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Organization January to June, 1915. 

THE STATION “COUNGHE 

PRESIDENT ROBERT J. ALEY, President 

DIRECTOR CHARLES D. WOODS, Secretary 

CHARLES L. JONES, Corinna, Gonmieear ; 

FREELAND JONES, Bangor, Bonet af Trvstizes 

WILLIAM A. MARTIN, Houlton, ( 

WILLIAM T. GUPTILL, Topsham, Commissioner of Agriculture 

EUGENE H. LIBBY, Auburn, State Grange 

HOWARD L. KEYSER, Greene, State Pomological Society 

FRANK S. ADAMS, Bowdoinham, State Dairymen’s Association 

LEONARD C. HOLSTON, Cornish, 
Maine Livestock Breeders’ Association 

WILLIAM G. HUNTON, Readfield, 
Maine Seed Improvement Association 

AND THE Heaps AND ASSOCIATES OF STATION DEPARTMENTS, AND THE 
DEAN OF THE COLLEGE OF AGRICULTURE. 

THE STATION SPARE: 

CHARLES D. WOODS, Sc. D., Director 

ADMINIS- BLANCHE FE. POOLER : Clerk 

TRATION GEM M. COOMBS, Stenographer 

IPG hy Coen yw OB) 2 Stenographer 

( RAYMOND PEARL, Pu. D., Biologist 

FRANK M. SURFACE, Pu. D., Biologist 

BIOLOGY MAYNIE R: CURTIS, Pe D2 Assistant 

) JACOB ZINN, Acer. D., Assistant 

| JOHN W. GOWEN, B. S., Assistaitt 
JOHN RICE MINER, B. A., Computer 

HAZEL F. MARINER, B. A,, Clerk 

( JAMES M. BARTLETT, M. S., Chemist 

: HERMAN H. HANSON, M. S.. Associate 

CHEMISTRY ; EDWARD E. SAWYER, B. S., Assistant 

}  TEIEIMUEIR Wt, ANOUBIENZ, 18." S.. Assistant 

HOVE, De LUCAS Base Assistant 

| HARRY C. ALEXANDER, Laboratory Assistant 

ENTOMOL- (SEDIDE- ME. PARCH bras) Entomologist 

OGY ) ALICE W. AVERILL, Laboratory Assistant 

PLANT WARNER J. MORSE, Pu. D., Pathologist 

PATHOLOGY J MICHAEL SHAPOVALOV, M. S., Assistant 
7 / VERNON FOLSOM, Laboratory Assistant 

Meo eraa ) GUY A. BAKER - Superintendent 

a ee § WELLINGTON SINCLAIR, Superimcndens 

ROYDEN L. HAMMOND, Seed Analyst and Photographer 

CHARLES C. INMAN, Assistant 
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MAINE 

AGRICULTURAL EXPERIMENT STATION 

ORONO, MAINE. 

Organization July to December, 1915 

THE STATION COUNCIL. 

PRESIDENT ROBERT J. ALEY, President 

DIRECTOR CHARLES D. WOODS, Secretary 

CHARLES L. JONES, Corinna, ) \ 
/ Commuttee of FREELAND JONES, Bangor, 

WILLIAM A. MARTIN, Houlton, Board of Trustees 
WILLIAM T. GUPTILL, Topsham, Commissioner of Agriculture 

EUGENE H. LIBBY, Auburn, State Grange 

HOWARD L. KEYSER, Greene, State Pomological Society 

FRANK S. ADAMS, Bowdoinham, State Dairymen’s Association 

LEONARD C. HOLSTON, Cornish, 

Maine Livestock Breeders’ Association 

WILLIAM G. HUNTON, Readfield, 

Maine Seed Improvement Association 

AND THE HEADS AND ASSOCIATES OF STATION DEPARTMENTS, AND THE 

DEAN OF THE COLLEGE OF AGRICULTURE. 

THE STATION STAFF. 

CHARLES D. WOODS, Sc. D., Director 

ADMINIS- J BLANCHE F. POOLER, Clerk 

TRATION } GEM M. COOMBS, Stenographer 

[ JANIE! FAMILLE, Stenographer 

RAYMOND PEARL, Pu. D., Biologist 

[ FRANK M. SURFACE, Pu. D., Biologist 

BIOLOGY ) MAYNIE R. CURTIS, Pu. D., Assistant 

| JOHN RICE MINER, B. A., Computer 

HAZEL F. MARINER, B. A; Clerk 

JAMES M. BARTLETT, M. S., Chemist 

HERMAN H. HANSON, M. S., Associate 

CHEMISTRY : EDWARD E. SAWYER, B. S., Assistant 

BE MIBRERS OBEY Ibe SS. Assistant 

WAITER HS ROGERS! Bes: Assistant 

HARRY C. ALEXANDER, Laboratory Assistant 

ENTOMOL- (EDIE eM (PATCH (pa, -1), Entomologist 

OGY | ALICE W. AVERILL, Laboratory Assistant 

PLANT WARNER J. MORSE, Pu.._D., Pathologist 

PATHOLOGY MICHAEL SHAPOVALOV, M. S. Assistant 

DONALD S. CLARK, Laboratory Assistant 

s JACOB ZINN, Aer. D., Assistant Biologist 

ee ne ous C. HARRY WHITE, Scientific Aid 
GUY A. BAKER Superintendent 

HIGHMOOR ( WELLINGTON SINCLAIR, Superintendent 

FARM | WALTER E. CURTIS, Scientific Aid 

ROYDEN L. HAMMOND, Seed Analyst and Photographer 

CHARLES C. INMAN, Assistant 

*Absent on leave. 
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ANNOUNCEMENTS. 

EsTABLISHMENT OF THE STATION. 

The Maine Fertilizer Control and Agricultural Experiment 

Station, established by Act of the Legislature approved March 

3, 1885, began its work in April of that year in quarters fu-- 

nished by the College. After the Station had existed for two 

years, Congress passed what is known as the Hatch Act, estab- 

lishing agricultural experiment stations in every state. This 

grant was accepted by the Maine Legislature by an Act ap- 

proved March 16, 1887, which established the Maine Agricul- 

tural Experiment Station as a department of the University. 

The reorganization was effected in June, 1887, but work was 

not begun until February 16, 1888. In 1906 Congress passe? 

the Adams Act for the further endowment of the stations es- 

tablished under the Hatch Act. 
The purpose of the experiment stations is defined in the Act 

of Congress establishing them as follows: 

“Tt shall be the object and duty of said experiment stations 

te conduct original researches or verify experiments on the 

physiology of plants and animals; the diseases to which they 
are severally subject, with the remedies for the same; the 

chemical composition of useful plants at their different stages 

of growth; the comparative advantage of rotative cropping as 

pursued under a varying series of crops; the capacity of new 

plants or trees for acclimation; the analysis of soils and wate: : 

the chemical composition of manure, natural and artificial, witi 

experiments designed to test their comparative effects on crops 

of different kinds; the adaptation and value of grasses and for- 

age plants; the composition and digestibility of the different 

kinds of food for domestic animals; the scientific and economic 

questions involved in the production of butter. and cheese; and 

such other researches or experiments bearing directly on the 

agricultural industry of the United States as may in each case 
be deemed advisable, having due regard to the varying condi- 

tions and needs of the respective states or territories.” 



Vili MAINE AGRICULTURAL EXPERIMENT STATION. 

The work that the Experiment Station can undertake from 

the Adams Act fund is more restricted and can “be applied 

only to paying the necessary expenses for conducting original 
researches or experiments bearing directly on the agricultural 

industry of the United States, having due regard to the vary- 

ing conditions and needs of the respective states and territories.’ 

INVESTIGATIONS. 

The Station continues to restrict its work to a few iniportant 

lines, believing that it is better for the agriculture of the Staite 

to study thoroughly a few problems than to spread over the. 

whole field of agricultural science. It has continued to improve 

its facilities and segregate its work in such a way as to make 

it an effective agency for research in agriculture. Prominent 

among the lines of investigation are studies upon the food of 

man and animals, the diseases of plants and animals, breeding 

of plants and animals, orchard and field experiments, poultry 

investigations, and entomological research, 

The Legislature of 1913 provided for investigations by the 

Station in animal husbandry which make Chapter 141 of the 

Public Laws for 1913. The following quoted from the act out- 

lines the purpose of the act. “The Maine Agricultural Expert- 

ment Station in addition to the investigations now conducted by. 

it, shall conduct scientific investigations in animal husbandry, 

including experiments and observations on dairy cattle and 

other domestic animals. Said investigations shall be carried 

cut'under control of the director of the Matze Agricultural 

Experiment Station. There shall be appropriated annually 

from the State Treasury the sum of five thousand dollars to be 

paid to the Maine Agricultural Experiment Station and the 

same shall be expended by the director of said Station in exe- 

cuting the provisions of this act.” 

INSPECTIONS, 

Up to the close of the year 1913 it had been the duty of the 
Director of the Station to execute the laws regulating the sale 

of agricultural seeds, apples, commercial feeding stuffs, com- 

mercial fertilizers, drugs, foods, fungicides and insecticides, 

and the testing of the graduated glassware used by creameries. 

Beginning with January 1914 the purely executive part of these 

= 
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laws is handled by the Commissioner of Agriculture. It is 

still the duty of the Director of the Station to make the analy- 

tical examination of the samples collected by the Commissioner 

and to publish the results of the analyses. The cost of the in- 

spections is borne by fees and by a State appropriation. 

OFFICES AND LABORATORIES. 

‘The offices, laboratories and poultry plant of the Maine Agri- 

cultural Experiment Station are at the University of Maine, 

Crono. Orono is the freight, express, post, telegraph and tele- 

phone address for the offices and laboratories. 

Visitors to the Station will find it convenient to leave the 

steam cars at Bangor or Old Town, as the railway station at 
Orono is a mile from the University. Bangor and Old Town 

trolley cars pass through the campus. They pass the railway 

station in Bangor 5 minutes after the hour and half hour, and © 

the railway station in Old Town, 20 minutes after. and io 

minutes before the hour. 

Aroostook Farm, 

By action of the Legislatures of 1913 and 1915 a farm was 

purchased in Aroostook County for scientific investigations in 

agriculture to be under “the general supervision, management, 

and control’ of the Maine Agricultural Experiment Station. 

The farm is in the town of Presque Isle, about two miles 

south of the village, on the main road to Houlton, The Ban- 

gor and Aroostook railroad crosses the farm, A flag station, 

“Aroostook Farm,” makes it easily accessible by rail. 
The farm contains about 275 acres, about half of which is 

cleared. The eight room house provides an office, and home 
for the farm superintendent. The large barn affords storage 

for hay and grain and has a large potato storage house in the, 

basement. 

HicuHMoor Farm. 

The State Legislature of 1909 purchased a farm upon which 

the Maine Agricultural Experiment Station “shall ‘conduct 

scientific investigations in orcharding, corn, and other farm 
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crops.” The farm is situated in the counties of Kennebec and 

Androscoggin, largely in the town of Monmouth. It is on the 

Farmington Branch oi the Maine Central Railroad, two miles 

from Leeds Junction. A flag station, “Highmoor,”’ is on the 

farm. 

The farm contains 225 acres, about 200 of which are in or- 

chards, fields. and pastures. There are in the neighborhoo:l 

of 3,000 apple trees upon the place which have been set from 

20 to 30 years. Fields that are not in orchards are well 

adapted to experiments with corn, potatoes, and similar gen- 

eral farm crops. The house has two stories with a large wing, 

and contains about 15 rooms. It is well arranged for the Sia- 

tion offices and for the home of the farm superintendent. The 

barns are large, affording storage for hay and grain. The 

basement affcrds limited storage for apples, potatoes and roots. 

Tur AIM OF THE STATION. 

Every citizen of Maine concerned in agriculture has the right 

to apply to the Station for any assistance that comes within 

its province. It is the wish of the Trustees and Station Council 

that the Station be as widely useful as its resources will permit. 

In addition to its work of investigation, the Station is pre- 

pared to make chemical analyses of fertilizers, feeding stuffs, ~ 

dairy products and other agricultural materials; to test seeds 

and creamery glassware; to identify grasses, weeds, injurious 

fungi and insects, etc.; and to give information on agricultural 

matters of interest and advantage to the citizens of the State. - 

All work proper to the Experiment Station and of public 

benefit will be done without charge. Work for the private use 

of individuals is charged for at the actual cost to the Station. 

The Station offers to do this work only as a matter of accom- 
modation. Under no condition will the Station undertake 

analyses, the results of which cannot be published, if thev 

prove of general interest. 
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PUBLICATIONS. 

The Station is organized so that the work of investigation is 

distinct from the work of inspection. The results of investi- 

gation are published in the bulletins of the Station and in 

scientific journals, both foreign and domestic. The bulletins 

for the year make up the annual report. The results of the 

work of inspection are printed in publications known as Oih- 

cial Inspections. These are paged independently of the bulle- 

tins and are bound in with the annual report as an appendix 

thereto. Miscellaneous publications consisting of newspaper 

notices of bulletins, newspaper bulletins and circulars which are 

-not paged consecutively and for the most part are not included 

in thé annual report are issued during the year. 

All the bulletins issued by the Station are sent to the mem- — 

bers of the staffs of other Stations and the U. S. Department 

of Agriculture who ask for them, to all newspapers in Maine, 

to libraries and to agricultural exchanges. Bulletins whica 

have to do with general agriculture and the Official Inspections 

which bear upon the feeding stuffs, fertilizer and seed inspec- 

tions are sent to a general mailing list composed chiefly of 

farmers within the State. The publications having to do with 

the food and drug inspection are sent to a special list including 

all dealers in Maine and other citizens who request them. Tue 

annual report is sent to directors of experiment stations and 

to libraries. Copies of alii publications are sent to the news- 

papers within the State and to those on the exchange list out- 

side of the State. 

BULLETINS ISSUED IN 1015. 

No. 235. Studies on Oat Breeding. II—Selection Within Pure Lines. 

40 pages, 2 illustrations. 

No. 236. Field Experiments in 1914. 24 pages. 

_ No. 237. The Assumption of Male Secondary Characters by a Cow 

With Cystic Degeneration of the Ovaries. 16 pages, 10 

illustrations. 

Neo. 238. Leafhoppers of Maine. 80 pages, 25 illustrations. 

No. 239. Studies on Bean Breeding. I. Standard Types of Yellow 

Eye Beans. 16 pages, 9 illustrations. 

No. 240. Apple Spraying Experiments in I914. 20 pages, 

No. 241. Woolly Aphid of Elm and Juneberry. 8 pages, 2 illustrations. 

No. 242. Pink and Green Anhid of Potato. 20 pages, 3 illustrations. 
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No. 243. Further Data on the Measurement of Inbreeding. 24 pages, 

6 illustrations. 

No. 244. Blueberry Insects of Maine. 40 pages, 7 illustrations. 

No. 245. Finances, Meteorology, Index, Abstracts of Papers Not in 

the Bulletins. 36 pages. 

OFFICIAL INSPECTIONS ISSUED IN 1015. 

No. 66. Opened Shell-fish. 8 pages. 

No. 67. Milk and Cream. 20 pages. 

No. 68. Fungicide and Insecticide Inspection. 28 pages. 

No. 69. Cream and Milk. 12 pages. 

No. 70. Vinegar. I2 pages. 

No. 71. Cream and Milk. 20 pages. 

No. 72. Feeding Stuffs Inspection. 96 pages. 

No. 73. Seed Inspection. 28 pages. 

No. 74. Fertilizer Inspection. 60 pages. 

MISCELLANEOUS PUBLICATIONS ISSUED IN tors. 

No. 504. Abstract Bulletin 237. 7 pages. 

No. 505. Special Report to Commissioner of Agriculture for 1914, 39 

pages. 

No. 506. Station Publications. 1 page. 

No. 507. List of Available Publications. 4 pages. 

No. 508. Abstract Bulletin 237. 4 pages. 

No. 509. Experiments at Highmoor Farm in 1915. 8 pages. 

No. 510. Suggestion of Breeding Yellow Eye Beans of Standard Type. 

4 pages. 

No. 511. Abstract Bulletin 240. 7 pages. 

No. 512. Cooperative Experiments. 2 pages. 

No. 513. Abstract Bulletin 238. 7 pages. 

No. 514. Experiments at Aroostook Farm in 1915. 8 pages. 

No. 515. Poultry Management at the Maine Station (Revised) 98 pees 

No. 516. Surplus Stock of Seed Oats at Aroostook Farm. 1 page. 

No. 517. Surplus Stock of Seed Oats at Highmoor Farm. I page. 

No. 518. Cultural Methods with Oats used by the Station. 8 pages. 

No. 519. Report of Progress on Animals Husbandry Investigations in 

IQI5. 27 pages. 

No. 520. Growing Crops Without Potash in 1916. 16 pages. 

No. 521. Potatoes without Potash (placard). 1 page. 

BIOLOGY PUBLICATIONS 101s. 

In the numbered series of “Papers from the Biological Laboratory :” 

75. Studies on the Physiology of Reproduction in the Domestic Fowl. 

XI. On the Relation of Simultaneous Ovulation to the Pro- 

duction of Double-Yolked Eggs. By Maynie R. Curtis, Journal 

of Agricultural Research, Vol. III, No. 5, pp. 375-385. 
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Studies on the Physiology of Reproduction in the Domestic Fowl. 

XII. On an Abnormality of the Oviduct and Its Effect upon 

Reproduction. By Maynie R. Curtis. Bicol. Bulletin, Vol. 

XXVIII, No. 3, pp. 154-162. 

On the Refractive Index of the Serum in a Guinea-Chicken Hy- 

brid. By Raymond Pearl and John W. Gowen, Proc. Soc. Exp. 

Biol. & Med., Vol. XII, p. 48. 

On the Fitting of Logarithmic Curves by the Method of Momenis. 

By John Rice Miner. With an Introductory Statement on the 

Use of Logarithmic Curves in Biological and Agricultural In- 

vestigations by Raymond Pearl, Journal of Agricultural Re- 

search, Vol. III, pp. 411-423. 
Studies on Oat Breeding. II. Selection within Pure Lines. By 

Frank M. Surface and Raymond Pearl, Maine Agricultural 

Experiment Station Annual Report for 1915, pp. 1-40. 

Interpolation as a Means of Approximation to the Gamma Func- 

tion for High Values of n. By Raymond Pearl, Science, N. S. 

Vol. XLI, No. 1057, pp. 506-507. 

Mendelian Inheritance of Fecundity in the Domestic Fowl, and 

Average Flock Production. By Raymond Pearl, American 

Naturalist, Vol. XLIX, pp. 306-317. 

Sex Studies. VII. On the Assumption of Male Secondary 
Characters by a Cow Affected with Cystic Degeneration 

of the Ovaries. By Raymond Pearl and Frank M. Surface, 

Maine Agricultural Experiment Station Annual Report for 1915, 

pp. 65-80. 

Studies on the Physiology of Reproduction in the Domestic Fowl. 

XIII. On the Failure of Extract of Pituitary Body (Anterior 

Lobe) to Activate the Resting Ovary. By Raymond Pearl and 

Frank M. Surface, Journal of Biol. Chemistry, Vol. XXI, No. 1, 

PP. 95-101. 

Studies on Bean Breeding. I. Standard Types of Yellow Eye 

Beans. By Raymond Pearl and Frank M. Surface, Maine 

Agricultural Experiment Station Annual Report for 1015, pp. 

161-170. 

Studies on Inbreeding. VI. Some Further Considerations Re- 

garding Cousin and Related Kinds of Mating. By Raymond 

Pearl. American Naturalist, Vol. XLIX, pp. 570-575. 

The Frequency of Occurrence of Tumors in the Domestic Fowl. 

By ‘Maynie R. Curtis. Journal of Agticultural Research, Vol. 

V, No. 9, pp. 397-404. 
Seventeen Years Selection of a Character Showing Sex Linked, 

Mendelian Inheritance. By Raymond Pearl. American Natu- 

ralist, Vol. XLIX, pp. 595-608. 

A System of Recording Types of Mating in Experimental Breed- 

ing Operations. By Raymond Pearl. Science, N. S., Vol. XLII, 

Pp. 383-386. 
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89. The Measurement of the Winter Cycle in the Egg Production of 

the Domestic Fowl. By Raymond Pearl. Journal of Agricul- 

tural Research, Vol. V., pp. 429-437. 

90. On the Degree of Exactness of the Gamma Function Necessary in 

Curve Fitting. By Raymond Pearl. Science, N. S., Vol. XLII, 

pp. 833-834. 
91. Studies on the Physiology of Reproduction in the Domestic Fowl. 

XIV. The Effect of Feeding Pituitary Substance and Corpus 

Luteum Substance on Egg Production and Growth. By Ray- 

mond Pearl. Journal Biot. Chemistry. In press. 

92. Report of Progress on Animal Husbandry Investigations in 1915. 

By Raymond Pearl. Maine Agricultural Experiment Station 

Circular No. 5109. 

Papers published but not in the numbered series: 

a. Brief Report of Progress on Animal Husbandry Investigations in 

1914. By Raymond Pearl. Maine Agricultural Experiment 

Station Circular 503, pp. I-II. 

b. A Case of Assumption of Male Secondary Sex Characters by a 

Cow. By Raymond Pearl and Frank M. Surface. Science, 

N. S., Vol. XLI., pp. 615-616. 

c. Growth and Variation in Maine. By Raymond Pearl and Frank 

M. Surface. Proc. Nat. Acad. Sci., Vol. I, pp. 222-226. 

d. Dynamic Evolution. By Raymond Pearl. Journal of Heredity, 

Vol. VI, pp. 254-256. 

e. Breeding for Sex. By Raymond Pearl. Hoard’s Dairyman, Vol. . 

ee a pesvile 

f. The Publication of the Results of Investigations made in Experi- 

ment Stations in Technical Scientfic Journals. By Raymond 

Pearl. Science, N. S., Vol. XLII, pp. 518-522. 

g. Further Data on the Measurement of Inbreeding. By Raymond. 

Pearl. Maine Agricultural Experiment Station Bulletin 243, 

pp. 225-248. 

ENTOMOLOGICAL PAPERS FROM THE MAINE AGRICUL- 

TURAL EXPERIMENT STATION, 1915. 

Ent. 75. Pond-Lily Aphid as a Plum Pest. By Edith M. Patch. Sci- 

ence, Vol. XLII, No. 1074, p. 164, July 30, 1915. 

Ent. 76. Two Clover Aphids. By Edith M. Patch. Journal of Agri- 

cultural Research, Vol. III, No. 5. 

Ent. 78. Leafhoppers of Maine. By Herbert Osborn. Bul. 238. Me. 

Agr. Exp. Station. 

Ent. 79. Woolly Aphid of Elm and Juneberry. By Edith M. Patch. 

Bul. 241. Me. Agr. Exp. Station. 
Ent. 80. Boisteres rhagoletis Richmond, sp. n., a parasite of Rhago- 

letis pomonella, Walsh. By William C. Woods. Canadian 

Entomologist, Vol. XLVII, pp. 293-295. 
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Ent. 81. Pink and Green Aphid of Potato. By Edith M. Patch. Bul. 

242. Me. Agr. Exp. Station. 

Ent. 83. Blueberry Insects in Maine. By William C. Woods. Bul. 244. 

Me. Agr. Exp Station. 

CHANGES IN MEMBERS OF COUNCIL. 

In January, 1915, Mr. William T. Guptill, Topsham, was 

elected Commissioner of Agriculture in place of Mr, John A. 

Roberts of Norway. 
At the annual meeting of the State Pomological Society in 

November, 1915, Wilson H. Conant, Buckfield, was elected as 

their representative on the Council in place-of Mr. Howard lL. 

Keyser of Greene. 

CHANGES IN STATION STAFF. 

The Station counts itself as particularly fortunate in that it 

has been able to retain the services of the heads of the depart- 

ments through so many years. 

Mr. Bartlett has served the Station as Chemist continuously 

since 1885, Mr. Woods as Director since 1896, Miss Patch as 

Entomologist since 1904, Mr. Hanson as Associate Chemist 

since 1905, Mr. Morse as Plant Pathologist since 1907, Mr. 

Pearl as Biologist since 1908. Mr. Surface came to the Sta- 

tion as Associate Biologist in 1908. He was away with the 

Kentucky Experiment Station for two years but came back 

to this Station as biologist in 1913. It is only those who are 
familiar with the work of a Station that can appreciate the 

increased value that comes to a Station by having the contin- 
uous service of the heads of the departments. Such continu- 

ous service makes possible the carrying out of projects ex- 

tending over long periods of time. While the Maine Station 
has an unusual staff in ability its marked success as a con- 

tributor to new facts underlying agricultural practice and as a 

high research institution is largely due to the continuity of 

effort possible only by the permanency of its staff. 

April 1, Mr. Walter E. Curtis and Mr. C. Harold White 

were appointed Scientific Aids at the experiment farms, 

June 1, Mr. Vernon Folsom resigned as Laboratory Assistant 
in Plant Pathology and Mr. Donald S. Clark was appointed in 

his stead, 
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July 1, Mr. John W. Gowen resigned as Assistant Biologist. 

July 1, Mr. Hoyt D. Lucas resigned as Assistant Chemist 

and Mr. Walter H. Rogers was appointed in his stead. 

Miss Janie L. Fayle, Stenographer, was absent on leave from 

August 1, and Miss Ella M. MacKenzie was.employed in her 

stead. poe 



BULLETIN 235. 

_ STUDIES ON OAT BREEDING. II. SELECTION 
WITHIN PURE LINES: 

By Frank M. Surface and RayMonp Peart. 

Previous to 1910 it was almost universally assumed that 

small fluctuating variations were, to some extent at least, in- 

‘herited. It was further believed that such variations were 

cumulative in effect and that substantial progress in breeding 

in a desired direction could be made by selecting, in successive 

generations, those individuals showing the given character in 

the most pronounced fashion. Since the appearance of de 
Vries’s Mutation Theory and the great impetus given to genetic 

studies by the rediscovery of Mendel’s Law this conception of 

the process of inheritance has been materially changed. 

De Vries produced a large amount of experimental evidence 

tending to show that there are two sharply defined classes of 

variation. The one called fluctuating or continuous variation 

(Modifikation of the Germans) is due entirely to differences 

in the environmental influences. These variations, caused by 

external conditions, he believed were not transmitted, in any 

degree, from one generation to the next. The second class 

called discontinuous variations, mutations, etc., have their origin 

in variations in the germinal substance. These variations are 

transmitted from generation to generation. The distinction, 

then, is between variations which arise in the germ plasm and 
‘hence are inherited and variations which arise in the soma and 

are not inherited. This distinction was pointed out years before 
by Weismann on purely theoretical grounds. 

_ Mendelian results in countless experiments with various plants 

and animals have shown that individual characters are inherited 

*Papers from the Biological Laboratory of ne Maine Agricultural 

Experiment Station, No: 79. 
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as units. It is clear that there is something in the germ cell 

that is transmitted in its entirety and apparently unchanged 

from one generation to the next. When organisms with two 

opposing (allelomorphic) characters are crossed, each of these 

characters is recovered in the second generation and each will 

breed true in subsequent generations. Apparently such charac- 

ters are essentially unchanged by having gone through the cross. 

Hence the present conception of the germ plasm is not that 

of a plastic substance which can be moulded by the environment 

or by selection but rather that of a mosaic made up of a vast 

number of definite, stable units, each perfectly fitting into its 

appropriate place. The hereditary process can be altered only 

by changing or interchanging one or more of these units. In- 

terchange of units can be easily affected by hybridization. How 

experimentally to affect one of these units is one of the great 

problems of modern biology. 

The ordinary fluctuating variations due to changes in environ- 

ment in no way influence these independent units (factors or 

genes) of the germ plasm and hence are not inherited. Only 

changes which affect these germ plasm units can be transmitted 

to the following generation. 

So much for the modern conception of the hereditary process. 

lt is clear that if this theory of inheritance is the true one, the 

selection of fluctuating (somatic) variations will not influence 
the characteristics of the offspring, 

In 1903 Johannsen announced that in self-fertilized plants 

there was no effect of selection within a “pure line.” He de- 

fined a “pure line” as the offspring of a single, self-fertilized, 

homozygotic individual. In such a line all of the individuals 

would possess exactly the same germinal constitution. Hence 

except for the fluctuations caused by external conditions every 

individual would be like every other individual. Johannsen sup- 

ported his theory by a large amount of experimental evidence 

from beans. 

