the wildfire in tobacco recorded in the
United States.”

In the same publication, Evans (34) in January, 1922, makes the
following definite statement:

“Tobacco Wild Fire (Bacterium tabacum), a serious disease, was investi-
gated. It occurs extensively in the Pietersburg and Rustenburg Districts.
It was sent to us first from Rhodesia. Preliminary studies from Rhodesian
material were made, and it is intended, if possible, to carry out field experi-
ments in connection with preventive measures during the coming season.”

The preceding quotation would seem definitely to decide the
nature of the South African disease but Klerck (19), in the
February issue of the Journal, again put it in the doubtful cate-
gory by the following remarks:

“Wild-fire and angular spot of tobacco has been causing considerable
anxiety amongst tobacco growers, and appears to be spreading rapidly.
During the season 1920-21, this disease was only reported from the Govern-
ment experiment stations at Rustenburg and Piet-Retief. from certain
farms in the Piet-Retief District, and one in the Rustenburg District.
During the present season specimens have been identified from three more
farms within fifty miles of Rustenburg, and also from Groot Marico and
Swaziland. A detailed study of this disease and the organisms concerned
has been carried out by Mr. W. E. Schlitz, of this Division, and the South
African organism compared with cultures obtained from America, and
some interesting results have been obtained. The South African organism
is identical with Bacterium angulatumn, the bacterium connected in the states
with angular leaf spot. The lesions on tobacco leaves found in the field
and those produced by inoculation resemble ‘wild-fire’ but the organism
concerned is not the ‘wild-fire’ organism, B. tabacum, which has not once
been isolated. A full account of these investigations will be published at a
later date.”
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Tt is evident from the testimony, so far as published, that this
disease in S. Africa needs even more critical examination as to
its relationships and it suggests to us that perhaps wildfire and
angular spot in the United States also should be more carefully
compared. The following data, however, $atisfies the writers as to
the identity of the African trouble with the American wildfire.

In January, receiving a letter from Wolf, in which he stated that
Miss E. M. Doidge, of Pretoria, South Africa, had written him
that wildfire had appeared in*that section, we wrote Miss Doidge
and received the following letter, dated March 6th:

“In reply to your letter of the 3oth January, I may say that nothing
further has been published on the occurrence of Wildfire in South Africa,
but that there appears to be no doubt as to the identity of the disease which
was prevalent in our tobacco fields last season with the American Wildfire.
I am sending under separate cover some dried specimens as requested.”

An examination of these specimens from Rustenburg (dated Jan.
2, 1922) showed their similarity in appearance to our Connecticut
disease. Attempts to inoculate pricked greenhouse plants with
water in which the crushed infected tissues had been soaked for
several hours, were unusually successful despite the fact that the

specimens had been enclosed in an envelope containing naphthaline

flakes, apparently for the purpose of disinfecting them.

In the recent visit to the New Haven Station, Dr. Butler, of
Kew, England, stated that he had seen a somewhat similar leaf
spot of tobacco in India or in the adjacent islands, but had made no
special study of it, and was in doubt as to its nature.

In the United States. The discovery of wildfire in this country
seems to have been made first in North Carolina, at least Wolf
and Foster, (31, p. 361.) in 1917, noted it as a new disease found
there in the seedbeds and fields and gave a name to the germ which
caused it. Early the next year they (32.) published a scientific
description of the germ, Bacterium tabacum, and gave a more
detailed account of the trouble which they listed as also occurring
in Virginia. In September, 1920, Garner (3.) reported it from
Maryland, Chapman (3.) from Massachusetts, and Valleau (3.)
from Kentucky; while in October, Hesler (13.) recorded it from
Tennessee and Johnson (13.) (in litt., temporary escapes at Madi-
son) from Wisconsin. In 1921 it was reported, in June, by
Westbrook (29.) from Georgia, and in July, by Orton (20.) from
Pennsylvania, and Clayton (4, apparently also reported in 1920,)
from Ohio. Besides the above states Ludwig (10.) in August,
1921, reported it questioningly from South Carolina, and the
writers received in the fall a dried specimen from Vermont, sent by
Lutman, that proved to be this disease. In a letter recently
received from Burger, he states that the disease has now also been
identified in Florida. It seems, therefore, to have been found in
thirteen or fourteen states east of the Mississippi where tobacco is
most commonly grown.

(B~
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In Conmecticut. Wolf and Moss’ note that “presumably” wild-
fire occurred in Connecticut, was based on statements of ]ohnson,
in charge of U. S. Department of Agriculture tobacco experiments

“in New England, who has since told the writers that he saw the

disease during the growing season of 1919 at a certain farm in
Suffield. As no previous mention of this was made to Station
authorities here, his observations were unknown to them until after
the definite identification of the disease a year later.

In the summer of 1918 Beinhart, at that time the U. S. Govern-
ment tobacco agent in New England, called to the senior writer’s
attention a leaf spot trouble of tobacco in a tent in which he had
experiments at Buckland. This trouble seemed to be different
from the ordinary spots seen here, and both thought it might be
either a fertilizer or bacterial spot, but no study was made of it,
and apparently specimens were not collected, or if collected were
lost, so we cannot be sure of its identity. During the last of July,
1919, the senior writer collected an inconspicuous tobacco leaf spot
at East Windsor Hill that was not carefully examined at the time.
Recent more critical examination of this specimen shows it to be
the wildfire, so far as one can be positive from the examination of
dried material.

Late in June, 1920, as stated before, County Agent Southwick
obtained specimens of an unusual tobacco trouble at Tariffville,
which later was found elsewhere. Dr. McCormick, at the Hart-
ford laboratory, upon examination of material from various
sources, showed these to be a bacterial trouble, both by the presence
of bacteria in the diseased tissues and by the production of similar
spots on healthy tobacco leaves from crushed tissue of the diseased
leaves. Specimens of the disease were sent by her to Dr. Smith,
of ‘the U. S. Department of Agriculture, and he definitely pro-
nounced it wildfire. This then, was the first positive identification
of the trouble in the state, so far as the writers are concerned.

Following the newspaper agitation of the subject in 1921, occa-
sional growers have expressed the belief that the disease was not
necessarily new but that outbreaks of it had occurred locally years
before. This does not seem very plausible, since with all the
United States tobacco investigators who have been in the state, and
the local ones, who have watched the tobacco troubles rather
closely, it is unlikely that it would have entirely escaped detection.
If not native this brings up for consideration the manner in which
it may have been introduced into Connecticut.

Possible Methods of Introduction.

Theoretically there are a number of different ways in which the
germ of wildfire may have been brought into the state. We can
discuss them briefly under the following headings.
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Mats, etc. Some growers have advanced the theory that the
germ was brought in from foreign countries on the matting used to
bale imported tobacco, especially Sumatra. This matting is some-
times sold to the growers and used on their beds for shade in
sunny and for protection in freezing wedther. One grower who
used it on the ground just before the plants came up had an idea
that he got infection in his seedbed in this manner. He, at least,
by this use obtained favorable moisture conditions for-the spread
of wildfire possibly already®there! If the disease is foreign in
origin, it is quite reasonable to suppose that mats, etc., from
infected districts may have been the means of introducing the
germs here. However, there is no direct evidence to this effect.

Fertilizers. Another of the out-of-state materials used on
tobacco farms are the fertilizers and of these cotton seed meal,
coming from the south, both because of its source and its organic
nature, has come under suspicion more generally than the strictly
chemical fertilizers. Our attempts to produce the disease on
leaves of individual plants in the greenhouse, by sprinkling cotton
seed meal from various sources on them, failed in every case. It

would seem, therefore, that cotton seed meal was not a very.

probable means of its introduction. :

Tobacco stems, imported from the south as a source of potash
fertilizer, have also been under suspicion. Ordinarily the grower
does not use them in his seedbeds, though he may sometimes make
the seedbed on an old tobacco field or very close to it. Wolf and
Foster (32, p. 457.), who investigated tobacco stems as one of the
possible sources of infection, failed to get cultures from them, and
conclude as follows: “Furthermore, in the preparation of tobacco
stems for incorporation with fertilizer material they are subjected
to a sufficient degree of heat to insure complete sterilization.”
Whether the ordinary tobacco stems as shipped direct from the
factories after stripping off the leaves, and possibly more or less
mixed with unfermented tissues, are a source of infection, has
never been proven. Such few attempts at producing the disease
from tobacco stems as we attempted were negative. It is con-
ceivable, even if unproven, that they may be an occasional agent
of introduction, but now that the disease is already here they do
not seem to be such a serious menace as to prohibit their use for
general field purposes. For this possible occasional danger, and
other reasons, however, it is unwise to ever use tobacco stems
on seedbeds.

Seed. We now come to the most probable agent of wildfire
introduction into the state. Both Fromme and Wolf are con-
vinced from their studies that it is a seed-borne disease, and that
this is a common way in which it is carried over winter, and so
naturally tobacco seed would most satisfactorily account for its
distribution to new districts, especially from the south, where the
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disease was first noticed, to our own state where it appeared more
recently. For example Wolf and Moss (33, p- 30.) say: s
has already been stated, the pods are subject to attack, thus making

it entirely possible for the seed to become contaminated.”

Fromme (6, p. 29.) makes the following statements along similar
lines :

“If seed were selected from plants entirely free from disease there
would be no danger of infection from this source. Unfortunately, the
diseases are now so general that it is difficult to find disease free fields, and
the selection of disease free seed is therefore possible in only an occasional
field. Seed treatment is therefore necessary to insure against introduction
of the disease into the bed on the seed.”

Having shown that the disease is carried by the seed in some
cases, the question of its introduction here in this way may now
be considered. There is no doubt that growers, Government and
Station investigators have at different times grown plants from
seed produced outside the state or even outside the country. So
far as we can learn the Station has only upon two occasions, many
years ago, used seed that was grown elsewhere. On one of these
occasions Sumatra seed from Florida was obtained for the first
shade tobacco grown here. In recent years we know personally
of others who have used tobacco seed here that was grown in
states where the wildfire has since been found. It is entirely sup-
posable that the wildfire may have been brought in with this seed
and escaped especial notice on the plants grown therefrom.

Just to show that seed grown elsewhere has been used here, we
quote from a bulletin by Shamel (23, pp. 6, 11.) published some

_years ago before wildfire was known.

“In all of the crops grown from freshly imported seed, there appeared a
large proportion of abnormally early, small heavy leaved types, commonly
calléd freaks. * * * * These freaks were particularly noticeable in the
crops grown from freshly imported Cuban seed. * * * If it is desirable
for the grower to test foreign, imported or new seed of any kind, it should
be done on a small scale, etc. * * * * A field was set out with plants
grown from imported seed, which were attacked by a fungous root disease,
and all died with the exception of a few plants.” »

Seedlings. It is not a common thing for seedling plants to be
brought into the state from elsewhere. No doubt it is sometimes
done on the border line of this state and Massachusetts in the Con-
necticut valley, but such cases would hardly account for the intro-
duction of wildfire since it was found here shortly before it was
in Massachusetts. Upon one occasion we know of experimental
plants used here that were grown either at Washington or Ken-
tucky, but here again we have no evidence that they were infected
either before or after they were brought in.  Altogether this source
does not seem quite as probable a method of introduction as by
seed, though within the realm of possibility.

Upon the whole it seems too late now to actually prove the exact
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way by which the disease first got a foothold here, and certainly
no one intentionally brought it in. Introduction through seed,
however, seems to have been the most probable method.

Agents of Disperstl.

Almost equally well do certain of the ways already discussed,
concerning the means of introduction of the germs into the state,
apply to their dispersal over the staté when once introduced. State
spread, however, often involves only short distances and there are
additional factors that need to be considered. The discussion pre-
sented here, under similar headings, avoids repetition of preceding
statements so far as possible.

Seed. We have taken for granted the conclusion of Fromme
and Wolf that the disease is in part seed-borne, and so have made
no extensive efforts to isolate the germ from seed. While others
have observed the wildfire spots on the seed-pods, we failed to find
any so affected in a careful search during the season of 1921. In
1920 Mr. Southwick gave us seed-pods that were supposed to have
shown wildfire spots on them, but we failed to obtain any diseased
seedlings grown from the same. We do not doubt that seed-pods
can become so infected, but from our experience it seems probable
that this takes place only in certain favorable seasons and perhaps
then not to so great an extent here as in the south. There can be
no question that seed may be contaminated in other ways than
through infected seed-pods. For example, in the process of blow-
ing or cleaning seed there is a chance that seed free from the germs

might become contaminated by dust ladened with the germs. One "

cannot be too careful, therefore, in obtaining seed originally free
from these bacteria to protect it from later exposure to them.
Our experience leads us to doubt that seed has been the chief
source of yearly infection in Connecticut. Quite a number of
farmers have told us that their seed was gathered a few years
before the wildfire was known here and that they had no trouble
with wildfire in their seedbeds from the same seed until last year
or the year.before. It would seem in some of these cases, there-
fore, that the seed was not the source of the infection. :

On the other hand there have come to us one or two cases where
it seemed probable that the seed was the source of infection. For
example, a grower who was known to have had it in his fields in
1920, grew some of the Round Tip tobacco in 1920, and used the
seed next year. The wildfire appeared in his seedbed where this
was grown, and also in at least three other seedbeds of growers
to whom he had given the seed. In two of these places it appeared
earlier, if not confined to the seedbeds containing this Round Tip
seed. Some of this seed was obtained by us and planted in the
greenhouse late in the season and at least one of the young plants
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showed a wildfire spot on a leaf or two. It would seem that this
seed then may have been a source of spreading the disease some-
what, though we failed in our attempts to isolate the germ from 1it.

Seedlings. There is no doubt that one of the most common
methods of spreading the disease has been by the seedling plants
set in the fields. A great many growers either do not, for one
cause or another, grow all the plants they need, or in some cases
depend entirely on outside sources for the same. No doubt for
economical reasons this is the best course to pursue for certain
small growers. With the advent of the wildfire, however, one
needs to be especially careful how he buys his plants. He cannot
watch another’s seedbed as he can his own, and as wildfire is often
masked in the plants, he cannot be sure of what he is getting
unless the plants come from a region where wildfire has not yet
appeared or he has evidence that the plants were grown under the
best possible conditions for its prevention.

We have heard of a number of cases where persons knowingly
or unknowingly have purchased plants from seedbeds that con-
tained wildfire infected plants. In some instances this has hap-
pened where the purchaser had seedbeds of his own in which wild-
fire did not occur and thus he brought it into his field from outside
sources. Perhaps the best illustration of this was a case in Suffield,
where a grower in 1920 furnished plants to a number of growers
who had wildfire in their fields that year apparently for the first
time. Yet the seedbeds of this man looked unusually well and
wildfire was not found in them until the planting season was over.

Tools, Cloth, etc. We do not have any direct evidence of
spread of the disease by means of tools, etc., used in a diseased
seedbed or field, carrying the germs later to another free from
the trouble. - We doubt if this frequently happens, yet a reason-
able amount of care should be used as regards planters, cultiva-
tors, etc., in seeing that they are clean when taken from one field
to another. Refuse tobacco should not be used on seedbeds under
any condition.

Another factor that needs to be taken into consideration is the

use of old tent cloth as a seedbed covering. If this came

from an infected field the year previous it has been shown by
Fromme and Wolf that it may prove a source of infection. We
have no personal evidence along this line but do know that Florida
authorities are considering barring the importation of second-hand
tent cloth from Connecticut into that state. Wolf and Moss (33,
p. 32.) make the following definite statement :

“When seeds of known healthy origin were used in certain of these beds
[free from the disease], and the beds were covered with new cloths, the
plants remained free from wildfire. When, however, other of the beds were
planted with seed from the same source and covered with cloths taken from

beds which had heen affected with wildfire during the previous year, the
disease appeared.”



374 CONNECTICUT EXPERIMENT STATION BULLERIN 230.

Insects. In the same article from which we have just quoted,
the writers (p. 30.) state, that they failed to find wildfire carried
by thrips that were abundant on diseased plants but that,

“Flea-beetles, however, are to be regarded as carriers of infection, since
the wildfire organism has been isolated from sndividuals which had been
feeding upon diseased plants. Transmission of wildfire by these insects is
a fact supported indirectly by the frequency, with which the disease appears
around the holes which they have eaten through the leaves.”

In Connecticut the most suspicious insect carriers that we have
noticed are also the tobacco’ flea-beetles and these chiefly in. the
seedbeds. We have frequently seen them abundant in certain
seedbeds and absent or infrequent in others. Some of these beds
were abundantly infected with wildfire and often the halos centered
around the small spots which had been eaten by the flea-beetles.
In an effort to confirm this evidence Dr. McCormick, with Mr.
Zappe of the entomological department, tried to produce wildfire
with flea-beetles. These were gathered from infected plants, or
fed with them for a short time, and then placed on healthy plants
under bell-jars and imprisoned there for some days. In none of
the plants experimented with did any wildfire develop. However

the experiments were too limited in number to be of great value.

We are convinced that they may in some cases become an important
factor in the spread of the wildfire within the seedbeds, and possi-
bly carry it outside to adjacent beds. Similar experiments with
lice also failed.

Man. Here, perhaps next to seed and seedlings, one finds the
most common carrier of the disease. Usually no care is taken
when the beds are pulled that the workers do not carry the disease
to the other beds which, after handling diseased plants, they might
do. Again growers from one locality visit seedbeds in another
and more or less miscellaneous handling of the plants occurs.
Growers seem to be somewhat alert in this respect now, as many
of them have been rather cautious as to indiscriminate inspection
of their beds, while some few have posted signs for visitors to
keep away from the beds. Perhaps in the exchange of plants
from one Jocality to another infected dirt may be carried in on
the shoes or in the uncleaned baskets used to transfer the plants.
Care is needed in these respects also. '

_ To illustrate how the disease may be carried into a bed in an
Inconspicuous way, which after it occurs would be impossible of
detection if one did not have the facts, we may cite the following
personal experience. In a seedbed at New Haven, planted under
conditions where wildfire would not occur, we tried to inoculate
some of the plants with a fungous disease, somewhat related to
the blue mold, that occurs on certain weeds not uncommon in
tobacco beds. The infected leaves were gathered twice in regions
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of the state where wildfire did not occur and these, under proper
moisture conditions, were placed on the tobacco seedlings 1n
marked spots in the bed. Both having failed, they were gathered

‘a third time from a seedbed where wildfire was common. This

time the fungus again failed to develop but wildfire appeared on
the plants within a few days, at the particular spot where the leaves
were placed.. Now this weed, Lambs Quarters (Chaenopodium
albidum ), is not infected with wildfire but by contact with infected
tobacco plants evidently carried some of the germs mechanically
on the leaves to the experimental seedbed and infection resulted
from these under the favorable moisture conditions provided.
Wind and Rain. While certain weather conditions have much
to do with the development of wildfire in the seedbed, once it gains
entrance there, we cannot be so positive about the wind and rain as
agents of its introduction into the seedbed. It seems reasonable
to suppose that even if one did sterilize his seed, soil, frames, etc.,
that the germs of adjacent soil might be spattered in by rains or
even more probably be blown in with infected dust. This would
not mean much if it were not for the fact that it is vitally necessary
to keep the disease entirely out of the seedbed if one wishes to

" escape injury in the field. We have more positive observations on

these points, however, when it comes to spread in the field, but we
shall speak of them later on.

Owerwintering of the Germs.

Seeds. Our discussion of infected seeds under the preceding
headings will largely cover the possibility of one year old seed
overwintering the germ and the re-infection of seedlings the next
year.. Just how long the germs can remain attached to the dry
seeds and still retain their viability is not known. So far no one
has shown that the seed itself is invaded by the germs so it is
presumed that the overwintering is by germs accidentally attached
to the seed coats. It is very doubtful if such germs can retain
their vitality as long as the tobacco seed, which often germinates
fairly well when eight to ten years old. Rapp (Okla. Agr. Sta.
Bull. 131: 37.) has recently found with the bacterial blight of beans
that two and three year old seed gave blight-free plants. This
is a case where the beans themselves are sometimes invaded, and
so presumably a longer viability of the bacteria would be found
here than with the tobacco germ, other things being equal.

Cloth, Sash, etc. We have no data of our own showing that
the germ may be carried over the winter on the boards, sash, or
cloth used on diseased beds or fields the previous year. Yet there
seem to be sufficient data, as far as the cloth is concerned, furnished
by Wolf and Fromme from the south. What difference the
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greater severity of our winters would have regarding overwinter-
ing we cannot tell, but if at all it would be unfavorable rather
than favorable. Fromme (8, p. 1.) has recently published the
following incidents to show infection from the use of old cloth.

“The germs of blackfire (angular spot) ard wildfire may be carried on
old canvas and cause infection in the plant bed. This was proved by experi-
ments and also by the following cases. R. H. Mantiply of Amherst County
used seed that had been treated but did not boil his canvas. Tilden Gooch
used the same seed and boiled his canvas. Wildfire and blackfire were found
in Mr. Mantiply’s bed and not a trace;of either could be found in the bed of
Mr. Gooch.” =

The only incident along this line that we can cite for Connecticut
is where a grower sterilized both the seed and the soil but not the
sash, cloth or hoards used on his beds. It was in those beds that
the first appearance of wildfire in Connecticut in 1921 was found.
Apparently in this case the germs carried over in the materials
used in making the seedbeds, or, less probably, were carried in
from other unknown sources.

Soil. Soil probably may be the source of infection in some :

. seedbeds and fields, yet data absolutely proving this is difficult to
obtain. We have little convincing data along this line, in fact so
far as field infection goes, it does not seem to hold a very important
part. But an occasional holding over in the field is quite a differ-
ent matter from that in the seedbed where an infection, no matter
how slight or infrequent, can become an important means of fur-
ther spread. As yet we have made no attempt to isolate the germ
from wintered-over soil exposed to infection the previous year,
but our attempts to infect tobacco plants in the greenhouse directly
with such soil were successful in one out of several different trials.
Wolf and Moss, loc. cit. pp. 30-1, also, make the following definite
statement of a case in North Carolina:

“In the tests on transmission through soil, old plant beds, which had borne
diseased plants and which were not ‘fired’ prior to planting, were used. Seed
from a locality where wildfire was absent were sown in these beds, and new
cloth was used as covers. The disease developed in some of these beds.”

Tobacco Refuse. It seems certain that where a field or seedbed
has been badly infected with wildfire and the diseased plants were
left there that the germs can, to a certain extent, be carried over
in the more or less disintegrated tissues. This might be the way
it is carried in the soil where it is supposed to have survived as
stated above. Infected tobacco refuse from indoors thrown on
the fields or seedbeds in the spring might also supply the infecting
germs in some cases. Our few attempts to inoculate greenhouse
plants with outdoor overwintered tobacco refuse were successful
In one case. Evidence along this line is also indicated in the
following extract from Fromme (8, p. T

“The disease may live over in the field and infect the next crop where

e
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i ) i i i 1 cases but

follows tobacco. Evidence of this was obtained in several
}cgbgoc;oe (?ther cases it was equally true that the .dlsease had not 11ve1d ovgr
in the field. It is believed that the time of plowing had a great .deah t(l) 3
with this and that the danger from this can be greatly lessened if the lan

_is plowed in the fall or early spring, so that the suckers have time to rot

1 i Iso more carry-over of the
the soil before the crop is set. There was a :
disease in the field during the mild winter of 1920-21 than would be true in

ordinary seasons.”
Detailed Distribution in the State.

Survey. As previously mentioned, a tobacco disease survey of
the state was started in 1920 and continued in 1921. For Hart-
ford County, B. G. Southwick, County Agent, gave valuable help
in both seasons. In the spring of 1920 Mr. Southwick and Dr.
Clinton spent considerable time on the seedbeds and during the
summer Mr. Southwick frequently, and Dr. McCormick occasion-
ally, made field trips. The work was not undertaken especially
for wildfire investigation, though the discovery the first year that
the disease was widespread in the state was the most important
feature of the work, and largely influenced the nature of the work
the second year. In 1921 Mr. Southwick, with Dr. Clinton, again
gave much of his time during the whole season to the examina-
tion of seedbeds and fields. The writers are especially indebted
to him for first information about, and aid in visiting, many of the
farms containing infected plants in Hartford County.

Little work outside of Hartford County was done in 1920, but
in 1921 tobacco seedbeds and fields in Tolland, Middlesex, Litch-
field and Fairfield counties were also examined and additional
data obtained. County Agents E. E. Tucker, of ;Follapd, 'and
J. H. Fay, of Middlesex, were also helpful in aiding investigations
in their respective counties. E

In 1920. In the survey of seedbeds in 1920, which ended about
the first of June, no-cases of wildfire were found. However later
in the season, after it had been found in the fields, Mr. Sou'th—
wick reported that he examined one or two seedbeds from which
infected fields had been set, and found a few infected plants in
these. Of course in the early seedbed examinations, as nothing
was known then about the presence of wildfire in the state, the
disease may have been overlooked. On the other hand, it could
not have been at all conspicuous since care was taken to find all
troubles of any nature that showed either on the leaves or the
roots. y

This same year in the fields the disease was first discovered
the latter part of June, and during the remainder of the season
it was looked for particularly, and was eventually found in twenty-
one other fields. The known distribution by the end of the 1920
season is shown in Table I.
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TasrLE I. KNownN INFECTIONS PREVIOUS TO 102I.

Infected Fields, 1918.

No. Place. Town. County.

1(?) Buckland, Mancheste}‘, Hartford.
Infected Fields, IQIb.

No. Place. Town. County.

1(?) East Windsor Hill, South Windsor, Hartford.

I West Suffield, ; Suffield, Hartford.

Infected Secd Beds, 1920. )

No. Place; Town. County.

1(?) Floydville, E. Granby, Hartford.

1 West Suffield, Suffield, Hartford.
Infected Fields, 1920.

No. iRlaces Town. County.

2 East Granby, E. Granby, Hartford.

I Warehouse Point, E. Windsor, Hartford.

I S. Glastonbury, Glastonbury, Hartford.

11 Suffield, Suffield, Hartford.

6 :Poquonock: Windsor, Hartford.

:Windsor :
4 Windsor Locks, Windsor Locks, Hartford.

In r19zr. As this year especial attention was given to the
disease, wildfire was found in a great many more seedbeds and
fields than in 1920.. This was partly due to the extra search for
the trouble, and also in part because it was undoubtedly more wide-
spread and serious than the previous year. Of the 122 seedbeds
(122 growers) that were examined, it was found in fifty-one, and
seventy-one were free from the trouble so far as could be seen at
the time of the examination. As most of these beds were examined
only once there is more or less doubt whether all of these listed as
free remained so during all of the season. In fact we have data
showing that, in a few cases, beds pronounced apparently free of
wildfire at the time of the examination were either not entirely free,
or later developed the trouble, so that it was carried in sufficient
amount into the fields to eventually cause serious injury.

In the field inspections 125 fields, belonging to about as many
different growers, were examined and in sixty-seven wildfire was
more or less prominent as compared with fifty-eight fields that
were apparently free of :the disease. Of the sixty-seven infected
fields we can loosely classify them, according to the amount of
wildfire that showed at the time of the last examination, as follows :
thirty-four with little injury, that is less than 5% loss; eighteen
with a moderate amount; eight with much; and seven with very
serious injury, in a few cases reaching almost a total loss. The
condensed data of distribution obtained in 1921 is given in Table II.
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TasLe II. INFECTED AND FREE SEEDBEDS AND FIELDS, 192I.

Seed Beds. Fields.
Town. County. Infected. Free. Infected. Free.
- Brookfield, Fairfield, 0 6 o 4
Sherman, Fairfield, 0 0 0 9
Barkhamsted, Litchfield, 1 0 3 1
Kent, Litchfield, 0 6 0 (0}
New Hartford, Litchfield, 0 (0] 0 1
New Milford, Litchfield, o 19 o} 15
Avon, Hartford, 1 0 I 0
Berlin, Hartford, o} 0 0 1
Bloomfield, Hartford, 3 0 1 o)
Canton, Hartford, 0 0 e} 1
E. Granby, Hartford, 5 o} 7 0
E. Hartford, Hartford, 2 7 6 2
E. Windsor, Hartford, 1 3 2 0
.Enfield, Hartford, o o 5 I
Glastonbury, Hartford, 1 2 0 0
Granby, Hartford, 1 I 5 0
Hartland, Hartford, [0} 0 & 0 7
Manchester, Hartford, 2 I 3 0
Simsbury, Hartford, 3 1 4 0
Suffield, Hartford, 3 3 5 0
S. Windsor, Hartford, 3 1 4 0
W indsor, Hartford, 16 2 8 1
Windsor Locks, Hartford, 0 (6] 2 0
Cromwell, Middlesex, 0 9 0 8
Middletown, Middlesex, 0 o o) 3
Portland, Middlesex, (o] 7 [6) 3
Ellington, Tolland, 4 3 7 0
Somers, Tolland, 2 0 4 1
Vernon, Tolland, 1 o 0 0
Totals 29. 5 51 71 67 58

Distribution. Examination of these tables shows that wildfire
has now been found in three of the five counties of the state where
tobacco is grown commercially, namely in Hartford, Tolland and
Litchfield counties, but not, so far as we have data, in Middlesex
or Fairfield counties. By far the greatest center of infection lies
in Hartford county north of the city of Hartford. The disease
has been found in over half of the towns of this county and these
include nearly all of the towns where tobacco is grown to any
extent. Much less is found in the southern towns than in the
northern ones. Hartford county grows more tobacco than all
the rest of the New England counties combined. Of the twenty-
nine towns in the county four grew no tobacco, nine in less amount
than twenty-five acres, while the other sixteen grew it as one of,
if not their chief crop.

In Tolland county to the east of Hartford, the tobacco region is
largely limited to the towns bordering on Hartford county, and
in the three most northern of these wildfire has been found just as
abundantly as in the adjacent towns in that county. Tolland next
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to Hartford grows the most tobacco in this state, but not one-tenth
of that grown in Hartford. _
Middlesex county to the south of Hartford grows tobacco in
three or four towns on its northern border. Fortunately, so far,
we have been unable to find wildfire in any of these. As this dis-
trict is somewhat cut off from the infected region to the north there
is some hope that with care the disease may be kept out of it.
Litchfield county to the west of Hartford grows tobacco in two
distinct regions. One of these embraces two or more of the towns
bordering on Hartford, and wildfire has been found in one of these
to a slight extent. To the north of Hartford county come the
tobacco counties of Massachusetts and wildfire exists there also.
The counties already mentioned in general make up the tobacco
region of the Connecticut river valley, the great tobacco district

of New England.

The second tobacco region in this state lies in the valley of the

Housatonic river in the northern part of Fairfield and the south-
western part of Litchfield county, embraced chiefly in five or six
towns. So far a general survey of this region has not revealed
the presence of wildfire there. As this district is even more
isolated from the infected region than is the tobacco grown in
Middlesex county, there is a still better possibility of keeping the
disease out of it. This region has a small tobacco acreage, like
that in Middlesex, in fact all of the tobacco grown in these three
counties is less than that grown in Tolland county.

Disease in the Seedbeds.

Appearance. On May 2, 1921, Mr. Southwick asked Dr.
Clinton to examine, at East Windsor Hill, tobacco beds with which
the grower was having trouble. The plants at this time were
quite small, the largest leaves being about one-half inch long. The
trouble showed at the tips, or less frequently at the upper edges
of the leaves, the infected tissues rapidly rotting and drying up
(Plate XXIX f). With favorable moisture conditions present the
rot continued until nothing of the blades remained and the plants
then shriveled up, leaving vacant spots in the beds (Plate XXIX e).
With less favorable moisture conditions the rotten tissues, of
greater or less extent, dried up and fell off, leaving the rest of the
mutilated leaf apparently healthy. The general appearance was
6 much like the result of dampening-off fungi, common in tobacco
seedbeds, that we were surprised, upon a preliminary examination
at that time, to find no suspicious mycelium present in the tissues.
On the other hand in certain intercellular spaces in the rotten tissues

evident masses of bacteria were present, so that we concluded,-

temporarily, that the trouble was of a bacterial nature, possibly
the bacterial soft rot. Specimens brought to the laboratory seemed
to confirm this view.
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Abogt a week after the first examination, Mr. Southwick asked
Dr. Clinton to examine another bed at Poquonock having similar
trouble. At this time the plants had grown so that some of the
leaves were an inch or more in length. While the dampening-off
rot was present as before, it was not so conspicuous, and there were
beginning to appear yellow bordering areas in advance of these
rotted tissues; also isolated yellow “halo” spots within the leaf
blgdeswere to be seen. This proved that the trouble was the true
wildfire disease. An examination on this date, May 8th, also
showed that the first beds seen had now developed these charac-
teristic halo spots.