This experimental result harmonized so well with the concep- 

tion of the germ plasm outlined above and derived from othe 

sources that it readily gained credence among biologists. .Sinc* 

“Johannsen, W. Ueber Erblichkeit in Populationen und in reinen Linien. 

Jena, 1903, pp. 68. 
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the appearance of Johannsen’s work numerous other investi- 

gators have studied the same problem in other organisms. In 

1908 Jennings’ published his results on the selection within 

pure lines of paramecium. In this extensive work he was able 

fully to confirm Johannsen’s results. Tower’ selected for inten- 

sity of color in chrysomelid beetles for 12 generations with- 

out obtaining any permanent result. East and Hayes’ found that 

selection to increase the number of leaves on self-fertilized to- 

bacco plants gave no results. Hutcheson’ has recently shown 

that thirteen years of selection to increase the yield of pure lines 
of wheat have resulted in no increase. Von Rtmker’ and his 

students have also pointed out that seven years of selection in 

pure lines of wheat have not changed the characters studied. 

These and many other investigations along similar lines have 

tended to confirm Johannsen’s theory and even to extend it to 

the results of cross-fertilization between individuals homozy- 

gous for the factors in question.’ 

On the other hand Castle’ in a number of recent papers has 

taken exception to the pure line theory. He maintains that 

selection 1s able to change the unit characters or factors. As 

“Jennings, H. S. Heredity, Variation and Evolution in Protozoa, II. 

Proc. Amer. Phil. Soc., Vol. XLVII, No. 100, pp. 393-546, 1908. 

“Tower, W. L. An Investigation of Evolution in Chrysomelid Beetles 

of the Genus Leptinotarsa. Carnegie Institution of Washington Publica- 

tion No. 48, pp. 320, 1906. 

"East, EK. M. and Hayes, H. K. A Genetic Analysis of the ‘Changes 

Produced by Selection in Experiments with Tobacco. Amer. Nat., Vol. 

XLVIII, pp. 5-48, 1914. 

*Hutcheson, T. B. Thirteen years of Wheat Selection. Amer. Nat., 

Vol. XLVIII, pp. 459-466. 

"V. Riimker, K., Lerdner, R. und Alexandrowitsch, J. Die Anwendung 

einer neuer Methode zur Sorten und Linienpriifung bei Getreide. Zeit. f. 
Pflanzenzucht. Bd. 2, pp. 189-232, 1914. 

 *Cf. Pearl, R. The Inheritance of Fecundity in the Domestic Fowl. 

Amer. Nat., Vol. XLV, pp. 321-345, t911. Also The Mode of Inheritance 

of Fecundity in the Domestic Fowl. Jour. Exper. Zool., Vol. 13, pp. 

153-268, 1912. 

*Castle, W..E. The Inconsistency of Unit Characters. Amer. Nat., 

Vol. XILVI, pp. 352-363, I9T2. 

and Phillips. Piebald Rats and Selection. Carnegie Insti- 

tution of Washington Publication No. 195, 1914. 
Pure Lines and Selection. Journ. of Heredity, Vol. 5, pp. 

93-97, 1914. 
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evidence he submits the results of six years (13 generations) 

of breeding hooded rats. Attempts were made both to increase 

and to decrease the hooded pattern. He was able to do both of 

these things and then by return selections to bring the character 

back to its original condition. 

This work is open to the criticism that his rats may not have 

been homozygous for all the factors concerned in the pattern 

determination. The stock with which he started was derived 
from pedigreed animals used by. MacCurdy in a Mendelian study 

of coat color.” If, as is implied in the text, these animals were 

extracted recessives from Mendelian crosses it is quite possible 

that they were heterozygous in respect to many characters. 

Castle maintains that the hooded pattern is a simple unit 

character and hence if the rats breed true to this they must be 

homozygous. However, it is entirely possible that there are 

various modifying factors closely associated with the hooded pat- 

tern for which the animals were not homozygous. Indeed the 

work of MacCurdy and Castle shows some evidence of this in 

that “the hooded pattern, when extracted from a cross with 

wild stock, shows a different variability, the pigmentation of the 
extracted recessives being increased in extent.” Castle and 

Phillips discuss the theory of modifiers but discard it in favor 

of the effect of selection upon unit characters. 

In the main the work of the last decade has supported the 

pure line hypothesis. As noted above this hypothesis is in full 

accord with the modern conception of inheritance. For this 
reason no doubt it has been much more readily accepted than if 

the reverse were the case. However, the possibility must not be 

lost sight of that, as has happened in the past, our present con- 

ception of the hereditary process may be materially altered in 

the future. In view of such a possibility it would seem well to 

make certain of the facts and to study these from various points 

of view. 

The present paper is, in a way, a preliminary report. The 

selections have been carried on for only three generations, This 

“MacCurdy, H. and Castle, W. E. Selection and Cross-breeding in 

Relation to the Inheritance of 'Coat-pigments and Coat-patterns in Rats 

and Guinea-pigs. Carnegie Institution of Washington, Publication No. 

70, 1907. ¢ 
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time is admittedly very short. However, it has seemed advisable 

to analyze the results up to this point at the present time and to 

see if by the use of somewhat different methods new light could 

be thrown upon these problems. It is proposed to continue cer- 

tain of these experiments with the object of applying still other 

methods of analysis to them. 
In 191i there was planned at this Station a series of experi- 

ments to test the effect of selection in pure lines of oats, ‘This 

work has been continued so that now there are available for 

study the results of three successive selections. The work was 

originally planned by Dr. Pearl and was carried on under his 

general direction until the summer of 1913 when, along with 

other plant breeding work, it was turned over to the writer, 

(F. M. Surface). Various people have been associated with this 

work. In rg11 Dr. E. P. Humbert looked after the field work. 
In 1912 and part of 1913 Dr. M. R. Curtis and Mr, C. W. Bar- 

ber were in charge of this work. 

At the beginning of this work three general lines were planned. 
First, the attempt to determine the influence of selection when 

the plants were grown under exceptionally favorable conditions 

in regard to food material. Second, there was the attempt to 

determine the influence of selection, if any, upon plants grown 

under very unfavorable conditions in regard to food supply. 

Finally it was planned to see whether any permanent effect 

could be produced within a given pure line by growing it for a 

period of years under very good or under very poor conditions. 

It is the purpose of the present paper to deal only with the first 

of these categories, viz., the effect of selection upon pure lines 

grown under favorable conditions, 

MATERIALS AND METHODs. 

The oat flower is almost always self-fertilized. Rimpau” says 

that in dealing with 19 different varieties of oats during a 

period of six years he observed only five spontaneous crosses. 

Our own observations would tend to show even a much smaller 

number than this. For several years garden rows of different 

“Rimpau, W. Kreuzungsproduktion landw. Kulturpflanzen. Landw. 

Jahrb. 18or. 
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varieties of oats have been grown only one foot apart. At the 

time of blooming the heads of one row interlock with those of 

the adjacent rows. Although black, yellow and white oats, 

open and side heads have been grown next to each other, we 

have never observed a single natural cross. In no case were all 

the grains of any one row planted individually the next year, but 

in many cases a large per cent. of these have been grown. It 

seems certain that under our conditions, at least, natural crossing 

is extremely rare in oats. 

If this is true it-can be shown that practically every oat plant 

will be homozygous for all of its characters. Thus Jennings” 

has shown that starting with the heterozygotic condition the pro- 

portional number of pure homozygotes produced by continued 

self-fertilization is given by 
Die eee 

a ( =) 
where X = the proportional number of pure homozygotes, 
mn = the number of successive self-fertilizations and m = the 
number of pairs of characters. From this we find that if there 
are 10 pairs of characters and 1o self-fertilizations, X¥ = 
0.97057 or less than three heterozygotes in 100. If there are 
20 pairs of characters and 20 self-fertilizations X = 0.999908 
or only two heterozygotes in a million individuals. 

Since it is extremely probable that the ancestors of any given 

oat plant have been self-fertilized for many generations, it 

may be assumed that every oat plant is homozygous for all 

of its characters unless, indeed, the number of separately in- 

herited characters is very great (several thousand). In this 

respect the oat plant furnishes excellent material for the study 

of selection within pure lines. ; 

In 1910 a large number of individual plants were selected 

from the variety test plots of that year. Each of these plants 

was harvested and threshed separately. In rg11 the seed from 

each plant was grown in a single row in the oat garden. Each 
row contained 25 plants. The seed was planted by hand. The 

/ “Jennings, H. S. The Production of Pure Homozygotic Organisms 

from Heterozygotes by Self-fertilization. Amer. Nat. Vol. XLVI, pp. 

487-491, I912. 

“With 1oco characters and 20 self-fertilizations there would be less 

than 5 heterozygotes in 1oco individuals. 
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plants were three inches apart in the row and the rows in I9QII 

and 1912 were alternately one foot and two feet apart. That 

is, between the first two rows there was a one-foot space; 

between rows 2 and 3 there was a two-foot space ; between rows 

3 and 4 a one-foot space and then again a two-foot space. In 

this way each plant was allowed the same amount of space, 

viz., 54 square inches, or two and two-thirds plants to each 

square foot. 

As soon as ripe the plants from each row were pulled and 

tied in bundles bearing a tag with the row number. ‘These 

bundles were hung in the curing shed until thoroughly dry. 

Then each plant was threshed separately by hand and various 

data recorded concerning it. (cf. p. 8). 

In most cases not more than 20 plants were threshed from a 

single row. These were taken entirely at random just as they 

came from the bundle. In no case were mutilated plants 

included. 

For planting the next year individual plants with excep- 

tionally high or exceptionally low characters were chosen. 

These were planted in the same kind of garden rows and were 
harvested and threshed as before. With the exception of one 

particular the procedure has been the same every year. The 

one exception is that in 1913 and 1914 the rows were all planted 

one foot apart instead of alternately one and two feet as used 
in 1911 and 1912. ‘This change in the method of planting was 

made through a mistake in 1913. For certain reasons it seemed 

advisable to continue this method in 1914. This change in the 

amount of space allotted to each plant undoubtedly affected the 

absolute yield and other characters of the plants. However 

it is also found that seasonal variation so affected many of the 
characters of these plants:that it is not possible to deal with the 

absolute figures from one generation to the next. Instead re- 

sort must be had to some measure which eliminates the abso- 

lute measurement to a large extent. 

It is extremely difficult to get measurable characters of oat 

plants which are not materially affected by environmental con- 

ditions. In order to carry this work along with other problems 

it was necessary to take characters which could be fairly easily 

measured or counted. After a careful study of the available 

characters it was decided to use the more obvious characters 
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but ones which would certainly be affected by the environment. 

It is necessary to deal with these data in such a way as to elimi- 

nate the effect of changes in the mean absolute value. 

The characters chosen for study were (1) the total height 

from the crown to the tip of the tallest culm, (2) the number 

of culms which bear seed, (3) the weight of the whole plant 

including the roots, (4) the weight of the grain, and finally (5) 

the weight of the straw obtained by difference. All of these 

characters can be easily and rapidly obtained. One difficulty not 

clearly foreseen is that each of these characters is highly corre- 
lated with each of the other characters, so that, as a matter of 

fact, » results obtained by selection for any one character will 

be, toa arge extent, duplicated in the case of another character 

in the same material. 

Special progeny record sheets were used for recording the 

data. One of these sheets is reproduced in facsimile in Fig. 1. 

PLANTED Row No. 

OSsOmMED HaRvesTeD Sister Rows 8 

MOTHER PLANT Row No. Pot No. Contrast Rows 

a eater 2 WR sae 
[Rare] rows) Mothen stctcren rom 
fms 
fercrec] | 
| i} 

I 

icaamray aire 

Piotr 

aie 3 8 

Genera Notes 

x * 8 

i cu 
Fig. 1. Facsimile of progeny record blank used in the oat 

breeding work. 

The system’ of records is such that it is possible to trace the 

complete pedigree of any individual either backwards or for- 

wards. The system of records in use in the plant breeding work 

at this Station will be given in some detail in another paper and 
will not be repeated here. 
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The labor of threshing each plant separately was found to be 

so great when several hundred rows were grown that in some 

cases rows from which we did not expect to breed were threshed 

as a whole and the average yield per plant obtained as usual. In 

no case were plants included which were in any way mutilated. 

On this account the number of plants was sometimes less than 

20. 

In the following paper all results are based upon the average 

per plant of the given character for a given row. It is neces- 

sary to deal with one character at a time and, as has been men- 

tioned above, all of the characters show essentially the same 

thing. We will deal first with the weight of grain pe‘plant, 

or the yield. This character is as satisfactory as an,-of the 

others, and it has the advantage that it is of practical’ im- 

portance. 

SELECTION FOR YIELD OF GRAIN. 

Out of some 200 pure lines started in 1911, 28 lines repre- 

senting 13 varieties were chosen for carrying on this selection 

work. ‘Table 1 gives the line numbers by which they are 
designated, the variety from which they were selected and the 

average yield of grain per plant for each of the four years 

that they have been grown. A description of the varieties 

from which these lines came has been published in another 

place.“ In general these pure lines show the characters typical 

of the variety from which they were selected. In one or two 

cases, as line Nos. 104 and 183, these pure lines are quite 

different from the commercial varieties from which they came. 

They are probably derived from mixtures of seed in the origi- 

nal varieties. . 

“Surface, F. ‘M. and Barber, C. W. Studies on Oat Breeding. I. 

Variety Tests, 1910-1913. Ann. Rept., Me. Agr. Exp. Sta. 1914, pp. 137- 

192. (Bull..No. 229). 
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STUDIES ON OAT BREEDING. If 

From this table it is to be noted that there is a great differ- 

ence in the average yield per plant for the same pure line in 

different years. These differences are due in all probability 

to differences in external conditions. The highest average 

yield for all the lines was obtained in 1911. In this year the 

conditions for the growth of garden plants was very favorable. 

The lowest yield was obtained in 1913. This was not a good oat 

year in many respects. However, two things contributed to make 

this year’s yield particularly low. In the first place it has already 

been noted that the garden rows were planted only a_ foot 

apart in 1913, while in the two previous years the average 

distance between rows had been one and one-half feet. In the 

second place these garden rows were grown on the same piece 

of ground for the three years, 1911, 1912 and 1913. Whether 

soil toxins produced by the same crop in previous years oper- 

ated to decrease the yield in 1912 and 1913 we are not able to 

say. At any rate this point should be mentioned as a possible 

factor. It should further be pointed out that the field plots 

during these years showed an increase in the average yield 

for 1913 over the two preceding years.” 

Only a part of the decrease in the 1913 garden yield can be 

accounted for on the basis of the different spacing. In 1914 
the rows were again planted one foot apart but the garden was 

moved to another plot of ground. The average yields in 1914 

compare very favorably with those of Igi1 and I912. 1914 

was an exceptionally good oat year and no doubt the average 

yield is somewhat better than can be expected for a series of 

years. However, this shows that conditions other than spacing 

may greatly influence the yield of garden plants. It is probable 

that the results as a whole would have been but little more 

uniform had the spacing been the same in each year. 

The number of minus and plus selections has been about the 

same in each pure line each year. It is true that owing to the 

skew distributions of the plants about their means the plus 

selections averaged to deviate somewhat farther from the 

means than did the minus selections. However, in view of 

the results obtained in the latter portion of this paper it is not 

probable that these differences have had any influence upon the 

mean yields in the later years. 

*Surface and Barber. Loc. cit. 
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EFFECT OF SELECTION TESTED BY METHOD OF DEVIATIONS. 

In view of the fact that external conditions are able to cause 

such great fluctuations in the mean yield from year to year it 

is not possible to compare directly the yields of one year with 

those of the next. In other words selection in the plus direc- 

tion might very well have produced a marked effect, yet owing 

to environmental conditions the yield of these plus selections 

might be lower than the yield of the pure line in the previous 

year. 

Further our pure lines have been selected from a number of 

different varieties. Many of these varieties show tendencies to 

yield at different rates. Consequently from such heterogeneous 

material it would not be possible to compare the direct effect 

of selection upon yield for all of the pure lines. ‘Thus if we ~ 

should approach the question by the correlation method and 

correlate the yield of selected plants with the average yield 

of the resulting rows we might very well obtain a significaut 

correlation due entirely to the heterogeneity of the material. 

For these reasons it is desirable to obtain some measure of 

the yield which is not so greatly affected by the seasonal fluc- 

tuations. ‘The simplest way of doing this is the method of 

differences. ‘Thus we may determine 'the mean yield for a pure 

line in a given year. We may thén find the deviation, either plus 
or minus, of each row from this mean. The sum of all these 

deviations is of course equal to zero. Similarly we may find 

the mean of this same pure line in the previous year and the:- 

determine the amount and direction of the deviation of the 

selected plants from this mean. The sum of these latter devia- 

tions is not necessarily equal to zero. ‘They are the deviations 

of a few selected plants from a mean determined from all the 

plants of that line grown in the same year. 
These differences indicate the amount and direction that a 

given selected plant deviates from the mean of its line and 

likewise the amount and direction by which its daughter rows 

deviate from the mean of the same line in the year in which 

they were grown. ‘Thus, if there is an effect of the selection a 

plus selection ought, on the average, to result ina row which 

also deviates in the plus direction. 

These differences are to a large extent independent of the 

absolute size of the mean. They are, of course, dependent 
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upon the size of the mean in the same sense that a standard 

deviation is dependent upon the size of the mean. The larger 

the absolute size of a character the greater are its chances 
for variation. It would be desirable to determine the stand- 

ard deviation of each pure line and then divide each deviation 

by the standard deviation of its line. Thus expressed in terms 

of the standard deviation these differences would be entirely 

independent of any differences in the absolute means. How- 

ever, the number of rows in each line is often entirely too small 
to determine a reliable standard deviation. 

By the use of these differences it is possible to treat all of the 

data together. Thus so long as each deviation is measured from 

the mean of its own pure line we can put together the results 

from all the lines regardless of the variety from which they 

came. 

As a first approach to the question of the influence of selec- 

tion within the pure line, tables have been formed for each line 

as follows: 
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From this table it is seen, for example, that the first row 

(No. 163) resulted from a plus selection in 1911 which was 

11.6 grams above the mean of that year. and from a plus selec- 

tion of 15.66 gms. in 1912. The average yield of this row 

itself, however, showed a minus deviation of 1.21 gms. Thus 

this row deviated in the opposite direction from that for which 

it had been selected. The next row No. 162 with practically the 

same kind of selection gave a plus deviation of 2.66 grams. 

The first question to arise is whether plus selections have, 

on the average, resulted in rows with a greater plus deviation 

and likewise whether the minus selections have given an excess 

of negative deviations. In order to make clear the method of 

procedure we will first examine the results of the single small 

line given in Table 2. 

In this table is will first be noted that the total plus deviation 

of the selected plants (1911 and 1912) is in each year consider- 

ably in excess of the total minus deviation. As noted above 

this arises from the skew distribution of the individual plants 

about their means. The range extends much farther in the plus 

direction than in the minus and hence allows the selection of 

larger plus deviations. 

From the sums of the columns in the second part of the 

table (1913 rows) the effect of either the 1911 or the 1912 

selection can be determined and likewise the combined effect 

of two plus or two minus selections. Thus the 1913 rows 

resulting from plus selections in 1911 show a total plus devia- 

tion of 3.04 gms. and a total minus deviation of 2.43 yrams. 

The 1911 minus selections show zero plus deviations and 0.60 

minus deviations. Thus the deviations of the Ig13 rows show 

a tendency to follow the line of the 1911 selections. The 1912 

plus selections give a total plus deviation of 2.66 gms. and a 

total minus deviation of 1.42 gms. The 1912 minus selec- 
tions give 0.38 gms. plus and 1.61 gms. minus, again show- 

ing a marked tendency to follow the direction of the selectiou 

in 1912. We further note that where the selection has been 

plus in both years there is an excess of plus deviations and 

with two minus selections an excess of minus deviations. 

Of course the number of rows in this one line is too small 

to have any significance in itself but it serves to show the 

method used. It has been pointed out above that by using the 
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deviations from the means of the respective lines it is possible 

to lump together all of*the pure lines regardless of variety or 

absolute yield and thus obtain sufficient data upon which to base 

more definite conclusions. 

On account of the lack of space the detailed tables for each 

pure line will not be given. Instead summary tables showing 

the effect of the plus or minus selections of each year upon the 

yield of each of the succeeding years will be given. 
It must be remembered that in dealing with these data in 

the present way two factors are entirely neglected. (1) No 

account is taken of differences in the size of the deviations of 

selected plants. All plus deviations whether of 20 grains or one- 

tenth of a gram are given equal weight and similarly for the 

minus selections. (2) No account is taken of possible dif- 
ferences in the relative variability of the different pure lines. 

These two factors will be taken into account in a later section of 

this paper. It is desirable to consider first the results obtained 

by the method outlined in the preceding paragraphs. 

Table 3 shows the effect of the plus and minus selections 

made in I9II upon the rows grown in each of the three suc- 

ceeding years. Thus the 1912 rows show the immediate effect 

of the selection. The rows of 1913 and 1914 have each been 

subjected to other plus and minus selections in the later years. 

It is to be expected that the results, if any, of the 1911 selection 

would be somewhat obscured in these latter years. The results 

_ of successive ‘plus and of successive minus selections will be 

discussed in a later paragraph. 

Tabie 4 shows the effect of the 1912 plus and minus selec- 

tions upon the rows grown in 1913 and 1914. Similarly Table 
5 shows the effect of the 1913 selection upon the 1914 rows. 
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TABLE 3. 

Showing the Effect of the tort Plus and Minus Selections 

upon the Rows in Each of the Three Succeeding Years. 

DaucHTER Row. 
q | SELECTED 
i | PLANTS. : 
= | +Selections. —felections. 

2) | 

= | ai Ta ae = 
° | OF —_— Devia- | Devia- | Devia- | Devia- 
| tions. | tions. | tions. | tions 

) 

Number of rows............. 82 74 44 38 33 | 41 
UST? Motalideviations. «= --25.- 1. - 739.88 |437.97 || 58.42 | 42.53 | 37.62 | 53.33 

Average deviation per row...| 9.023} 5.919)} 1.328) 1.119} 1.140) 1.301 
INtambervof mows... bocce ne 126 132 53 | 73 58.5 UBo® 

L913 | Motalideviations.. 0.2.5. .55- 1272 .71|821 .60 || 58.38 | 56.24 | 54.03 | 56.19 
Average deviation per row.. 10.101) 6.224|| 1.102/- .770 .924 .765 
Number of Towseinia..ckloc.- co. 84 94 || 38.5 45.5 45 49 

NOVA Motalideviation: 2... 2. 2.+-.. 909.88 |590.18 || 50.88 | 56.84 | 66.91 | 61.04 
Average deviation per row....| 10.832} 6.279)! 1.337| 1.249) 1.487) 1.246 

} | 

TABLE 4. 

Showing the Effect of the 1912 Plus and Minus Selections 

upon the Rows mm Each of the Two Succeeding Years. 

SELECTED DAUGHTER Row. 
s PLANTS. | 

iS | +Selections. —felections. 

2 | 
=) { | 

z Woe oe = Ue ae 
° =e — || Devia- | Devia- | Devia- | Devia- 
fam tions. | tions. | tions. | tions. 

| 

iINumberoforows 2) 4) (134 124 62.5 71.5 49 75 
191e|Total deviation.............. (1098 .80\715.42 64.75 | 54.49 | 47.66 | 57.94 

Average deviation perrow....| 8.200! 5.769)| 1.036 ~ 162 973 113 
|Number of rows............. 192 86 || 41 51 42.5 | 43.5 

1914|Total deviation............../857.35 |530.80 55.97 | 61.49 | 61.82 | 56.29 
Average deviation perrow....| 9.319) 6.172|| 1.365) 1.208) 1.455) 1.294 

TABLE 5. 

Showing the Effect of the 1913 Plus and Minus Selections 

upon the Rows in ror. 

Rows grown in 

1914 

| 
| | 
| 

{ 

SELECTED DavuGcuHTER Row. 
PLANTS. 

|| +Selections. —Selections. 

| aR ore sins TEE 
+ — Devia- | Devia- | Devia-| Devia- 

| tions. | tions. | tions. | tions. 

| ! 

Number of rows............. | 92 86 41.5 | 50.5 | 42 44 
Total deviation.............. [499.83 |248.92 || 59.66 | 53.96 | 58.13 | 63.92 
Average deviation per row..... | 5.433] 2.894 1.438) 1.069) 1.384] 1.453 
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These tables show in the two columns to the left of the double 

ruling the data regarding the selected plants. The four columns 

on the right show the data regarding the rows which descended 

from the selected plants. 

By way of example we may note in some detail the data 

relative to the effect of the 1911 selection upon the I9gI2 rows. 

(Table 3, upper part). First, it is seen that in 1912 there were 

82 rows grown from plus selections, i. e., from plants whose 

yield of grain was above the average of their respective pure 

lines. Likewise there were 74 rows from minus selections. 

The 82 plus selections showed a total deviation above the 

means of their lines of 739.88 grams, or an average plus devia- 
tion of 9.02 grams per plant. Likewise the 74 minus selections 

showed a total deviation of 437.97 grams below the respective 

means, or an average minus deviation of 5.92 grams per plant. 

In these selections more than one row was frequently grown 

from the same plant. In such cases the same plant enters into 

the total deviation as many times as there are rows from it. 

Turning to the second part of the table it is seen that of the 

82 rows grown from plus selections, 44 showed deviations above 

the mean of their line and 38 gave deviations in the minus direc- 

tion. The total deviation of the 44 plus rows was 58.42 grams 

against 42.53 grams for the 38 minus rows. There is thus a 

difference of 15.89 grams in favor of the selection, The average 

deviation per plant for the plus rows is 1.328 grams and for 

the minus rows 1.119 grams. 

Again, of the 74 rows from the minus selections 33 showed 

plus deviations and 41 minus deviations, The total plus devia- 

tions were only 37.62 grams while the total minus deviations 

were 53:33 grams.” In the case of these minus selections the 

average deviation per plant for the plus rows is 1.140 grams 

and for the minus rows I.301 grams. 

*Since for all the rows in any one year the sum of the plus deviations 

must equal the sum of the minus deviations it follows that an excess in 

either direction in the rows from plus selections must be offset by an 

equal excess in the opposite direction in the minus selections. Thus the 

difference between 37.62 and 53.33 is 15.71 grams, practically the same as 

in the case of the plus selections. In most of the distributions these dif- 

ferences are not exactly equal because the deviations of the rows from 

their line means were carried to only two places of decimals. The errors 

are always less than one gram and are neglible. 



STUDIES ON OAT?* BREEDING. 19 

There is then apparently, a decided effect of the selection maue 

in I9II upon the plants grown in 1912. As shown in table 3 

the apparent effect of the 1911 selection upon the rows of 1913 

and 1914 is very much less. The 1914 rows show an excess 

total deviation in the opposite direction to that of the selection. 

The average deviation per row shows some differences in the 

different years. ‘Thus in 1912 the average deviation per row 

was noticeably greater in the direction of the selection. In both 
1913 and 1914 (Table 3) the plus rows resulting from the plus 

selections show a larger average deviation. However, in the. 

case of the minus selections the minus deviating rows showed 

a smaller average deviation than the plus rows. 
Turning to table 4 it is seen that in the 1913 rows there is 

again a marked effect of the selection. However in the 1914 

rows there is an excess of the total deviation in the opposite 

direction to that of the selection in 1912. Here there is, in 

fact, a decrease in the yield of the plus selections over that of 

the minus selections. 

In table 5 it is seen that there is an excess of the deviation, 

in the direction of the selection. 

Considering all three tables it is to be noted that in the year 

immediately following the selection there is a more or less 
pronounced effect of the selection as indicated by the total de- 

viations. In each case the plus selections have resulted in a 

larger total plus deviation of the daughter rows and the minus 

selections in a larger total minus deviation. ‘The effect of the 
selection upon the rows grown two and three generations after 

the selection is very much less marked. In two of the three 

cases the total deviations show an excess in the opposite direc- 
tion to that of the selection. These rows have of course been 

subjected to secondary and tertiary plus and minus selections 

and it is possible that these latter have outweighed the original 
selection. 

It is also seen that in the year following the selection the 
average deviation is usually larger in the direction of the selec- 

tion. The one exception to this is in table 4 in the minus 

selections grown in 1913. As measured by the average devia- 

tion, there does not appear to be a very marked effect of the 

selection. 
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STATISTICAL SIGNIFICANCE OF DEVIATIONS. 

The question next arises—are any of these deviations in the 

direction of the selection greater than might be expected in 

random samples drawn from a similar population? In other 

words, are these deviations statistically significant ? 