So_far as we are awgre this rot stage of wildfire has not been
described before, in fact Wolf and the other writers do not give
a very detailed description of the disease in the seedbed. We have
since seen it in many other seedbeds and in every case the halo or
yellow spots developed later. This convinces us that this wet rot
is the first stage of the disease in the seedbeds. We have not
seen it on the larger plants. It seems probable that with ver
young plants the first leaves come in contact with the ground andy
if the wildfire germs are present, this favors early invasion throug};
the large stomates at the tip or margin of the leaf into the inter-
cellular spaces. This environment, especially with the greater
amount of moisture present, facilitates a rapid rotting of the
tissues and a greater production of bacteria. We have not as yet
studied this stage carefully enough to state positively that these
more abundant bacteria are all wildfire germs. The first stage
then, apcordmg to our belief, develops more as a soft rot trouble
an% ﬁhieﬁy frdom the tip or edges of the leaves inward.

¢ second stage we consider the halo or yell i
comes on quickly after the first and on the some\}zlvhacjcv‘lratrsge(:)rt pvlvzglltcil
These spots also may begin at the tip or edge of the leaf, in which
case they are semicircular in outline, or they may start more slowl
within the tissues as small circular yellow spots that gradually
enlarge, eventually becoming about half an inch in diametely
Their abundance on the leaf depends upon the number of infec-
tions and the size of the leaf. In leaves of plants of the size for
transplanting half a dozen or more may show on a single leaf, and
eventually may run together and become somewhat irregul:;r in
shape. At the center of each of these circular yellow spots is a
imall whitish or blackish speck,*the point of origin of the disease

n some cases this is insect-injured tissue, usually a small holé
ga%tetrll out by flea-beetles, but in most cases it is merely the position
Origi:]ealiﬁtomz}tesd or breathmg pores through which the bacteria
ona y gained entrance between the guard cells into the inter-
cellular space beneath. There they multiplied, killed the tissue
?;utl?deilrrlgln:irglseljhatehwc%nityﬁand caused a slow death of the sur-
: e, showin inj
grains, thus forming the ;g/ellorvsvlc hg{o g;ét.l nJII;rIZtetc}){;C(hE% ;hlorophyll
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The third stage does not usually appear to any extent in the
seedbeds. This is where the yellow spots die, turning white or
brown, and if placed thickly enough on leaves, cause the interven-
ing healthy tissues also to die. Before the disease reaches this
stage the plants have usually been transplanted into the field. Our
experience so far has been that the plants left in the infected seed-
bed do not seem to continue the disease in the progressive way
that one would expect from its aggressive first appearance there.
This may be because the moisture conditions, after the covers are
permanently removed and watering is infrequent, are not so favor-
able, but it is also probably due in part to the slow growth of the
thickly set and competing plants, a condition that seems unfavor-
able for rapid development of the disease anywhere.

Conditions favoring the Disease. Of course the first essential
is that the germ should already be present in the seedbed or be
carried there in some manner. We have already discussed the
various sources of infection such as soil, equipment, fertilizers,
and such active agents of introduction as spattering rain, wind,
insects and man. But even if present the active development of
the germs depends on other conditions, such as the weather, the
method of watering, and the airing of the beds. These latter
are quite important factors and will be discussed further, but
before doing so it might be well to mention one phase of the ferti-
lizer proposition. A good many growers have the idea that nitrate
of soda has some influence on the development of wildfire in seed-
beds. The only evidence we have obtained is that with the disease
present in the seedbeds the liberal use of this fertilizer incidentally
has some part in a more rapid spread of the disease, other things
beine the same, because of the quick growth of the plants, a
condition that favors the spread. 3 2

Weather. It was quite evident in the spring of 1921 that there
were certain periods in which seedbed infection appeared and
progressed more rapidly than at other times. The first favorable
period was when the plants were quite young, about the first of
May, as has already been pointed out. After this first outbreak,
due in part to the greater care given the seedbeds by the growers
because of the agitation started against wildfire, the spread did
not seem so rapid, and certainly infected plants were not so
conspicuous in the beds.

During the first part of the week of May 22-28 there were
several days of cold wet weather so that by the end of the week
there began a second outbreak that was even more conspicuous
than the first because of the large size of the plants at this time
and the consequent prominent halo spots that appeared abun-
dantly on the leaves. Even when plants were selected from beds
that did not show the disease to the ordinary observer, the grower
did not always escape trouble in the field because incipient or
masked infections were already there.
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_ Glass versus Cloth. The grower cannot control weather condi-
tions, though he can usually provide somewhat against their ill
effect. For example he can help by the type of covering used in the
seedbeds. Our inspections in the infected regions indicated that
the beds with glass are less likely to develop serious cases of wild-

_fire than the cloth beds. If we take the percent. each of glass and

cloth-covered beds that developed wildfire as compared with those
free, as shown by our total inspection, we find that the cloth beds
really had a much smaller percentage. This means nothing, how-
ever, as most of the growers in the districts free from wildfire,
especially in the Housatonic valley, happen to use cloth almost
entirely, while in the infected regions of the Connecticut valley,
glass seems to have the preference. The cloth beds do not keep
out the rain and so at times they are much damper than the glass
beds. Also they are not aired so well, and on the whole they are
colder and shadier and water does not evaporate so quickly from
the leaves. It is this water on the leaves, if it stands on them
any great length of time, that causes serious development of wild-
fire. With the glass bed the rain does not get on the plants if
care is used, and the sash can be partially raised even in rainy
weather so that the plants can be aired and water kept out at the
same time. However, if the sash leaks and water becomes abund-
ant in spots, wildfire often gets a start there. Plate XXIX a-b.

Watering and Airing. As a rule watering of the beds should
be as light as compatible with good growth and should be made
at that time of day when the plants have opportunity to dry off.
Perhaps the early morning or late afternoon is the best time, since
there is less likelihood of sun scorch at these times. Beds made
on wet soils or well protected against wind are difficult to keep
dry and free from wildfire. Much of the water that stands on
the leaves, however, is water of transpiration given off from the
leaves. If_ the air of the bed is saturated, this water does not
evaporate into the air, but accumulates as small drops all over
the leaves. Airing the beds prevents this. Airing somewhat at
night, .when there is no danger of frost, helps to keep water of
transpiration off the leaves. !

Susceptible Varieties. So far as the seedbed inspection revealed
there was no indication whatever that the varieties commonly
grown in Connecticut had any degree of immunity. Wildfire was
found bad on Broadleaf, Cuban, Havana and Round (Bipielihere
were also beds of each of these that showed large, moderate and
little amounts of the disease, and the percent. of beds showing
these different amounts was not very different for any of the
above varieties. Whether particular resistant strains of the above
can be found we do not know, but it seems very doubtful unless the
nature of the variety is changed; so control of the disease will
not come along this line, at least for some time to come.
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Damage. While we have seen wildfire very prominent in certain
beds, if it were confined to the seedbeds as certain fungous troubles
are, we would not consider it a disease of sufficient importance to
cause much anxiety on the part of the grower. Of course in the
wet rot stage it does cause the loss of.some plants, clearing out
small spots in the bed. Older plants, too, are often injured
enough to misshape them or cause them to be smaller and less
vigorous. The real danger, however, comes from the menace of
infected plants when transferred to the field. Even a few infected
plants in the bed because’ of this menace are very undesirable,
and of course if abundant are the possible source of complete fail-
ure of the crop. The approximate amount of wildfire in the
seedbeds examined in 1921 is shown in the following table:

TasLE ITI. 'WILDFIRE IN. SEEDBEDS IN IQ2I.

Variety. No. No. No. No. Frlee.
Bad. Moderate. Little.

. Broadleaf, 3 = *
Cuban, 3 4 g I?
Havana, 4 3 6 46%%
Round Tip, 2 B 4 I

* Many of these were i'n Portland wildfire-free district.'
** These were mostly in the Housatonic wildfire-free district.

The seedbed then is the strategic point for control of the disease
and fortunately this is where it can be controlled with the least
effort. This leads up to a discussion of the best methods for
control. :

Control Measures. Seed Treatment. Certain precautionary
measures against introduction of the germs and care in ventilating
and watering the plants, Have been discussed. In the south the
investigators place considerable stress on seed treatment. We
doubt if this is quite so important a factor in the spread of the
trouble in the north. While we have evidence of its being carried
by the seed, there seems to be so many other ways by which infec-
tion occurs that seed treatment alone would prove of little value.
Virginia nvestigators have been the most active in the seed treat-
ment campaign in the south. In 1921 it is stated by Thomas
(26.) that about 2,500 farmers planted treated seed.” Fromme
(6, p. 30.) first advocated soaking the seed in formalin T oz to 1
pint of water for 15 minutes. Later the same investigator (8
P. 2.) recommended the corrosive sublimate treatment, using I
part of this poison to 1,000 parts water and soaking the seed also
for 15 minutes. Our experience with both of these treatments
has been that with certain seed the treatments, especially with the
formalin, have been rather severe, killing part of the seed so that
we Dbelieve that 1o minutes is long enough for the formalin
Where seed was gathered several years ago, before the appearancé
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of wildfire, or where gathered recently from free fields, there is
no particular need of treating it. We know of only one Connecti-
cut grower who treated (in part) his seed in 1921, and it was at

‘his place that we first found the wildfire.

Soil, etc., Sterilization. Where infeqtion has occqrred in the
bed the preceding year, steam sterilization of the soil should be
practiced the next, or else the beds moved to new land not in
tobacco recently. If we were to judge from our examination of
seedbeds alone we would find that sterilized seedbeds gave a far
higher percentage of wildfire than the unsterilized beds, but here
again it was a question merely of location, since very few of the
beds in the Housatonic valley, which is free from w11df1re, are
sterilized. The beds should receive a good steam sterilization, say
for 30 minutes at a pressure above 100 Ibs. It is well, where possi-
ble, to extend this sterilization to the paths immediately around
the beds. Sterilization of the soil and seed is not sufficient, as has
been shéwn in the south, so that this should include the boards,
sash and cloth used in the construction of the beds, if these mate-
rials have at all been exposed to the germs. This can best be done
by sprinkling them all over thoroughly with formalin at the rate
of 1 to 30 of water, and piling them up under cover to dry out
slowly ; or the cloth can be boiled for an hour. x .

We are quite sure that steam sterilization of the soil alone is not
effective against the appearance of wildfire. In the Connecticut
river valley steam sterilization of soil is a common practice, yet
wildfire was found just as commonly in the infected districts in
the steam sterilized beds as in those that were not. = This was, at
least largely, because the seed, boards, sash and cloth were not
sterilized also. We know of no place where all of these precau-
tions were taken. ;

Spraying. In 1921 wildfire appearing in the seedbeds in so
many places, it was necessary to devise other methods of control.
There were apparently just two things that could be done under
these conditions, namely, spraying the beds and careful watering
and ventilation of them. Both of these seemed to give promising
results where put in practice. The writers had had no experience
in spraying tobacco seedbeds and the opinion of scientists had been
that spraying is not generally effective against bacterial diseases.
Bordeaux mixture, where no injury results, has on the whole
proved the most satisfactory fungicide, so this was selected for
experimentation, and as flea-beetles seemed to be concerned with
spreading the trouble, lead arsenate was added as an insecticide.
We did not know, however, whether injury might result from this
spray, but, from the relationship of tobacco to the potato, with
which we have had much experience in spraying, concluded to try
the above on a badly infected bed at Poquonock. The senior
writer sprayed this bed on May 8th, and the grower sprayed it
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again the next day. This was the first time, to the writers’ knowl-
edge, Bordeaux was used as a treatment against wildfire. No
harm resulting from these treatments, at the meeting at Windsor
of tobacco growers called to discuss wildfire, Dr. Clinton advocated
the spraying of tobacco beds with 4-4;50 Bordeaux, with lead
arsenate added. Many growers sprayed their beds from one to
several times during the rest of the season with either homemade
or commercial Bordeaux mixtures.

As a result, from our subsequent experience and that of others,
we are convinced that spraying of tobacco beds should be made
one of the routine practices of tobacco growing as long as there is
danger from wildfire. We have seen no serious injury from spray-
ing with Bordeaux mixture, though in some cases we have sprayed
the young plants fourteen different times covering an interval of
as many weeks. We have seen a little injury from spraying, of
a sun-scorch type, when the plants were uncovered and sprayed
in strong sunlight. Similar injury might result from- careless
watering.

We have evidence that plants thoroughly coated with the spray
do not become infected anything like unsprayed plants in the same
beds. Spraying to be most effective, however, must start before
the appearance of wildfire and be continued until the end of the
transplanting season. We would start with the young plants that
have just taken root and whose largest leaves are about the size
of a thumb nail, and spray every week thereafter. Spraying we
believe is the only remedy that prevents spread of the wildfire in
a seedbed no matter what the source of its introduction. Home-
made Bordeaux being cheaper and apparently somewhat more
effective, we prefer it to commercial brands though most growers
like to buy a prepared mixture rather than make it themselves.
We do not as yet advocate commercial lime-sulphur and have had
little experience with the dusts. A fifty gallon barrel of Bordeaux
properly applied should be sufficient to go over once a six-foot
bed of 400 to 500 feet in length.

One cannot be too careful to see that the plants he is to set out
are absolutely free from the trouble. This does not mean that if
a grower finds a little of it in his seedbed, he should neglect this bed
and purchase plants elsewhere. Unless he has had opportunity
to thoroughly acquaint himself with the seedbeds from which he
purchases plants and knows that they are free from this disease
(or at least better than his own if he cannot obtain plants from
wildfire-disease-free beds) he had better stick to his own beds and
make efforts to eliminate or at least prevent further spread of the
wildfire. i

If a grower finds that the best thing for him to do is use his
own plants in which wildfire has appeared because of his neglect,
he should start at once to attempt to eradicate the disease. We
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i § . s . 1y

word attempt since we believe it will be difficult to absolutely
grszgi};te it once if has appeared, although it may be so mgsg(la'(;
as to seem to disappear entirely. Growers in 1921 attemp‘geh : 1_
by killing certain beds or parts of beds, (Plate XXIX d) w&t otr
malin (one to fifteen parts water ) sprinkled over the ba dspo s.
Care in airing has to be used in this case so that the fumes do Sot
extend beyond the sprinkled spot and injure other plants. h ne
sprinkling will not always entirely kill plants of some size. 1f ’i ese
spots are few in number it is just as well to pull up all the plants
in these spots and those on their border and destroy them. = Spray-
ing, as advocated above, should then be begun and especial care
given in airing and watering, and the beds be watched for any
further infection, always removing any suspicious plants at once.

Discase in the Fields.

eneral Appearance. The first stage in the field is the halo
yel(l;ow spot stj;{e (Plate XXXI a) already described under the seed-
bed infections. On the larger leaves of the field plants, of course,
many more of these halo spots eventually appear. Naturally badly
infected plants are rarely set out by the growers. Growth of
plants is slow at first after transplanting and little spread takes
place then. If the weather is also dry no spread occurs, and as
the older infected leaves wither up and fall off there comes a time
when the disease seems to have largely disappeared. The grower
is then apt to conclude that his plants have outgrown the trouble.
With later wet or muggy weather of several days duration, how-
ever, the wildfire can reappear with startling .sudder%ness. As the
plants gain in size it will be found that thelwﬂdﬁre is largely con-
fined to the older and lower leaves. With age and conditions
favorable for spreading, the upper leaves also become infected.
until at the end of the season the uppermost small leaves of the
flowering branches may even show the trouble.

Once the disease gets a good start the old yellow halo spots
gradually give place to white or brown spots of varying shades,
the chlorophyll having disappeared and the tissues ~die (Plate
XXXIb). Thisis when the serious mjury from the disease really
begins. These spots are still roundish and usually show a more
or less evident yellow border, the remnant of the halo' stage. _If
the spots are now abundant enough on the leaf the intervening
tissue may die and the whole leaf become irregularly spotted and
eventually brittle and worthless. The final injury 1s'1r}d1cated by
the number of leaves thus destroyed and the partial injury to the
remaining spotted ones. The greatest injury comes just after the
disease spreads over the plants during the period of wet weather
and the sun suddenly appears again. The halo spots then turn
to brown irregular burn-like areas (Plate XX XIe): Thistransfor-

L]
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mation often takes place quickly and so probably is largely a
mechanical injury to the badly infected tissues. Omne grower
claimed that most of the injury in his field occurred in a few hours
after such a rainy period was followed by bright sunshine.

Conditions favoring Spread. Infected Seedlings. The first,
and by far the most important, factor we need to consider in field
infections is the seedlings used in setting out. Our experience
last year indicated that if the grower can set his field with plants
absolutely free of wildfire he has very little to fear from this
disease.  As a rule the greater amount of infection in the seedbed
the greater amount of injury one may expect in his field. This
does not always hold, however, and it does not necessarily mean
that if one grower has it bad in his seedbed and his neighbor has
only a moderate amount, that the former will have the poorer crop.
Often the field conditions are factors in the greater or less spread
of the disease. It is likewise true that a moderate number of the
diseased plants scattered over the field, with very favorable condi-
tions for spread, can by the end of the season injure the crop as
completely as would a large number.