In the first place it is clear that unless there is some influence 

of the selection the number of rows showing plus and minus 

deviations should be the same. This should be true not only of 

all the rows grown in any one year, but also of the rows from 

the plus selections and from the minus selections taken separ- 

ately. From tables 3 to 5 it is seen that in many cases the 

observed number of rows is not far from the expected. Thus 

in table 3 for the rows grown in 1912 there are in all 77 rows 

showing plus deviations and 79 rows showing minus deviations. 
It can also be shown that in the plus selections or in the minus 

selections the number of rows does not deviate sensibly from the 

number expected if there was no influence of the selection. 

The same conclusion can be drawn from inspection of the 

number of rows in each year, except those for 1913 (Tables 

3 and 4). In this year there is obviously an excess of rows 

showing minus deviations. In 1913 there were I11.5 rows show- 

ing plus deviations and 146.5 rows showing minus deviations. 

The expected number is 129 rows in each case. The deviation 

from the expected is 17.5 rows. The question as to whether 

such a deviation could arise in random sampling may be deter- 

mined by comparing the deviation with the standard deviation 

of simple sampling. The standard deviation of simple sampling 

is given by 

Sep 
np q 

in: this).case 7 ==1 2598p e— ge — etal 

Se DS HOR 

The actual deviation is just a little over two times the stand- 

ard deviation and could arise from random sampling. But 

from tables of the probability integral it is found that in ran- 

dom sampling a deviation as.great or greater could be expected 

only about 2 times in 100 trials. The odds against the occur- 

rence of a deviation as great or greater than this one are about 

49 to 1. Thus it is extremely unlikely that the distribution of 

rows showing plus and minus deviations in 1913 was due to 

chance alone. 
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It has already been pointed out that in 1913 the absolute yield 

of grain was much lower than in any of the other years (Table 

1). ‘This was caused by environmental conditions which have 

been discussed (p. 11). Apparently these conditions caused a | 

larger number of rows to fall below the mean than would ordi- 

narily be the case. It follows that the rows which were above 

the mean must have shown much larger average deviations than 

the minus rows. Just why this should occur is not entirely clear. 

It appears that some rows were not at all or very slightly affected 

by the adverse conditions, while the majority of rows were 

much more seriously affected. Perhaps this is due to non- 

uniformity of the soil. If the decrease was due to soil toxins, 

these may have been unevenly distributed through the soil. 
Attention has already been directed to the fact that the total 

deviations in the year immediately following the selection show 
an excess in the direction of the selection. This can be brought 

out better by putting the figures in the form of percentages. | 

From previous discussion it is clear that we need to deal only 

with one of the selections, either the plus or the minus. Table 6 

shows for the plus selections the percentage of the total devia- 

tions falling in the plus rows and in the minus rows. 

TABLE 6. 

Percentage of Total Deviations for the Plus Selections which 

Fall in the Plus and the Minus Rows. 

Selection made in Rows grown in +Selection. | 

aL ee 

1911 1912 57.87 42.13 
oa : 1913 50.93 49 .07 
of 1914 47.24 52.76 

1912 1913 | 64.30 45.70 
i 1914 47 .65 52.35 

1913 ae 52.61 47.49 

This table shows that the only instances in which the deviation 

can be significantly beyond the expected ratio of 50 per cent. 

are the rows in the years immediately following the selection 

(italics). Unfortunately if we attempt to determine the probable 
error of these ratios we get into trouble from the manner in 

which the sampling was done. Whatever may be the signifi- 

cance of the individual ratios, the fact that the excess is in the 

same direction and fairly large in each of the three years makes 
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it probable that, on the whole, some significance may be attached 

(HO) GSO, 

Before discussing this point further we will examine the rela- 

tion of the average size of the deviation in the plus and minus 

rows. ‘These averages are given in tables 3 to5. Their relation 
to each other will be made simpler by figure 2. 

Selections 

AVERAGE DEVIATION. 

Fig. 2. Showing the average deviation per plant row, in 
relation to the character of the selection. The years given in 
the figure are those in which the designated rows were grown. 

Selection in 1911 —— 
Selectionwin 1O12 227). ..2 sone pee 
Selection in 1913 ——-— 
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From this figure it is seen :-— 

1. ‘That in every case the plus selections have shown a larger 

average deviation in the plus direction. 

2. The minus selections on the other hand do not show such 

a regularity. In only two out of the six cases is there a larger 

average deviation in the direction of the selection. 

3. It is of interest to note that the average deviation per 

plant row is much smaller in 1913 than in the other two years. 

It has been pointed out in a previous paragraph that the 1913 

yields were much lower than in the other years. It has also 

been noted that there is an excess of rows showing minus devia- 

tions in this year. This latter fact is evidently associated with 

the fact that in this year the minus selections show a very much 

larger average deviation in the direction opposite to the selection. 

In the rg1t selection and 1912 rows and the 1913 selection 

and 1914 rows the average deviation in both the plus and minus 

selections is in the direction of the selection. It will be further 

noted that these are rows grown the next year after the selec- 

tion. The question arises as to whether in these years the 

deviations are greater than might be expected in random sam- - 

pling. This question can perhaps be tested easiest by determin- 

ing the goodness of fit of the expected and observed average 

deviations. 

Slutsky” has recently extended Pearson’s tests for the good- 

ness of fit to include other types of curves than frequency distri- 
butions. It is possible to apply this method to the present data 

and determine from Elderton’s tables the probability that our 

observed deviations could have arisen from random sampling. 

The. data for the 1911 selection and 1912 rows have been chosen 

for this purpose since these rows show the most consistent devia- 

tions in the direction of the selection. The theoretical points are 

determined by considering that if there were no effect of selec- 

tion the average deviation of the rows from plus selections 

would be equal in the plus and the minus directions. The same 

would be true of the minus selections. The test is then made to 

“Slutsky, E. On the Criterion of Goodness of Fit of the Regression © 

lines and on the Best Method of Fitting Them to the Data. Jour. Roy. 

Stat. Soc., Vol. LXXVII, Pt. 1, pp. 78-84. See also, Pearl, R. Amer. 

Nat. Vol. 48, pp. 505-507, August, I914. 
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determine whether these four points deviate farther from the 

theoretical values than could be expected. By this test we 

find that 

P= 20501 

Or, in other words, if there is no effect of selection we should 

expect to get a fit as bad or worse than that observed in 65 out 

of every 100 trials. This is a reasonably good fit and we may 

conclude that these deviations do not behave differently than 

might be expected if there was no effect of the selection. There 

is thus no positive evidence that the selection has produced any 

effect even in the first year after the selection. 

SUMMARY. 

Summarizing the results of this section it may be said thai 

from the data so far examined there is some evidence of an effect 

of a selection upon the rows grown the next year. In no single 

case is the effect great enough to be significant in itself. How- 

ever, the fact that there is a reasonably large difference in the 

same direction after each of the three selections indicates that 

there may be some immediate effect of the selection. 

It is quite possible that the apparent effect of selection upon 

the rows grown the following year is to be explained as physio- 

logical rather than genetic. It is possible that the larger and 

consequently. more vigorous plants produce grain which has 

more nourishment or which for some other reason gives the new 
plant a better start. This brings us to an old queston which it is 

extremely difficult to answer. It will be considered in a later 

paragraph. 

THE EFFECT OF SUCCESSIVE SELECTIONS IN THE SAME 

DIRECTION. 

If the slight effect of selection upon the following generation, 

as noted above, is due to changes in the germinal substance, then 

a much more marked effect ought to be produced by two or 

three successive selections in the same direction. A portion of 

the 1913 rows have been subjected to two such selections and 

some of the 1914 rows to three such selections. The results are 
shown in table 7. 
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TABLE 7. 

Showing the Effect of Two or Three Successive Selections in 

the Same Direction. 

1913 Rows. 1914 Rows. 

! a steal te 
Selection. Selection. Selection. £election. 

l ’ = | 
ap | = ar = + = ar = 

1 l l | 
Number of rows........... 28 39 24 41 kz 23 17 21 
Total deviations........... 26.93 {28.75 |16.21 |30.45 |20.01 |30.07 |19.60 |36.66 
Average deviation per row] .962| .737) .675| .743) 1.177| 1.307) 1.153) 1.746 

i | 

From this table it is noted: 
1. That with two successive plus selections (1913 rows) 

there is no effect of the selection. There is a slight excess of 

the total minus deviations, i. e. in the direction opposite to the 

selection. 

2. With two successive minus selections (1913 rows) there 
is a substantial excess of the total minus deviations.. The total 

minus deviations are almost twice the total plus deviations. 

3. With three successive selections in the same direction 
(1914 rows) there is an excess of the minus deviations in each 

case. Even where the selection has been plus in each year the 

total minus deviation is one-third greater than the plus devia- 

tions. Here there is a substantial excess in the opposite direc- 

tion to the selection. 

4. With three successive minus selections there is a marked 

excess in the direction of the selection, 

Judging from these figures it would appear that successive 

plus selections have resulted in rows which on the average were 

below the means of their lines. On the other hand successive 

minus selections have shown in each case very marked excess 

in the direction of the selection. 

The results so far obtained are to a large extent contradictory, 

It has been seen that, considering the effect of each selection on 

the years following it, there is some evidence of a positive 

effect on the year immediately following. If this effect were 

really due to the selection, then successive selections in the same 

direction ought to produce a still more pronounced effect. From 

table 7 it is seen that this prediction is realized in the case of the 
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minus selections but with the plus selections the opposite result 

is obtained. 
In view of the possible significance of these figures and those 

exhibited in tables 3 to 6 it is worth while to attempt an analysis 

of these data by still other methods. 

INDICES OF SELECTION. 

Attention has been called to the fact that in the method used 

in the preceding pages two factors have been left out of account. 

These are (1) the possible difference in the variability of differ- 

ent pure lines, and (2) the size of the deviation of the selected 

plants. That is, all plus deviations of the selected plants have 

been given equal weight although some plants were 20 grams 

above the mean and others only a fraction of a gram. If there 

is any real influence of the selection, a plant 20 grams above its 

mean should have more effect on the next generation than a 

plant only one-half gram above its mean. In view of the fact 

that the results obtained by the preceding method are somewhat 

doubtful in meaning it will be well to take these factors into 

consideration. 

The difference in the variability of the different pure lines 

could best be expressed by their standard deviations or coeffi- 

cients of variation. It would then be possible to divide the dev- 

iation of each selected plant or of each row by the standard 

deviation of the corresponding pure line. This would express 

the variability of the plant (or row) in terms of the varia- 

bility of the pure line. However, in the majority of the pure 

lines used in this work the number of rows is too small to obtain 

a reliable standard deviation. 

Very probably the chief factor in increasing or decreasing the 
standard deviation of a given line is the size of the mean. The 

greater the size of the mean the greater the chance for absolute 

variation. Consequently if each deviation is expressed as a per- 

centage of its mean it is probable that the chief element in 

the difference in variability will have been taken into account. 

We have, therefore, gone through the tables (cf. table 2) for 

each pure line and expressed the deviation of each plant and 

each row as a per cent. of the mean of that pure line for the 

given year. 



STUDIES ON OAT BREEDING. 27 

In order to take account of the second factor, viz. the size 

of the deviation of the selected plant, the following points may 

be considered. If there is an effect of the selection the rows 

from the plus selections will tend to deviate in the plus direction, 

and vice versa. Owing to the regression the deviation of the 

daughter rows will not usually be so great as that of the 

mother plant. The amount of this regression and likewise the 

amount and direction of the deviation of each row in relation 

' to its mother plant may be expressed as an index. If we let 

Dm be the deviation of the mother plant from its mean and Dd 

the deviation of the corresponding daughter row from its mean. 

then an index, /, may be calculated in which 

Dm — Dd 
if — 

Dm 

If in this index the daughter row lies at the mean of the 

punesine then Yq its zero and J — 1.0) In “this case: there 

is no effect of the selection. If the deviation of the daughter 

row Dd is in the same direction as the deviation of the mother 

plant, then J < 1.0 and there is apparently an effect of the 

selection.- If, on the other hand, the daughter row deviates 

in the opposite direction to that of its mother plant, then / 

=) tO), 
This “Index of Selection’ in reality expresses the amount 

of regression of the offspring on the parent in the individual 

case. It also brings together considerable other information 

into a single constant. Thus if the index is less than I we 

know at once that the row in question deviated in the direction 

of the selection. It likewise tells us the amount of deviation 

relative to the selection. If the index is 0.5 the row deviated 

half as far as the selected plant. If the index is 1.33 we know 

that the row deviated in the opposite direction to that of the 

*To be distinguished from a “Selection Index.” Cf. Pearl R. and 

Surface, F. 'M.—Selection Index Numbers and Their Use in Breeding. 

Amer. Nat., Vol. XLIII, pp. 385-400, 1909. Also Pearl, R.—Further Notes 

Regarding Selection Index Numbers, Amer. Nat., Vol. XLVI, pp. 302- 

307, 1912. 

*Tt should be remembered, however, that these indices are not the same 

as Pearson’s coefficients of regression calculated from the correlation 

coefficient and the standard deviations. 



28 MAINE AGRICULTURAL EXPERIMENT STATION. IQI5. 

selected plant and that its deviation in that direction was equal 
to one-third the deviation of the mother plant. 

Attention should also be called to the fact that if the devia- 

tion of the daughter row is in the same direction and greater 

than the deviation of the selected plant the index will be nega- 

tive. Further if the deviation of the daughter row is in the 
opposite direction and greater than the deviation of the 

mother plant the index will have a value greater than 2. 

These indices may be treated as other statistical constants. 

Thus, if there is no effect of selection within the pure line 

these indices, on the average, will be equal to 1.0 within the 

limits of chance deviations. If there is an effect of the selec- 

tion the average index will be significantly less than 1.0. On 

the other hand, if the average index is significantly greater 

than 1.0 it will indicate that there is a tendency for the devia- 

tion to swing in the direction opposite to the selection. 

In calculating these indices the deviations of the plants and 

the rows expressed as percentages of their means have been 

used instead of the absolute deviations. In this way these in- 

dices take account of both the factors discussed at the begin- 
ning of this section. 

Indices have been calculated to show the effect of each of 

the three selections upon the rows grown in each of the suc- 

ceeding years. The average index for both the plus and minus 

selections and for all the rows grown in each year is given in 

Table 8. Probable errors for the mean index have been cal- 

culated from the distributions of all the indices for each year. 

TABLE 8. 

Showing the Mean Index of Selection for the Plus and Minus 

Selections and for All the Rows, for Each Vear. 

Mean InpeEx. 
Rows 

SELECTION MapDE IN grown in 2 

+ selections. - selections.| All selections. 

ONT oa eB a peak ae ae 1912 1.1575 1.1556 1.1566 + .1442 
OE eon arate tenets | 1913 1.3051 0.8910 1.0932 + .1522 
1 (CC Gr ESR RR yeti AES een 1914 1.0053 0.8532 . 0.9250 + .0491 
1G De Rees ees eee eee | 1913 0.9509 0.9615 0.9568 = .0241 
dU F a rere nate oe Nets 1914 1.0151 1.0100 1.0126 + .0139 
dt Ca one.” to Maa 1914 1.0285 1.0102 | 1.0197 + .0221 
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From this table it is seen: 
1. That in the majority of cases the mean index is not far 

from the theoretical value 1. From the indices for all the 

selections in each year (last column) it is seen that in the 

majority of cases the deviation from 1 is not at all or very 

little greater than the probable error. In two cases, viz. the 

IQII selection and 1914 rows, and the 1912 selection and 1913 

rows the difference is very nearly twice the probable error. In 

these cases the mean index is less than 1 indicating a possible 

effect of the selection. 
2. ‘There is considerable difference in the mean index of 

the different years. Thus the 1911 selection and 1912 rows 

show a mean index considerably above 1. However, the 

probable error of the index for all the selections is practically 

as large as the deviation of the index above 1. On the other 

hand the 1912 selections and 1913 rows show a mean index 

consistently less than 1.0. The difference between 1.0 and the 

mean index of all the selections is .0432, a little less than twice 

the probable error. In none of these cases is the deviation from 

1.0 statistically significant. 

3. On the whole the mean index of the plus selection is 
greater than that of the minus selection. In only one case 

(1912 selection and 1913 rows) is this relation reversed. In 

three of the other years the difference is only nominal. How- 

ever, in two cases (1911 selection and rows of 1913 and of 
1914) the excess of the mean index of the plus over that ot 

the minus selections is quite marked. If we average the six 

mean indices of the plus selections it is found to be 1.0770, 

while the corresponding average for the minus selections is 

only 0.9803. It is very doubtful whether this difference has 

any significance. 
4. There is no evidence from ‘these indices that the selec- 

tion is more effective upon rows grown the year after the 

selection than upon rows grown in later years. 

Many of the irregularities in these mean indices are attributa- 

ble to the effect of one or two selections. For example, in Line 

No. 262 a plant was selected in 1911 whose yield was only 0.05 

of a gram above the mean. It so happened that several of 

the rows grown from this plant deviated from their mean 

much farther than 0.05. Consequently they gave indices much 
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greater than 1; in one case an index of —23.5 and in another 

+48.8. These extreme variations tend to balance each other 

and no doubt would do so if sufficient rows were grown. But 

with a small number of rows such a selection may materially 

change the value of the mean index. ‘There is a priori no rea- 
son why such small selections should be omitted. For on the 

selection theory a small variation should result in a much 

smaller deviation in the daughter row. However, there are 

very few of these small selections in the present data, 

In order to show the effect of this one small deviation, which 

is by far the smallest one in these data, we may give the mean 

index for the 1911 selection upon the 1912 and 1913 rows when 

Line 262 is omitted entirely.” 

TABLE 9. 

Mean Index with Line 262 Omitted. 

Meran INDEX. 

Rows GROWN IN 
-+selections. —selections. All selections. 

GUD eee aa ras Aba SOP Ane ARON hy 0.9952 eae 1.0842 

TIC TR iene aaeee teenie ome noma eas ana cy 1.1249 0.8910 1.0043 

Comparing these figures with those in the first two rows of 

Table 8 it is seen that omitting the effect of this very small 

selection results on the average in bringing the mean index 

Nearer tO. L. 

On the whole these indices do not give us any evidence that 

the selections have had any effect upon the succeeding gener- 

ations. ‘The values tend to fluctuate about 1.0 as demanded 

by Johannsen’s theory. It should be pointed out that if regres- 

sion took place within these pure lines according to the Galton- 

Pearson theory of ancestral inheritance the value of these 

indices should approach the value 0.333. There is not the 

slightest indication that they do this. 

“There were no rows grown from this small selection in ror4. 
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INDICES OF SUCCESSIVE SELECTIONS IN THE SAME DIRECTION. 

As a matter of completeness it will be well to examine the 

indices for those rows which have been subjected to several 

successive selections in ‘the same or different directions. 

Table 10 shows the mean indices for the four classes ot 

selection possible in the 1913 rows. ‘Table 11 shows the mean 

indices for the possible kinds of selections to which the 1914 

rows have been subjected. 

TABLE IO. 

Mean Indices of Selection for Each of the Four Kinds of 

Selection for the 1913 Rows. 

Mean INDEX OMITTING 
Mean INDEX. Line No. 262. 

Character of Number “ 
the selection. of rows. 

| 1911 1912 Number 1911 
selection. selection. of rows. selection. 

| } 
shar 67 .0.7350 0.9252 65 1.1044 
== 65 0.8097 | 0.8615 64 0.8241 
+— 59 1.9525 | 1.0716 57 1.1481 
== te 67 0.9698 | 0.9766 66 0.9698 

TABLE II. 

Mean Indices of Selection for Each of the Possible Kinds of 

Selection for the tor4 Rows. 

Mean INDEX. ' 

CHARACTER OF SELECTION. Number 
of rows. 1911 | 1912 1913 

selection. selection. selection. 
| 

ST oetet at aye tetede foe yee aieh i ier suena Gs 40 0.9734 1.0453 1.0821 
ee pe rene CRRA reves aos 26 1.0833 1.0128 0.9546 

Sf hat May oly ceiz eyo oko ieee 16 1.1394 1.0320 1.0051 
Se Baie aro Cans Ee eon Oe 6 0.5460 1.0731 0.9776 
eS SN ERP Cyees eacatiantcee 12 1.0912 1.0574 1.3085 

SS a Ne re, ak IS Sea ea he ecIar 10 1.2460 ON 1.1770 
a Eine oar eee ee nee 30 0.75386 1.0576 0.9797 
ae epee goin ex Mt EDF 38 0.7335 | 0.9726 0.9063 

| 

From Table Io it is seen that the apparent marked effect of 

the two plus selections in 1911 entirely disappears, if we omit 

Line No. 262 in which there is one selection only very slightly 
above the mean. In a ‘similar manner the very large mean 

index for the + selection in 1911 is reduced to a figure com- 

parable with other indices. However, with two minus selec- 
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tions there is in each case a very marked decrease in the mean 

index. This index is of the same order of magnitude with each 

of the two selections. Further it is not essentially changed by 
omitting the one disturbing line (No. 262) from the 1911 

selections. 

From table 11 it is seen that there is very little regularity 

in the indices of the three selections. Thus with three plus 

selections the mean index shows a tendency to lie slightly above 
1, although probably not significantly. At least it may be said 

that there is no evidence that three successive plus selections: 

have modified these pure lines in the direction of the selection. 

With three minus selections the case is somewhat different. 

With each of the three selections the mean index is considerably 

less than 1, indicating that possibly the minus selections have 

produced a real effect upon the pure lines. On going through 

the individual indices it appears that the result is not due to a 

few very small indices but that there is a real tendency for the 

indices in these classes to be less than 1. This result it will be 

remembered falls into line with the conclusions drawn from 

Tables 7, 8 and Io. 

SELECTION FOR CHARACTERS OTHER THAN YIELD. 

In the preceding pages the only data dealt with have been those 

for the yield of grain per plant. In order to see whether the 

other characters wpon which we have data behave in a similar 

manner the records of some of these have been at least partially’ 

analyzed. The characters to which most attention has been paid 
are the height of plant and the number of culms. These show 

but very little that is essentially different from the data for 

yield of grain. On this account we will discuss the data for 

height very briefly and omit the remaining characters, 

Tables 12, 13 and 14 show the same data for height of plant 

that Tables 3, 4 and 5 show for weight of grain. 
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TABI 12. 

Effect of the ror1r Selections for Height of Plant upon the 

Rows m Each of the Three Succeeding Years. 

a SELECTED 
a PLANTS. DaucuHTerR Row. 
= | fl SG uM PAD Reel ke 
(e} i} 

Bh +Selections. —Selections. 
n 
= | —— — | = —— — — 

e | | 
aa ar == taal t 

| i j Nl : 

Number of.rows............. 86 7740) || 44 |, 42 So. 35 
1912|Total deviations............. 393.35 |420.53 ||180.65 |166.00 |121.77 |136.39 

Average deviation......... oA 4.574| 6.008|| 4.105) 3.952) 3.478] 3.897 
: iNamberiotmowseeme ene. oe 130 126 | 61 69 | 71 55 
1913)Total deviations............. 566.58 |697.39 ||277.19 |267,.83 |249.56 |258.50 

[Average deviation............ 4.356] 5.5385/| 4 544 3 882) 3.515} 4.700 
Number of rowsia. 0-5. ao 102 | 34 | 42 52 50 

1914|Total deviations............. 335.07 |726.39 )/117.45 125.67 1194 .54 |186.31 
Average deviation............| 4.409} 7.121] 3.454 2.991; 3.741| 3.726 

if 

TABLE 13. 

Effect of the 1912 Selection for Height of Plant upon the 
Rows m Each of the Two Succeeding Years. 

SS | SELECTED 
‘a PLANTS. Davucurer Rows. 

B a 
© | F 0 
80 | -+Selection. —Selection. 

E orates | a 
S | | 
m4 ho Se So Sp = oP aie 

i | | 

| | 1 

Numberjof rowsis. °.25 02.5.4) 101 155 55 | 46 77 78 
1913)|Total deviations............. 540.48 1697 .42)/179.56 |176.09 [347.19 (350.24 

Average deviation............ 5.351) 10.948 3.265, 3.828) 4.509} 4.490 
Number of rows.) 2.2.2... -: 78 100 40 | 38 46 54 

1914) Total deviation. Aiea Sore pase 401.45 |1123.88)|139.58 | 99.27 |172.41 \212.71 
Average deviation............ 5.147) 11.289 | 3.490, 2.612 3.748) 3.939 

(ABER ery: 

Effect of 1913 Selection for Height of Plant upon the Rows 

Grown the Next Year. 

is} SELECTED 
a PLANTS. DatvcutTerR Rows. 

a0 +Selection. |*—SrLecrion. 
n 
= is = ——— ss et 

5 | | Po SS + | = =r | = 

Number of rows............. 101 “Ger 47 54 | 39 38 
1914/|Total deviations PESO ce td aye 899.73 |933.82 ||169.60 |171.11 142 .39 |140.87 

Average deviation...........) 8.908) 12.128 3.609) 3.169) 3.651; 3.707 
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Inspection of these tables shows: 

1. That in each year the number of daughter rows is very 

equally divided between the plus and minus columns. In no 

case is the difference greater than might be expected in random 

sampling. 

2. The total deviations of the daughter rows are in most 

cases also very equally divided between the plus and minus 

directions. In four out of the six cases the excess of the total 

deviation is in the direction of the selection. In only one in- 
stance is this deviation large enough to be significant. This is 

in Table 13, the rows grown in 1914. For the plus selection 

in this year the theoretical total deviation is 119.43 centimeters. 

The difference between the observed and expected ratios is 

20.15 centimeters. As noted before it is difficult to determine 

the standard error of these total deviations. However, it is 

probable that this difference is not beyond the range of the 

fluctuation of random sampling. In all of the other years the 

difference is certainly insignificant. For this and other reasons 

noted below, it seems probable that this one large deviation is 

not significant in connection with the selection. 

3. Inspection also shows that the average deviation per 

plant row is very equally distributed between the plus and minus 

columns. ‘The largest difference between the observed and ex- 

pected average deviation is only a little over 0.4 ¢m. However, 

in g out of 12, or in 75 per cent. of the possible cases the 

excess is in the direction of the selection. This difference is 

not greater than might arise in random sampling. : 

4. There is no evidence that the selection for height of plant 
has produced a greater effect the first year after the selection 

than in later years. 

Since the above tables do not give any positive evidence of 

selection, it has not been thought necessary to calculate all of 

the indices of selection for this character. The indices for twc 

years have been calculated and they show essentially the. same 

thing as the indices for weight of grain. The indices for height 

tend to vary a little more widely from the average walue of 1 

than those for grain weight. ‘This is due to the fact that some 

of the selections for height were much nearer.the mean thar 

in the former case. It is not thought necessary to table these 

indices. 
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DISCUSSION. 

The statistical analysis of these data has given but very little 

evidence of the positive effect of selection within these pure 

lines. ‘The one or two instances in which there is some doubt, 

may be discussed briefly. The first instance is that shown in 

Table 7 in which the total deviations of the daughter rows show 

a positive excess in the year following the selection. ‘There is 

some question as to whether these excesses in the direction oi 

the selection are not to be regarded as coincidences of random 

sampling. ‘This is rendered more probable because the later 

analysis by means of the indices show very little evidence for 

such an effect. 

However, if these excesses are to be regarded as significant 

it is very probable that they are due to physiological rather than 

genetic causes. It is quite conceivable that the grain from the 

more vigorous heavy yielding plants differs from that of the 

smaller plants in either the amount or quality of its food 

material. It was thought that possibly some evidence on this 

point could be obtained by determining the correlation between 

the yield and the weight per 100 grains of individual plants. 

This correlation was determined for several pure lines but in 

each case it was significantly zero, even. showing a slight nega- 
tive value in some instances. Thus it appears that the size of 

the grain is not the determining factor in these data at least. 

Whether the grain from the large and small plants vary in the 

character of their nutrient material is a question that we have 

not studied. 

It was pointed out in connection with Tables 7, 10 and 11 that 

with successive minus selections there was a positive effect of 

the selection. This was shown both by a study of the devia- 

tions from the mean and of the indices. On the other hand, 

successive plus selections appeared to show a negative effect of 

the selections. Whether any significance is to be attached to 

these slight differences or not cannot be decided by the present 

data. 

On the whole these results certainly show that selection within 

these pure lines of oats has been without any marked effect 

upon the progeny so far as the characters studied are concerned. 