It is always best, however, to play safe if one can do so. For
example, we know of a grower who had a moderate amount of
wildfire develop in his beds. These beds were later sprayed a
few times and the disease was kept down so that it no longer
appeared conspicuous. The plants as a whole were unusually nice
looking and healthy. This grower would not use these plants
but went to a district some distance away and bought plants that
were known to be free of this disease. The plants otherwise
were not as good as those in his own seedbeds. A neighbor know-
ing that wildfire had occurred in this man’s beds, but seeing how
well they looked, bought the beds for his own use. He did not
use especial effort to throw out the wildfire plants though they at
that time were not prominent as such. He did notice after
the plants were set out that there were some in the field. However,
dry weather followed and the wildfire seemed to be disappearing.
Then, suddenly, there came on a more favorable period and the
wildfire spread rapidly through that part of the field where diseased
plants had been seen, and to a less extent where they were not so
conspicuous. He became alarmed and began to prime his plants
earlier than he naturally would have done, and in this way avoided
a part of the very serious injury that would have resulted had the
plants not been primed. The other man grew a crop not injured
at all, although his field had a less favorable start than it would
have had with his own plants. A little wildfire in one or two
spots on just a few plants finally appeared, but whether from the
soil or accidentally carried into the field in some manner we could
not determine.

It is not an uncommon practice for a grower who runs short of

e e
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plants to purchase additional ones from another grower without
especial attention being paid to them except their general vigorous
appearance, which may be very deceptive so far as the presence
of wildfire is concerned. Such plants in setting are often scattered
more or less throughout the fields with his own plants. In case
they happen to come from beds containing wildfire while his
own were entirely free, their presence thus scattered through
the fields may largely nullify the advantage he had with his
own disease-free plants.

Tf it is necessary to buy plants outside, one should be sure
that they are as free from this trouble as his own, and if possible
plant them in blocks by themselves to prevent any outside spread-
ing if infected, or to protect them if free, from his own possibly
infected plants. We know of growers who were fairly free from
wildfire in their own seedbeds but who brought the disease in by
purchased plants which they happened to keep together in certain
parts of their fields, and as a consequence the disease developed
much more prominently there than elsewhere. i

Method of Handling Seedlings. Another factor that seems to
be very favorable to spreading the disease before planting is the
manner in which the seed plants are handled after pulling from
the beds. Often the plants are wet down all over and allowed
to stand for some time before planting. Where wet closely packed
plants, some of which are infected with wildfire, are left in the
baskets over night in a damp atmosphere, the disease will spread
further according to our experience. If the plants cannot be used
soon after pulling, it is just as well to keep water off the leaves,
although if necessary the basket may be kept on moist ground with
a good air circulation above.

Certain of the crosses experimented with at the Windsor farm
in 1921 came from a seedbed in which wildfire was present. This
could not be avoided as they were the only plants of the kind to
be obtained. Another mistake was made in pulling the plants on
a Saturday or Sunday and keeping them in a damp place until *
Monday. ~As a result of this treatment wildfire developed in this
field even worse than it did in another set with badly diseased
plants as a wildfire experiment. At least two growers have told
us of a somewhat similar experience where they kept wet plants
in baskets in cellars over night. These wet plants were set
together in fields otherwise planted with freshly pulled seed-
lings from the same bed. Wildfire in each field first showed

- prominently in those particular parts set with the hold-over plants.

Infected Fields. The next point to consider is, will a field set
with plants free from the disease later become infected? We
believe it can under certain conditions. This will not likely happen,
however, in such isolated regions as the Housatonic valley, or the
towns of Cromwell, Portland or Middletown of Middlesex county.
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It may not even occur in fields in a badly infected region. That
it does occur is shown in the example cited under conditions
favoring spread. In any case it is not likely to become serious if
the field is at all isolated from infected fields. Where an infected
crop was grown on the land the previous year, the rotted or rotting
leaves, especially of the suckers, may possibly be the source of an
infection here and there. The encouraging thing about this is that
they apparently are not the source of any serious field infections.

We know a grower who had alittle wildfire in his field in 1919
but paid no especial attentior to it. In 1920 in the same field he
had it so seriously that he made an effort to keep wildfire out of
his seedbed in 1921, with the result that the plants set that year
were fairly if not entirely free, and so in much better shape than
the year before. His crop this year on the same land showed
no ill effects from wildfire, although showing some slight signs
of it. This would not have been the case if the germ had carried
over abundantly in the soil, as®the season on the whole was
favorable for the development of the troublé.

Soil, Fertilizers, etc. We cannot speak very definitely about
different types of soil as regards the development of this disease,
since we have seen it on all types, sometimes worse on one and
sometimes worse on an entirely different type. In general we are
inclined to believe that a soil that dries out quickly would not favor
the spread of the trouble as readily as a wet one. Likewise a
field on a hillside would not be so bad as one in a lower or less
protected position. Yet we have seen fields where the worst infec-
tions were on the higher, drier spots. This was when the field
as a whole was too wet, however. Perhaps a favorable location
for the spread may be held back by the slight infection to start
with, or an unfavorable one be aided by an original heavy infection
of the plants. In such cases neither will prove as bad as where
both factors are favorable for the rapid spread.

So far as fertilizers are concerned we can only say that the use

~of any fertilizer that favors rapid growth is more likely to help
infection, during a period of weather favorable to the spread of
the disease, than where the fertilization is such that slower or less
satisfactory growth takes place. Our field fertilization experi-
ments were not extensive, but so far as they proved anything they
showed that the plants with added fertilizer, especially that with
nitrate of soda, giving more rapid growth, were the worst infected.
Speaking along this line before tobacco growers at Suffield in
1921 Garner (11.), of the U. S. Department of Agriculture, said: -
“It has been found that, other things being equal, an increase in the
nitrogen supply of the plant increases its susceptibility to leaf spot, for
nitrogen promotes a rapid, tender, ‘watery’ type of development. This
conclusion is based on extensive observations in the field by means of
fertilizer plot tests and other field and laboratory studies. * * * * Ag g
general propostion applying nitrate of soda or other quickly available form

: 1
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i ided as far as possible

i oung tobacco seedlings should be avoi
% dnigr?lggll ;c.(t) :311 ag excess should be guarded against. On tht?l eot?eesrisl;l;:élé
anl'b ral supply of potash in suitable form tends to increase St
ﬁf 1'chee plant against leaf spot by promoting a more substantial hardy typ

- of erowth. Potash alone cannot be relied upon as a means of control but
g X

2t times it is of great value and is to be recommended as a safeguard both

in the field and in the seedbed.” .

Rain and Wind. These factors have to be considered S{)mgt\ghit
together since they often act simultaneously ; at least winc hw1 '(id_
rain has no effect unless it is by occasionally carrying the }WIS £t
fire germs into fields through dust. This last statement ls't')ael
largely on supposition rather than proof. We do kr}%w pom'}c\{log{
however, that rainy weather of some duration, with or wzr -
wind, is favorable to the rapid development of W1ldﬁre£. ;ldgre
were only two periods during 1921 that favored spread o Wé i fe
in the fields. The first of these came the week of June 26t ao
July 2d, the latter half being es_peqally favorable for thedsgre?h.
Growers first began to notice this increase on July 2d, and by the
4th the injury was very pronounced. Previous to this time .tg
disease had spread little or none even in fields that were hset im
plants badly infected. Thii led sortl)qle growers to believe that there

ing to fear from this trouble.
Wa"?}?eo tglnlyg other time during the year when there was a gen%ral
spread was about the last of July and the first of August w En
there was a similar prolonged moist period. This was wheél the
most damage occurred, as the previous period had spreaﬁ 1Ei e
disease so that it was abundant or wide spread in many fields.
However, even with this last serious development there were some
rather badly injured fields that had spots in which the plants were
rt to any great extent. ) ) }

nO}:il uthe ﬁrstysgread the rain was accompanied by a high erid
that in itself caused much damage to the plants, but eptlfriey
independent of this was its effect on the spread of the wild Iile.
This wind came from the west, or more accurately from the
northwest. That it had something to do with the spread of the
wildfire was shown in fields exposed to its full sweep. Here the
wildfire developed at first most prominently on that side of 'th?
plants exposed to the wind. This phenomenon had been EOUCC'C
the previous year. It can be explained by the dashing of the iiaén
drops onto the ground with consequent spattering of the muddy
water containing the germs onto the leaves. These germs may
have been washed off the plants or may have been carried into the
soil by the infected dead leaves that gradually disintegrated there.
These suppositions are borne out somewhat by our infection
experiments with muddy water from infected soil. '

In contrast to this condition there were other fields, more pro-
tected from the wind, that showed no special infection of the plants
on one side over the other. There were also particularly protected
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fields or spots where the total spread was not nearly so great. In
some of these cases other factors entered. In the Station field,
for instance, where the plants were shaded by barns, hedge rows,
etc., there never was the spread that there was in the more open
places. Protection against the wind and rain accounted for this
in part, but it was also due to the slower, smaller growth from
shading and poorer fertilizing. We saw another field, protected
on two sides by a forest, where the growth and the wildfire infec-
tion were both much less than in the 'more open and exposed part.
In a dry season rather unfavorable for wildfire it is quite possible
that the reverse of these results might occur since here the shaded
parts would have better moisture conditions.

The effect of a rainy or a dry season on wildfire development
has been evident in the southern states where this disease first
appeared. It has not increased each year but its severity has been
entirely regulated by the moisture of the growing season. For
example, in most of the southern states last year it was much drier
than usual, and the result was that wildfire was inconspicuous.
In other wet years wildfire has threatened the industry by its
severity. We may expect similar variations in this state ; in other
words, if one were able to foretell the weather he could predict the
severity of wildfire that year.

Distance of Spread. We have no records of the spread of the
disease from a distance into an isolated field by means of wind or
even by insects. In fact infection by these agents would be an
extremely difficult matter to absolutely prove, but so far as our
observations go, it does not seem that either is a common method
of field infections. If this does occur the infections are so infre-
quent as to prove of little consequence. On the other hand we
have seen many cases where we are sure that the disease has
spread from infected plants in the field to those near by and even
from one field to another separated only by a short distance. In
such cases the spread seems to go most rapidly with the wind or the
wind driven rain. A few examples will illustrate this.

At the Station’s Windsor farm several rows of disease-free
seedlings from New Haven were set out late. These had badly
diseased plants on one side and plants with little disease on the
other. While the rain storms of late June and early July were
largely away from these plants toward the badly infected, the
soon became infected, at first largely on the side toward the badly
infected but in time all over. In another place disease-free
tobacco plants were beside infected, but so that the wind came
from the diseased ones to them, and here the general infection
was much more rapid. A more isolated field entirely out of the
direction of the wind from the diseased plants, showed only slight
infections here and there, but mostly on the end towards the
diseased plants. The wildfire, however, was so slow hete in
getting a start that it never became serious.
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A orower near Windsor Locks set out a couple of rc;lws COI::?I::(;
in iﬁfected plants on one side of his field in wh1c11)1 t eri Efl g
digease. Tt spread slowly to the next row or two but no

in. at least not before the middle of the season when last seen by

us. Another grower near Broadbrook had in July a badly‘i?fefcteél
field with the last one or two rows from anodther source rf(iltl}rle\; ff:l(i
a
t beyond these and a narrow grass roadway was
gllirslost gntirely free, the wildfire hav1z11g spredadﬁo?éy tC{}\zflefiv; fvlvan(;c;
in the first row or two next the diseased feld. .
iﬁlottheer Eseld at East Granby badly injured, while the a;djaix;‘;
field of another farmer separated by a rod or two (;he %n o
remained practically uninjured during the whole season,h et
infections being next the badly infected field. In @n(;flert thz
infected field at Hockanum wildfire spread only slig t};l (;
corner of a field overlapping but separated by a grass roaf W }t]ﬁat
These and other instances, together with the probable lzéct st
the germs do not carry over to any great extent in the fie s,f e}?is
us to conclude that if the grower keeps htheﬁtgguble out o
dbed he need not fear serious injury in his field. ;
SeeVajieties Injured. While we have proved that the dlffere?"f
varieties grown in the seedbeds sh'oweckll nq.dlgergnlcde tl}?e ;Lgsrcee}r)l (;t
ility to this disease, the fact remains that in the fie i
gﬁlzj uored to the same degree, even when the perc‘f]frllt;c ?rt; éﬁi@g‘gg
lants set out was the same. This does not mean tha
Ee??aisn varieties acquire immunity but rather that the.t)épe oi
growth and the manner of handling the plants seem to Hi uenc—
the spread of the disease as the plants grow to maturity. In bg'irclt
eral we can classify Broadleaf and Havani as b(;,mg more subj
injury, and Round Tip and Cuban as being less. 3
i '}rg:rl;:y is little doubt that Broadleaf on tgeﬁ“;gde fwtlklll Slgiftg
i €
X from this disease than Havana, though fields ot | :
?rzrglso frequently severely injured. The large drooping Broa(ti
leaf leaves coming in greater contact with the grou{ld,_ seemThcé
offer the best conditions for infection of any of the varieties. :
fact that Havana has the leaves more ere;t a?l(.i io not so frecélrlrfsn tz
i i s, se
in touch with the ground, especially the higher ones, )
ilrélpolessen.infection somewhat. Where Havana plants are p;lmec%
the infection is somewhat checked by removal of the in ectf{(
leaves before the end of the growing season. Some gr(_)v;/lers }‘ia §
advantage of this and by early priming try to keep partially ahea
of the spread, or at least pick the leaves if possible before serloﬁs
injury occurs. This is never done with Broadleaf so all the
osed throughout the season.
leag{i)suizle %‘fg as compagred with Havana suffgredolt;ss, fpatr(;dr};
i 1 1 ther fac
because the leaves of this variety are always pr1med. o el
ing to lessen its infection are the shorter and broa |
';irlzl)ilrg%edomore widely on the stem with the last ones borne mt}llc}tl
higher from the ground and the more vigorous root system tha
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keeps the plants from lopping over in heavy winds. We have not
had opportunity to examine a sufficient number of Round Tip fields
to state that these advantages always hold. We got some rather
badly infected plants in certain of our field experiments where
there was no priming made.

Undoubtedly the Cuban tobacco grown in the tents suffered
the least of any of the varieties and we have no records of any
very serious losses with this variety. Not only does it have all
of the advantages mentioned for the Round Tip (except the
strong root system) but it also has the further one of partial pro-
tection of the tent against the whipping rain storms that seem to
bring the most infections. Even in cases where we know consider-
able infection on the young plants was carried into the tents the
resulting injury was not nearly as serious as similar infections
produced out in the open on Broadleaf and Havana. However,
it can be said that on the whole the grower of tent tobacco took
more precautions to prevent this trouble, both in the seedbeds and
the fields, than did the growers of Havana and Broadleaf.

Damage. According to the variety and the degree of freedom
from the disease we could find all the way from no loss up to a
total loss. In a number of fields we estimated the damage around
60 to 70%. When a field is injured to this extent it is very doubt-
ful if it pays to harvest the crop, because the subsequent cost of
harvesting, curing, etc., will sometimes be greater than the return
from such a crop.

The damage caused in all of the 125 fields inspected, estimated
at the time of the last inspection, is shown by varieties in the
following table. Of course these fields were inspected at different
dates and some only once, so the final damage may have been
greater than given here. Apparently no further injury results
after the crop is harvested, as there is no evidence that the wildfire
spreads on the leaves after hanging in the barns.

Variety. Very bad, Bad, Moderate, Little, Free.
over 50%. 25-50%. 5-10%. Less than 5%,
Broadleaf, 5 5 8 12 8
Cuban, 0 0 2 0 o
Havana, 2 3 6 T 50%*
Round Tip. 0 0 2 3 0

* Chiefly in the wildfire-free Housatonic valley.

The damage by wildfire to Connecticut tobacco is more serious.
even with the same percent. of injury, than it is in most other
states for the simple reason that all the tobacco grown here is for
~ wrappers. The same injury to a leaf used as a wrapper means

much more than it does to a leaf used for a binder, filler, or for
other purposes. The injured tissues have that lifeless quality which
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is so objectionable because of brittleness but whether or not the
burn is affected we cannot state. In the field the infected tissues
do not often fall out to any extent but are more subject to injury

_in the handling during curing, fermentation, etc. The color is

also affected. These factors would not be so objectionable in
tobacco used for other purposes. If the spots are small and infre-
quent perhaps no great objection would be raised as spots of
various kinds in the past have sometimes been sought for rather
than avoided. Another consideration besides the use to which the
tobacco is put, in estimating the financial loss, is the value of the
product. Wrapper tobacco is sold for a higher price than any
other tobacco, and in the tent-grown reaches its highest value in this
country. Therefore a 50% injury to a dollar-a-pound tobacco
means a loss of fifty cents as compared with a loss of five cents on
a ten cent tobacco similarly injured. In view of these facts it is
much more essential that the disease be controlled here than it
would be in some of the southern states.