The results based upon the study of the indices agrees as closely 

as could be expected with Johannsen’s theory. 
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It is proposed to continue the selections within certain of 

these pure lines upon a somewhat different plan. It is hoped 

that by these methods it will be possible to analyze the data by 

an individual rather than a statistical method. Such an analysis 

was attempted with the present figures, but it was found that 

they are inadequate for that purpose. It is believed that possi- 

bly some new evidence can be brought to bear upon the selec- 

tion question in that manner, 



ios) NI STUDIES ON OAT BREEDING. 

SUMMARY. 

The chief points brought out in this paper may be summarized 

as follows: 

1. The present study attempts to analyze the results of 

three successive years of selection within pure lines of oats. 

Twenty-eight pure lines representing 13 varieties have been 

used in this work. In the four years 621 garden rows have been 
grown involving over 12,500 plants. The characters studied 

were weight of grain, weight of plant and of straw, height of 

plant and the number of culms. Only two characters, yield of 

~ grain and height of plant, are analyzed in detail in this paper. 

The remaining characters show essentially the same things. 

2. It is pointed out that the oat flower is practically always 

self-fertilized. It is shown that if this is true every oat plant 

must be regarded as homozygous for all of its characters. Con, 

sequently the oat plant fulfills all the requirements in the original 

definition of a pure line. 

3. The characters studied are subject to rather wide fluctua- 

tions due to environment. For this reason it is not possible to 

compare the absolute values of these characters from year to 

year. Instead the deviations of the plants and rows from the 

mean of their pure line in the given year have been used. 

4. As a first approach to the problem in hand we have de- 

termined the number of rows, grown from plus selections, 

which deviated in the plus direction and likewise the number 

deviating in the minus direction. ‘The same thing has been done 

for rows grown from minus selected plants. ‘Thus for each 

selection there are four classes of rows. (Cf. Tables 3, 4 and 

5). Also the sum of the deviations of the rows in each class 

has been determined and likewise the average deviation in each 

class. | 

5. From these data for the yield of grain, it is pointed out 

that usually in the year next following a given selection there is 

an excess deviation in the direction of the selection. This appar- 
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ent effect of a given selection is very much less noticeable or not 

at all in the later years. It is probable that the effect in the first 

year is due to physiological rather than genetic causes, 

6. Considering the effect of two and of three successive se- 

lections in the plus direction lit is seen that there is an excess 

deviation in the direction opposite to the selection. However, 

with two and three selections in the minus direction there is an 

excess in the direction of the selection (Table 7). ‘These results 

balance each other so that it appears safe to conclude that 

neither were due to the effect of the selection. 3 

7. The methods of analysis described above leaves out of 

account two factors, viz. the difference in the variability of 

the different pure lines and second the size of the deviation of 

the selected plant. The first of these factors can be partially 

taken into account by expressing each deviation as a percent. of 

its mean. “The second factor can be accounted for by expressing 

the deviation of each plant as an index. 

Dm — Dd 
if = 

Dim 

where Dm is the deviation of the mother plant from its, mean 

and Dd is the deviation of the daughter row from its mean. If 

there is no effect of the selection as Johannsen claims then this 

index should on the average equal 1. If regression takes place 

within these pure lines as claimed by the Galton-Pearson theory 

of ancestral ‘heredity, the index would on the average approach 

0.33. In general if the index is significantly less than 1 it 

indicates some effect of the selection. 
8. For the yield of grain, these indices have been calculated 

for the effect of each selection upon the rows grown in each of 

the following years. The average index for each class of 

selection and for all the selections are given in Table 8. As 

shown in their probable errors these mean indices are not sig- 

nificantly different from 1. "This indicates that there is no effect 
of the selections within these pure lines. : 
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g. The mean indices showing the effect of two or three 
successive selections in the same or in different directions are 

shown in Table 10 and 11. These indices are also significantly 

equai to 1 with the possible exception of the successive minus 

selections. These later indices are consistently less than 1. 

Whether they really indicate an effect of the selections or not, 

cannot be determined from the present data. The values are 

not very far below 1 and in view of the other evidence we are 

inclined to regard them as random fluctuations. 

10. It is pointed out that where selections are made which 

are only slightiy above or below the mean of their pure line, 

spurious values cf this Index are sometimes obtained. This is 

especially true if a relatively small number of rows are grown 

from such a selection. ‘The reason for this is that the means 

ot some rows may deviate much farther from the mean of the 

line than did the mother plant. This will produce indices very 

large either positive or negative. A priori there is no reason 

for excluding such small selections. They ought, on the selec- 

tion theory, to result in rows which would deviate less from 

the mean of the line than rows grown from large selections. 

Only one such “small” selection is included in the present data. 

The effect of omitting the line (No. 262) to which it belongs 

is shown in tables 9 and to. 

tt. The analysis of the selections for height of plant shows 

essentially the same results as found for yield of grain. Analy- 

sis by the method of deviations shows that in only one instance 

is the excess in the direction of the selection large enough to 

have any possible significance. For reasons discussed in the 

text 1t is probable that this one large deviation is not signifi~ 

cant in connection with the selection. 

ieee lindices sot selection tor height or) plant shaver been 

calculated for several of the selections. Since they show 

nothing essentially different from those for yield they have 

not been included in the present paper. 
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13. On the whole the results obtained in this study give no 

evidence that selection for three years has modified any of the 

characters studied. The one or two apparent exceptions dis- 

cussed in the paper might very easily arise in chance distribu- 

tions where so small a number of years are considered. ‘The 

weight of the evidence against an effect of selection far out- 

weighs the evidence for such an effect. Jt must be concluded 

that in the present material and for the characters studied, selec- 

tion for threy years has produced no effect which can be detected 

by the methods used. 

14. It is proposed to continue a portion of these selections 

and later to attempt an individual analysis rather than the statis- 

tical one presented in this paper. 



BULLETIN 236. 

FIELD EXPERIMENTS. 

REPORTED By CHas D. Woops. 

The work of investigation at the two experimental farms 

(Aroostook Farm, Presque Isle, and Highmoor Farm, Mon- 

mouth) is planned by the Director, the Biologists, the Plant 

Pathologist and the Entomologist. The results of the more 

scientific phases of the studies, are reported from time to time 

in the bulletins but it always happens that there are results 

obtained that lie somewhat outside of the lines of work of any 

of the Station specialists. Some of the more popular and prac- 

tical results are here reported. The carrying out of these 

experiments and the taking of the requisite notes devolved upen 

different members of the Staff. In general the field work was 

carried out under the direction of the farm superintendents. 

DRAWING CONCLUSIONS FROM FIELD EXPERIMENTS. 

Field experiments at the best are somewhat uncertain because 

there are so many factors of soil, temperature, rainfall, and 
the like, that affect the results which are beyond the control of 

the experimenter. For this reason it is always planned at this 

Station to carry the same experiment under as nearly as pos- 

sible the same conditions through a series of years before 

attempting to draw any very definite conclusions. The results 

here reported should be considered more in the light of reports 

of progress than of completed studies. It may happen that 

the teaching that a single year’s results seem to warrant may 

be reversed by the repetition of the experiment in other years 

under different climatic or other conditions. This is illustrated 
in the paper on the Effect of Spraying Iron Sulphate on Potato 

Tops given on page SI. 

COMMERCIAL VARIETIES OF Oats aT HiGHMOOR FARM IN IQI4. 

The Station has been conducting a test of commercial varie- 

ties of oats at Highmoor Farm since 1910. The detailed results 
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of these tests for the four years 1910 to 1913 inclusive were 

published as Bulletin No. 229. The results of the 1914 test 

show many interesting points, and are here summarized, 

The method used by the Station in recent variety tests has 

been to plant four plots of each variety. Each plot contains 

1-40 of an acre, making in all 1-10 of an acre devoted to each 

variety. The four plots of a variety are placed in different 

parts of the field so that the yield of any one variety is less 

likely to be affected by the quality of the soil. The average of, 

the four plots is taken as the yield of the given variety for the 

year. 

The twenty-one varieties grown in 1913 were again tested in 

1914. In addition one new variety was added, viz., the O. A. C. 
No. 72. This oat was bred at the Ontario Agricultural College 

and has proven to be a very excellent variety in Canada. 
The past season was an exceptionally good one for growing 

oats at Highmoor Farm. The yields have been far in excess of 

anything previously obtained. One of these commercial varieties 

yielded well over 100 bushels per acre. This was the Minnesota 

No. 26 with a yield of 105.5 bushels per acre. One plot of this 
variety yielded at the rate of 132.5 bushels per acre. Two 

other plots reached 100 bushels while the fourth plot gave over 

89 bushels. 
* Three other varieties yielded only a little below 100 bushels 

per acre. These were the Gold Rain (98.8 bush.), the Early 

Pearl (98.1 bush.) and the Silver Mine (96.3 bush.). 
Of these four highest yielding varieties the Early Pearl and 

the Minnesota No. 26 ranked second and third in yield in 1913. 
These two varieties have now been tested for three years. 

Average yields for the three years are for the Early Pearl, 77.3 

bushels; and for the Minnesota No. 26, 75.3 bushels. These 

two varieties are exceptionally promising for central Maine. 

The Gold Rain variety which ranked second in yield this 

year is also an excellent oat. For the three years in which it 

has been tested it has averaged 72.6 bushels per acre. This is 

a yellow oat which was originally bred by the Experiment Sta- 

tion at Svalof, Sweden. . 
Eleven of the varieties have now been tested for five years. 

On the basis of the four year tests given in Bulletin 229 the 

Irish Victor, Imported Scotch, Lincoln and Prosperity were 



FIELD EXPERIMENTS IN IQ14. 43 

mentioned as the best of these varieties. These four varieties 

yielded well in 1914 but not so well as some of the newer 

varieties mentioned above. The 1914 yield of the Irish Victor 

was 88.6 bushels, the Imported Scotch 86.8 bushels, the Lincoln 

87.6 bushels and the Prosperity 88.8 bushels. 

The extra early oats like the Kherson, Daubeney and Rebred 

60-Day again did not yield as well as the later varieties. It is 

possible that these early varieties will be better adapted to the 
northern part of the state than to the region around Highmoor 

Farm. 

On the whole all of the yields were exceptionally high. The 
average yield of the 22 commercial varieties was 87.5 bushels 

per acre. The highest average yield obtained in any previous 
year was 64.2 bushels in 1910. The exceptional yields this year 

were in the main due to the presence of abundant moisture 

during the growth and formation of the grain. The grain 

matured exceptionally well and is of an excellent color. The 

weight per measured bushel runs unusually high. These oats 

are exceptionally good for seed and it is hoped that they wi!! 

be tried extensively by the farmers in the State in 1915. 

In addition to the testing of these commercial varieties a 

number of new varieties have been originated in the breeding 

work of the Station. A number of these have now been tested 

in large plots for two years and have given very satisfactory 
yields. Several of these new varieties are considerably better 

than any of the commercial varieties so far tested. 

_ The yields per acre of all of the commercial varieties of oats 

grown at Highmoor Farm in 1914 are shown in the following 

table: 

Vield of Commercial Varieties of Oats Grown at Highmoor 
Farm in 1014. 

Acre Acre 

Yield Yield 

Variety Bush. Variety Bush. 
ENDUMCATICC Ne oes. se ec) 70 Minnesota No. 26..5..-: 105 
Pxineticans ©lydesdales: a... 77 Ow NC IN ON 725 mG aaecese 90 

RAURING Ty suc oop. vie ret alls Oop Eresid entero ciaccen go 

Watimeneyarnrs ia chaae saa: S2METOspenityaace aca aore 89 

Davy TEz illo geutng aces Oop webredyO0-Dayeee cane 81 
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GartonINonG. a0 ss 2 92) Senator sea eee 85 
Golda tae se Se Sa 09 Siberiant:ee ee eee 80 
Imported Scotch: =. 3. 22. 67 -SilverdMinic ise 96 
Irish Wactor see 89) Swedisht)Selecias= ae 83 

incoln ene ase eee 88) Victor (black) ae 79 

ihersons ae ah ae 78 White? Blinnie: ses area QI 

Tests oF NEw VARIETIES OF OaTs ORIGINATED AT HIGHMOOR 

FarM. 

In addition to the testing of commercial varieties of oats the 

Station has been engaged for several years in breeding new 

varieties of oats that it is hoped will be better adapted to the 

conditions in this State than any of the existing varieties. The 

first part of this work was begun in 1910 and has now reached 

a stage where the results may be given to the public. 

In 1910 about 350 individual plants were selected for the 

variety test plots of that year. In 1911 the seed from each of 

these plants was sown in a separate garden row. Thus the — 

plants in each row were the offspring of a single plant of the 

year before. Careful notes were taken on each row, and those 

which showed the most desirable characters were harvested and 

threshed, each row by itself. The next year the seed of these 

most promising rows was planted in small plots of 1-2000 acre. 

This was necessary on account of the small amount of seed. 

Notes were again made and only the best plots selected. Thus 

out of 350 plants originally selected the offspring of 33 wefe 

regarded as good enough to continue into 1-40 acre plots in 1913. 

In 1914, 31 of these “pure lines” were tested for the second 
time in duplicate plots. These “pure lines” as they are called 

are essentially new varieties. Each one of them has been devel- 

oped from a single plant. Since the oat flower is always self- 

pollinated each plant in one of these pure lines has the same 

hereditary constitution as every other plant in that line. For 

this reason plots of these pure lines are much more even in 

ripening, in yield, in strength of the straw, and other characters, 

than ordinary commercial varieties. Further, many of these 

new varieties are proving superior in yield to any of the com- 

mercial varieties so far tested. Out of the 31 pure lines tested 

for two years 15 have been judged good enough to be offered 

to the public. These pure lines will be tested further for several 



FIELD EXPERIMENTS IN IQ14. 45 

years and possibly some more of them will be discarded as 

showing no substantial improvement over commercial varieties 

already in existence. 

We believe that these pure lines, represent better seed than 

can be obtained in commercial varieties. They are strictly pure 

bred and come true to type without showing any mixture. They 

further ripen very evenly which is a very desirable character. 

With varieties which do not ripen evenly a considerable amount 

of grain is lost from the shattering of over-ripe plants. 
These new varieties have not been given names but bear the 

number by which they are known in our records, prefixed by 

the word “Maine.” The following table shows the yield of 

these pure lines for the two years and for 1914. The year 1914 

was an exceptionally good one for oats and the yields are higher 

than can be expected in a series of years. A very limited amount 

of seed is available from some of these lines. 

Yields in Bushels per Acre of the Pure Lines of Oats Bred at 

Highmoor Farm. 

Pure LIne. 2-year average. 1914 yield. 

Bushels. Bushels, 
IMiE® IN@s BOS SG oscesbeacboos 91.4 108.7 
IMiaiing: IN@s @Siessoes cose buenos 89.4 120.0 
MIEN INO, BOWS boon oboe hoe eS 88.5 101.7 
Maine No. 86.8 104.2 
Maine No. 85.1 100.2 
Maine No. 83.6 95.7 
Maine No. 83.2 93.3 
Maine No. 83.2 103.7 
Maine No. 81.9 92.7 
Maine No. 81.5 81.5 
Maine No. 81.4 95.9 
Maire No. 81.2 90.6 
Maine No. 80.4 95.7 
Maine No. 79.8 89.5 
Maine No. 79.5 98.9 

ARE de ao cis OOe Raa 83.7 Bushels. 98.2 Bushels. 

| | 

RATE OF SEEDING Oats IN AROvSTOOK COUNTY. 

It is the prevailing custom in Aroostook County to seed very 

heavily with oats. Perhaps the majority of the farmers sow 

from four to six bushels to the acre. It has been the experience 

in other parts of the country, and even in other parts of the 

State, that this is too much seed for the best results. From 

two to three bushels per acre has given the best results in the 
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southern part of the State. However, knowing that Aroostook 
conditions are quite different from those in the other parts of 

the State the Station has not thought it best to make any recom- 
mendation for the former region. 

The acquisition of Aroostook Farm opened to the Station 

the opportunity to start experiments in this direction. Prelim- 

nary experiments were carried out this year (1914). It must 

be understood, however, that these experiments must be re- 

peated several years before trustworthy results can be secured. 

That is, the results obtained this year may not hold good another. 

year when the seasonal conditions are different. What we want 

to know is—How much oats should be sown per acre to obtain 

the best yield in a series of years? Consequently too much 

reliance must not be put in the results of any single year. 

Six different rates of seeding were used this year, ranging 

from two bushels to five. Six plots of the same size were laid 

out in as uniform a piece of ground as could be found. It is 

to be remembered that this is the first year the Station has had 

the farm and little is known of the former management of any 

of the land. This piece was in potatoes in 1913. Of the treat- 

ment and the yield in that and preceding years there is no record. 

The plots were all of the same size but were less than an acre 

each. The seeding was done with a large disk drill. The seed 

used was the Prosperity variety and was grown at Highmoor 

Farm in 1913. It was planned to run these plots in duplicate 

but owing to the lateness of the season before the seeding could 
be done this had to be abandoned. 

The following table gives the results for the year 1914. 

Rate OF SEEDING IN Pecks. | Pounds of straw per pl ot. | Bushels of grain per plot. 

Bee a ee Se Cee cree Wap onew roan 2464 48* 
1 ae eee ey Piers Pech m eed | 2403 50* 
D2 isi nes Sale ata a pep trencee MeN eons 2916 65 
1 Uae Pere te ea hen RA en A Ache E 2768 58 
LG es ee et ee eer 2758 70 
DA | Ne ee ar ar een tA ran itons. 6 carck 2600 68 

*These two plots were slightly injured by colts which broke through a neighboring 
fence. 

These results undoubtedly indicate that the higher rates of 

seeding gave better results this year. The first two plots were 

slightly injured a short time before harvest. On this account 

the yields were doubtless somewhat higher than found. It is 
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further seen that three bushels per acre have given very nearly 

as good a yield as five bushels. Why the yield of grain from 

the plot with 14 pecks of seed should be so much lower than 

those on either side of it is not clear. Apparently it was not due 

to the rate of seeding. The yield of straw was as high as on 

most of the other plots. 
It is planned to continue these experiments for several years. 

In this way it is hoped to be able to answer the question as to 

the proper amount of seed for Aroostook conditions. 

_ SULPHATE OF AMMONIA COMPARED WITH NITRATE OF SODA AS 

A SOURCE OF NITROGEN IN PoTaTO FERTILIZERS AT AROOSTOOK 

FARM IN IQ14. 

A few years ago there was quite a general failure of the crop 

of potatoes in Aroostook County where a certain brand of fer- 

tilizer was used. This fertilizer was analyzed by the Station 

chemists and found to be high grade. While it was not quite up 

to its guaranty in some particulars it did carry enough nitrogen, 

potash and phosphoric acid to more than grow a good crop of 

potatoes. This fertilizer carried none of its nitrogen in the 

form of nitrate of soda, but it was all in the form of sulphate of 

ammonia and high grade organic materials. This led to the 

stronger reaffirming of the position which the Station had taken 

relative to the use of nitrate nitrogen on the potato crop. In 

earlier publications it has been pointed out that the potato makes 

its demands for nitrogen early in the season and that in the cold, 

late springs so common in Aroostook County, the crop demands 

‘that part of the nitrogen should be immediately available. For 

this reason the Station has strongly urged that about one-third 

of the nitrogen in a potato fertilizer be nitrate nitrogen. 

In the process of making gas and coke from coal there is 

developed a large amount of sulphate of ammonia, which in 

many coke and gas plants is still going to waste. In some plants 

this now is being conserved and many thousand tons of sulphate 

of ammonia are thus obtained each year. With the increasing 

use of high grade organic nitrogen for food of animals, the price 

of tankage has been going higher and higher year by year. It is, 

of course, desirable, if it can be done, that as much as possible 

of this sulphate of ammonia which is a comparatively cheap 

source of nitrogen be used in Maine fertilizers. Because of 
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this, arrangements were made to begin in 1914 a series of experi- 

ments to run over a period of several years. The “base” which 

was used in these goods was made by the wet process, whereby 

nitrogen from rather low grade goods is made as available as 

from high grade goods. The available phosphoric acid was 

furnished in the form of acid phosphate and the potash in the 

form of sulphate of potassium. The fertilizer was free from 

chlorides so as to preclude the possibility of the formation of 

poisonous ammonium chloride. The base carried approximately 

one-third of the nitrogen that went into the formula. The 

remainder of the nitrogen was furnished in the form of nitrate 

of soda and sulphate of ammonia, as indicated in the following 

plan: 

Plot 1. Basal mixture and 2-3 of the nitrogen in form of 

nitrate of soda. 

Plot 2. Basal mixture and 2-3 of the nitrogen in form of 

sulphate of ammonia. 
Plot 3. Basal mixture and 1-3 of the nitrogen in form of- 

nitrate of soda and 1-3 in form of sulphate of ammonia. 

Plot 4. Basal mixture, and 1-3 of the nitrogen in form of 

high grade organic and 1-3 in form of nitrate of soda. 

Plot 5. Basal mixture and 1-3 of the nitrogen in form of 

high grade organic and 1-3 in the form of sulphate of ammonia. 

There was about an acre in each plot. The Lowell Strain 

Green Mountain potato was used for seed. The fertilizer was 

applied at the rate of 1500 pounds per acre, and supplied about 

60 pounds of nitrogen, 120 pounds of available phosphoric acid 

and 105 pounds of water soluble potash per acre. Other than 

the fertilizer used the plots were planted, cultivated, sprayed 

and cared for in all particulars alike. 

May and June were rather cool months and hence would be 

favorable to the nitrate of soda. The mean temperature for 

May was 53.2 degrees, for June 56.0 degrees, July 63.5 degrees, 

August. 60.1 degrees and September 55.8 degrees. There were 

several cold nights with frosts in June. May 4 the thermometer 

went to 25 degrees, May 5 to 32 degrees, June 9 to 30 degrees 

and June 28 to 31 degrees, and on this latter date there was 

quite a heavy frost so that it injured potatoes, not in these ex- 

periments but on some other plots at Aroostook Farm. The low- 

est temperature in July was 40, The lowest temperature in 
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August was on the 28th when it was 35 degrees. It was, how- 

ever, colder than this at some of the lower parts of Aroostook 
Farm, where there was a slight frost on this night of August 28. 

It is to be remembered that experiments of this kind cannot 

be expected to give results in a single year that will be conclu- 

sive. The weighed yields on the plots were as follows: Plot 1, 

iyabarcels;: Plot 2,121 barrels; Plot 3,123 barrels ; Plot 4, 126 

barrels; Plot 5, 118 barrels, per acre. The plots containing sul- 
phate of ammonia averaged 119 barrels and the plots containing 

nitrate of soda averaged 126 barrels per acre, while the plot 

which contained both sulphate of ammonia and nitrate of soda 

was half way between or 123 barrels per acre. In this single 

year’s trial the results were in favor of nitrate of soda. 

It is planned to repeat this experiment in 1915. 

MetHop or APPLICATION OF FERTILIZER UPON POTATOES AT 

AROOSTOOK FARM. 

It has always been more or less customary in growing potatoes 

in Maine to apply the fertilizer in the drill or hill at the time of 

planting. This was largely the practice when farm manures 

were used in connection with potato growing and has been fol- 
lowed with commercial fertilizers. Although now when farm 

manures are used in connection with potatoes they are more 

likely to be applied broadcast and a smaller amount of fer- 

tilizer applied in the drill. There was little question in the minds 

of practical growers that when 500 to 1000 pounds of fertilizer 

were applied per acre that it was to the best advantage to apply 

it in the drill. With the increase up to 1500 to 2000 pounds per 

acre the question has arisen whether it may not be advisable to 

apply the fertilizer at different times. This led the Station to 

undertake trials at Aroostook Farm. 

In 1914 an experiment was started to extend over a period of 

years for the purpose of testing the method of applying fertilizer. 

Something over acre plots were used. In the first and fourth of 
the six plots 1000 pounds per acre of the fertilizer were applied 

broadcast before planting and 500 pounds were applied with the 
planter. On plots 2 and 5 the whole 1500 pounds per acre of 

fertilizer were applied at the time of planting. On plots 3 and 

6, 1000 pounds per acre were applied with the planter at the 

time of planting and 500 pounds at the first cultivation. 
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The fertilizer used was high grade, carrying 4 per cent nitro- 

gen, 8 per cent of available phosphoric acid and 7 per cent of 

water soluble potash. One-third of the nitrogen was in the form 
of nitrate of soda, and the remainder was high grade organic 

nitrogen. The yields are based upon weighings and not upon 

measure. The potatoes were clean, without adhering soil. 

In potato experiments at Highmoor Farm the Station had 

found that when there was only a small amount of rainfall fol- 

lowing the second application of fertilizer that apparently this 

added fertilizer was not well utilized. This present season, how- 

ever, at Aroostook Farm there was ample water to dissolve and 

render this plant food in all of the fertilizer available. It has 

been estimated that it takes about six inches of water to suc- 

cessfully grow a crop of potatoes. In the spring of Ig14 the 

ground was well filled with water. In May at Aroostook Farm 

there was 2.74 inches of rainfall, and in June 4.8 inches, in July 
2.23 inches and in August 2.35 inches, or a little more than 12 

inches during these four months. 

On plots 1 and 4 on which 1000 pounds of the fertilizer were 
applied broadcast and 500 pounds with the planter at the time 

of planting, the yield was 121 and 127 barrels, making an average 
of 124 barrels per acre. On plots 2 and 5, where 1500 pounds 

of fertilizer were applied all in the drill at the time of planting, 

the yields were 134 and 127 barrels, or an average of 130 barrels 

for the two plots. The yields on plots 3 and 6, where the ferti- 

lizer was applied 1000 pounds in the drill and 500 pounds with 

the first cultivation, were the same as in plots 1 and 4, being 127 

and 121 barrels with an average of 124 barrels per acre. 

In field experiments of this kind even if there had been 

marked differences it would not do to draw conclusions from a 

single year’s trial because there are so many things that come in 

to modify the results of a field experiment even when the plots 

are as large as these were. 

So far as a single year’s test goes there is little to choose 

between the three methods, although 6 barrels more per acre 

were obtained where all of the fertilizer was applied in the drill 

than in the two other methods. It is interesting to note, however, 

that one of the plots in each method of treatment yielded at the 

rate of 127 barrels to the acre. If those plots alone were selected 
there would have been no difference in yields in the experiment. 
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It is planned to repeat this experiment in 1915, at which time 

there will be added another plot in which all of the fertilizer 

will be applied broadcast before planting and none applied with 

the planter. 

THe Errect oF SPRAYING IRON SULPHATE ON Potato Tops. 

For a number of years the Station experimented with copper 

sulphate and iron sulphate as a means of eradicating wild 

mustard from oats. As it was found that wild mustard could 

be successfully controlled in this way, numerous inquiries were 

‘received relative to the possibility of exterminating wild mustard 

in potatoes. While it was expected that the application of the 

iron sulphate would materially injure the potato vines there 

was no experimental evidence as to what the effect would be 
on the resulting crop. 

In 1913 an experiment of this kind was conducted at High- 

moor Farm in which, strange to say, there seemed to be an in- 

creased yield where the iron sulphate was used. The results 

were published in Bulletin 224. It was stated as a conclusion: 

“The experience indicates that with a field of potatoes badly 

infested with mustard spraying with sulphate of iron solution 

may be resorted to with a reasonable expectation that the yield 

of tubers will not be diminished. At present such a treatment 

can only be recommended as a rather extreme measure.” 

This experiment, on which the above was based, was con- 

ducted in the central western part of the State on Highmoor 

Farm, and in a year in which there was a particularly long 
growing season. A similar experiment was made on Aroostook 

Farm the present season with Green Mountain potatoes. There 

were five plots, three of which were untreated, one of which 

was sprayed once with sulphate of iron, and another which was 
_ sprayed twice with sulphate of iron. The tops that were sprayed 

once quite quickly rallied, and those that were sprayed twice 

were much more checked. The yield per acre on the unsprayed 

plot was at the rate of 138 barrels per acre. The plot sprayed 

once yielded at the rate of 111 barrels per acre, and that which 

was sprayed twice at the rate of 100 barrels per acre. 

The results obtained in 1914 were what would naturally be 
expected and were quite different from those obtained at High- 
moor Farm in 1913. This would seem to indicate, as one would 
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expect to be the case, that sulphate of iron applied to potato 
vines is sufficiently injurious to the vines to render it an imprac- 

ticable method of fighting wild mustard. 