Control Measures. What are the control measures that can be
taken when the grower finds that he has the wildfire in his field ?
In the first place these must be confined largely to the early stage,
as not much can be done with the older fields. There are only
two measures of any value of which we know and these are: 1st,
Destruction of infected plants, and 2d, Removal of the infected
leaves. A third measure that has been suggested is spraying or
dusting the plants with a fungicide. We have tried spraying in a
preliminary way, but feel that even if this may be helpful in retard-
ing the spread, as it did in our experiments, it is generally not
a practical method of control because of the cost and the unknown
effect of the spray on the quality of the mature leaf. The other
two methods may be discussed further under their separate
headings. .

Destruction of Infected Plants. This may involve only a few
plants or the plowing up of the whole field. Let us consider the
former first. After setting out their fields in 1921 a good many
growers found that the disease was showing on the small plants.
Some few then went over their fields and removed these diseased
plants and reset with healthy ones. - Where the diseased plants
are not very abundant we believe that this is a good practice. The
time to do this is within two or three weeks after the plants are
set out and are just beginning to grow. The plants pulled up we
believe should be placed in baskets and carried off the field. As
the plants are small at this time this will not involve much extra
labor. Handling of the healthy plants should be avoided, and the
field reset as soon as possible with healthy plants. We doubt if
this method is practical after the plants have grown to any con-
siderable extent, because of the greater amount of work involved,
and the resulting unevenness of the field if reset.

We have no positive data as to the value of this tréatment but
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‘only the knowledge that theoretically we have removed so many
plants that would have served as centers of spread under favorable
conditions. Not all of the infected plants will have been removed,
even with a second careful inspection of the field, as the disease
will be so masked on some of the leaves as to escape detection.
If, however, a large percentage has been removed, this should
help delay the spread and under some conditions certainly would
serve to protect the field against the more serious injury that would
have resulted with a greater infection to start with.

Where there was considerable infection in a field some of the
growers plowed up the whole field and reset with other plants.
This is a practice that can be followed only when the plants are
small and one is sure that the new plants put out are freer of the
disease than those plowed up. The question arises whether or not
these plants plowed in may not serve as source of infection for
the new plants. We believe that this infection is at least possible
under some conditions, but whether or not it is ever a serious men-
ace we have no data as yet to make a positive statement. We do
know of at least one field where the infected plants were plowed
under, which after replanting remained fairly free from the disease
until danger of serious infection, at least, was past. We heard
of another field seriously injured in 1920 that was plowed up when
the plants were of some size and reset, and in this case also the
disease did not make any headway later. The late replanting gave
a fair growth but quality was lacking in the crop. This is a thing
that must be taken into consideration in plowing up infected fields,
namely, it must be done in time so that the replanted crop can
thoroughly mature. The season of 1921 was more favorable than
most seasons in this respect since the frosts held off unusually late,
allowing late planted fields to mature.

It is not always easy to decide whether or not to plow up a
field. We know, for example, of a grower of tent tobacco who
had a considerable amount of wildfire in the plants when set out.
The plants were of some size when, because of the abundance of
wildfire, he was advised to plow up the field. Because of the diffi-
culty of plowing them under, he let them grow finally, and got a
crop fairly free from injury. He might not have been so lucky if
this crop had been Broadleaf, for no doubt the tent and priming
helped to keep down the disease in this case. Each grower will
have to settle his own policy after careful inspection of his field as
no hard and fast rule can be laid down to govern all cases.

Removal of Infected Leaves. If the infected crop has begun

to grow and it is too late or inadvisable to plow it up, there is
still a possibility of partial control by picking off all lower
leaves showing any signs of infection. In fact, if the plants have
only a few infected leaves it is better to pick off all the leaves
below these as well, whether or not they show halo spots. On
such leaves the infection may be present and still not be very

e
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evident because of their yellowed and often withered condition.
They are of no commercial value anyway. On young plants the
removal of these leaves, if there are still several healthy green ones
remaining, does little injury to the growth. After the plants have
made some growth it may be found that the first removal was not
sufficient and a second or even a third be required. In the latter
case if many large leaves are removed the plants are later hindered
in their growth. In other words, the removal of leaves once or
twice before or shortly after the plants have started to grow seems
practical, but if required again, where the final leaves of com-
mercial value have to be removed, it is of very doubtful value.
The removal therefore should be with fairly small plants and
include leaves of no commercial value and should take place before
there has been much chance for field infection from the infections
actually brought from the seedbed. Leaves removed should, for
greater security, be carried off the field. ’

We know of one or two growers who practiced this removal
and felt that it had resulted in a more limited field infection.
These were cases of Cuban tent-grown tobacco and it looks as if
the best results would be obtained with this variety. These lower
leaves are of no value and often are picked off and thrown on the
ground so that only a little more care and effort is required to
do a good job.. The advantage would be to get rid of a consider-
able number of infections and also to remove those lower leaves
that come in contact with the ground from which secondary infec-
tion might start. The usual priming that follows in these fields

_ then should help to keep in check further serious injury.

With primed Havana similar treatment might be helpful to a
less degree but with unprimed Havana and Broadleaf the value is
uncertain. In these cases it would naturally be limited to the
very early stages of growth. Once it becomes necessary to pull
off the large or commercial leaves, it is doubtful if one can check
the disease enough to pay for the extra expense of removal, loss
of leaves removed and injury to the growth of the plant that
results. We know of a few cases of infected Broadleaf of some
size where removal under these conditions did not seem to be of
any value.

Our own experiments at Windsor were rather unfavorable to
removal of leaves as a means of retarding the spread of the
disease. The leaves here were removed from some of the rows
once and from others twice, with check rows with leaves unre-
moved. Eventually the disease spread about as badly to those
rows with leaves removed once or twice as to those with leaves
unremoved, and the second late removal checked somewhat the
rapidly growing plants. In this experiment, however, there was
no protection against re-infection of the plants after th’eir infected
leaves were removed, since they were always side by side or
nearly so with rows from which no leaves were removed.  Because
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of this it is quite possible that much of the value of removal was
lost compared with an entire field in which total removal is

practiced.
Seedbed and Field Experiments.

These are miscellaneous experiments fried during 1921 in an
effort to learn something about the development, spread and con-
trol of wildfire. It is partly from these and the laboratory
studies that our preceding statements have been made. Quite a
number of the field experiments were not followed closely after it
became evident that wildfire was general in the plants experimented
with, as little further information was to be gained. Upon the
whole we did not aim to collect figures to illustrate the results,
but rather depended on general examinations.

Spraying and Dusting Seedbeds. It must be borne in mind that
the treatment of seedbeds was begun in most cases after the wild-
fire appeared in them. In a few cases wildfire did not develop
much further, or at all, either in the sprayed or unsprayed parts,
so here conclusions could be drawn only of the general effect of
the fungicides on the young plants. In most cases Bordeaux
mixture was used, and this was usually the homemade 4-4-50
strength, and almost always had lead arsenate in it. In one or
two cases Bowker’s Pyrox or other commercial Bordeaux mix-
tures were used, and in one place Bordeaux dust was compared
with Bordeaux mixture. Altogether spraying tests were made in
nine different beds in the following places: three at Rainbow;
one at Poquonock ; three at East Hartford; one at East Windsor
Hill; one at New Haven.

Seedbeds 1-2, Rainbow. FEach seedbed had the same treatment
and other conditions were the same: Havana, glass, soil steri-
lized, flea-beetles rather abundant; used lead arsenate in each
spraying ; sprayed five times, May 9, May 20, May 27, June 3, June

20; wildfire scattered irregularly in spots in beds before treatments.

began. Plot 1, Check, no treatment (except received spraying first
time), 35 feet of each bed. Plot 2, Homemade Bordeaux, 4-4-50,
on twenty-five feet of each bed. Results: Final examinations
showed that wildfire did not develop further in the sprayed plots,
and while its spread in the checks was not so rapid as earlier, the
difference between them was marked by the characteristic halo spots
on unsprayed plants close up to the line separating the two plots.
Likewise the flea-beetle injury was much more evident on the
unsprayed plants. The grower did not use these beds (he also
destroyed with formalin four other more badly infected beds, see
Plate XXIX d) but bought disease-free plants elsewhere ; he had no
trouble in his fields. Another farmer bought the experimental
beds but we did not examine his field except very early in the season
when very little wildfire showed.

‘Seedbed .3, Rainbow. Same place and variety as beds 1-2, but
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with soil unsterilized, cloth covers and planted very late, after
appearance of wildfire in the other beds. Spraying was star'ged
on the very young plants soon after coming up (largest leaves size

- of finger-nail) and before any wildfire showed. Care was used

in watering, and airing was always good. Sprays, all containing
lead arsenate, applied seven times, as follows: May 27, June 3,
June 10, June 20, June 28, July 6, July 14. Plot 1, Check, no
treatment, first 20 feet of bed. Plot 2, General Chemical Co.
Bordeaux, 335 Ibs. to 50 gals. water, next 20 feet of bed. Blot'g,
Bordeaux mixture, homemade, 4-4-50, 20 feet of bed. Plot 4,
Bowker’s Pyrox, 10 Ibs. to 50 gals. water, last 20 feet of bed.
Results: June 2oth wildfire appeared in the Check plot in a single
spot, and eventually showed abundantly in several spots, one or
two entirely isolated from first. Weather was not very favorable,
except once for spread, so disease finally became more or less
masked. Eventually it also appeared in a very small spot in Plot
2, but did not seem to spread. This plot was nearest to the check,
and seemed least protected by spray as the sediment was not so
evident on leaves after spraying. No wildfire was seen at any
time in the other two sprayed plots.

Seedbed 4, Poquonock. ~ Havana, soil sterilized, beds with glass
but uncovered most if not all of the time. Wildfire showed a little .
in spots over bed before treatment began. Spray, containing lead
arsenate, was applied five times, May 11, May 15, May, 20, May 27,
June 3. Plot 1, Check, no treatment (except received spray the first
time) first 12 feet in bed. Plot 2, Bordeaux mixture, homemade,
4-4-50, on rest of bed, 50 feet. Results: This and the other beds of
the grower were among the first to show wildfire, but because of
care in airing and one or two general sprayings, the disease never
became very prominent after its first appearance. In our experi-
mental plots there was no further development in the sprayved one,
and apparently but little more in the check. However, plants used
from the other beds developed a conspicuous wildfire outbreak in
the field in early July.

Seedbed 5, East Hartford. Broadleaf, soil sterilized, glass alter-
nating with cloth sash. Wildfire appeared shortly before first
spraying, spotting bed more in some plots than in others. Used
lead arsenate in all sprays which were applied four times, May 18,
May 24, June 1, June 8. Plot 1, Check, no treatment, 8 feet at
end of bed. Plot 2, Bordeaux mixture, homemade, 4-4-50, next
40 feet. Plot 3, Bordeaux mixture, homemade, 2-2-50, 32 feet of
bed. Plot 4, Bowker’s Pyrox, 10 lbs. to 50 gals. water, last 48
feet of bed. Results: Before treatment most wildfire showed 1in
the Bordeaux plots, but did not increase afterward and really
became less conspicuous; also no further development occurred in
the Pyrox plot. The check plot had least of any to start with,
and because of good airing and watering, it did not increase very
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much. Care was used in selecting plants from this and bed 6 for
field planting, and wildfire was never conspicuous there.

Seedbed 6, East Hartford. Same grower and conditions as bed
5, but only three sprayings given, the first being omitted. Experi-
mental plots 1-4 with same treatment as,in bed 5. Wildfire more
prominent in this bed when treatments began, especially in the
sprayed plots. Results: Wildfire checked in all the sprayed plots,
as there was no further development there, but in the check plot
it developed further in spots. A little burn, of the sun-scorch
type, resulted after the second spraying of June 1st, probably
because made in too strong sunlight on recently uncovered plants.

Seedbed 7, East Hartford. Same grower as of beds 5-6 but
bed late planted and in more shaded, damper spot, covered with
cloth only. Four treatments on same dates as bed 5. Plot 1,
Check. Plot 2, 2-2-50 Bordeaux. Plot 3, 4-4-50 Bordeaux.
Results: Very good place for development of wildfire but germs
apparently absent as no wildfire was seen either before or after
the experiment in any of the plots. No spray injury.

Seedbed 8, East Windsor Hill. Broadleaf, beds not sterilized,
glass. No lead arsenate used in any of the three sprayings (as
flea-beetles not evident) made on May 18, May 24, and June I.

. Wildfire evident in about two-thirds of bed before spraying began.
Plot 1, Check, no treatment, 8 feet of bed. Plot 2, Bordeaux,
homemade, 4-4-50, remaining 40 feet. Results: Wildfire was
checked entirely in sprayed part of bed and became less conspictious
in time. In the check it developed so that it was more prominent
even though masked and hidden by the crowded plants at the
end of the experiment. Other beds were sprayed at least once by
the grower, kept well aired, and he took his plants only from the
least infected parts of the beds. However he got a fair sprink-
ling of infected plants in the field, and eventually suffered about
15% loss from wildfire. If he had not used this care in the beds
and in selecting his plants, his loss, without doubt, would have been
much greater.

Seedbed 9, New Haven. Havana, soil unsterilized, cloth cover.
This was planned to test value of dusting as compared with spray-
ing, using both Bordeaux and Lime Sulphur dust as well as
Bordeaux mixture and commercial L. & S. solution. Some of the
plots whose seed was soaked with water containing wildfire germs
did not come up so only Bordeaux mixture and Bordeaux dust
were used. The experiment was started in the fall and five treat-
ments were given in the seedbed, on Oct. 4, Oct. 10, Oct. 19, Oct.
26, and Nov. 6. (After the last treatment, however, a few plants
from each plot were transferred to small flats in the greenhouse
and treatments continued there during the next nine weeks. Plot
1, Check, no treatment, seed sterilized with formalin. Plot 2,
seed and soil sprayed with wildfire germs before planting ; dusted
well each time with Glidden’s Bordeaux dust. Plot 3, seed and
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soil sprayed with wildfire germs before planting; sprayed well
each time with homemade, 4-4-50 Bordeaux. Results: No wild-
fire developed on any of the plants in the seedbeds or in the green-
house. No evident injury resulted from spraying with Bordeaux
mixture fourteen times.. Soon after dusting began it was seen
that these plants were yellowing and injured somewhat; they were
more or less stunted by subsequent treatments and never grew as
large as those sprayed.

Killing Plants with Formalin. This was tried only in two beds.
Formalin at rate of 1 to 15 of water was liberally sprinkled with
an ordinary sprinkling can on marked wildfire spots. The next
day. the plants were all dead; The photograph (Plate XXIX c)
shown here was taken several days later. Care was used not to get
the liquid outside the spots and the beds had the sash off at the time.
No injury showed outside the sprayed spots: We have seen older
beds where all the plants were sprayed and many leaves killed but
the plants started to grow again. It is evidently harder to kill
large than small plants, but in these cases less liquid or a weaker
strength may have been used. See Plate XXIX d.

Field Experiments with Infected Seedlings. These were experi-
ments with plants of different varieties selected from various
infected beds and transplanted at New Haven and the Windsor
tobacco farm, where they could be especially watched to see how
the disease progressed later.

Windsor Experiments. The tobacco plants were set out June
7th at the Windsor tobacco farm with eight rows to a plot, except
plot 5 which had six. The rows averaged about 150 plants. The
Broadleaf, Havana and Round Tip plants in plots 1, 3 and 5 were
obtained from seedbeds bad with wildfire, at least in spots, and
infected seedlings were selected as far as possible. As check to
these, plots 2, 4 and 6 were set with plants free, or nearly free
from wildfire. Table IV shows the results of the examination
of all the plants on June 28, before there was any appreciable
spread of wildfire, but late enough for any masked seedbed infec-
tions to show. The check plots had only a few slightly infected
leaves and these were all removed on this date, check plot 6 being
the worst of these but still with less than 3% slightly infected
plants as compared with 67% in the Havana wildfire plots. There
was no check, wildfire-free, Broadleaf plot. After the July 4th
spread the disease became general in the infected plots and even
spread considerably into the check or free plots. In these it
appeared most abundantly in the rows next the infected plots and
by the end of the season had spread generally through the rows,
but never so bad as in the wildfire plots. The west end of all the
plots, both wildfire and check, never developed nearly as much
wildfire as the east end which was more exposed and better
fertilized. ]
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TasLe IV. WILDFIRE PLANTS ON STATION F1eLp, WINDSOR.