FERTILIZER EXPERIMENTS ON APPLE TREES AT HIGHMOOR FARM. 

As it is pretty generally known, when the State purchased 
Highmoor Farm it had something over 3500 apple trees upon it. 

These trees were about twenty-five years old, but for the most 

part had been completely neglected, as regards pruning, fertil- 

ization, culture and spraying. The first season that the Station 

had the farm the orchards were plowed, cultivated and sprayed. 

Pruning was begun and has been continued until at the present 

time the orchards are in pretty fair shape. It was, of course, 

not desirable or practical to thin the trees out at the start to 

where they should be at the end, but the pruning while rather 

severe each year has been gradually decreased in amount. 

The orchards were annually fertilized at the rate of 100v 

pounds per acre of a commercial fertilizer carrying 4 per cent 

of nitrogen, 8 per cent of available phosphoric acid and 7 per 

cent potash. At the end of the third year the orchards had so 

far responded that they gave a good crop and since that time 

fertilizer experiments have been carried on in various portions 

of the orchards, as follows: 

The use of highly nitrogenous fertilizers have been advocated 

as a means of forcing trees into bearing and in some parts of 

the State has been tried with results that seemed to be gratify- 

ing. This method was first suggested by Doctor Fisher of 

Massachusetts and was tried by the Station several years ago in 

cooperative work with Mr. Pope in his orchard at Manchester 

without very decisive results. At Highmoor Farm a row of 32 

Baldwin trees was divided into three sections. The trees were 
treated alike so far as the application of standard fertilizer was 

concerned, but ten of the trees at each end of the row received 

in addition nitrate of soda at the rate of 100 pounds per acre. 

Also the Baldwin orchard was divided into two parts so that 

part of it received the usual treatment and in addition received 

100 pounds of nitrate of soda per acre per year. No differences 

that could be attributed to the additional nitrate of soda have 

been observed. 
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In experiments carried out at the New York State Experi- 

ment Station it has been found that with their deep clay soils, 
well suited to apple tree growth and apple bearing, that there is 

no effect from the use of fertilizers either upon the growth of 

young trees, the wood growth on matured trees, or in the 

amount, coloring, or size of the fruit. To see if anything like 

this would hold with Maine conditions, particularly with the 
rather shallow soil and with the stubborn subsoil upon High- 

moor Farm, an experiment was begun in 1912. It is to be 

remembered that the orchard had been cultivated and fertilized 

for the three preceding years and brought into good condition. 

About 400 trees were divided into three plots containing 12 rows 

extending clear across the large No. 1, Ben Davis orchard. Plot 

A, (rows 1 to 4) has received no fertilizer since 1912. Plot B, 

(rows 5 to 8) has received annually since 1912, 500 pounds of 

a fertilizer carrying 4 per cent of nitrogen, 8 per cent of avail- 

able phosphoric acid, and 7 per cent of potash. Plot C, (rows 
g to 12) has received annually since 1912, 1000 pounds per acre 

of a commercial fertilizer carrying 4 per cent of nitrogen, 8 

per cent of available phosphoric acid and 7 per cent of potash. 

Careful records of growth shown by measure, and of yields 

of fruits as shown by weight, are made of all of the trees in the 

orchards at Highmoor Farm. Thus far no results that could 

be attributed to the fertilizer have appeared. No person exam- 
ining the twelve rows of apple trees, part of which have been 

fully fertilized, part partially fertilized and part not fertilized 

at all for the past three years, could detect differences whereby 

he would be able to pick out the treated from the untreated 
rows. 

It is to be remembered that in all of these experiments, noth- 

ing has been grown upon the land except apple trees and apples. 

An orchard cover crop is sown in the fall, is plowed under early 

in the spring, and the land is kept cultivated until well into 

August when the cover crop is again sown. The plant food 

stored up in the wood growth and that which has been removed 
in the apple crop has been taken from the soil, but beyond that 

the soil has not been made to pay tribute to any other crop. 

This experiment is to be continued for many years, or until 

the unfertilized rows show evidence of need of plant food. 
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TuRNIPS AS A STOCK Foon. 

YIELDS AND FOOD VALUE. 

It is probably true that the corn plant generally yields a 

larger amount of digestible dry matter at less cost than any 

other plant that usually enters into a rotation. There are, how- 
ever, parts of the State in which corn does not do well. Even 

in the corn growing section of the State there are occasional 

farmers who desire to grow succulent food and do not wish to 

go to the expense of putting up a silo. These people have 

always looked towards roots for a green winter food. This is 

particularly true of the eastern part of Washington County 

where many farmers are interested, in a small way, in dairying. 

One of their most serious problems is how to provide some form 

of succulent food for winter use. On many of the farms corn 

cannot be grown, partly because of the climatic and partly 

because of soil conditions. Nor have mangolds been grown in 

that locality with marked success. Both turnips and rutabagas, 

however, seem particularly adapted to that section of the State. 

Large crops can be grown. They thrive on clay soils. They 

can be planted late after the low lands have become fit to work. 

They furnish a hoed crop for the rotation upon land on which 

no other hoed crop can be grown. And they fill a very impor- 

tant place in the ration of the dairy animal. 

A cooperative field experiment planned by the College of 
Agriculture and carried out by Mr. Clarence A. Day on the fatm 

of Mr. F. P. Washburn of Perry, is here reported. 

This experiment is in a series in which the following problems 

are being studied; the place of turnips in the rotation; as to 

whether the crop does better on sod or on potato ground ; meth- 

ods of fertilization; tests of varieties; and an attempt, if pos- 

sible, to get at the cause of the serious trouble to turnips in 

Washington County known as black-heart. 

The field selected for this experiment was a clay loam, free 
from rock, and typical of the better grade clay soils in the towns 

near the St. Croix River. For the purpose of the test the field 
was divided into tenth acre plots, 2 rods by 8 rods in size. The 

fertilizer used, the yields in pounds per plot and in bushels and 
tons per acre, and the quality of the turnips are given in the 

table which follows: 
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Table showing varieties grown, fertilizers used and yield and 

quality of rutabagas grown in cooperative test at the farm of 

F. P. Washburn, Perry, in 1914. 

| | YIELD. | QuUALITY. 

| Per | Black 
Acre. | hearted 

VARIETY. FERTILIZERS. 6 | 
| ie = peas n 2 | as 

iro} © | ce = 
. fol) fs} n } mo) — sc 

% 25| 8) 8| 8| 3| 2 
Ay aa) |) A | @) ~Q | oh 

| l | 
| 7‘ | Se % 

1 Carter’s Imperial. .... '600 pounds fish chum....... 4775) 795|23.8) - | 100) — 
2|Carter’s Imperial..... \400 pounds chum........... | 

'100 pounds acid rock..... | | 
| 30 pounds muriate......... 5635| 940;28.2| 45) 55) - 

3)Carter’s Imperial..... | 8 pounds nitrate:......... | 
: 80 pounds acid rock....... | 

'45 pounds tankage......... | 
30 pounds muriat»,......... 4750) 795)23.8 35) 65) = 

4/Carter’s Imperial... .. 115 pounds nitrate.. ........ 
25 pounds acid rock......... 
|68 pounds tankage.......... | 
21 pounds muriate.......... 4485| 748)22.4, 44) 48) 8 

5|Carter’s Imperial..... |3 loads barn dressing in drill} 4805 800 24.0 66] 26) 8 

6|Carter’s Imperial..... '2 loads dressing harrowed in 
4 pounds nitrate.....:..... | 

65 pounds acid rock........ | 
20 pounds tankage.......... 
21 pounds muriate.......... 4890) 815/24.5) 10) 16) 14 

7\|Carter’s Imperial..... |2 loads dressing ploughed in | 
150 pounds acid rockin drill; 4025) 670)20.1; 72, 18) 10 

8|Carter’s Imperial..... 2 loads dressing plowedin.. | | 
Sspounds nitrates. eee se 

65 pounds acid rock........ | 
20 pounds tankage.......... | 
20 pounds muriate.......... 4775| 795 23.8) 66] 24! 10 

| 
9\Skiwings Purple Top..|Same as plots 8 and 10......| 4100 682 20.5 88 0] 12 

10\Golden Neckless...... Same as plots 8and9....... | 1900 632/19.0) 100) - - 
IWibitoebio oem etree rec |oece oi tin Sb eke Oe a eed a iets | 2835) 945 28.3} = | 100) - 

opalwtoruherxacreye | sera: uss iehetectaletee cue sistas (46975) 782/23 4 

The average yield per acre for all of the plots and varieties 

was 782 bushels. The estimated cost of labor, fertilizer, rent 

of land and seed, was $59.05. At this rate the turnips cost 7.6 

cents per bushel, or about $2.50 per ton. 

At Highmoor Farm the Imperial Swede rutabagas were 

grown in 1914 to be used as winter food for sheep. The land 

was the rather heavy loam characteristic of the farm. It was 

fertilized with 5 cords of stable manure and 500 pounds of a 

4-8-7 fertilizer per acre. The yield was less than that on the 
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Washington County Farm, being 630 bushels per acre, or 18.9 

tons. It required 130 man hours and 45 horse hours per acre 

to grow and harvest these turnips. 

Rutabaga turnips carry about 11 per cent of dry matter. 

Corn silage from thoroughly matured field corn will have nearly 
19 per cent of dry matter, and silage from immature corn car- 

ries about 14 per cent dry matter. There have not been many 

digestion experiments made with rutabagas, but those that have 

. been made show that rutabagas are considerably more digestible 

than silage made from the entire corn plant. Corn silage has 

about 70 per cent of its organic matter digestible and ruta- 

bagas have gi per cent. About 55 per cent of the protein of 

corn silage is digestible while 80 per cent of the protein or ruta- 

bagas is digestible. Less than 75 per cent of the nitrogen-free 

extract (the soluble carbohydrates) of corn silage is digested 

while 95 per cent of the nitrogen-free extract of turnips is 

digested. 

In the experiments carried on by the Maine Experiment 

Station it has been found as a result of seven trials that with 

Maine matured field corn there was an average yield of 11 tons 

per acre. This carried 4225 pounds of total dry matter of 

which 3075 pounds were digestible. With the much larger im- 
mature Southern corn grown in comparison, as a result of seven 

trials, the yields were 17 tons of silage per acre: This carried 

5000 pounds of dry matter and 3250 pounds of digestible dry 

matter. Approximately 19 tons per acre of rutabagas grown, at 

Highmoor Farm in 1914 carried about 4200 pounds of dry 

matter of which more than 3800 pounds were digestible, or con- 

siderably in excess of the digestible dry matter produced per 

acre in an average crop of silage corn. The 234 tons of ruta- 

bagas grown at Mr. Washburn’s farm in Perry carried two tons 

and a half of digestible dry matter or about a ton more per acre 

than was carried in the mature Maine field corn as found as 

the result of seven trials by this Station. 

As stated at the beginning a ton of digestible dry matter can 

probably be grown cheaper per ton as corn than in the form of 

roots. The corn crop can be handled more completely by ma- 

chinery and has many other advantages. But to the man who 

has late land, or to one who needs succulent food and has not a 

silo, or to one in a locality where corn does not thrive well, 
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rutabagas furnish a large amount of succulent matter that can 

be cheaply grown and without an undue amount of hand labor. 

“BLACK HEARTED’ TURNIPS. 

A very serious drawback to turnip culture in the southeastern 

part of Washington County is that under certain conditions 

they are “black hearted.” This renders the turnip unfit for 

market, although apparently it does not affect its value as a 

stock food. So serious is the situation that some commission 

men in Boston and New York decline to handle “St. Andrews” 

turnips at all. 

The County Demonstrator for the College of Agriculture in 

Washington County learned of these facts in 1913, and had 
specimens sent to the Maine Agricultural Experiment Station 

by Mr. Washburn of Perry. Mr. Washburn said that these 

particular turnips were grown upon a. fertilizer composed of a 

ton of smoked herring skins, 400 pounds of bone black, and 300 
pounds of muriate of potash per acre. Also that the weather 

conditions were too dry for the best results during June, July 

and August. He noted that the disease apparently attacked 

the turnips as soon as they began to form and was very notice- 

able when they became as large as eggs. He said that it did 

not increase in storage. Farmers in that vicinity had always 

grown the Purple Top rutabaga, they had not noticed that 

weather conditions at time of planting had any effect on the 

trouble, although many farmers thought it was worse in a dry 

season. If the turnips stop growing for a time the trouble 

almost invariably appears. Mr. Washburn thought there was a 

relation between the kind of fertilizer used and the turnip 

trouble. With barn manure and fish composted they would get 

good turnips. He had used fish pomace alone and raised a light 

crop of turnips but of excellent quality. The addition of bone 

black and sulphate or muriate of potash increased the amount 

of black heart. He sometimes had as high as 275 barrels per 

acre without a bushel of good ones in the lot. 

The turnips sent to the Station were of perfect form outside, 

the skins were bright and smooth. When cut the flesh had 

large patches of a dull brown color. The discoloration extended 
out nearly to the skin. The flesh of many of the turnips was 

stringy. Careful examination by the plant pathologists showed 

2 
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that this black heart is not a disease in the sense that it is either 

produced by fungi or bacteria. It is apparently a physical con- 

dition arising from some factor or factors in the growth of the 

plants, which laboratory studies failed to disclose. 

One of the objects of the demonstration experiment above 

described was to obtain light upon the nature and cause of black 

heart. The crops from these plots were all tested for black heart 

by cutting 100 turnips taken at random from each plot. The 
results of this examination are given in the three last columns 

of the table on page 55. 

While very little was learned by the season’s experience as to 
the cause of black heart, several theories which have been 

advanced have been explained. The fact that on some of the 

plots the turnips were all black hearted while on others they 

were nearly all perfect, proves that the trouble is not due to 

seasonal conditions, nor is it due to the seed used. It also bears 

out the statement of the plant pathologist that this is not a 

definite disease, for if it were all of the turnips in one row 

would hardly be perfect while those in the next row would be 

all black hearted. In the case of two rows growing side by side 

of different varieties one was all black hearted and the other 

entirely free from black heart. 

The previous observations made by Mr. Washburn that he 

is “certain it is not the fish that gives the black hearted product” 

did not hold in 1914, for the plot manured with fish chum alone 
had all of the turnips black-hearted. It is not due to the chum 

alone, for the plot without chum (fertilized with tankage, 

mirate of soda, acid rock and muriate) had 65 per cent of the 

turnips black hearted. When grown on barn dressing alone 26 

per cent were black hearted; when grown on barn dressing 

with the addition of chemicals 16 to 24 per cent were black 

hearted, on the three different plots. 
Four plots, fertilized alike with stable manure plowed in and 

an application of nitrate of soda, acid phosphate, tankage and 

muriate, were planted with different varieties. Three varieties 

of rutabagas—Carter’s Imperial, Skiwing’s Purple Top and 

Golden Neckless—and a true turnip—White Egg—were grown. 

The Golden Neckless had a smaller yield than the other varieties 

but was entirely free from black heart. The crop from the 
Carter’s Imperial had 18 per cent black hearted turnips, that 
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from the Skiwing’s Purple Top had 24 per cent black-hearted. 

The White Egg was ioo per cent black hearted. 
There is little warrant in drawing very definite conclusions 

from this trial. It seems fairly clear that there is a difference 

in strains as to susceptibility to the trouble, for one variety 
grown was entirely free from black hearted roots. As the 

trouble has, so far as we can learn, never been reported else- 

where it evidently is not due primarily at any rate to seed and 

is perhaps somewhat climatic. The addition of stable manure 
materially reduced the percentage of black heart an all four 

plots. Stable manure carries many active ferments, bacteria, 

and fungi. These may be a factor in control. These trials sug- 

gest that a crop free from or with low per cent of black hearted 
roots is more likely to be obtained when farm manure is used. . 

It is hoped to conduct further cooperative studies in 1915. 

ARE SHEEP PROFITABLE IN MaIne? 

AN EXPERIMENT UNDERTAKEN AT HIGHMOOR FARM. 

At the spring meeting of the Station Council the following 

facts were presented by the Director: 

As is well known, the sheep industry in Maine, as well as the 
country over, has greatly diminished. Apparently the sheep 
industry in Maine reached its maximum in 1880, at which time 

there were in round numbers 565,000 sheep in the State In 

1890 this number had become reduced to 370,000 and in rg00 te 

248,000, in 1910 to 125,000. Between 1910 and 1912 there has 

been a slight increase as the number of sheep reported by the 

State assessors, exclusive of lambs, for that year was about 
134,000. 

Attention was called to the facts:—that at Highmoor Farm 

-there are about 100 acres in pasture at present unutilized; that 

there is barn room which with very small expense could be 

made to carry 150 sheep; and that there has never been perma- 

nent agriculture without animal husbandry anywhere in the 

world. The facts brought out in Bulletin 224 relative to the 
lack of profit in the sale of hay, because of the large amount of 

fertilizing material removed from the land in a hay crop, were 
referred to and it was also pointed out that Highmoor Farm 

now annually sells considerable hay. 
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Because of these facts the Council authorized the purchase 
of ordinary grade sheep sufficient to make the foundation for 

stocking Highmoor Farm, not for the purpose of a definite 

scientific experiment but to study the question as to whether 

sheep can or cannot be profitably raised in Maine. For this 

reason the sheep carried upon the farm are not of fancy type. 

They are not pure bred and, therefore, none of the animals can 

be sold at a fancy price. They are just plain sheep such as any 

ordinary farmer can carry. While care is exercised in handling 

the sheep no high priced labor is used. No special “shepherd”’ 

is employed. 
As this experiment is not of sufficient scientific character to 

warrant its being carried out by any funds which are available 
to the Experiment Station for work of investigation it is neces- 

sary to keep distinct, separate accounts for every item of ex- 

pense and of receipts. Consequently from the treasurer’s books 

it will be possible at any moment to know whether the sheep 

are or are not paying. 

The experiment was begun by placing upon the farm early 

in the summer of 1914 a flock of 75 grade Hampshire sheep 

with their lambs. The sheep were bred in the fall of 1914 to 

pure Hampshire sires. The whole matter is more of a demon- 

stration experiment than of investigation, and is and will be 
handled chiefly with the purpose of ascertaining whether or not 

hay and pasturage can be profitably marketed through sheep. 

The further question as to how far sheep may be relied upon to 

maintain fertility upon Maine farms will be considered. 

Only ordinary animals with ordinary care under ordinary 

conditions are being used. If this venture proves to be a profit- 

able one it will be such that any man in the State can imitate if 
he wishes to do so. If, barring accidents, this venture does not 

prove to be a financial success it is doubtful if the Maine farmer 

would be justified in carrying ordinary sheep for ordinary 
market purposes upon his farm. 

The two chief initial items of expense are for the sheep 

themselves and for the fencing of the pastures. Because of 

the irregular shape of the pastures at Highmoor Farm in order 

to enclose and properly divide the 100 acres, it was necessary 

to build nearly two miles of fence. As there are few sheep 

kept in the vicinity of Highmoor Farm, and as the laws of the 
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State permit dogs to run loose, it was thought necessary to 

make this fence as nearly dog proof as practicable. It is rather 

fine woven, extra heavy wire fence 58 inches high with a barbed 

wire on the inside top. Partly because of the difficulty of ob- 
taining sufficient numbers of cedar posts at a reasonable price 

and partly because of the increased expense of setting wooden 

posts, steel posts were used. The corner posts were set by 

boring a hole with a soil auger and driving to the required 
depth. The cost of the material for the fence was greater than 

it would have been if wooden posts were used, but the cost for 

_labor in building was less. Steel posts are also more teadily 
driven in the spring if thrown up by frost. 

While the first cost of this fence is quite large it is very 

durable. The fence should last with only slight care to drive 

down the line posts each spring longer than a stone wall will 

last. The fence is probably man proof as well as dog proof. 

If it does not prove the former a second barbed wire will be 

strung which will effectually stop anyone, even the most ath- 

letic, climbing over the fence without practically destroying his 

clothing and receiving serious injury from barbs. The barbed 

wire is on the inside of the fence and makes a lawful as well as 

effective highway fencee. 

During the winter the sheep are being fed as follows: At 

6 A. M. hay; at 10 A. M. roots (rutabagas) and apple (culls) ; 

at 2 P. M. straw with grain prepared as described below, and 

at 5 P. M. clover hay. They are given only what they will 

clean up. They are in pretty close feeding quarters which stim- 

ulates competition and makes for cleaner and better eating of 

the feed. 

In the rotation that has been carried upon the farm there are 

quite large amounts of oat straw to be disposed of. There is 

only a small market, and at poor price, for oat straw. It is 

used not only in bedding the sheep but is made into a part of 
the daily ration. The straw is cut into short lengths by passing 

it through a small ensilage cutter (power driven). To each 12 

bushels of the cut and dampened straw there is added a bushel 

and a half of grain mixture composed of equal parts corn meal, 

white middlings and linseed meal. The sheep clean up all but 

the coarsest of the mixture. 
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PREPARING LAND WitH DyNAMITE. 

A great deal has been said about and considerable work has 

been done with dynamite as a means of loosening soil for crops. 

A trial was begun at Highmoor Farm in 1912. An acre and a 

half of land, the soil of which is fairly uniform that was in 

pasture and apparently had not been in crop for twenty-five 

or more years, was made free from stone, divided into three 

uniform plots of a half acre each, and treated as follows in 

September, 1912: One-half acre (A) was plowed and then 

sub-soil plowed. Another half acre, the middle one (B), was 
prepared by boring holes 30 to 36 inches deep a rod apart and 

discharging one-half pound stick of 20 per cent dynamite in 

each hole. The third plot (C) was plowed in the usual way. 

The plan is to leave the whole field to be treated alike each year 

to see if any difference could be noted in the resulting crops in 

the three methods of preparation. 

The soil is the usual rather moderately heavy loam of High- 

moor Farm which is underlain with a very difficultly penetrable 

sub-soil. In the spring of 1913 the whole field was plowed and 

the proper seed bed made for the planting of potatoes. The 

rate of seeding, use of fertilizers, time of planting, frequency 

of cultivation, and spraying to prevent blight, were all alike on 

all three of the plots. Careful records were made during 

growth and at the time of harvest. There were no appreciable 

differences in the crop on the three different plots. In 1914 the 

field was in corn. While there was not a uniform stand there 

were no differences that could be attributed to the method of 

preparation. Oi, 

The field will be sown with oats and seeded to grass in 1915, 

but it is not likely that any differences whatever will appear. 

Notes will be made during the growing season and the yields 

will be measured at harvest. 

Also in 1913 it was necessary to reset about 150 trees in the 

Baldwin orchard. Part of these trees were set in the usual way, 

by digging holes in the spring with a spade, thoroughly mix- 

ing the soil and setting out as commonly practiced by orchard- 

ists. Scattered over the orchard at varying points that seemed 

to be uniform and comparable with the others, the soil was 

loosened by the explosion of sticks of dynamite in the fall of 

1912. The trees here were also set in the spring of 1913. There 
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have only been two seasons of growth since these trees have 

been set, but there are no appreciable differences that can be 

attributed to the method of preparation of soil. The discharge 

of a half stick of dynamite at a depth of 30 inches loosened the 
soil horizontally for a distance of about 20 feet. No very great 

depth of disturbance could be traced below the level at which 

the sticks were placed. 

Further trial was given in this particular soil to see if it was 

possible to take care of surplus water that in spring time accu- 

mulated in some parts of the Ben Davis orchard No. 1. For 

this purpose holes were bored in the fall of r9r2 to the depth 

of about eight feet, and three sticks of dynamite discharged. In 

the spring of 1913 and 1914 there was no appreciable difference 

in the way in which these places that were treated with dyna- 

mite drained than in similar wet places which were not treated 

with dynamite. 
In all of these cases the work was done by an expert in the 

use of dynamite sent out by one of the powder companies. 

So far as the soil and soil conditions on Highmoor Farm are 
concerned it is doubtful if there is any advantage whatever in 

the use of dynamite in the preparation of soil. 

ROTATION EXPERIMENT. 

POTATOES FOLLOWED BY POTATOES VERSUS CORN, FOLLOWED BY 

OATS AND GRASS. 

There is a more or less widespread opinion that sweet corn 

is an exhaustive crop and not a good one to precede seeding 

aown. In 1911, at the suggestion of the late Hon. Rutillus 

Alden, an experiment was begun upon Highmoor Farm to 

test the exhaustive effects of corn and potatoes in relation to 

land treated with chemical fertilizers and with organic manure. 

Four acres were selected in 1911 for the experiment. The 

whole field was planted to potatoes on chemical fertilizer that 

year, using 1,600 pounds per acre of a 4-8-7 goods, Green 

Mountain potatoes were used and the yield was practically uni- 

form over the piece. The different treatments began in 1912. 

It will be noted that on plots A and. B that only commercial 
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fertilizer was used. On plots C and D 8 cords of well rotted 

farm manure, as well as 600 pounds 4-8-7 commercial] fertil- 

izer, were applied to each in 1912. On plots A and D potatoes 

were grown again in 1912, being a second crop in succession. 

The experiment is somewhat unsatisfactory, partly because 

that in 1912 the yield of potatoes was small, due to the com- 

bined attack of Rhizoctonia and early blight. Also sweet corn 

has never been grown to advantage at Highmoor Farm. As 

noted, the crop in that year was small. 1912 had a dry summer 

which doubtless contributed to the reduced yield. 
The results are given in the following tabulation, It will be 

noted that there is no special effect to be attributed to the 

sweet corn on the after crops, although the yield of sweet corn 

was materially less on commercial fertilizer than on the farm 

manure plus commercial fertilizer. The yield of hay in 1914 

was greater on the plots that had farm manure in 1912. 

Rotation Experiment. Treatment and Yields. 

In torr Potatoes Grown on all Plots, Good Vields, 1,600 Ibs. 

4-8-7 Fertilizer Applied to Each Plot. 

Wear. FreRTILIzeER USED. YIELDS. 

2 Prot A. 
1912|1700 lbs. 4-8-7 commercial fertilizer........... 89 bushels potatoes. 
1913) 500 lbs. 4-8-7 commercial fertilizer........... 54 bushels oats. 

| | 2226 lbs. straw. 
1914 S50 Mlbsttopsdressiny carey ieee | 4725 lbs. hay. 

EnoDe Be 
1912/1700 lbs. 4-8-7 commercial fertilizer........... | { 2808 lbs. sweet corn ears. 

: 3620 lbs. stalks. 
1913) 500 lbs. 4-8-7 commercial fertilizer. ......... 58 bushels oats. 

2230 lbs. straw. 
need S50) oss Wo ja) Oheeerayurs fo han shan dumscoobnl 4750 lbs. hay. 

Prior’ GC. 
1912) Sa condsstanmpm anne rise eee eee eee er | | 3482 lbs. sweet corn ears. 

| 600 lbs. 4-8-7 commercial fertilizer...........) 3385 lbs. stalks. 
1913) 500 lbs. 4-8-7 commercial fertilizer........... 59 bushels oats. 

| | | 2475 lbs. straw. 
1914) BO) hos tHoyay bya, 5 coon banca enovdsedede | 5000 lbs. hay. 

1ese(oys) 1D) | 
2 SHIA Xs) Coynols} Heda iMG ooo eco agseoaoon sae | 87 bushels po.atoes. 

| 600 Ibs. 4-8-7 commercial fertilizer...........| 
1913} 500 lbs. 4-S-7 commercial fertilizer........... | { 54 bushels oats. 

| \ 2120 Ibs. straw. 
1914| 350 Ibs. LODEGTESSIMB ES tc Seon teva cet al teeter ene TE | 5065 lbs. hay. 

*100 lbs. nitrate of soda, 150 Ibs. acid phosphate and 100 lbs, muriate of potash. 
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SEX STUDIES. VII. ON THE ASSUMPTION OF MALE 
SHCONDARY “CHARACTERS? BY VA =COW 

WITH,CYSTIC DEGENERATION 

Oke Ey OVARY Ss 

RAYMOND PEARL AND FRANK M. SURFACE. 

Evidence regarding the relation between somatic secondary 
sexual characters and the primary sex organs, the gonads, is 

derived in the main from one or another of three sources, viz.: 

1. Castration experiments. 
2. Transplantation, or organ extract injection experiments. 

*Papers from the Biological Laboratory of the Maine Agricultural 

Experiment Station, No. 82. 

This paper forms the seventh in a series of studies on various phases 

of the problems of sex determination and secondary sexual characters 

. which have been published by the senior author and his associates during 

the past seven years. In accordance with a general policy of the labora- 

tory it is proposed that, in the future, papers dealing with these problems 

shall appear under the general title “Sex Studies.” The papers which 

have already appeared in this series, and which are now assigned numbers 

in the order of their appearance, in accordance with the above mentioned 

policy, are: 

Sex Studies I. On the Relation of Race Crossing to the Sex Ratio. By 

Maud Dewitt Pearl and R. Pearl. Biol. Bul., Vol. XV, pp. 194-205, 1908. 

II. A Case of Hypospadias ina Ram. By R. Pearl. American Vet. 

Rev., Vol. XL, No. 6, pp. 794-706, 1912. 

III. The Interstitial Cells and Supposed Internal Secretion of the 

Chicken Testis. By A. M. Boring, Biol. Bul., Vol. XXIII, pp. 141-153, 

IQI2. 

IV. Fat Deposition in the Testis of the Domestic Fowl. By R. Pearl 

and A. M. Boring, Science, N. S., Vol. XXXVI, pp. 833-835, 1912. 

V. Data on Sex Determination in ‘Cattle. By R. Pearl and H. M. 

Parshley. Biol. Bul., Vol. XXIV, pp. 205-225, 1913. 

VI. The Relative Time of Fertilization of the Ovum and the Sex 

Ratio Amongst Jews. By R. Pearl and Redcliffe N. Salaman. Amer. 

Anthropol., Vol. XV (N. S.), pp. 668-674, 1914. 
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3. Pathological and teratological cases (including henma- 

phroditism) in which some lesion or developmental abnormality 

of the gonads is accompanied by a change in the secondary 
characters. 

‘The present paiper is offered as a contribution to the data 

on this problem under the last category. 

DESCRIPTION OF CASE. 

A pure-bred registered Ayrshire cow, Dorothy of Orono 

(23010), bred and owned throughout her life by the Univer- 

sity of Maine, had the following history: Her sire was Roder- 

ick Dhu (8590) and her dam Dorothy Alaska (14912), a cow 

showing no sexual abnormality or derangement of any kind. 

Dorothy of Orono was dropped October 19, 1906. 

She proved a regular breeder in the earlier years of her adult 

life, as is shown by the following table. 

TABLE ie 

Breeding Record of Dorothy of Orono, 

Date of Birth of Calf. | Sex of calf. | NotEes ON OFFSPRING. 

IGOOMSeptaldmee see S Cross-bred calf sold as skinner. 
UGTOSSepty LOR ses 5 2 Pure-bred Ayrshire heifer Dot Alaska (29358). 

| Still owned by University of Maine. Has never 
shown any sex abnormalities. 

ISP Ion BE A Al o Cross-bred calf, sold as skinner. 

When 3 years and 327 days old Dorothy of Orono was 

started on an official milk |test of one year, which she completed 

with a record of 11463 lbs. of milk, carrying 417.71 lbs. of 

butter fat. For this record she was entered as No. 426 in the 

Ayrshire Advanced Registry. 

Her complete lactation record is shown in ‘Table 2. 
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TA BEE 2: 

Lactation Record of Dorothy of Orono. 

| Days | Pounds | Pounds | 
LAcTATION PERIODS. | in | of of Remarks. 

| milk. | milk. fat. E 

“Sept. 21, 1909-Aug. 4,, | 
MOM OMY Nac. Sos ec has. 316) 7,840.6) 293.62) 

il oxee SN ae Ores | 440 12 426.4] 450.75 Lactation in which Advanced Reg- 
| | istry record was made. 

Feb. 26, 1912—March 24, | 1 
GT SERA ERNE, RIN tate fh 391| 7,016.8] 253.92) Cow was sick for sometime during 

this period. 

Att this point begins the interesting part of the history. 

After March 24, 1913, the cow never gave any milk. The udder 

rapidly shrunk to a very small size and the animal began to 

show the external characteristics of a bull. This change was 
very slight at first but soon ‘became much more marked. After 

a lapse of § months the general external facies and the behavior 

of the cow were like those of a bull to a remarkable degree. 

The neck had become thickened in its posterior parts, and had 

developed a well marked crest, as is characteristic of a bull. If 

the cow had ‘been so screened that only her fore-quarters and 

neck were visible any observer would have unquestionably pro- 

nounced her a male. ‘The assumption of male characters in 

these regions was'comiplete and perfect. In the hind-quarters 

the change from characteristic female conformation in the male 

direction, while less striking than in the anterior parts, was still 

clearly evident. The udder shrunk away to a very small size. 

The hips and rump took on the smooth, rounded, filled-out 
appearance which is characteristic of the bull but not of the cow. 

Altogether the assumption of male ‘secondary characters was 

so distinct as to arrest at once the attention of all who saw her 

in the barn, including casual visitors who knew nothing of the 

history of the animal. It is exitremely difficult to describe the 

change exactly, chiefly because the secondary sexual characters 

in cattle are so indefinite. Anyone acquainted with cattle can 

tell at a glance the sex of a mature animal from its genera! 

bodily conformation, without looking at the sex organs, but 

it is difficult to itemize the differences. Perhaps the crest in 

the male, and the associated’ development of hair on the dorsum 
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of the neck and head is the most striking male secondary char- 

acter. This character was very completely developed by the 

cow Dorothy of Orono. Unfortunately, owing to a misunder- 
standing, we have no photographs of the animal, showing the 

condition before and after the change. 

The change in ‘behavior of the animal was as striking as that 

in conformation, though not so easy of interpretation, Before 

considering this, it should first be noted that after the cow 

dropped -her third calf on February 24, 1912, she was put to 

the bull and received service on the following dates, all in 1912: 

May 30, June 23, July 15, August 13, October 15, October 30, 

and November 16. On each of these occasions she showed 

some evidence of oestrum, but on the later dates in the series 

the manifestations were slight, and an increasing disin- 

clination to take the bull became evident. After November 

16, 1912, she never came again in heat up to the time she was 

killed (February 19, 1914), nor would she receive the bull. 
During this time she showed the sex behavior of a bull, at- 

tempting copulation with the cows. At first this behavior was 

discriminatory, only those cows which were in heat being 

mounted. In fact this cow Dorothy of Orono was during this 

time used by the herdsman to test other cows for the presence 

of oestrum. Later all discrimination was lost and she would 

mount any cow within reach. 

At no time did she show characteristic symptoms of nym- 

phomania, unless the mounting of other cows be so interpreted. 

Such behavior (“bulling”) is, to be sure, one of the manifes- 

tations of oestrum in many normal cows, and is sometimes 

observed in nymphomania.” Hess (quoted in Williams, Joc. cit., 

p. 174) says on this point: “In some cases of nymphomania, 

the affected animals attempt to mount neighboring cows, bulls, 

oxen, and even persons and continue to ride the former for a 

long interval; on the other hand they permit bulls and also 

other cows to mount them constantly.” The difference between 

the latter type of behavior and the case here described is 

evident. Hess however says, farther on, that cases of nympho- 

mania associated with cystic ovaries do occur, in which the 

individuals refuse to receive the bull, or to be mounted by 

other cows. 

*Cf. Williams, W. L. Veterinary Obstetrics, Ithaca, 1900. 
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The whole question of the correct interpretation of abnor- 

malities of sex behavior in cattle is a difficult one. here is a 

lack of precise information collected by competent behaviorists 

either in regard to the normal or the abnormal behavior. It is 

not at all impossible that all of the behavior which has been 

called nymphomania in cattle is really not the equivalent of 

the behavior so designated in women, but is rather an assump- 

tion, in greater or less degree, of the male sex behavior, 

In any case great caution must be used in drawing conclu- 

sions regarding the relation between secondary sexual charac- 

~ters and primary sex organs from behavior data. Such data 

probably have but little, if any, critical value in this connection, 

because of the facts: (1) That the vicarious assumption in 

greater or less degree of the copulatory behavior of.the other 

sex is of wide-spread and fairly frequent occurrence amony 

higher vertebrates, particularly the domestic animals. (2) That 

such changes of behavior are as likely to be associated with au 

increased physiological tonus or activity of the gonads as with - 

a decreased tonus or activity. Much current discussion of the 

problem of secondary sexual characters is extremely uncritical, 

in that it overlooks or disregards completely these facts, which 

are well known to students of the comparative psychology of 

sex and to those who, from long experience, are intimately 

familiar with the behavior of higher animals, 
In the jpresenit case we are inclined to the view that the cow’s 

sex behavior really changed to that of a male, coincidently with 

the physical changes already described. We would not, how- 

ever, lay much stress upon the point for the reasons above 

indicated. 

INJECTION oF Pirurrary Bopy (ANTERIOR LOBE) SUBSTANCE. 

Before this cow was killed for autopsy it was thought desira- 

ble to determine whether by treatment of the animal with the 

substance off some endocrinal gland it might be possible to bring 

about a change in its sex behavior or in the external sex char- 

acters (udder, etc.). After careful consideration of the matter 

it was decided to try in this connection the substance of the 

anterior lobe of ithe pituitary body. ‘The reason for this choice 
was the known connection between the pituitary body and the 
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genital system. On this point Swale Vincent’ says (loc. cit. 

p. 403): “A relation between pituitary and ovary is shown by 

EINGUMIENG Ep auye tau eat area that in castrated women and animals 

‘here is frequently enlargement of the pituitary. Further 

after destructive diseases of the reproductive glands the 

pituitary reacts by hypertrophying.” Also (p. 402) the same 

author calls attention to the fact that: “The pituitary during 
pregnancy resembles an epithelial tumor. The increase in 

amount of secretion is seen by the fact that one can squeeze a 

milky juice out of the gland. The hypertrophy persists to a 

certain degree, even after pregnancy, so that the weight of the 

gland in a multipara may be three times as great as that of a 

normal gland.’ Aschner* summarizes the more important re- 

sults of his very thorough study of the physiology of the 

pituitary gland, so far as concerns the female genital organs 

in the following words (Joc. cit. pp, 88 and 8q). 
“Hier finden sich bei erwachsenen Hundien leichte Degenie- 

rationserscheinungen an den Ovarialfollikeln und Abnahme des 

Fettes der interstitiellen Druse in den ersten Wochen nach der 

Hypophysenexstirpation. Am Uterus sind kaum wesentliche 

Veranderungen nachweisbar, auch nicht im Sinne der Kastra- 

tions-atrophie. Das Auftreten der Brunst wird bei erwach- 

senen Tieren zwar nicht ganz gehemmt, aber doch deutlich 

abgeschwacht. Eine Graviditat kommt dabei niemals zustande. 
Eine bestehende Graviditat wird durch Hypophysenexstir- 

pation unterbrochen. ; 

“Bei jugendlichen Weibchen sind die Genitalveranderungen 

wieder sehr auffallende. 

“Nach Exstirpation der Hypophyse in den ersten 3 Lebens- 

monaten zeigt sich ungefahr innerhalb der ersten 6 Wochen 

eine starke Abnahme der interstitiellen Druse, fast bis zum 

Schwund derselben. Die Entwicklung der Ureier zu Follikeln 

wird bei den operierten Tieren um vieles verzogert, auch bleiben 

die Follikeln stets auffallend sparlicher als bei normalen Tieren.- 

“Vincent, S. Internal Secretion and the Ductless Clands. London, 1912. 

An extensive bibliography is given in this work and it is not thought nec- 

essary here to cite earlier authorities in detail, since they can be found in 

Vincent’s book. 

*Aschner, B. Ueber die Funktion der Hypophyse, Pfliiger’s Arch. Bd. 

146, pp. 1-146, 1912. 
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Hine vollstandige Gleichwertigkeit der Keimdrtisen mit denen 
der normalen Tiere wird nie, auch nach vielen Monaten nicht 

’ erreicht. 

“Alle diese trophischen Storungen werden in gleicher Weise 

durch die Exstirpation der ganzen Hypophyse ebenso wie durcn 

die Exstinpation des. Vorderlappens allein hervorgerufen. 

“Der Hinterlappen der Hypophyse ruft diese Erscheinungen 

bei seinem Ausfall nicht hervor.” 

Goetsch and Cushing’ have lately shown that the feeding 
of the dessicated extract of the anterior lobe of the hypophysis 

- to young rats of both sexes “has a markedly stimulating effect 

upeon the growth and development of the reproductive glands.” 

This was evidenced both by the histological condition of the 

sex glands and the early and frequent breeding of the treated 

animals. Posterior lobe extract has no such effect. 

Adler’ has shown that in Rana temporaria and Pelobates 

larvae, hypophysectomy inhibits the development of the sex 

glands. 

It seemed highly desirable, in view of the above mentioned 

results, to determine what effect the continued injection:of an- 

terior lobe substance would have in the case of this cow 

Dorothy of Orono, whose sexual functions were deranged in 

the manner already indicated. 
As material for these experiments we used the dessieated 

powdered substance of the anterior lobe of the pituitary glands 

of cows. This material we obtained from the Organotherapeu- 

tic Department of Armour & Company in Chicago. The pro- 

tocols of the experiment follow: 

November 25. Injected 1-2 gram of dessicated pitui- 

tary body anterior lobe mixed with 18 cc. 0.9 per cent. 

NaCl solution into the jugular vein at 10.30 A. M. No 

ill effects observed. Temperatures (Fahrenheit and’ rectal 

in all cases )—12 M., 101.4; 3 P. M., 101.8; 5 P. M., 101.8; 

morning of November 26, 101.4. (This was the second 

*Goetsch, E. and Cushing, H. The pars anterior and its relation to the 

reproductive glands. Proc. Soc. Exp. Biol. and Med., Vol. XI, pp. 26-27, 

1913. 

“Adler, L. Metamorphosenstudien an Batrachierlarven. I. Extirpation 

endokriner Driisen. Arch. f. Entwickl., Bd. 30, pp. 21-45, 1914. 
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injection but in the first the syringe did not work well and 

only a few cc. were given). 
December 1. Injected 1-2 gram of same powder mixed 

with 10 cc. of 0.9 per cent. NaC] solution at 10.30 A. M. 
‘Temperatures:—11 A. M., 102.0; 1.30 P. M., 101.2; 3.40 

PaeML} 100-:0;'5.30 P) Mey 100.4) Decembeg 2ncsson nee e., 

101.6. 
December 5. Injected 1-2 gram of same powder in 15 

ec. NaCl solution subcutaneously at 11.15 A. M. Cow 
seemed to show some rumbling or difficulty in breathing 

when we came to inject her. For this reason we used 

subcutaneous route. Temperature just before injection, 

P0.05 Ae Mi. 102.153 120Ni 102.5), 2a soins mio 2m te a cieey sly les. 

102.1. 

December 9. Injected same dose subcutaneously at 

i320 Ae ME é 

December 10. Same dose subcutaneously at 11.15 A. M. 
December 11. ‘Same dose intravenously at 10.20 A. M. 

December 15. Injected 3-4 gram powder in 18 cc. 0.9 

per cent. NaCl solution subcutaneously at 10.30 A. M. 
December 16. Injected 3-4 gram in 22 cc. 0.9 per cent. 

NaC! solution; about half injected intravenously and half 

subcutaneously. 

At this point the injections were stopped since the results 

had been absolutely negative so far as concerned the sexual 
functions of the cow. Of course the period included was too 

short for any structural changes in secondary sexual characters 

to have appeared. On the other hand, it was a sufficiently long 

period for any effect on the abnormal sex-behavior, the udder, 
or the external genitals to have appeared. There was not the 

slightest change in any of these respects, either during or after 

the period of the injections. 

Post-MoRTEM EXAMINATION. 

On February 18, 1914, the cow was slaughtered. She was 
in good flesh and all the viscera were normal with the excep- 

tion of the genital organs. The ovaries both showed extensive 
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cystic degeneration (cf. figs. 4A and 4B). The whole ovary 

in each case was a mass of cysts of varying sizes. The walls 

of the cysts were made up of fibrous connective tissue and were 

very tough and resistant to rupture. The uterus and tubes 

were very small, practically in infantile condition. The ovaries, 

slit open to show the cysts, together with the ovaries of a nor- 

mal cow are shown in figs. 3 and 4. The cystic ovaries showed 

no corpora lutea recognizable as such. ‘The case is clearly one 

of multiple cystic degeneration of the ovaries. 

HIstoLocical AND CytToLtocicaL Data. 

At the time of autopsy the ovaries of this cow were split in 

halves longitudinally and immediately fixed in McClendon’s’ 

fluid. At the same time the ovaries from a normal cow of about 

the same age as the one here under discussion were removed 

and fixed in the same fluid for comparison. Subsequently this 

material was sectioned by Dr. Maynie R. Curtis and stained 

in various ways. 

The outcome of the study of this material is interesting from 

several standpoints, but particularly so in relation to the prob- 

lem of secondary sex characters and the gonads. For it ap- 

pears, after very careful study of the material, that histo- 

logically and cytologically these cystic ovaries differ from the 

normal cow ovary in but one essential respect, namely that they 

have not corpora lutea. The absence of lutear substance arises 

from the fact that ovulation does not occur. The odcytes start 

their development in a perfectly normal way in the cystic ovary 

(figs. 5,9, and’ 10). But after the follicle has reached the size 

at which it normally breaks and discharges its ovum, it still 

keeps on growing in the cystic ovary. Either through some 

physiological abnormality in the follicular epithelium which 

affects its secretory powers, or through some change in the 

permeability of the follicular walls, it results that the liquor 

folliculi keeps increasing in amount and the follicle does not 

rupture. Since no ovum is discharged, no corpus luteum can be 

™McClendon, J. F. Preparation of Material for Histology and Embry- 

ology, etc. Anat. Rec. Vol. VII, pp. 51-61, 1912. 
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formed. The study of this case leads to exactly the same con- 

clusions regarding ovarian physiology as those of Meyer’. 

Specifically the findings are as follows. The surface or ger- 

minal epithelium of the ovary is entirely normal, and agrees 

with the description and figures of Schmaltz’ (Joc. cit.) This 

is shown in fig. 5. Under this is seen the fibrous connective 

tissue layer, poor in cells, as in the normal cow ovary (the 

Schleimhautkorper of Schmaltz). Beneath this is the zona folli- 

cularis, with as many, and entirely similar follicles, as the nor- 
mal ovary. A young odcyte in which there has been no prolifer- 

ation of follicle cells, or formation of liquor folliculi is shown: 

in fig. 10. Fig. g shows an older odcyte, in which the liquor 

folliculi is forming. ‘These are entirely normal. 

Interstitial cells in equal number, and with precisely the same 

cytological characteristics as in the normal ovary, are found in 

this cystic ovary. Two of these cells in one field of a 1-12 

immersion Objective are shown in fig. 6. As there is no detailed 

description of the interstitial cells of the cow’s ovary in the 

literature, and as the technique we have used differentiates 

these cells with extraordinary clearness it seems desirable to 

describe them with some particularity. This description is 
equally applicable to the interstitial cells of the cystic ovary and 

those of a normal ovary, since these cells are absolutely indis- 

tinguishable in the two cases. 

The interstitial cells are larger than the surrounding connec- 
tive tissue cells of the ovarian stroma. “Their outline, which is 

always clean-cut and definite, varies with the degree of crowd- 

ing to which they are subjected from neighboring cells. They 

are usually rounded in outline but may be considerably elongated 

in one direction, leading to something approaching a spindle 

shape. Their large size, as compared with the non-secreting 

stroma cells, is due almost entirely to the size of the cell body 

and not to the nucleus. “The nuclei of the interstitial cells are 

of the same order of magnitude as those of the surrounding 

connective tissue cells. ‘These interstitial cells are found in all 

“Meyer, R. Ueber die Bezeihung der Eizelle und das befruchteten Eies 

zum Follikelapparat, sowie des Corpus luteum zur Menstruation. Arch. f. 

Gynaek., Bd. 100, pp. I-19, 1913. 

*Schmaltz, R. Die Struktur der Geschlechtsorgane der Haussaugetiere 

mit anatomischen Bemerkungen. Berlin (Parey), 1o1t. 



SEX STUDIES VII. CYSTIC DEGENERATION OF THE OVARIES. 75 

parts of the ovary, but more numerously in the neighborhood 

of follicles and blood vessels. A study of free-hand sections 

stained with Sulan III, as used) by Schaeffer” in her com- 
parative studies on the secretory interstitial tissue of the ovary, 

shows precisely the same general distribution of this tissue in 

the normal and the cystic ovary. 

The most striking thing about the interstitial cells, when they 

are properly differentiated by the stain, is the mass of granules 

of secretion which they contain (cf. figs. 6, 7, and 8). Some of 

the cells are so loaded with these granules that nothing else can 

Be seen. The nucleus is completely covered. From this condi- 
tion every gradation may be found to the other extreme when 

the cell is entirely empty of secretion granules, 

For the precise definition of these cells we have found noth- 

ing equal to Kresylechtviolett”, following the formalin fixation 

of MeClendon’s fluid. The stain should be differentiated in 

alcohol, to a point where the nuclei have nearly lost all contrast, 

and ‘have practically the same pale blue as the cytoplasm of the 

connective tissue cells. Then it will be found that the granules 

of secretion in the interstitial cells are stained sharply and in- 

tensely purple. The contrast, when the staining is properly 

done, between the ordinary connective tissue and other cells of 

the stroma, and the interstitial cells with their granules of 

secretion, is extreme. 

Returning to the general consideration of the histology of 

the cystic ovaries in this case, it may be pointed out that, 

while, after the pathological condition intervened, evidently 

any follicles which got well started on the road to development 

went on and formed cysts, yet in the body of the ovary are 

to be found the characteristic remains of earlier follicles, just 

as in a nonmmal ovary. One of these old atretic follicles is 

shown in fig. 5 at +. ) 

*Schaeffer, A. Vergleichend histologische Untersuchungen iiber die 

interstitielle Eierstocksdriise. Arch. f. Gynaek., Bd. XCIV, pp. 491-541, 

HON, AIAG 

“Morse, R. Ll. Kresylechtviolett. Jour. Appl. Micros., Vol. 4, pp. 1492- 

1494, I90T. 
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DISCUSSION. 

The case described in the preceding pages presents for con- 

sideration certain definite and clear-cut results bearing on the 

problem of secondary sex characters. These are: 

1. This cow had ‘been a perfectly normal female and had 

performed all the reproductive functions, both primary and 

secondary, of that sex. 

2. It later assumed certain of the secondary characters of 

the male, both in respect of structure and behavior, with per- 

fect definiteness, anid, so far as the characters concerned go, 

completeness. "This change was, for example, at least as com- 

plete and definite as any of those described by Steinach” fol- 

lowing castration and transplantation of gonads. 
3. The gonads of this animal, examined subsequent to 

the change in secondary characters, were exactly like those 

of a normal cow, save in the one respect that the follicles were 

not breaking and discharging ova, but were forming follicular 

cysts or becoming atiretic, and because of this no corpora lutea 

were formed. 

a. The initerstitial secreting mechanism of these ovaries 
was absolutely normal, both in respect of number of cells, and 

the cytological characteristics of the individual cells. 
b. The germinal mechanism was perfectly normal up to the 

point where ovulation should occur. ‘Then it failed to separate 

the ova from the ovary. 
c. The outstanding, and so far as we can determine the 

only significant, anatomical anid ‘physiological difference ‘be- 

tween the gonads of this abnormal cow and those of a normal 

one, consists in the fact that the former lacked any lutear 

tissue. 

From the above facts it appears clear at once that in this 

case the change in the secondary sex characters cannot with 

any degree of plausibility be attributed to any activity (or 

failure of activity) of the interstitial cells. On the other hand, 

the suggestion is evident that the change is associated with 

“Steinach, E. Willkirlich Umwandlung von Saitigetiermannchen in 

Tiere mit ausgepragt weiblichen Geschlechtscharakteren und weiblicher 

Psyche. Pfltger’s Arch., Bd. 144, pp. 71-108, 1912. 
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the absence of lutear tissue. This cow probably ovulated for 

the last time about November 16, 1912 (see page 69 supra). 

At least she ceased at that time to show signs of oestrum, 

which in the cow are associated with ovulation. By the follow- 

ing summer, supposing ovulation to have stopped at the date 

suggested, lutear tissue in the ovary would either have entirely 

disappeared’ or been reduced to a very small amount. But it 

was at this time (summer of 1913) that the cow began visibly 

to take on the seconidary characters of the male. On the whole, 

the evidence seems as complete as it is possible to make it from. 
_ observational data (in the absence of experimental) that the 

absence of lutear substance in the ovaries was causally con- 

nected with ‘the assumption of male secondary characters. It is 

greatly to be regretted that ‘this cow was not injected with 

corpus luteum instead of pituitary body substance. 

The view above outlined suggests that the corpus luteum 

is one of the chief active ovarian agents in mammals in main- 

taining the “femaleness” of ithe individual, in addition ‘to its 

other functions of inhibiting ovulation, etc. There is a good 

deal of evidence that such is in fact the case, 

One line of evidence of this sort is furnished by the clinical 

data following administration of corpus luteum material in one 

form or another in cases of arrested sexual development in the 

female. It is not the place here tto review this literature in 

detail. One very clear-cut and definite case may be cited, how- 
ever. This case, from the standpoint of the biologist, is par- 

ticularly favorable and pertinent in the present connection, 

since it is free from any associated pathological disturbances 

which so frequently make the interpretation, from a theoretical 

standpoint, of clinical data very difficult or impossible. 
‘The case referred to is one reported by Elliott”. The essen- 

tial facts are as follows: I have italicized the parts of partic- 

ular interest from the present standpoint. 

“Patient. Mrs. M., white, aged 27, married five years, has 

never been pregnant, and’ is anxious to have a child. 

“Examination. General condition good, muscular, not fat; 
figure like that of a boy of 18; narrow hips, undeveloped 

*Elliott, H.R. A ‘Case of Infantile Uterus and Appendages with Result 

of Treatment. Jour. Amer. Med. Assoc., Vol. LXII, pp. 1085-1086, 1914. 
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breasts. Heart and lungs normal. Uterus about size of Eng- 

lish walnut, ovaries, not palpable. (Has been examined by 

gynecologist who told her she could never have a child). Pel- 

vis normal. Has had menstrual show of a few drops three or 

four times during her life. Epistaxis very free at times. Serual 

feeling very slight, if at all, and only very seldom. Several 

members of family have had menstrual disorders, but none of 

this type. 

“Treatment and Result. April 6, 1912: Patient was put on 

extract of luteum tablets, one three times daily for a week, 
two three times daily for another week, then returning to the 

first dosage. Some uterine massage was given.” 

“On May 20, 1912, menses appeared for a day, Patient had 

sensation of approaching menses in June, but only a pink 

show. She had a mild epistaxis, General condition is good; 
she seems to be rounding out. Becoming discouraged, patient 
abandoned treatment. 

“Extract of luteum treatment was advised and started again 
in September, 1912. Uterus seems larger and cervix longer 

than in June. Last part of October patient had slight men- 

strual show, first time since June. j 

“Nov. 3, 1912: Patient noticed more sexual feeling last 

month. 

“Nov. 25, 1912: Nio menses since show in October. Patient 

very much stouter, breasts enlarged, utterus larger, cervix 

longer. Pregnancy suspected and cautions given. 

“Jan. 24, 1913: Uterus much larger, size of large pear, cer- 

vix long and firm. Breasts much larger, hips larger; general 

appearance of woman’s figure instead of boy's. Side view. 

prominent above pubes, as in three and a half to four months’ 

pregnancy.” 

At 6 P. M. on July 2, 1913, the patrent was delivered nor- 

maliy of a male child. 

In this case we have at the outstart an infantile condition of 

the uterus and essentially an indifferent condition of the sec- 

ondary sex characters. Following the lutear medication there 

was a marked change to the distinctively female condition. 
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The data presented in this paper support very clearly the 

conclusion which has been reached by Below”, Frank” and 
others, ‘that jthere is a sharp distinction between the secretions 

of conpus luteum and interstitial cells in respect of their effect 

upon the organism. ‘That the interstitial cells had nothing to 

do with the secondary sex characters in this case seems entirely 

clear. 

SUMMARY, 

This paper describes the reproductive history of a cow, 

which presents the following points of interest: 
1. The cow was initially a perfect female, bearing calves 

and making a very high milk record, 

2. Latter she failed to come in heat, and gradually, but in 

the end to a very marked degree, took on male secondary sex 

characteristics, both in behavior and structure. 