Seedlings  Total Inf. %
Condition. ~ Plants. Plants. Infected.

Plot. Row. Locality. Variety.

1 1-8, Ramnbow, Broadleaf, Bad, (M I3 439 - 39.0
2 0-16, Suffield, Havana, Free, s 1375 I .08
3 17-24, Suffield, Havana, Very Bad, 1254 837 67.0
4 25-32, Windsor, Round Tip, Trace; 1197 13 1.0
s 33-38  Suffield, Round Tip, Bad, 777 386 50.0
6 30-46, Windsor, Round Tip, Trace, 1006 32 3.0

While the examination of Jufie 28 showed that the Havana wild-
fire Plot 3 had the highest infection, 67%, Round Tip Plot 5 next
with 50%, and Broadleaf, Plot I, the least with 39%, after the
favorable weather ending July 4th it was seen that the spread was
greatest in the Broadleaf, next in the Havana, and least in the
Round Tip.- This agrees with our experience elsewhere that these
varieties are injured differently in the field. While no counts were
made over the whole plots as on June 28th, counts on July 27 of
a2 few of the unsprayed plants, given in Table VIII, at the least
injured end of the field bring out this same variation in spread
according to variety. For example, all 8 unsprayed Broadleaf
plants taken as they came in the row were infected and had
55 infected leaves showing I c76 wildfire spots, as against 19
infected Havana plants similarly counted with only 71 infected
leaves containing 602 spots and 16 out of 19 counted Round
Tip plants with 48 infected leaves containing 204 spots. Figur-
ing from this data the ratio of spots per plant in each variety,
the difference would be still more marked since the Broadleaf
plant would have 196 spots, the Havana 32, and the Round Tip
only 11, despite the fact that the Havana seedlings were the worst
and the Broadleaf the least infected to start with.

New Haven Experiments. At New Haven the plants from
different sources were set out in small numbers in a garden plot
so that they were all close together. There was no very evident
development until July 5th, just at the end of the favorable moist
weather for spreading already mentioned. Before this time in
most cases the disease became less rather than more evident, as the
infected leaves matured and disappeared. In-one case (No. 1585)
however, the disease became more evident soon after planting as
it was masked in the seedlings when set out. The disease-free
plants from New Milford remained practically free until July sth,
when they became more or less abundantly infected, largely from
infected leaves previously buried under them, but partly by spread
from the nearby infected plants. We shall speak of these later.
The condition of all plants as regards wildfire on July 11, together
with other data, is shown in Table V. An examination of these
data shows that no varieties had any pronounced freedom from
the disease when closely planted in small plots with others, with no
topping, priming, etc., to limit the spread; in other words the
Cuban tobacco became infected almost as badly as the Broadleaf.

TasLe V. WIiLDFIRE PLANTS IN STATION GARDEN, NEw HAVEN.

Condition of Plants on July 11th.

Bad.

No. free. Little. Mod.

Plants
lived.

Plants
set

Seedling
cond

Date of
setting.

Variety.

Locality.
E. Windsor Hill,

Exp.
No

24 23
32

25

Consid.,

May 26,

Havana,

1569
1570
1576
1577
1579
1582

FIELD EXPERIMENTS.

15

I3

5o

3

Bad,

Broadl,, May 26,

E. Windsor Hill,

Windsor,

12
37

25
50

Consid.,

y 28,
May 28,

May

Havana,

18

16

Consid.,
Bad,

Havana,

E. Granby,
Suffield,

13
48

18
55

I,

June

Round Tip,

Havana,
Cuban,

15

26

Very bad,
Consid.,
Bad,

4,

June

W. Suffield,
E. Granby,

13
17
109

4,

June

1583
1584
1585
1587
1588

T/
114

9,

June

Havana,

Warehouse Point,

65

30

Very little,
Bad,

9,

June
June 11,

Broadl.,

Glastonbury,

14
17

24
38

Broadl.,
Havana,

Ellington,

13

38
1T

Free,

June 15,

N. Milford,

Free,

June 15,

Havana,

N. Milford,

1588a

403
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Infection from the Soil. Certain of the wildfire-free Havana
plants (1588, Table V.) from New Milford had wildfire leaves
buried in the soil under them on June 15th. After the first field

" outbreak, showing July 4th, these plants became abundantly
infected. As they were near other wildfire plants the infection
may have in part come from these, but we believe most of it came
from the germs in the soil from the buried leaves, as the eight
check plants (1588a) under which no leaves were buried, had
only 13% with moderate and bad infections as compared with
63% in the others.  These checks, too, were more exposed to
the other infected plants nearby.. The infections also showed
more on the sides of the plants under which the leaves were buried.
Later, soil from under the plants where the leaves were buried
was sprayed with water onto plants in the greenhouse and a few
infection spots appeared. These experiments seem to confirm
our field observations that the spattering rains carry infection
from the soil to the leaves.

Spread of Disease in Marked Fields. In order to determine
the spread of wildfire under ordinary field conditions, six fields
were selected that were set out by growers with plants from seed-
beds having no, a little, and considerable wildfire.. These included
all four varieties of tobacco grown in Connecticut. On the first
examination or two, up to July 4th before there was any field
spread, these infected plants were marked by numbered labels
stuck in the ground by them. After the spread, note was merely
taken of total infected plants and severity of attack. It was
thought that by marking the infected plants at first it could be
seen whether or not subsequent infections clustered around these,
but the spread when it did occur was usually so rapid and general
that no special centers of distribution were noticed. Details of
these fields and their inspections are given in the following
paragraphs and Table VL. ;

Field 1, Windsor. This was Havana tobacco planted with seed-
lings obtained from Portland, where there was no wildfire in the
seedbeds or anywhere near them. Care was used not to infect
them in any way during transportation and planting. They were
put out in a low, somewhat wet and isolated field that at least
had never had any serious outbreak of wildfire. Inspection of
Table VI shows that this field remained entirely free of infec-
tion until July s5th and that no general spread occurred later. Just
after the first spread, examination showed on July sth only seven
infected plants in the field,—five of these had only a single spot
on a leaf, and the other two had several spotted leaves. These
latter appeared as if infected when set out and they might have
served as the source of infection for the others. They were pulled
up and all the other infected leaves were removed. The second
examination on July 21 showed only five additional infected leaves,
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four with two or three infected spots and one with ten. Most of
these leaves were in the vicinity of the moderately infected plants
previously pulled up. Priming was begun soon after so no further

* data were obtained but no injury resulted. This and Field 2

showed the value of setting with wildfire-free seedlings.

Field 2, Rainbow. This was a Round Tip field set with plants
from a wildfire-free bed. No wildfire showed on the inspected
plants at any of the four examinations made from June 20 to
August 3d. As this field was near infected seedbeds that had been
destroyed after it was planted, its freedom from wildfire indicates
that the disease is not commonly carried any distance. (e
grower, however, was careful about the disease getting a start,
as he did not use any of his own plants. In other rows in the
same field with our plot and on Havana tobacco near-by, a few
wildfire spots finally appeared. : ;

Field 3, Fast Granby. In this case the infected Cuban plants
were marked under a tent. These came from the grower’s seed-
beds that showed considerable wildfire, but care was used to avoid
infected plants as much as possible. The few found on the Ist
and 2d examinations, June 3 and 15, were all seedbed infections
and averaged, on the last date, about 175 % for the marked rows.
The next examination was delayed until July 14, at which time the
field was being primed the first time, so counts could not be made,
but it was evident that the spread, while it may have included
more plants, was so light on these that no very evident damage
occurred, and the subsequent primings would keep ahead of the
trouble. Injury to this field, apparently, was not over 1%,

TField 4, Windsor. Broadleaf was planted in this field from a
seedbed that showed considerable wildfire. Inspections on June 3
and 20 were before any field spread, and showed on the last date
about 6% seedbed infection. After the first spread in the field on
July 6, this was over 12%. The grower after the second inspec-
tion removed all the infected leaves from the experimental plot,
and this may have lessened the spread, for in two rows in which
the leaves had not been removed counts on July 6 gave 51%
infection. This field was not followed further so the final damage
caused was not determined. The infection at the start, however,
was abundant enough to cause serious injury judging from other
similar fields.

Field 5, Windsor. The field was set with Havana plants men-
tioned under seedbed spraying test No. 4, so there was a moderate
amount of infection to start with. The rows selected happened
to have less than other parts of the field, and our first inspection
of June 20 revealed no infection whatever. It was quite probable
if these plants had been examined earlier, soon after they were
set out, some infected leaves would have been found that later
disappeared and so gave a false impression of freedom from
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disease. After the first spread, counts on July 5 showed 10%
of these plants infected. This was not nearly so high as in other
parts of the field and the amount per plant was not so serious.
The grower started in priming about the middle of July so no
counts were made on the next inspectins. For this particular
part of the field the disease was kept in check by the priming and
weather so that probably less than 5% injury resulted.

Field 6, Suffield. This Havana field certainly had a good chance
for injury as it was set fronr the grower’s badly diseased seedbeds
with no particular care to avoid wildfire plants. As a result of
our first count on June 3, we found that the average infection
for the two marked plots was 36% and twelve days later, before
any spread, this increased to 42% because of the masked seedbed
infections developing. On July 8 after the first field spread, it
had reached go% and of course was very bad on some of the
plants. One of the plots was protected from the wind by a barn
and also happened to get fewer infected plants to start with, 31%
as compared with 69%, so the final damage here was much less
than in the other plot at the further side of the field. We esti-
mated the total damage to the field to be about 20%, and if it
had not been harvested early, just before the second infection
period (the last of July), this would have been considerably

‘greater. As it was, counts made on July 8th in the badly infected

plot showed 23% of the plants badly’ injured, 41% moderately,
34% slightly, and only 2% free from wildfire.

Tapre VI. INFECTION IN MARKED FieLps AT DIFFEXENT DATES.
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plot. On June 20 the first counts were made and all infected
leaves removed from rows 1-2 of each plot. On July 6 counts
were again made and all infected leaves again removed from row
1 of each plot. Unfortunately counts were never made of infected
plants and leaves in rows 3-4 and of rows 1-2 after July 6th.
However, observations made at this date and later showed little
difference in apparent infection between the plants in the rows in
which the leaves were never removed and those that had been
removed once and twice. In fact the first count showed infected
plants (see Table VII) in row I of the different plots ranging
from 15% to 81%, and yet on the second count the least infected
rows had just as high a percent. of infection as the others, the
range for all being only 97% to 100%. The first removal average
from 1.8 to 5.2 leaves per infected plant for the different plots
and the second from 4.1 to 5.4 leaves.

That the first removal had little result in stopping later infec-
tion is shown by the great number of leaves removed in each case
at the second removal. No harm was done by the first removal,
but the second one took off leaves of which 50% were of commer-
cial value. This removal also showed in somewhat lessened
growth of the plants subsequently. The second removal was made
after the first spread of the disease in early July; if it had been
made before this, say about June 27, less harm to the plants and
more effect on the spread of the wildfire might have resulted.
Again the plants with the leaves removed were so close to those
that did not have the leaves removed, that re-infection from them
was easy and so may have nullified the effect of their removal. As
an experiment under the conditions which it was tried, it did not

Condition Total Plants No. Inf. Plants on Examinations :

show any favorable result from the removal of the infected leaves.

Field. Locality. Variety. Seedlings. Marked. TSttt 2d 3d. 4th.
1 Windsor, Havana, Free, 4204 9 7 JE 0 Priming; Tapie VII. Removar oF IxrEcTED LEAVES FROM F1erp Toacco.
Jeb2o Tl s=atilion no injury. s e eves
4 < 0. . leav
2 iRaRhav ¢ ISRETD T Frees 2000 Jeozo Je028 ]10 i 0 Exp. Total 1st removal. 2d removal. % Inf. plants. per inf. plants.
! i J ) i Hey o No. Plot. Row. plants. Inf.pl. Inf.lvs. Inf.pl. Inf.lvs. 1sttm. 2d tm. Isttm. 2d tm.
3 E. Granby, Cuban, Mod, 6030 75 84 Priming; Priming ; s
: ’ ’ 2321 4T 1 150 121 254 146 603 81 97 2.1 4.1
: Ho Je: yaydic. n5iy il no damage. 2 109 191 T ak 1.8 L
4  Windsor, Broadl., Consid., 1978 : 51 T104, JA12426 Ngalater 2ol 5 155 113 288 152 676 73 o8 2.6 4.4
eiaillel 20 y ta. 6 90 260 ik bl 2.9 o
s Windsor, Havana, Mod, 1733 o 183 Priming. Plowedup. 2123 3 9 162 139 324 10T 7 50 86 52 23 47
U Conils e lior Aug. 3 10 95 253 o A2 2.8 e
6 Suffeld,  Havana, Bad, 733 265 310 656 Cut qugt mAOLoGgieinanw HIREG Blede 10 GO B WO gBITlg, @) 1ik5.2
fedis de e TR e Thst L
) .
; 18 197 e i 21 it
Remouwal of Infected Leaves. These plants, Jones’ experimental 3143 {0l 2T S50 MO RIS TS 2 itaas 71 97 29 48
plots with crosses, were set out June 4th at the Windsor tobacco R - illlab e s ] g
farm. The plants came from a seedbed in which wildfire gl 22 e ig Iii R 1 BETqERe gg i
developed conspicuously, and the plants were kept moist in baskets 4122 8 20 164 2g 120 161 864 15 o8 52 54
30 3 155 2 3 st

for one or two days before planting; wildfire was very evident
soon after they started to grow. There were four rows in each
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- Fertilizer Experiments. These rather simple fertilizer tests
were made on the infected seedling plots 1-6 at the Station’s Wind-
sor tobacco farm. The field had already been given what growers

- would consider a rather moderate amount of -fertilizer, consisting
of one application of Olds & Whipple’s tobacco manure at the
rate of a ton per acre. It was decided to divide the field into three
strips running crosswise of the plots. «The first thirty-eight feet
received nitrate of soda at the rate of 250 lbs. per acre; the second
got sulphate of potash at the same rate; while the third and larg-
est strip received no further fertilization. The plants at this time,
July 12, had grown considerably. No counts were made as other
factors entered into the problem; for example, the greater protec-
tion against wind, etc., of the plants at the further end of the field
which received no further fertilization. However, it was evident
that the first or nitrate of soda strip made the best growth, and
had the most wildfire. The sulphate of potash strip also made a
fair growth, somewhat less than the nitrate of soda, and had less
wildfire. The check was the poorest in growth and had the least
wildfire; this plot, however, would not have been considered
sufficiently fertilized. Just how much was due to poor fertilization
and consequent slow hardy growth of the tobacco, and how much
to the greater wind protection, in the limiting of wildfire spread
in the check, could not be determined. , ;

Spraying Field Plants. These experiments were conducted on
plants at the Station’s Windsor tobacco farm. Plants in plots 1-6
already mentioned were used in part. The last ten plants in rows
2 to 46, making 450 plants in all, were sprayed five different times
with homemade, 4-4-50, Bordeaux mixture, without lead arsenate,
on the following dates: June 20, June 28, July 6, July 14, July 26.
These plants had been set out on June 7, and included plants both
badly diseased and practically free from wildfire. It happened
that the end of the field sprayed was the end in which wildfire did
not spread so rapidly or extensively as the opposite end, but this
makes no difference between the sprayed and unsprayed plants
compared here.

In order to determine the effect of the spraying, the sprayed
plants in two rows of each plot (except plot 1 with one row) were
compared on July 27 with the same number of unsprayed plants
in the same rows and next to them. This count was just before
the first priming and at a time when wildfire had completed its
spread from the first infections of early July. The details are
given in Table VIII. This shows that in every case the sprayed
plots had fewer infected plants, leaves and spots than the corre-
sponding unsprayed plots. There had, however, been much less
spread in the sprayed and unsprayed wildfire-free or nearly free
plants than on those that were badly infected when set out.

The average of the totals showed that the unsprayed had one
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and a half times as many infected plants, two and a half times as

many infected leaves and over eight times as many wildfire spots

as the sprayed plants. A plant was called infected if only a single

~wildfire spot showed on it, so the true value of the control by spray-

ing is shown by the number of spots. It must be remembered, too,
that some infections on the sprayed plants were there before spray-
ing began.

A second fact shown in the table is that most of the infections

1 the sprayed plants were on the end of the rows next to the
?nfected Ens}éraygd plants (see end of Table VIII), as the near end
had 17 as compared to 15 infected plants at the further end, and
almost twice as many infected leaves, and three times as many wild-
fire spots. This indicates that had the sprayed plants been entirely
isolated there would have been even fewer infections. Where
wildfire was bad on the plant to start with, the beneficial effect from
the spraying was more marked than where there was little, for the
unsprayed plants on the former developed over eight times as many
spots as on the sprayed, while the latter only six times as many.
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ErrFect o WILDFIRE OF SPRAVING FieLp PraNTs wiTH BORDEAUX MIXTURE.

TasLe VIII.

Condition
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Total leaf

Infected
Leaves.

Infected
Plants.

Total
Plants.

of
Seedlings.
Wildfire bad,

Spots.

Treatment.

Variety.

Rows.

Plot.

209
1576

=

Bordeaux,

Broadl.,

55

Unsprayed,

Wildfire bad,

Broadl.,
Havana,

10
62

18
18
19
19
20

No wildfire, Bordeaux,

No wildfire,
Wildfire bad,

15-16

21

1T

Unsprayed,

Havana,

15-16

57
602

21
71

12

Bordeaux,

Havana,

23-24
23-24
31-32
31-32
37-38
37-38
45-46
45-46

19

Unsprayed,

Wildfire bad,

Havana,
Rl
R. Tip,
R. Tip,

Bordeaux,

Trace wildfire,

20

Unsprayed,

Trace wildfire,
Wildfire bad,

18

204

II

19
19
19
19
103

Bordeaux,

Unsprayed,

48

16

Wildfire bad,

R. Tip,
R Bip:
R. Tip,

. all vars,,

5

Bordeaux,

Trace wildfire,

Unsprayed,

Trace wildfire,
Little & much,

6

297

73
2454

199

37
58

Bordeaux,

Totals
Totals

Little & much, Unsprayed, 103

all vars,,

1-6

First

70
215

15 24
42

17

Bordeaux, 22

All rows,

all vars.,

4 Plants

22

Bordeaux,

All rows,

all vars.,

4 Plants

Fast*®

* Next the unsprayed plants in same row, while the first four, of the ten sprayed plants, were away from them.

LABORATORY STUDIES. A 431

Laboratory Studies.

Cultures. Cultures of Bacterium tabacum are obtained fairly
easily from the wildfire spots on tobacco leaves. The method

" finally used by us was to soak small pieces of the infected leaf tissue

for about one minute in corrosive sublimate solution, I to 1,000.
After washing these in sterilized water, they were crushed with a
sterilized scalpel in a test tube containing about 5 c.c. sterilized
beef broth. This was sometimes allowed to incubate for an hour or
more, after which one to three drops were introduced into a test
tube of melted beef-peptone agar, which, after thorough shaking,
was poured into a Petri dish. From the resulting isolated colo-
nies, pure cultures were eventually obtained. Practically all cul-
tures were grown at room temperature without the use of an incu-
bator. A variation of this method, used in the beginning, consisted
of grinding the tissue with a few c.c. of water in a mortar with
sand, all of which had been sterilized. About three drops of the
liquid were smeared over the surface of hardened agar in a Petri
dish. See Plate XXXII c-d.

Attempts to obtain cultures from old dried leaves and from seeds
were tried in several cases, but it was difficult to isolate the germ,
even when it was known to be present. Finally from one of the
old dried leaf tissue nine months old, cultures were obtained, but
not from the other leaves or seeds. This may have been due
to over-sterilization or to faulty technique, since the same crushed
unsterilized tissues when applied in moisture directly to pricked
leaves often gave quite successful inoculations.

In general, no effort was made to distinguish between the dead
center and the living yellow halo of the spots in obtaining cultures.
However, to satisfy ourselves that bacteria were not confined either
to the dead spots or to the yellow halo surrounding them, material
was selected several times from each of these restricted areas and
it was equally easy to obtain the germ from either region. No
attempts were made to isolate the germ from seed-pods or ribs
of the leaves. We have no doubt, however, that the germ can be
isolated from either when infected. \

Considerable variation existed in the virulence of the germ
obtained in pure culture, depending upon the age of the same. In
general, young, recently inoculated cultures were more virulent
than those several months old that had been frequently renewed.
An old culture received from Wolf also seemed to have lost its
virulence. However, on Dec. 3oth we made successful inoculations
with a culture that had not been renewed since June 6th. In this
particular case the culture had been kept at room temperature and
had been dried out for some time, but before using it was soaked
in water for several hours. The manner in which the inoculation

is made is also an important factor of its success, a subject which
will be discussed later.
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The Organism. The germ is readily stained with gentian violet,
fuchsin, etc., but these alone do not bring out the flagella. A fter
trying several methods, our best results were with Moore’s modifi-
cation of Loeffler’s stain. Our description of the bacteria are based
chiefly on slides stained in this manner.,"

In common with most bacteria it is difficult to distinguish this
species entirely by its morphology. < Its pathogenicity to tobacco
is its striking characteristic. There are, however, certain dis-
crepancies in the characters assigned to it by Wolf and Foster (32.)
and those observed by us. For this reason a brief discussion of
it here is desirable.

The size of the organism, as stated by them, varies “from 2.4
to 5 by 0.9 to 1.54, the most common size being 3.3 by 1.2u.”
According to our measurements, we find it varying from 1.3 to
2.5p 1n length by 0.6 to 0.8 in width. Slagg (24, p. 25.) obtained
measurements which agree very well with our own, since he gives
the length as varying from 1.4 to 2.8u and the width from 0.5 to
0.75m. The largest size described by Wolf and Foster may have
been due to measuring, as one, individuals which had not been
completely divided. In our stained slides the bacteria are fre-
quently seen in pairs in various stages of division, and in measur-
ing these one is sometimes uncertain whether to consider them as a
single or two germs. The measurements we have given here are
limited to those of isolated individuals. In general, the germs
are short rods with rounded ends, about two or three times as long
as broad. See Plate XXXII a.

Wolf and Foster distinctly say that these bacteria have one polar
flagellum. Slagg, on the other hand, states that the germ isolated
by him from Kentucky and Connecticut had from three to six
polar flagella. We have found from one to four flagella, with one
or two doubtful cases where there may have been five. Most of
the bacteria seen by us had one or two flagella. Counts of several
hundred show about the following proportion: 40% with one fla-
gellum, 45% with two flagella, 13% with three, and 2% with four.
The number of flagella found, however, seems to us to depend
somewhat upon the success that attended their staining. Where
only one is found, one cannot be sure but that others may have been
broken off, especially if a single flagellum comes off at an angle
to the polar end. Very frequently one finds detached fragments
of the flagella on the slide and the varying length of those attached
indicates that portions have been broken off. On one of our slides
the appearance of the rather stiff, coarse flagella, commonly one
at a pole, suggested that they might have been accidentally coa-
lesced in the manipulations. That this does occur is shown by
frequent individuals, in certain slides, where a branching effect
is produced by the flagella coalescing for a greater or less extent
and then separating into two or more. A forked or pronged effect
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is thus frequently given. In general, the flagella seem to be two or
three times the length of the bacterium, though shorter ones were
obtained which were probably broken off. See Plate XXXII b.

In this connection, it might be well to consider the characteristics
of Bacterium angulatum as given by Fromme and Murray. (Journ.
Agr. Res. 16:225.). In table form they mention five points that
distinguish this germ from Bacterium tabacum. Three of these
relate to the manner of liquifying gelatine, acid formation with
saccharose, dextrose, etc., and growth in the closed arms of fer-
mentation tubes. These seem to be chiefly differences of degree
rather than of kind and so cannot be,considered of as great
importance as the other two which relate to size of the germ and
number of flagella. They state that Bacterium angulatuin varies
from 2 to 2.5u in length and is 0.5u wide. Contrasted with Wolf
and Foster’s measurements of Bacterium tabacum these measure-
ments are distinct but vary little from those found by Slagg and us
for the latter germ. They give the number of flagella as varying
from three to six. This also is quite different from the single
flagellum mentioned by Wolf and Foster, but agrees fairly well
with the number found by us, and exactly with the number given
by Slagg for Bacterium tabacum.

From the preceding considerations it will be seen that the mor-
phological differences between DBacterium angulatum, angular
leaf spot, and Bacterium tabacum, wildfire, are not so marked as
originally considered by Fromme and Murray. This may account
for the confusion of the tobacco bacterial spot from Africa, men-
tioned by Klerck (19), where the spots are said to resemble those
of wildfire while the germ agrees with the angular leaf spot organ-
1sm. Undoubtedly a comparative study of the two germs and their
effects on their host from different regions of the world is needed
to bring out their real differences.

Methods of Inoculation. Altogether several hundred infection
experiments were tried with the wildfire germ on tobacco. These
were mostly under greenhouse conditions; some, however, were
carried on outdoors under varying natural conditions. In the
greenhouse, inoculations were made at all times of the year.
According to the environmental conditions and the manner of
inoculation, different results were obtained. The former we will
consider later. The latter may be described briefly here as follows :

(1) The first method tried consisted merely of placing pure
cultures of the germs, or the crushed tissues containing them, in
a moderate amount of water and pouring it over the leaves to be
infected. A variation of this method consisted in dropping with a
medicine dropper the water containing the germs on the host. This
method proved the least satisfactory of any of those tried. It was
most successful when the conditions for natural infections outdoors
were present. It was not so effective in the greenhouse unless
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those conditions were simulated. However, it was very satisfac-
tory when the tissues to be infected were injured so that the germs
could gain entrance through the injured places. The injury was
usually accomplished by pricking the tissues with a sterilized needle.
Unless the environmental conditions were unusually favorable the
infections almost always were limited to these pricked spots. This
was especially true in our winter experiments. See Plate XXX b.

“(2) The second method employed was to spray pure cultures
of the germ in water on the plants by means of an atomizer. This
was very successful outdoors®when natural conditions were just
right. In the greenhouse, it was most successful when accom-
panied by needle pricks in the tissues, as noted before. The
disadvantages of this very successful method lies in the fact that
the atomizer has to be thoroughly sterilized each time after a
culture from a different source is used.

(3) This method consisted of pricking the tissues in definite
places with a needle which, after being sterilized, had been intro-
duced into a pure culture. The advantage of this method, which
is also almost always successful, is due largely to infection taking
place only at definitely marked points. :

In any of these methods efforts were made to keep the plants
under favorable moist conditions for a few hours after the inocula-
tion. This was done in part by spraying with water, placing them
under a bell jar or in a shady position, or by making the inocula-
tions on a cloudy or moist day.

Relation to Environment. As has already been shown in this
paper, environmental factors are very important in determining the
spread of the disease in nature. The same holds true in relation to
artificial’ infection, especially when no puncturing or injuring
of the tissues is provided for entrance of the germ. The two
factors of most importance are favorable moisture conditions and
rapid growth of the host. In the greenhouse experiments, espe-
cially during the winter, these two factors did not always occur, and
especially with the very slow growing plants infections were limited
unless the tissues were punctured.

To secure more favorable conditions, the plants, some time pre-
vious to inoculation, were frequently placed under bell jars to facili-
tate the opening of the stomates, thus favoring the entrance of
the germs. Likewise in the heat of early summer a cheese-cloth
tent was built on the ground in the greenhouse to shade the plants
and to retain a more moist atmosphere. :

It might be stated here that the greenhouse conditions under
which we worked were such that there was little or no accidental
infection. Very little care was needed to keep the check plants
isolated from the infected ones qn this account, especially in the
cooler months. This failure to spread will not hold true in nature
where, under certain conditions, the disease spreads rapidly from
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infected to free plants. These differences are well i}lustrated by
the following experience. ‘A number of small plants in the green-
house were artificially inoculated without puncturing, only a few

‘spots appearing on all of them. The plants were kept for some

time under these conditions with no spread whatever of the infec-
tion, although they were frequently sprinkled. Later the plants
were taken out of the crocks and transplanted in an isolated place
outdoors. They began to grow more rapidly, and when a moist,
favorable period arrived the wildfire spread suddenly and abun-
dantly all over the newer leaves. ;

Relation to Host. Although in the greenhouse experiments we
were most successful with those inoculations where the tissues were
punctured, there is no doubt in our minds that in nature, where
the disease suddenly spreads under favorable environment, the
infections usually take place through the umpjured tissues. This
undoubtedly occurs by the passage of the motile germs through the
open stomates. Examination of the tobacco leaves shows that the
stomates are abundant on both the upper and lower surfaces,
although somewhat more numerous on the lower. Under favorable
environmental conditions for the opening of the stomates, both
outdoors and in the greenhouse, we were able to produce abundant
infections on the uninjured tissues by applying the germs alone
either to the upper or lower surface of the mature or }1ear1}‘
mature leaves. However, when they were sprayed over the imma-
ture leaves rarely did infection occur. Similar freedom from infec-
tion of young leaves is seen in nature and indicates that entrance
takes place through the stomates, which in these leaves are not so
fully developed or liable to be. open. Furthermore, that it was a
question of open stomates and not of the age of the tissues, 1s
shown by the fact that young leaves are very easily infected after

*puncturing.

This last statement leads us to a consideration of the age of
the tissues in reference to their susceptibility to artificial infection.
In several cases we tried comparative tests in inoculating over-ripe
and somewhat yellowing leaves, with those in their prime and the
young or immature leaves, all on the same plant. Where the punc-
turing method was used we found that the young leaves apparently
show the.most successful infections, especially by sharper contrast
of the halo spots with the normal tissues, and possibly by their
larger size. This contrast was nearly as evident on the leaves
in their prime, but much less so on the older over-ripe leaves.
On the latter; especially when yellowed, the infections were fre-
quently not very evident, and as the general yellowing progressed
they become entirely obscured. To our minds, this is explained by
the fact that young leaves have more food for growth, and as the
chlorophyll granules are the parts more directly attacked, leaves in
their prime furnish a more favorable environment than do the
old yellowing leaves.
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_ Tissues Invaded. When we employed the puncturing method of
inoculation we found it equally easy to secure infections in the leaf
parenchyma, ribs, or the stems of growing greenhouse plants. No
attempts were made to inoculate the floral parts or seed-pods.
Certain differences showed in the results of infection at these three
different points of inoculation.. For example, in the leaf blades,
round yellow halo spots that eventually reached a diameter of one-
half inch or so were the common result. In time, as the spots
reached their maximum size, dead centers of more or less extent
appeared, but these were not so common or quick to develop as with
natural infections outdoors.

If these inoculations were made on the veins, nearly similar
results were obtained. When, however, the inoculations were
made on the midrib, yellowing was more extended in a linear
direction up and down either side of the same and less definitely
marked off from the surrounding healthy green tissues. Likewise
some of the yellowing extended out along the lateral divergent
ribs. Soon dead spots appeared in the tissues parallel to the
midrib, and frequently smaller ones along the lateral ribs. This
indicates more of an up and down spread, as if the germ or its
toxin followed the course of the veins. It made little difference
whether the midrib was inoculated near its apex or its base, as the
disease seems to spread as readily downward as upward. Plate
XiXXsic)

Where the young stems were inoculated below, but away from
the Dbase of the leaf, an elongated blackening of the tissues
occurred in the vicinity of the puncture. In time the leaf immedi-
ately above showed yellowing and spotting, somewhat similar to
that described for the inoculations of the midrib. In some cases.
upper leaves away from the point of inoculation showed a slight

yellowing of the leaf blade in the vicinity of the midrib. Whether -

this yellowing had anything to do with the immediate presence of
the germs, or was merely a secondary result, we did not determine.
A single attempt to inoculate plants with such leaves was unsuc-
cessful. Neither did we try to determine, by inoculation tests or
staining, the presence of the germs widespread in stems or the
midribs. In the parenchyma, however, both in the dead centers
and yellow halo spots, the presence of the germs was demonstrated
both by staining and by inoculations with tissues from these
restricted regions.

Methods of Survival. Cotton Seed Meal. We have already
mentioned our failure to secure infection of tobacco plants by
means of cotton seed meal. In these tests eighty-one samples of
cotton seed meal, recently collected over the State by the Station’s
sampling agent, were used on greenhouse plants in the spring of
1921. A small amount of each fertilizer was soaked for a short
time in water and then sprinkled over a small tobacco plant in a
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crock. Tt is to be regretted that no punctures were 'made in the
leaves of the plants to secure more certain infection if the germs
were present. However, other plants similarly sprinkled with
germs in water at the same time of year were succes§fu11y inocu-
lated. These results seem to indicate that this fertilizer is not a
means by which the germs are carried over from one year to

" another. This is the only fertilizer, except tobacco stems, in which

it is at all likely that the germs could be carried from the south.