3. The gonads of this animal, examined subsequent to the 

change in secondary characters, were exactly like those of a 

nonmal cow, save in thie one respect ‘that the follicles were not 

breaking and discharging ova, but were forming follicular cysts, 

or becoming atretic, and because of this no corpora lutea were 

formed. The interstitial secreting mechanism of these ovaries 

was absolutely normal, both in respect of number of cells, and 

the cytological chanacteristics of the individual cells, 
4. The evidence from this case strongly suggests that onie 

function of the corpus luteum, through its internal secretion, is 

to maintain in full development the femaie secondary sex 

characters. 

5. Repeated injections of a suspension of the dessicated 

substance of the anterior lobe of the pituitary body failed to 

bring about any change in the sex behavior of this cow after it 

had assumed a male character. 

“Below, N. A. Glandula lutea und Ovarium in ihrem Verhalten zu 

den normalen physiologischen und pathologischen Vorgangen im weibli- 

chen Organismus. Monatschr. f. Geburtsh. u. Gynaek., Bd. XXXVI, pp. 

679-606, 1912. : 

“Frank, R. T. The Functions of the Ovary, Surg., Gynaec., and Obst., 

Vol. XIII, pp. 3-53, rort. 



80 MAINE AGRICULTURAL EXPERIMENT *SPATION: IQI5. 

DESCRIPTION OF FIGURES. 

Figs. 3A and 3B. Photographs of normal ovaries of a healthy cow 

about 6 years old. Note in fig. 3A the large freshly formed corpus 

luteum on the right. A smaller, involuting corpus luteum is seen at the 

same level to the left in fig. 3A. In both figs. 3A and B very small, 

far-regressed corpora lutea can be seen scattered at various points on 

the ovary. (Slightly reduced below natural size). 

Figs. 4A and 4B. Photographs of cystic ovaries of the cow Dorothy 

of Orono. In both cases the ovary has been slit longitudinally and 

opened out in order to show the size and distribution of the cysts. No 

corpora lutea are visible nor were any to be seen on any part of. these 

ovaries. (Relative reduction as in Figs. 3A and B). 

Fig. 5. [Low power photomicrograph of a section through one of the 

cystic ovaries of Dorothy of Orono. This shows at the top a normal 

germinal epithelium and below it the fibrous connective tissue layer 

(Schleimhautkorper) ; below this is the zona follicularis showing numer- 

ous follicles in various stages of development. At the left at the level 

indicated by 4 is seen an old atretic follicle scar of entirely normal 

appearance (x 35). 

Fig. 6. Photomicrograph of a section of cystic ovary showing normal 

interstitial cells loaded with secretion at a. (x 7IO0). 

Fig. 7. Camera lucida drawing of a normal interstitial cell from the 

cystic ovary. This figure shows the large, plump cell body and distinct 

outline. Granules of secretion are scattered through the cytoplasm. This 

cell contains relatively few of these granules of secretion, and is to be 

contrasted in this particular with cells like those shown in Fig. 6 or Fig. 

See (Ge ASB), 

Fig. 8 Camera lucida, drawing of a normal interstitial cell from a 

cystic ovary. This cell shows in comparison with Fig. 7, the elongated, 

somewhat spindle-shape of the cell body due to pressure of surrounding 

cells, and the extreme condition of loading of the cell-body with granules 

of secretion. The lighter area in the lower part of the cell indicates the 

position of the nucleus, the outline of which, however, cannot be seen 

because of the secretion granules. (x 2835). 

Fig. 9. Photomicrograph of a normal Graafian follicle from cystic 

ovary. This follicle is quite far advanced in its development, the liquor 

folliculi already filling nearly a half of the follicle. (x 8g). 

Fig. 10. Photomicrograph showing a normal very young Graafian 

follicle from cystic ovary. In this case the cell body of the primitive 

oocyte completely fills the Graafian follicle. There has been no forma- 

tion of liquor folliculi, nor proliferation of the follicular epithelial cells. 

A single row of nuclei of these follicular cells may be seen surrounding 

the odcyte. (x 710). 















BULLETIN 238. 

LEAFHOPPERS OF MAINE.* 

HERBERT Osporn, CONSULTING ENTOMOLOGIST. 

Introductory, 

The insects known as leafhoppers are technically included in 

the group Jassoidea but frequently the term is made to include 

the froghoppers, Cercopidae, and some of the Fulgoridae, the 

minute grass feeding species being very similar in habit. 

While this report deals mainly with the leafhoppers proper 

it has seemed worth while to include some mention of the 

related forms and while less effort has been given to their col- 

lection it will be seen that some of the species on account of. 

their abundance and attack on cultivated plants are not to be 

overlooked in any careful study of this general group of plant 

feeders and their relation to useful plants. 

‘The principal economic importance rests on their attacks 

upon such farm crops as oats, timothy, wheat and the various 

cereal and forage crops, on fruits of various kinds and upon 

forest and shade trees their occurrence in this connection being 

very general indeed. 

No previous systematic or comprehensive study of the Maine 

species of this group has been published and but few scattering 

records of species occur in the references to the Maine fauna, 

apparently very few specialists having collected here for this 

group. ‘The Van Duzee catalogue includes a number of species 

credited as occurring in the state or with the general statement 
Maine to California, but very few specific citations. My own 

collection includes a number of species collected by Mr. O. O. 

Stover who at one time proposed to publish a list of the Maine 

*Papers from the Maine Agricultural Experiment Station: Entomol- 

ogy No. 78. 

3 
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species but this seems never to have been completed. I have 

also seen a number collected by Mr. H. G. Barber. 
No specimens of Mr. Stover’s collecting are preserved so far 

as I learn at the Maine Station and the species deposited here 

consisted of a small series determined by Mr. Van Duzee. 

While the present list cannot be considered as complete it is 

probable that most of the more common species and a good 

proportion of the rarer forms have been secured and certainly 

most of the species of present or probable future economic 

importance ‘have been noted. 

As compared with the New York list of 175 species it seems 

somewhat small, but many of the more southern forms of 

southern New York disappear, while the Adirondacks present 

many of the boreal species. Furthermore the New York list 

has ‘been the result of many years of work and includes the 

results of such specialists as Fitch and Van Duzee. 

The leafhoppers affecting the cereal and forage crops con- 

stitute a very constant factor and the extent of the drain on 

such crops is doubtless very much greater than is appreciated. 

In some estimates made by the writer these insects were taken 

in grass land at the rate of one and a half to two millions to 

the acre and in many instances recorded grain fields have been 

very badly injured. (See Bul. 108 Bur. Ent. U. S. Dept. Ag.) 
It may be stated that no such serious devastations have been 

noted so far in Maine but meadows and grass lands have shown 

their presence in large numbers and of several species. Those 

most in evidence have been Cicadula 6-notata, Deltocephalus 

mimicus, Say, and configuratus Uhl, Acocephalus striatus, 

Draeculacephala mollipes, angulifera, and noveboracensis these 

being discussed somewhat in detail in later pages. The drain 

from these species while generally overlooked is certainly of 

economic importance. 

The species affecting fruit and garden crops are more com- 

monly noticed as for some of the species the damage is very 

apparent. ‘This is especial!y true of the grape leafhopper, Typh- 

locyba comes, which causes the whitening and withering of the 

leaves and the apple leafhopper, Empoasca mali, which affects 

not only apple but quite commonly such crops as potatoes, beans 

and other garden crops. ‘This species is common and widely 

‘distributed in Maine and under favorable conditions for in- 

crease might become a very troublesome pest. 
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The species affecting forest trees, while a very great num- 

ber and having a very wide distribution over different kinds 

of forest trees, are still so widely scattered that it is difficult 

to suggest any methods by which their numbers may be con- 

trolled. Probably nearly every species of forest trees is subject 

to the attack of some kinds of the leafhoppers and certain 

species such as the birch, pine, willow, etc., are affected by a 

number of different kinds which in some cases have become so 

abundant as to cause serious injury and no doubt are a con- 

stant drain upon the growth of the trees. While they do not 

cause an immediate destruction of the trees it is easy to see that 

such a drain going on constantly year after year during the 

period of growth must affect the rate of wood formation and 

consequently provide a distinct factor in retarding the growth 

of the forest crop. 

This is perhaps at present a somewhat negligible factor be- 

cause of present methods of the lumbering or forest manage- 

ment as there is possibly a much greater loss from wasteful 

methods of cutting or from forest fires than can be charged 

to these insects. However, this should be counted as one factor 

in the successful growth of a forest crop and it is desirable 

that the species be known and the panticular plants that they 

affect should be determined and that their life history and 

habits shall be determined as a basis for any possible general 

measures that may be suggested from such definite knowledge. 

[For park and shade trees the problem is somewhat different 

and there are many cases where direct treatment may be avail- 

able for the control of the injurious forms. Among the most 
noticeable ones are the various species of Oncopsis affecting 

the birch, this tree apparently being the favored food plant for 

a number of different kinds. Often these swarm in large numr 
bers and it is hardly possible to beat any individual birch tree 

during the proper season without securing specimens of these 

species. 

The conifers are affected by several different forms but the 
more distinctive ones belong to a related family, the Cercopidae, 
and certain of these species, (Aphrophora) occasionally occur 

in such great abundance that the growth of the trees must be 
very seriously retarded. Moreover, the punctures which they 
cause may very likely serve as the points of entrance for vari- 
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ous fungus diseases, blights, etc., so that the destructive possi- 

bilities are much more serious. 

The willows are also very generally infested by several 

species of Idiocerus, Pediopsis, Empoasca, aud Scaphoideus 

occurring on these and some of them being restricted very 

closely to the willow family and in some cases depending upon 

particular species of this family for their subsistence. While 
these trees are at present of rather small commercial value 

their possible value for the making of paper pulp is likely to 

bring them into imiportance in the future. 

The common alders also support a number of distinct none 

of leafhoppers and while the value of this plant is of minor 

importance as furnishing any particular product, the common 

occurrence of the clumps and their distinct place in the land 

scape renders them of no small account, 

METHODS OF CONTROL. 

There are certain methods of control that may be applied to 

the various kinds of leafhoppers and a general statement of 

these may serve to avoid repetition for each species. These 

methods vary of course for the different groups and may also 

be affected ‘by local conditions or special methods of cultivation. 

that may be in vogue for certain crops or for certain localities. 

Crop rotation is one of the general measures that is of ser- 

vice here as for many other insects and it may be assumed that 

the general practice of rotation in connection with a number 

of the field crops is a probable reason tthat the leafhoppers are 

no more injurious to such crops as oats and potatoes, 

Clean culture is also to be credited with the reduction of 

numbers for many species, especially those which develop upon 

annual plants and migrate to adjacent fields. The careful 

attention to destruction of such weeds as fox-tail, witch-grass, 

crab-grass, etc., must have a decided effect on the abundance of 

the species that work readily on timothy and other pasture or 

meadow grasses, 

Mowing is a measure that may be resorted to for the reduc- 

tion of meadow species but its greatest usefulness must depend 

on timing the cutting to the period of greatest abundance of 

eggs or of very young larvae. 
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Burning is a most effective method of treatment for many 

species if the character of the crop permits. It is especially 

applicable to grass lands which are in condition to be burned 

over in late fall or early spring as at such times not only the 

eggs occurring in grass leaves but any hibernating forms are 

pretty certain to be reached. Observations by Mr, Woods on 

the burned over tracts of blueberry indicate quite strongly that 

the method serves a very excellent purpose in reducing the 

numbers of these insects as well as in other benefits to the 

crop. A further study of this matter however is needed to 

establish the extent and duration of the effect for this par- 

ticular crop. 

Spraying—In some instances the use of sprays may be re- 

sorted to ibut the effect of such treatment has not been thor- 

oughly tested as yet. Wiuth modern machinery for spraying 

it is entirely possible to cover pastures or meadows of ordi- 

nary size with a spray of kerosene emulsion or other insecticides 
and if such an application is made early in the season, at the 

time to caitch the bulk of the newly hatched larvae, the result 

should be of great advantage. For this purpose a machine 

with a spread of ten or fifteen feet including a number of 
nozzles capable of giving a broad-cast spray, accompanied by 

some device for disturbing the hoppers so that they will jump 

from the grass and be wet by the spray, should be most effec- 

tive. Experiments with this method are desirable in order to 

determine the most effective arrangement of machinery and 

the expense involved. 

The hopper dozer method consists in the use of a strip of 

sheet’ iron, ten or fifteen feet in length, coated with coal tar 

drawn over the surface of the grass land with about the rate 

of a rapid walk. Its operation depends on the fact that the 

hoppers when disturbed jump up a few inches from the grass 

and this means that they will usually fall back wpon the tar 

surface, and be caught. In some experiments of this kind 
leaf hoppers were caught at the rate of over half a million to 

the acre. And while some individuals escape it is believed that 

a large portion may be caught by this method. Various ar- 

irangements of the sticky surface may ‘be used and tree tangle- 

foot would doubtless be as effective as coal tar, 



86 MAINE AGRICULTURAL EXPERIMENT STATION. IQI5. 

For the species that affect forest trees it is of course im- 

possible to make any direct application and there seems to be 

little opportunity to use measures of control. It seems possible, 

however, that when timber is being cut that a little attention to 

the disposition of branches and twigs, which may include the 

eggs of these insects, would have some effect in reducing the 

numbers. If these are cut at the time when eggs are included 

and simply left scattered in the forest the larvae are hatched, 

are likely to secure sufficient food to develop, and then be 

scattered on standing timber that is left and of course cause a 

greater amount of damage than where the forest has been 

untouched. 

CLASSIFICATION. 

As an aid in the recognition of the different kinds of leaf- 
hoppers it will be desirable to include certain keys and brief 

descriptions of the species and it may be remarked that the 

members of this group are to be recognized generally by their 

minute size, none of the species reaching more than one-half 

inch in length and the great majority being from one-eighth 

to one-fourth inch long and usually rather slender with deli- 

cate wings. They rest usually with the legs drawn up well 

to the front part of the body and in position for immediate 

jumping and, when disturbed, they give strong leaps which may 

carry them for several feet or enable them to take wing ana 

travel readily for some distance. "The species that are com- 

mon in grasses and low therbage will be generally recognized 

by the sudden jumping and short flight when they are disturbed 

and in some instances, where they occur in considerable num- 

bers, their presence wil! be noticed, when walking through a 

meadow or pasture, as there is a distinct swarm of these in- 

sects rising as one passes along. 

These leafhoppers are to be distinguished from the frog- 

hoppers, Cercopidae by the structure of the hind tibie, these 

being slender, prismatic in section with two series of small 

spines along the border while in the Cercopidae there are two 

or three spines along the tibia but a wide circlet or crown of 

spines at the tip. 
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Key to THE FAMILIES OF JASSOIDEA. 

A. Elytral nervures forking on the disk 

b. Ocelli located on the disk of the vertex Tettigomellidae 

bb. Ocelli located on border of vertex or between vertex and front 

Jassidae 

bbb. Ocelli located on front distinctly below border of vertex 

Bythoscopidae 

AA. Elytral nervures forking at base and running to apex, of elytra, 

ocelli usually wanting Typhlocybidae 

Key To THE GENERA OF BYTHOSCOPIDAE. 

A. Antennae inserted in a deep cavity beneath a ledge. 

b. Striation of pronotum transverse. 

‘c. Side margins of pronotum sharply keeled, of moderate 

length. Macropsis. 

ce. Side margins of pronotum not sharply keeled very short. 

Oncopsis. 

bb. Striation of pronotum running obliquely from the middle of its. 

front margin to its hinder angles. Pediopsis. 

AA. Antennae inserted in a feeble cavity, their base free. ‘ 

b. Head with eyes wider than the elytra at the base, membrane 

with an appendix. © Idiocerus. 

bb. Head with eyes as wide as the elytra at base, no appendix. 

Agallia 

Oncopsis pruni Prov. 

Bythoscopus pruni Provancher Pet. Faune Canad. III 290, 1800. 

Bythoscopus pruni Van Duzee Entom. Amer. VI, 227, 1800. 

A little smaller than fenestratus and generally darker, the elytra hya- 

line with veins black, these being accentuated on the cross nerves so as 

to form irregular cross bands and an apical band or spot. Length 4 to 

4.5 mm. 

This appears to be one of the most common and widely distributed 

species in the state. While described as from the plum and occasionally 

taken on various plants including blueberry, poplar, etc., our collections 

show it to occur very generally on birch and all other collections seem 

to be in association with this tree so I believe this may be considered 

the usual food plant for the larval form. At Orono it has been taken 

on many dates from June 5th to August 6th mostly on birch. At N- 

Harpswell Aug. 12; Highmoor Farm Aug. 15th on birch and blue- 

berry at Mt. Katahdin Aug. 20-2Ist up to table land 4500 ft. elevation, 

at the latter place probably from willow as no birches were seen. Speci- 

mens in the Boston Society of Natural History are from ‘Calais. 

The species may be considered as covering in its distribution the birch 

forests of the state and it must undoubtedly be counted an economic 
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factor in the growth of this timber tree. The insect acquires its growth 

in the early part of the summer and mainly disappears by the middle of 

August. 

Oncopsis fenestratus Fitch 

Athysanus fenestratus Fitch Homop. N. Y. State 'Cab. p. 60, 1851 

Bythoscopus fenestratus Van Duzee Entom. Amer. VI 226, 1890. 

Grayish brown with whitish hyaline spots on the elytra and dark patch 

cn the front. About 4.5 to 5 mm in length. 

This species has been taken in considerable numbers chiefly from 

birch but specimens referred here are from willows also, though birch 

would seem to be the main food plant and the one on which it would 

have the most importance. On Mt. Katahdin it was found at various 

altitudes and one specimen evidently belonging here was collected near 

the summit, 4,500 ft. probably from the scrub willows. 

Oncopsis minor Fitch. 

Bythoscopus minor Fitch Homop. State Cab. p. 60, 1851. 

Bythoscopus minor Van Duzee Entom. Amer. VI 228, 1890. 

Specimens referred here resemble fenestratus but are smaller and 

agree well with Van Duzee’s description. They are gray brown, the 

elytra in the female almost entirely hyaline and in the male clouded with 

tawny brown. Length 4 mm. 

Larvae taken in association with males on birch June 11, 1913, and 

probably belonging to this species are uniformly brown. 

Oncopsis variabilis Fitch. 

Athysanus variabilis Fitch. Homop. N. Y. State Cab. 1851, p. 60; 

reprinted in Lintner oth Rep’t 1893, p. 400. 

An extremely variable species occurring abundantly during spring ~ 

and early summer on birches. A common variety is sulphur yellow 

with more or less of black on the elytra most commonly as a line or 

stripe along the claval suture. Length 5-6 mm. 

Our collections represent Orono, particularly June 3 to Aug. 6, as 

the species does not persist through the summer and it had disappeared 

by the time our collections were extended to other parts of the state. 

I have a record for Mt. Katahdin (H. G. Barber) and specimen in 

Boston Soc. N. H. are from Calais and Eastport (C. W. Johnson). It 

must occur over a large part of the state and its attacks on the birch 

must be a source of injury. 

Oncopsis sobrius, Walk. 

Bythoscopus sobrius Walk. Homop. 1851. 3 : 874; Fitch, reprinted 

in Lintner, 9th Rep’t. 1893, p. 400; N. Y. State Agricultural Soc. Trans. 

1858. 18 : 853. 



LEAFHOPPERS OF MAINE. 89 

This species is light colored the head, pronotum and scutellum yellow 

and the elytra light tawny. The front is full and with vertex and 

pronotum forms an almost globular front end. ‘Length 4-5 mm. 

Very abundant, particularly on birches, but has been taken on ferns 

and other roadside plants and on oaks but always near birch which is 

doubtless the normal food plant for the larva. Records for Orono on 

June 3 and Aug. 5, N. Harpswell Aug. 12, Highmoor Farm Aug. 15, 

and the species apparently disappears for this region about the middle 

of August as it has not been taken later. No specimens were secured 

in the northern part of the state in 1913 but this may have been on 

account of its being out of season. A record for Auburn July 18 is 

furnished by Mr. C. W. Johnson. 

Oncopsis cognatus Van Duzee. 

Bythoscopus cognatus Van Duzee, Trans. Am. Entom. Soc. VI 224, 1890. 

This is a large species, gray in color, with rather indefinite markings 

resembling fenestratus but with different genital segment. Length, 5 mm. 

A series of specimens taken from hazel in June by Mr. Shaw are 

referred to this species. It appears to come at an earlier date than 

many of the other species and if the hazel is a regular food plant it 

may be counted as a well separated species. 

Owing to the small economic value of the food plant it can hardly be 

counted of much importance and so far it seems to have been found 

in rather small numbers. 

Oncopsis nigrinasi Fitch. 

Athysanus nigrinasi Fitch. Homop. N. Y. State Cab. 1851, p. 61; 

reprinted in Lintner, 9th Rep’t, 1893, p. 401. 

Usually marked by the conspicuous black color of the front. Length 

5 mm. 

Van Duzee says. “June to August. Abundant everywhere on horn- 

beam,” (Buffalo, Hemiptera p. 195), but the specimens we have referred 

to this species, collected by Mr. Shaw are from hazel. Aug. 1 and 

Aug. 7, and viburnum July 22. There is also a record for July 28 and 

31, but without note of food plant. 

Pediopsis viridis Fitch. 

Pediopsis: viridis Fitch. Homop. N. Y. State Cab. 1851, p. 50; 

reprinted in Lintner, 9th Rep’t, 1893, p. 300. 

Uniform green without marking, its color blending perfectly with 

color of the willow on which it lives. Length 4.5 to 5 mm. 

Often very abundant and its distribution in Maine evidently covers 

the entire state as specimens have been taken at Orono, July 22-30, 

Portland, Aug. 13, Mt. Katahdin Aug. 22, Houlton, Aug. 24, Mars Hill 

Aug. 25. 
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The slight commercial value of its food plant makes it of little eco- 

nomic importance but where the willow is of value the species must be 

counted plentiful enough to be detrimental to the tree. 

Pediopsis basalis Van Duzee. 

Pediopsis basalis Van Duzee. Am. Ent. Review, 18890, p. 171; Cat., 

p. 260; Prov. Pet. Faune Ent. 'Can. 1890, 3 : 205. 

Known by the conspicuous dark brown basal marking of the clavus 

which contrasts with the yellowish color of the other part. Length 5 

mm. - 

Taken at Orono, 1913-1914 and at Highmoor Farm Aug. 15, 1913 on 

poplar. Only a few specimens have been secured on any occasion and 

the species is evidently one which occurs ordinarily in small numbers 

and has little economic importance. 

Pediopsis bicolor n sp. 

A large black species greenish white below, of form of basalis but 

very differently colored and showing no trace of the dark band on base 

of elytra. Length 5.5 mm, width 1.5 mm. 

Head obtusely angled, the vertex narrow, pronotum roundingly angled 

in front, the hind border concave, broadly angular at middle, rugae 

coarse and rather short; elytra long and narrow. 

Color smoky black above, the angles of the scutellum showing a more 

intense coloring and the elytra near the tip with a faintly transparent 

space noticeable in proper light. Below, face on upper half smoky 

brown, shading to lighter at middle, but changing rather abruptly to 

the dingy greenish white of the lower half. Pectus, venter and legs 

greenish white or, anteriorly, somewhat yellowish, the propleura with- 

out black spot. Pygofer with a black spot each side a little behind 

the middle. 

This species presents a very distinct aspect and while it might be 

suspected of being a black form of some of the known species the 

fact that it is so light colored below and the difficulty in connecting 

it with any of the described species warrants a specific description. 

Two specimens were taken from a broad leaf willow at Orono July 11, 

IQT4. 

Pediopsis virescens Fab. 

Cicada virescens. Fab. Syst. Rhyng. p. 79. 

Pediopsis virescens. var graminea. Osborn, N. Y. Ent. Rept. 20, (1905) 

p. 505. Edwards Hem. Homop., p. 96. 

Approaching viridis but smaller and more slender with a conspicuous 

black spot on the base of the hind tibia. Female, length 5 mm, width 

1.25 mm. Male, length 4.4 mm, width 1 mm. 
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Vertex very short, strongly angled, rounded at extreme tip; pronotum 

sharply angled in front, sloping to front and sides, concave behind or 

with hind border subangularly excavated. 

Color of female light green, elytra becoming transparent toward 

tip; eyes brown; a black spot at base of tibia; tarsi yellowish brown; 

male slightly darker than female the elytra in one specimen faintly, in 

the other distinctly smoky; scutellum with a black triangle in lateral 

angles, eyes and tarsi as in female and the black spot on base of hind 

tibiae distinct. 

Three specimens, one female and two males, taken in sweeping on a 

clump of Cornus July 22, 1914, near Orono, on Dr. Patch’s farm. No 

nymphs were taken and it is unsafe to regard Cornus as positively the 

‘food plant as there were willows in the vicinity and as there was a 

strong wind blowing these individuals may have been carried from 

these or some of the other trees in the vicinity. However no corres- 

ponding forms have been taken in extensive sweeping in the same 

locality on willows and other native shrubs and trees. The black spot 

at base of hind tibiae is a very distinct feature and separates the species 

at once from any others known to me. 

This species is apparently identical with the Baronean form and has 

been recorded for America but once, in my report upon the “Jassidae 

of New York,’ (1905). 20th Rept. State Entom. N. Y., p. 505. The 

New York specimens were referred to the variety graminea in which 

there is a black spot at tip of vertex. 

Pediopsis trimaculata Fitch. 

Pediopsis trimaculata Fitch Stata. Cab. Nat. Hist. p. 60, 1851. 

Pediopsis insignis Van D. Ent. Am. V. 171, 1880. 

Pediopsis trimaculata Osborn and Ball Dav. Acad. Nat. Sci. VII 110, 1808. 

This species is dull yellowish brown or in the male gray brown with 

three white spots on the elytra. Length 4-4.25 mm. 

A single specimen of this species has been taken at Orono July 25th, 

IQI4. 

Pediopsis sordida Van Duzee? 

Pediopsis sordida Van D. Can. Ent. XXVI, p. 80, 1804. 

One specimen doubtfully referred to this species was taken at Orono 

July 3, 1914. It agrees quite closely with the description except in some 

of the color details but heretofore sordida has been recorded only from 

Colorado. It would be undesirable however to describe as a new species 
the single specimen in hand with the strong probability that sordida 
has an extended range in the northern part of the country. This speci- 

men is 4.5 mm in length. 
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Pediopsis ferruginoides Van Duzee. 

Pediopsis ferruginoides Van D. Ent. Am. V 181, 1889. 

This is a dark species with ferruginous coloring but quite variable 

in intensity, the single specimen taken in Maine referred to the species 

being darker than the rule. Length 5 mm. It was collected July 15th, 

1914 and if correctly placed extends the range from Iowa which is the 

most easterly point hitherto recorded. 

Pi fexreuainoiies, 
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Fig. 11. Pediopsis ferruginoides: a, dorsal view; b, face; c, elytron; 

d, nymph. (After Osborn and Ball.) 

Pediopsis suturalis Osborn and Ball. 

Pediopsis suturalis Osborn and Ball Pr. Dav. Acad. Sci. VII, 67. 

(Light yellow with a conspicuous black oblique stripe bordering the 

claval suture. Length 6 mm. 

Two specimens taken at Highmoor Farm Aug. 15-16th are so far the 

only representatives found in the state, and it would seem that it is 

rather rare though it may have been a little past its season when collect- 

ing began. 
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Pediopsis bifasciata Van Duzee. 

Pediopsis bifasciata Van Duzee. :Entomologica Americana V. 173. 

Gray brown with two fairly distinct bands across the elytra. Length 

5 mm. There is considerable variation in different specimens in my 

collection but the three Maine specimens collected at Orono on poplar 

July 30, are quite uniform and all are a little more gray and with the 

two bands more clearly outlined than in most specimens. 

The species is credited to cottonwood and poplar but it is apparently 

of infrequent occurrence and may be considered as of little economic 

importance. 

Pediopsis canadensis Van Duzee. 

Pediopsis canadensis Van D. Canad. Ent. XXII, p. 111, 1890. 

Greenish or reddish yellow, the elytra brownish with two light bands, 

one near the base, the other across the apex of the clavus. Length 

4:75 mm. 

Maine specimens of this species were collected at Orono July 11, 12 

and 19, 1914 and have the typical characters of the species, one of the 

specimens being distinctly reddish brown. It is evidently much less 

common than some of the other species and it may be considered as 

having little or no economic importance. 

Idiocerus pallidus Fitch. 

Idiocerus pallidus Fitch. Homop. N. Y. State Cab. p. 59 (1851). 

Idiocerus pallidus Osborn and Ball. Pr. Dav. Acad. Sci. VII, 135. 

Light green fading to greenish white in preservation, with two black 

points on the vertex, otherwise unmarked. Length 5-6 mm. 