Tobacco Stems. Similar experiments were tried in a few cases
with commercial tobacco stems, such as are used in field fertiliza-
tion, but of unknown origin, and of leaves and stems of wildfire
tobacco overwintered in a barn. No results were obtained from
any of these. The barn-cured wildfire tobacco when first used
was about a year old and the inoculated plants were unpunctured.
This may account for our failure to secure successful infection
from it, since we later secured successful infection from dried
herbarium wildfire leaves equally old when the puncturing method
was used. This barn wildfire tobacco was used again on punc-
tured leaves, when it was a year and a half old, but no successful
inoculations resulted. We believe, however, with this method we
could secure successful inoculations with barn-cured wildfire
tobacco that is not over a year old. :

Dried Herbarium Leaves. In the winter of 1922 we attempted
to isolate the germ from dried, herbarium, wildfire, tobacco leaves
of varying ages. We were unsuccessful in all of these except two.
Both were from seedling tobacco leaves from the same source
collected early in May, 1921, and the cultures were isolated in Feb-
ruary, 1022, over nine months later. Successful inoculations were
made with the isolated germ. Failure to isolate this germ from
the other sources was not due to death, but rather to the presence
of other germs and lack of sufficient attempts to secure it. This
was proved by the later successful inoculation of pricked leaves
with these crushed herbarium leaves soaked in water. By this
method infections were obtained from this dried material in twenty
out of twenty-seven attempts. The leaves were from thirteen
different sources, eight of which were tried successfully from one
to three times, and one tried successfully twice and unsuccessfully
once, while four were tried unsuccessfully one or two times. Four
other inoculations were made with a mixture of tissues from two to
four of these sources, but each limited to the dampening off, the
halo or the dead center stage, all of which were successful.

The material used was obtained from both seedbed and field
plants of several varieties of 1921 tobacco. All but two were
from material collected in the State, one from Vermont and the
other from Florida. We secured infections with the Vermont, but
not with the Florida material. Only one attempt, however, was
made with the latter. The leaves in the various experiments had
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been dried from 198 to 298 days when used for inoculation

Success was had with the oldest, as well as with the youngest.

There was considerable variation in the vigor of development of

the infection spots, even on the same plant. Material from differ-

ent sources also seemed to show variatign in vigor. These experi-
ments prove that the germs can retain their viability, at least for

a considerable period, in dried material that has not been exposed

to the elemenps. There is no question, therefore, that refuse from

bqrn—cured wildfire tobacco is a.menace if used on land planted
with tobacco the following year. ;

A single one of these experiments will suffice to illustrate the
average results obtained, using Infection Numbers 2042 and 3003 :
The leaves were gathered from a wildfire field at Somers Conn,,
Aug. 26, 1921, and separate inoculations were made Mar. 7 and
Mar. 17, 1922. Both were successful. In the first, three leaves
on each plant were pricked with a needle about eight times before
the water containing the crushed infected tissues was poured over
them. Inoculation 2042 was made on three plants and about a
week later showed five, nine and sixteen fair to good infection
spots at the punctured places. One infection spot appeared at an
unpunctured place, which was very unusual in these experiments
Inoculation 3003 was made on a single plant with an indefinite
lrzlilimbi‘- of dprlcks in tge three leaves. An examination ten days

er showed seven good and eight fair i i
e %he s ght fair infection spots on two of the

Later similar infection experiments were tried with older dried
herbarium wildfire leaves collected in 1920. These experiments

~were made in late April, 1922.  The leaves had been dried in these
cases from 573 to 651 days when crushed and placed in water on
the plants. They were from twelve different fields in Connecticut
In none of these did any of the inoculations take. This seems.
to indicate that the germs can not retain their vitality much over
a year in the old dried leaves.

Seed. We were unsuccessful in six attempts to isolate the
wildfire germ from supposedly infected 1920 Round Tip tobacco
seed, these being made one or two years after it was gathered
We also failed to secure infection from water in which the same
seed had been soaked several hours. Several months previousl
the same seed planted in the greenhouse had given one infecteé’
seedling and we have reason for believing that it was the source
of infection in several seedbeds in 1921.

We artificially infected unsterilized tobacco seed with the wild-
fire germ but in the one or two attempts to re-isolate it we also
failed because of the presence of other bacteria. However one
month after the seed was inoculated infections were secured when
%hwas soaked in water and this was applied to punctured plants

e same seed several days after inoculation was placed outdoors',
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protected from the rain but exposed to the cold, from Feb. 14 to
April 18. On the latter date part of it was soakgd in water several
days and then applied to punctured plants which later showed a
few infections. About two weeks later the experiment was
repeated with even better results. These experiments, while not
entirely satisfactory, indicated on the whole that the germ may
retain its viability on tobacco seed for some months. }
Overwintered Refuse. We have tried several times to infect
punctured greenhouse plants with infected refuse from tobacco
hat had overwintered in the field. Badly disintegrated

plants t .
from the Station garden plot already mentioned, were

leaves,
gathered at different times. These were ground up further and

Soaked from one hour to several days in water. This water with
some fragments of the tissue was poured over needle-punctured
plants. Altogether twenty-sevetl plants were thus inoculated and
on these we succeeded in securing three poor and three fair to
good infection spots. These experiments indicate that the germs,
to a certain extent, can be wintered over in infected leaves left
outdoors in the field and undoubtedly under favorable conditions

are the source of occasional ‘nfections the succeeding year. From

our experience this is not a great menace in the field, but should

be a warning to the grower not to leave tobacco refuse in the seed-
beds after the plants have been pulled. This overwintering is also
shown somewhat by the following experiment. On Feb. 1st arti-
ficially infected plants were changed from a warm to a cold green-
house and on March 1st placed outdoors. They were thus exposed
for some time to freezing weather. The soalked crushed infected
tissues from these gave vigorious infections on punctured green-
house plants late in April.

Soil. We have already mentioned the experiment where infected
leaves were buried in the soil under disease free plants which
later became infected, and the successful inoculations made with
the same soil a month or two later after the leaves had become
entirely disintegrated. This showed that the germs could be
carried in the soil for a short period.

We have further data that indicate that they may be carried over
the winter in this manner at least to a limited extent. Samples
of soil on different occasions in March and April were taken from
the Station garden plot which the previous year had grown wild-
fire plants that had been allowed to rot in place. After sifting off
the coarse particles of soil the fine particles were soaked in water
for several hours and applied to pricked tobacco plants in the
greenhouse. The first experiment with six plants produced no
esults. In the second experiment with three plants, each pro-
duced a single fair to good infection spot. Of course these germs
may have come from the very finely disintegrated tobacco tissues
rather than from germs entirely free in the soil, but the general
statement that they carry over in the soil is approximately correct
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since it is difficult to distinguish between the mineral part and
the fine humus of the soil.

In a tobacco seedbed, however, on which pure cultures of the
wildfire germ were sprayed in the fall, we failed to secure infection
of plants the next spring by spraying,on pricked leaves water in
which this soil was soaked.

Infection of Sprayed Plants. Our field experiments showed
that seedlings and field plants sprayed with Bordeaux mixture were
partially or entirely protected from infection according to the num-
ber and efficiency of the treatments. This was also tested out
with artificial infections in the greenhouse and similar results were
obtained. On several occasions pricked plants were inoculated by
atomizing with the germ as follows 1, Check plants inoculated
but no other treatment; 2, Plants sprayed with Bordeaux mixture
immediately before inoculation; 3, Plants sprayed with Bordeaux
mixture immediately after inoculation; 4, Plants sprayed with
Bordeaux mixture immediately before and after inoculation. - In
the latter case infection never took place unless the puncture was
at a point poorly protected by the spray. Where the plants were
sprayed either before or after inoculation there was only an occa-
sional infection. On the unsprayed plants infecfion took plaee
at practically all the punctured spots.

Infection with African Material. We were very successful in
making infections with wildfire tobacco leaves received from Miss
Doidge, collected in Rustenburg, Transvaal, Jan. 2, 1922, These
inoculations were made in both April and May, 1922, and were
equally successful in both cases, infection appearing at most of the
many pricked places on which the water containing the crushed
infected tissues was applied. These infections were typical and
fully as virulent as inoculation from our own cultures made at
the same time. :

Infection of Other Hosts. In nature we have never seen wild-
fire on any of the weeds or cultivated plants in or adjoining the
seedbeds. or tobacco fields. Our experiments to infect other hosts
at first were limited to the tomato and a cultivated species of flower-
ing tobacco. 1In neither were the leaves pricked before inoculating
and this may account for the failure in both cases. Later inocula-
tions on pricked leaves of young plants of tomato, pepper, egg-
plant, jimson weed and pokeweed were tried. Three plants were
used in each case and each had from thirty to fifty pricked places.
Apparently all of these failed of infection, except possibly the
pepper and the eggplant. On the former three or four and on
the latter one slight faint yellowish spots appeared at punctured
places. These possible infections, however, were quite indefinite
as compared with those that appeared in the tobacco plants sim-
ilarly inoculated at the same time.

Wolf and Foster (32, P- 452.) originally claimed to have inocu-
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Iv)v’aarsho’thoroughly with pure Watellr and dry lmglr?glsa{éig.with i
as little water on plants as 1s consis
rg:vsxgthgiled apply at such times as it will most qu1ck1}; drybf)ffbgtlﬁ
I%:aves without sun-scorch ilrlqury. A}Er thet‘gi(ris ivﬁfg be:;?p c(:ssible
day and night, and especially in moist weather, e st
f transpiration settling on the :
N G ious treatment, as a final precau-
(4) No matter what the previou ‘ it
i Bordeaux mixture; 1f ho :
Sl e i mended on package. Begin
the 4-4-50, or if commercial as reclgm S e
treatment on the very young seed ngs so t 0
i ' -nail, and repeat spraying ea
largest leaves are the size of a finger-nail, AR i B
week until the season for pulling is over. I
i different crop if desired.
end of setting and plant beds with a 1 3 4
; i lds use only plants known
Fields. (1) In setting out the fie ( ; s
i - . If impossible to get these,
come from the wildfire-free seedbeds Fwsontile Lt o
ly the plants apparently free of the diseas
(S)?i;i:o‘t;c}lfs leaspt infected. Plant as soon as pulled and keep water
while in the baskets.
Oﬁ(tzh)e lfiall)‘(/)?lst a week after setting out plants go over thedﬁelgl ?lr;.?'
remove diseased plants, and if possible make a second sim
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inspection about a week or ten days later. Take plants pulled up
off the field. Reset with healthy plants. ‘

(3) In case these inspections show the field badly infected,
plow it up and reset with healthy plants, providing this can be done

in time to insure the newly set field properly maturing. before
danger from frosts. ]

(4) In some cases, especially where the tobacco is primed, it
may be preferable, instead of resetting or doing nothing, to go over
the field once or twice and remove the infected and non-commercial
lower leaves. These also should’be taken off the field, instead of
being thrown on the ground. The first removal should be made

about a week after planting and the second after the plants have
started to grow.
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PLATE XXIX.

Types oF ToBACCO SEEDBEDS.

a. Glass Sash, p. 383. b. Cloth Covers, p. 383.

WiLprIRE PranTs KiLLEp wiTH FORMALIN.

c. Isolated Spots, p. 4o1. d. Whole Beds, p. 4or.
- "}

FirsT oR DAMPENING-OFF STAGE.

e

e, Dead Spot, p. 3%0.

f. Infected ILeaves, p. 380.
WILDFIRE IN SEEDBEDS.



PLATE XXXI.

G i INDIVIDUAL LEAVES.

NATURAL INFECTIONS.

a. Leaves from Seedbed, p. 381.

a. Second or Halo Stage, p. 387. b. Third or Sunscorch Stage, p. 387.
ARTIFICTAL INFECTIONS.
BROADLEAF PLANTS.

e

b. In Leafblade, p. 414. c. In Midrib, p. 416.

c. This Field almost completely Ruined, p. 337.
SECOND OR HALO STAGE OF WILDFIRE.

WILDFIRE IN FIELD PLANTS.




PLATE XXXII. e

PHOTOMICROGRAPHS OF THE GERM.

” b
- -
£, . ~
. S d . ¥
L R G R Lra .
= s YW A wh i : hd "L !
e WL o e 8 : ‘
s S g ' X_/ -
: e s - L ‘ ;
. z "

X
e
; v
a. Many Germs, p. 412 b. Showing Flagella, p. 413.
x 500 diam. x 1500 diam.

ArririciaL CULTURES.

c. In Test-tube, p. 411. d. In Petri Dish,

THE GERM OF WILDFIRE.

A o o D
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INDEX, 437
¥ { LD Page
seconuiyituliprferae g Rl e A R S U Bl 77
Wepddnsanestbmin e sl e Ok S AN S 121
eepiobyrsoiriiododendr Suusl e ity fs st S 200
IeSsEh ruits! abn i B R s e T i St 28
esser appleiwomm s i I i e e 128
encopus nfericons opiadsn W SIS T Gl RS 180
idme s analys esieo BRI T L G SRR T G 10
chiorinated |l TSR o LItE [ el Vel 2 ;
Igtmiessulptitioge avi LG dal dle dli i IR e R 2?6
) water 287
Linseedimealyexaminationshof il Bl L UE s el i 333 337,338
(oS Il Tl R R B 1 ST T T B
Lister’s fertilizers (see American Agricultural Chemical Co. of o
New Jersey)
Loviti EEBY & Eo
e N O SOR S S TSR SR RN T iy
SMernphisi SR GRS R b e O S 2%38
b EalisEChoice el hnth, Asiiibadivio i 1 R S 28’40
(i R Y e G 28, 38, 49
et Diorbtlizar Gkt it 0y R d i a8 i SRR gl
WryiGround Wish i B riaiale deiey s 0 I Lo R 28, 64
Lowell Acid Phosphate 16% 28
Animal Brand 3-8-4'for All Crops ................. 28, 78, go
Bone Fertilizer 2-8-2 for Corn, Grain, Grass and e
Veegetablesie st Bapdoal laNsatd I aa vl 28, 78, 9o
Empress 1-10-1 for Grain and Vegetables .......... 2 ’78’90
2-8-3 for Vegetables and Grain ..........oioi i 28, 90
3-8-3 for Corn, Grain and Vegetables .............. 28, 00
4-8-4 for Potatoes, Corn and Vegetables ........... 28’90
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MapesdPure (GroundiBome: s il Gl s W g s el s 28, 70
TebaccodAsh Constituents: 0l i U SCREE e 20, 02
ibobaccoiStartenp [mpromed G S L el Bl Reid] 20, 02
(lopldDresser i inll s it SR Sl e Niduss e 20, 02

M lyraetlatasimiiil e dau o b Small otk el A e e 189
Meech & Stoddard, Inc.:

UontecticutlCottontSeed iV ealilill R L I ST B aR il 20, 50

PurelRawiBone Meal sl il el vintyelop ity ot sl ia i s il 29, 70
NMierearial@otntarerit i Sl piaer oo el e I gt ol fat 203
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Potato and Vegetable Phosphate .................. gg, 88
Potato Fertilizer .......oooieeiecivnveanrrecrenenes 33, b
g Tobacco Special oo - il eoi dsbns soss soliornlens o 372
Wildfire of tobacco, agents of dispersal of .........cocenevnnns o
control in seﬁdbeds of ng ............ o
description of organism causing ........... 2
detailé)d distribution in Connecticut O ahaies 3%
infection of other hosts with .............. §87
o T G I L R 5
in seed beds .....iiiiiiiiiiiis -
laboratory studies on ..........oeieiiiens i
literature CONCEINING ....c.veveonevneeeenns a2
natire Of ....o..b.iiiiiieiiiiiiiiiiienn .
over wintering of germs OF ere vio & ke o wreinivia 7
possible methods of introduction Of sz o 32%
recommendations for cor_ltrol Of ..cceninis s 4 2
seed-bed and field experiments with ....... ?gg

] ia quadripustulata . ................. R T S e "

\%;?ﬁih\?gﬁfng, test of materials for control of ......c..coiiiiiinnn ;gg
Witch hazel \}zlvater &C ......................................
Witherbee, Sherman 0. ,

\ Barium-Phosphate Grade A ........ocooveeeirenenrnneee 33 gg
Ground Phosphate Rock i
Nitrate of Potash ::: o

Win0d aSHES s« oieiealiis siastUMBET « o4 iliniais 5 alu s oo oioiniatoness o
Woodruff, S. D., & Sons: s

Woodruff’s HomeCMlxed ................................ , 08,
ter Rendering Co.: ] . "
Wor}c{eosyal Worcester Corn and Grain 2-8-2 ........ooieneenins 33,78, 23
Ground Steam Bone ..............een -
3 Potato and Vegetable 4-8-4 .............. 33,296
Zinc oxide ointment o
SHEATALE  + v e oiois s P8 M insiaiis sia g 5 ¢ s 8 wheeiase v 0o o 4 )
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