Common on willows and occurring generally over the state, in some 

cases taken also from poplar. Orono on poplar and willow July 30th 

and Aug. 5th larva, Portland Aug. 13th, willow, Highmoor Farm Aug. 

15th, poplar, Mt. Katahdin Aug. 22nd, willow, Houlton Aug. 24th, Mars 

Hill Aug. 25th, Ft. Fairfield Aug. 26th, willow and poplar, Ft. Kent 

Aug. 28th, 20th. 

On account of its very general occurrence and the great abundance of 

-the species feeding through larval stages on willow and poplar it must 

be counted of economic importance wherever these trees have any com- 

mercial or landscape value. 

Idiocerus alternatus Fitch. 

Idiocerus alternatus Fitch. Homop. N. Y. State Cab. 59 (1851). 

Idiocerus alternatus Osborn and Ball. Pr. Dav. Acad. Sci. VII, 131. 

Gray with interrupted black and white veins, two conspicuous black 

dots on the vertex. Length 6 mm. 
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Another very common species on willow and with a range covering 

all of the state and to be found on almost every willow tree or bush that 

may be examined. Collections have been made at Orono July 3oth, 

some larvae but mostly adults, Aug. 5th, Mt. Katahdin Aug. 22nd, 

Houlton Aug. 24th, Mars Hill Aug. 25th, Fort Fairfield Aug. 26th, Fort 

Kent Aug. 28th. 

Economically this species stands in about the same position as pallidus 

but it is perhaps not quite as abundant and has been taken only from 

willows. 

LT. altexnatus 

Fig. 12. IJdiocerus alternatus Fh.: a, adult; b, female, c, male geni- 

talia; d, elytron; e, nymph; f, eggs; g, egg enlarged. (After Osborn 

and Ball.) 

TIdiocerus suturalis Fitch. 

Idiocerus suturalis Fitch, Homop. N. Y. State Cab. 59 (1851). 

Idiocerus suturalis Osborn and Ball. Pr. Dav. Acad. Sci. VII, 134. 

Light yellow with a conspicuous dark stripe along the line of the 

united elytra, without interruption. Length 6 mm. 

Another common species on the willow but usually less abundant than 

pallidus. It has been reported also for birch but collections in Maine 

have been limited to willow and poplar. Taken at Orono Aug. 17, ’05, 

Highmoor Farm Aug. 15th, Houlton Aug. 24th, Ft. Fairfield Aug. 26th, 

Ft. Kent Aug. 28th. It is hardly plentiful enough to be counted of much 

economic importance. 
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Idiocerus suturahs Fh. var. lunaris Ball. 

Resembles suturalis of the typical form except that there is a con- 

spicuous cross or lunate interruption of the black sutural stripe. Length 

6 mm. 

Occurs along with suwturalis on willows and occasionally on poplars 

Orono Aug. 7th, Highmoor Farm Aug. 15th, Houlton Aug. 24th, Ft. 

Kent Aug. 28th. 

TIdiocerus dugei Prov. 

Idiocerus dugei Provancher, Pet. Faune, Ent. Can. III, p. 292, 1890. 

One specimen of this species recorded from the collections by Mr. 

O. O. Stover. It is a large light yellow species with golden iridescence, 

7 mm long a little larger than suturalis and without the black sutural 

line. 

Idiocerus lachrymalis Fitch. 

Zdiocerus lachrymalis Fitch. Homop. State Cab. p. 58 (1851). 

Idiocerus lachrymalis Osborn and Ball. Pr. Dav. Acad. Sci. VII, 130. 

A large gray species with distinct transverse line on front of vertex 

and with two conspicuous black round dots on vertex. Length 9 7 mm, 

& 5.5 mm. 

This is a common species on poplars apparently favoring the aspen 

and has been taken at Orono July 30th, Houlton Aug. 24th, Ft. Fairfield 

Aug. 26th, Ft. Kent Aug. 28th. Mt. Apatite collection Bost. Soc. Nat. 

Hist. In some cases it is plentiful enough to be considered injurious, 

the larvae especially draining the trees during the early part of the 

summer. 

Idiocerus provancheri Van Duzee. 

Idiocerus provancheri Van Duzee. Buf. Soc. Nat. Hist. Bull. V. 1oq4 

(1897). 
Tdiocerus provancheri Osborn and Ball Proc. Dav. Acad. Sci. VII, 127, 

This handsome species is chocolate brown with a bright yellow oblique 

spot across the base of the clavus. Length 6 mm. 

(From earlier observations this is said to occur on different species of 

Crataegus but our collections in Maine were in all cases made where 

this tree was not seen and I believe it must have other food plants. At 

Orono it was taken in the Bangor bog among the scrubby growth of 

bushes and conifers. 

Agallia 4-punctata Prov. 

Bythoscopus 4-punctata Prov. Nat. Canad. IV, 376, 1872. 

Agalha 4-punctata Van Duzee. Entom. Amer. V, 167, 1880. 

Agallia 4-punctata Osborn and Ball. Proc. Dav. Acad. Sci. Vol. VII, 

p. 48. 
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This is a broad robust species, gray brown in color and about four 

millimeters in length. There are four distinct dark dots above, two on 

the head and two on the pronotum. Length 4 mm. 

The species is very generally distributed over the country and we 

would expect to find it over most of the state especially as it was 

described by Provancher from Quebec, but it has occurred in the col- 

lecting of the season of 1913 only in two localities being taken by Prof. 

A. P. Morse at Grand Lakes Stream and by Mr. C. P. Alexander at 

Houlton. In 1914 it was taken a number of times at Orono in July and 

August. 

It feeds on a variety of plants but if the past two seasons are any 

criterion it will not be of any economic consequence in Maine. 

KA 4 punctate 

Fig. 13. Agallia 4-punctata: a, adult; b, nymph, side view; c, nymph; 

d, face; e, elytron; f, female; g, male gentalia. (After Osborn and Ball.) 

Agallia novella Say. 

Jassus novellus Say. Acad. Nat. Sci. Phila. Jour. VI, 300, 1831: 

Agallia novella Van Duzee. Canad. Ent. XXI, 8, 1880. 

Agallia novella Osborn and Ball, Proc. Day. Acad. Sci. Vol. VII, p. 54. 

A slender light colored species with two small black spots on the 

vertex, a dark line along the suture. Length, 3.5-4 mm. 

Not common in collections this season. ‘Collected by Mr. Stover at 

Dexter. I secured a number by sweeping along the roadside near the 

Bangor Bog Aug. 5th, and at North Harpswell Aug. 12th and Mr. Alex- 

ander coilected a few from firs June toth. An adult female was col- 

lected from Cornus July 24, 1914, at Orono. It is evidently of little or 

no economic importance in Maine. 
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iM A.movello 

Fig. 14. Agallia novella: a, adult; b, nymph, side view; c, nymph, 

dorsal view; d, face; e, elytron; f, female; g, h, male genitalia. (After 

Osborn and Ball.) 

Agallia sanguinolenta Prov. 

Bythoscopus sanguinolenta Provancher. Nat. Canad. IV, 376, 1872. 

Agallia sanguinolenta Van Duzee, Am. Ent. V, 166, 1880. 

Agallia sanguinolenta Osborn and Ball. Pr. Dav. Acad. Sci. Vol. VII, 

p. 58. 

A short robust species usually dark gray or brownish with two large 

spots on the vertex and two broad spots on the pronotum. Length 3 mm- 

3.5 mm. 

This is by far the most abundant species of the genus in Maine and 

‘in fact one of the most abundant and widely distributed species of leaf- 

hoppers here, as throughout most of the United States. It has been 

taken at every locality where collections have been made especially in 

pastures and meadows. Its food is probably largely clover and allied 

plants but it seems able to survive on a wide range of food plants. In 

many parts of the country it is a destructive pest in clover and alfalfa 

fields. 

The definite localities of collection are Orono July 24, 28, 20, 31, 

Aug. I, 5, 6, 9 from garden plants, peas, etc., and meadows including 

timothy and clover; North Harpswell Aug. 12, Portland Aug. 13, 14, 

Highmoor Farm Aug. 15, Mt. Katahdin Aug. 20, 22, at various altitudes 

up to table land of summit 4500 ft. Houlton Aug. 24th, Mars Hill Aug. 

25th, Fort Fairfield Aug. 26th, Fort Kent Aug. 28th. 

The species is discussed from the economic standpoint in Bulletin 108 

Bureau Entomology U. S. Dept. Agriculture. 
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Big. 3. 
Kise ngui wolen\a, 

Fig. 15. Agallia sanguinolenta: a, adult; b, nymph, side view; c, 

nymph, dorsal view: d, face; e, elytron; f, female; g, male genitalia. 

(After Osborn and Ball.) 

Key To THE GENERA OF TETTIGONIELLIDAE.* 

A. Antennal sockets usually overhung by a deep ledge, the anterior 

extremity of which is deflexed and roundly truncate. 

Anterior tibiae sulcate above or dilated at the extremity. 

Elytra narrow, not covering lateral margin of abdominal 

tergum. Head and pronotum usually deflexed. 

B. Thorax roundingly six-angular, posterior margin rounding, with 

a short median excavation. Vertex longitudinally fur- 

rowed. Claval veins distant Aulacizes 

BB. Thorax 4 angular, posterior margin, roundingly emarginate, the 

anterior and posterior margins nearly parallel. ‘Claval 

veins often united in the middle or approaching and tied 

by a cross nervure. 

C. Vertex long, triangular longer than width between eyes, side 

margins nearly straight, face as seen from side nearly 

straight. Homalodisca. 

CC. Vertex obtusely rounding, shorter or only equal to width be- 

tween eyes, face as seen from side roundingly angled. 

Oncometopia 

AA. Ledge above antennal sockets small, the anterior extremity as seen 

from above not projecting, included in the curve of the 

head. Anterior tibiae slender, round or triangular, Elytra 

broad, covering the abdominal tergum. Head and prono- 

tum rarely sloping. 

B. Elytra not reticulate veined at apex, at most with five apical and 

three anteapical cells, head not greatly produced. 

C. Vertex with margin rounding obtuse, the front inflated. 

D. Antennae setaceous, pronotum not twice as long as scutel- 

lum, the posterior margin long not strongly emarginate. 

Tettigoniella. 

* Adapted from key by E. D. Ball. 
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DD. Antennae in the male enlarged at apex. Pronotum more 

than twice as long as the scutellum, posterior margin 

short, somewhat emarginate. Helochara. 

‘CC. Vertex flat, the margin sharp or line-marked, distinct, vertex 

and front forming an acute angle, front broadly trans- 

versely convex, not inflated. Diedrocephala. 

BB. Elytra reticulate veined from the apex as far back as the fork- 

ing of the outer branch of the first sector. Head often 

produced into a triangle, longer than pronotum. 

Draeculacephala. 

Oncometo pia lateralis Fabr. 

Cicada lateralis Fabr. Ent. Syst. sup. p. 524. 

Oncometopia lateralis Ball, Iowa Acad. Sci. Proc. VIII, p. 44. 

This species is dark, nearly black, the elytra purplish with yellow 

lateral line and markings on the head and thorax. Length 7-8 mm. 

The larvae are black with yellowish white stripes, the wing pads tinged’ 

with purple. Head in front with irregular black and white mottlings, a 

light stripe starting at the vertex runs to tip of anal segment and a 

broader stripe each side runs from next the eye across pronotum to 

bases of wing pads along side of abdomen to apex of penultimate seg- 

ment, outside of which there is a marginal white stripe. A light stripe 

on border and disk of wing pads; lower part of face black with yellow 

dots; thorax and abdomen beneath black with submarginal stripe yellow, 

legs black lined with yellow. 

These markings are characteristic of all the moults observed and 

agree in the main with the color pattern of the adult. The nymphs 

develop evidently during the early summer months as they were taken 

up to August. Their food plant is not certainly determined, but two 

nymphs were taken on birch July 30th. 

Specimens in the Station collection bear records of Orono June 7, 12, 

27, 1905, July 2 and 21, 1905, and I took it in 1913 at Houlton Aug. 24th, 

Mars Hill Aug. 25th, and Fort Kent Aug. 28th, in bog and low ground. 

This is a northern species and it may be expected throughout most 

of the state, but unless in greater numbers than observed so far it can 

not be considered of great economic importance. 

Kolla bifida Say. 

Tettigonia bifida Say. Acad. Nat. Sci. Phila. Jour. 1831, 4. 

A handsome species with conspicuous black and white transverse 

bands on head and longitudinal stripes on the elytra. Length 6 mm. 

This is one of the species that we would expect to find generally 

over the state, but I have taken it only near Portland (Stroudwater Aug. 

13), (Riverton Park) Aug. 14th. There is a specimen in the Maine 

Experiment Station collection with record of collection at Pushaw Pond. 

Possibly it reaches its North Eastern limit in this region. 
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Tettigoniella gothica Sign. 

Tettigonia gothica Sign. Ann. Soc. Ent. Fr. 1854, p. 345. 

Tettigonia hieroglyphica, in reference from Eastern states (Nec. Say). 

Tettigonia similis Woodw. Iil. State Lab. Bul. 3, 1887, p. 25. 

As Ball has pointed out this species must have been the basis for 

records of hieroglyphica in localities east of Illinois. 

It is light reddish or grayish green, the head with several lines on the 

vertex which double on each other, nearly parallel with median line, 

and prominent spot at apex black. Length 5.5 mm to 6 mm. 

It occurs in great numbers in the undergrowth along the margin of 

thickets and may be collected by thousands in almost any suitable local- 

ity. 

The larva is light yellow with a dark stripe on each side, a broad 

‘median stripe light, narrowing at tip of vertex and on last segment of 

abdomen. Eye black anteriorly and posteriorly with vertical yellow 

band including black dot. Beneath with eyes light greenish yellow, tips 

of tarsi black. 

Both larvae and adults have been taken in large numbers at every 

point where collections have been made from Portland in S. W. and 

Van Buren and Ft. Kent in N. E. and its distribution may be considered 

as covering the state. Actual records are at Orono, on oak. June 21, 

nymphs only Aug. 5, nymphs and adults, N. Harpswell,,Aug. 12, Port- 

land, Aug. 13 and 14, Highmoor Farm Aug. 15. Mt. Katahdin up to 

lower altitude Aug. 20-22, Houlton Aug. 24, Mars Hill, Aug. 25, Ft. 

Fairfield, Aug. 26, Ft. Kent Aug. 28. 

It occurs, however, on a great variety of plants and in such tee 

as must become a serious drain. Its great range of food plants will 

make it a difficult species to control, but in grass land or in fields it is 

open to same methods of attack as other grass species. The nymphs 

have been taken from grass land as well as from some shrubs and trees 

and adults are recorded from birch and willow. 

Penthimia americana Fitch. 

Penthimia americana Fitch. Homop. N. Y. State Cab. 1851, p. 57: 

reprinted in Lintner oth Rep’t 1893, p. 307. 

A thick bodied dark red or blackish species appearing bluntly rounded 

at both ends and closely resembling members of the Froghopper family 

(Cercopidae). Length 5 to 6 mm. 

This species would be expected over a considerable part if not the 

entire state as it is common in N. Y. and westward, but this season has 

been taken but once, a single specimen being beaten from bushes in the 

Bangor bog near Orono on Aug. 30th, and one July 10, 1914. Van Duzee 

gives its. distribution as New York to Florida and Mich. so this record 

extends its known eastward distribution over New England. Evidently 

it may be disregarded from the economic view point. 

It seems hardly probable that it should be so rare or that this repre- 

sents its limit of distribution and it may be looked for at other points. 
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‘ Diedrocephala coccinea Forst. 

Cicada coccinea Forst. Nov. Sp. Ins. p. 96, 1781, ; 

Tettigonia teliformis Walk. Homop. III, p. 764, 1851. 

Diedrocephala coccinea Ball. Pr. Ia. Acad. Sci. Vol. VIII, p. 29, 1901. 
(For further synonomy see Ball, 1 c.) 

This is a handsome yellow species with brilliant red and blue or 

green stripes on the elytra and a black border on the upper margin of 

the face. Length 5-6 mm. 

Specimens of this species will be found in almost every locality where 

collections may be made anywhere in the eastern states. There are 

specimens in the collection dated Sept. 10, 05 and ’06 and it was collected 

- in 1913 at Grand Lakes Stream (A. P. Morse) Aug. 15-16, at Orono 

July 29 and Aug. 5th, North Harpswell Aug. 12, Riverton, near Portland, 

Aug. 14, Highmoor Farm Aug. 16, Mt. Katahdin at lower levels Aug. 

22-23, Houlton Aug. 24, and in considerable frequency during summer 

of 1914. It has been taken on a number of plants as Viburnum, Poplar, 

Strawberry and especially in damp woods on ferns where the larvae 

are also abundant in mid summer. These latter are yellow with bright 

red stripes on the wing pads. 

{While quite abundant, observations so far have not indicated serious 

attack upon any cultivated crop. 

Draeculacephala noveboracensis Fitch. 

Aulacizes noveboracensis Fitch, Homop. N. Y. St. ‘Cab. p. 56, (1851). 

Diedrocephala noveboracensis Osborn and Ball. Pr. Ia. Acad. Sci. IV, 

ip. 177, 1897. 
Draeculacephala noveboracensis Ball. Pr. Ia. Acad. Sci. VIII, 37, 1901. 

This species which has been recorded as occurring from Vermont to 

Vancouver Id., has been taken in abundance at Orono on its usual host 

plants, the coarse grasses of low ground, and wherever these grasses 

have any commercial value the species may be counted injurious. 

It is one of our larger leafhoppers and while a conspicuous insect 

away from its food plant its slender form and bright grass green color 

merge so closely with the plant stems and leaves that it is seldom seen 

till beaten or swept into the collecting net. 

The head is less angular than in mollipes or angulifera and the lines 

and dots somewhat coarser. Length about half an inch. 

‘Adults and nymphs are both taken during July but by the latter part 

of this month nearly all have matured. In localities further south two 

broods are recognized but this is not yet determined for Maine. 

Our records cover Orono, July and Aug., N. Harpswell Aug. 12, Port- 

land Aug. 13, Highmoor Farm Aug. 16, Mt. Katahdin, from 600 to 1590 

ft. Aug. 20 and 22, Ft. Kent Aug. 28, and it has been taken generally 

wherever collections have been made on its usual food plants. 
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Draeculacephala angulifera Walk. 

Tettigonia angulifera Walker, Homop. III, p. 771, (1851) 

Diedrocephala angulifera Van Duzee Ent. News, V, 156. 

Draeculacephala angulifera Ball. Proc. Ia. Acad. Sci. VIII, p. 35, (1901). 

This is a large green leafhopper resembling very closely the novebora- 

censis from which it differs in having a slightly sharper pointed head 

with finer lines and smaller dots nearer together at the apex. li is about 

half an inch in length. 

Adults have been taken in large numbers during late July and early 

August at Orono and the drain they cause in the grasses where they 

occur must be of no little importance. Aside from the coarse grasses of 

lowlands it has occurred in large numbers in timothy meadows and while 

it may have been feeding mainly on some of the coarser grasses mixed 

with the timothy it appeared to occur on the timothy as well and it may 

therefore be counted of greater importance. The larvae must get their 

growth largely before the first of August as adults are the abundant 

stage at this time. 

Additional locality records are, Portland Aug. 13, Princeton Aug. 16, 

(A. P. Morse), Kineo Aug. 17, Mt. Katahdin 600 ft. and 4700 ft. on 

tableland, Houlton Aug. 24, Van Buren Aug. 27th, Ft. Kent Aug. 28th. 

Fig. 16. Draeculacephala mollipes: a, Adult from above; b, face; c, 

vertex and pronotum; d, female genitalia; ¢, male genitalia; f, wing; 

g, h, nymphs. All enlarged. (From U. S. Dept. Agric. Bureau of Ento- 

mology—Bul. No. 108). 



LEAFHOPPERS OF MAINE. 103 

Draeculacephala mollipes Say. 

Tettigonia mollipes Say. Acad. Nat. Sci. Phila. Jour. (1831.) 

Draeculacephala mollipes Ball. Ia. Acad. Sci. Proc. VIII, p. 33, (1901.) 

Bright green the head yellowish and very sharply angled, with very 

delicate lines. Beneath usually dark sometimes nearly black. Length 

6-7.5 mm. ‘ 

This is one of the most abundant species in the country ranging from 

Canada to Central America and found almost universally in grass lands 

on both wild and cultivated grasses. A detailed account of the species 

with figures will be found in the writer’s bulletin on “Leafhoppers 

affecting Grasses and Forage Crops.” (Bull. 108, Bur. Ent. U. S$. Dept. 

Agric. ) 

In Maine it has been found abundant in all the southern sections. 

Orono July 11, 19, 26, ’05. On willow (doubtless near grass) July 22, 

1913. Larvae from marsh grass June 26. Adults from swamp grass 

June 13. Field grass June 18. Strawberry bed July 22. Timothy Aug. 1. 

Meadow Aug. 4 and in many other collections from meadow and pas- 

tures. Also Princeton Aug. 16, N. Harpswell common in low ground 

pasture Aug. 12. Portland Aug. 13, in meadow near Riverton Park 

Aug. 14. In pastures and meadows at Highmoor Farm Aug. 15. At 

Mt. Katahdin on the table land. at about 4500 ft. Aug. 21, Houlton Aug. 

24, Mars Hill Aug. 25, Ft. Kent Aug. 28. In the latter locality it was 

very scarce only a few specimens being taken and it seemed to be 

replaced even in upland pastures and meadows by Helochara communis. 

‘ Helochara communis Fitch. 

Helochara communis Fitch, Homop. N. Y. State Cab. p. 56, (1851). 

This species is one of such universal distribution that it merits a 

brief description even though it may not be considered of great economic 

importance. 

The adult is a dark green, sometimes almost blackish green and the 

surface of the body roughly pitted, the length a fourth of an inch or a 

trifle more. The nymphs are pale green with striations of the head faint, 

the wing pads in the last instar reach to base of the third abdominal 

segment. 

It is usually found in great abundance in boggy places and feeds upon 

the grasses common to such places. It is no doubt the cause of a 

severe drain upon the plants but as such plants have a very constant 

moisture supply the effect of their work is not very apparent and as 

the grasses are such as have a minor importance for forage the insect 

may be counted of less consequence than some of the species of 

fewer numbers that feed upon important farm crops. A fuller account 

of the species may be found in Bulletin 108 Bureau Entomology U. S. 

Dep. Ag. 

The Maine records include Orono where specimens have been taken 

many times during the summer of 1913 and Grand Lake Stream and 
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Princeton, collected by Prof. A. P. Morse, North Harpswell Aug. 12, 

Portland Aug. 14, Mt. Katahdin Aug. 21, Mars Hill Aug. 25, Ft. Fair- 

field and Phair Aug. 26, Van Buren Aug. 27, Ft. Kent Aug. 28-29. In 

the northeastern part of the state it occurs very commonly on uplands 

in pastures, meadows and oatfields and was even taken on potato vines 

so it must be counted of greater economic importance than where it is 

confined to boggy or swampy lands. It probably selects succulent plants 

and its distribution is affected by climate or season. 

Fig. 17. The bog leafhopper (Helochara communis): a, Adult; 

b, side view; c, head and pronotum of female; d, head and pronotum 

of male; e, face; f, female genitalia; g, male genitalia; h, elytron. 

All enlarged (From U. S. Dept. Agric. Bureau of Entomology— 

Bul. No. 108.) 

Eucanthus acuminatus Fabr. 

Cicada acuminata Fabricius. Ent. Syst. IV 36, 40, 1794. 

Eucanthus orbitalis Fitch, Homop. N. Y. State Cab. 57, 1851. 

Eucanthus acuminatus Osborn and Ball. Proc. Ia. Acad. Sei. IV, 182. 

Black with white markings on head and elytra. The vertex is 

depressed, the ocelli near the forward part of the disk, elytra with white 

stripes parallel to the veins. Length 5 mm. 

This species has been found very sparingly in Maine, one record July 

22 on Viburnum for Orono and another for Mt. Katahdin where a few 
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specimens were taken at an altitude of about 1500 to 1600 feet, also one 

specimen near Orono, July 10, 1914. It has never been recorded as 

occurring in any great abundance and though its distribution covers a 

large range of the northern United States and of Europe it is not 

counted of economic importance. 

Fig. 18. Eucanthus acuminatus Fab.: a, adult; b, nymph. (After 

Osborn and Ball.) 

Gypona octolineata Say. 

Tettigonia octolineata Say: Jour. Phila. Acad. Nat. Sci. IV, p. 349, 

(1824). 

Gypona octolineata Spangberg. Spec. Gyponae p. 8. 

This is a large green species with dense reticulations over the entire 

elytra including the clavus and in some specimens the veins and cross 

veins are brilliant scarlet. There are eight fulvous stripes ripnine from 

vertex across the pronotum. Length 8 to 10 mm. 

One of the most generally distributed species occurring on a great 

variety of plants including grasses low herbage and bushes and trees. 

Taken on birch July 22nd adult, birch and alder sweepings in wood- 

land July 31 at Orono, North Harpswell Aug. 12th, Portland Aug. 13th, 

larva and Aug. 14th, Riverton Park, Highmoor Farm Aug. 15th, Mt 

Katahdin Aug. 22nd, Houlton Aug. 24th, Fort Kent Aug. 28th. 

The species has undoubtedly some economic importance as its larvae 

feed on many plants of value but they are so widely scattered that any 

very effective means of control seems doubtful. Where abundant on 

grasses or shrubbery sprays may be used and in some situations the 

burning of dead leaves would doubtless help. 

Gypona flavilineata Fitch. 

Gypona flavilineata Fitch. Homop. N. Y. State Cab. p. 57, (1851). 

Similar to octolineata but without reticulations on the clavus, slightly 

larger and usually lighter colored. Length 2 10 mm. ¢ 9 mm. 
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This form indicated by Say as a variety of octolineata and later 

described as a distinct species by Fitch is difficult to separate if long 

series are in hand but there is hardly such complete gradation from one 

to the other, especially as represented in Maine, as to warrant absolute 

merging of the two forms into one species. Specimens of this form 

have been collected at Orono, Portland Aug. 13-14th, Highmoor Farm 

Aug. 15th. It is usually taken from trees and has not in any case I 

believe been collected’ from bogs. It is usually less abundant than 

octolineata and so far as observed hardly plentiful enough to be counted 

of much economic importance. 

Gypona cana Burm. 

Gypona cana Burmeister Gen. Ins. pl. 16 No. to. 

Gypona quebecensis Prov. Nat. Can. IV, 352 (nec V. D.) 

Gypona cana Van D. 

Light yellowish green with a slight bronzy tinge especially after dry- 

ing. The elytra are only faintly reticulate at tip not at all on clavus or 

base of corium. Smaller than the other species known in Maine. Length 

2 body 7 mm. to tip of elytra 8-9 mm. ¢ body 6.5 mm. to tip of elytra 

8 mm. 

One specimen determined by Van Duzee bears date of Sept. Io, 1905, 

and specimens have been taken during 1913 at Orono Aug. 5th, High- 

moor Farm on blueberry Aug. 15th, Grand Lake Stream Aug. 15th by 

Prof. A. P. Morse, Mt. Katahdin Aug. 22nd, Houlton Aug. 24th, Ft. 

Kent Aug. 28th. While specimens have been taken in a number of situ- 

ations and from a variety of plants this species has appeared especially 

common in low ground and boggy places and a number were collected 

in the bog south of Orono and at Houlton on plants growing among 

the sphagnum. There are some puzzling variations in the amount of 

elytral reticulation but there seems to be a fairly constant general facies 

upon which one can separate this form from the others occurring in 

the state. One specimen, also referred to this species, (quebecensis 

Prov?) is smaller and darker green with very few reticulations at tip of 

elytra, taken from poplar July 30th at Orono. 

Except for its occurrences on blueberry the species has not been noted 

in sufficient numbers on any plant of economic value to be counted 

injurious in any of the collections this season. 

Key To GENERA OF JASSIDAE OCCURRING IN MAINE. 

A. Ocelli on vertex at or near margin and remote from eye 

Acocephalina 

a. Head flattened with acute edge (less sharp in albifrons male) 

Acocephalus 

aa. Head with vertex rounded to front, minute species about 3 mm. 

Xestocephalus 
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AA. Ocelli on margin between vertex and front Jassine 

b. Inner sector of elytra twice forked three ante-apical cells in elytra. 

c. Head flattened, margin thin, acute, sometimes foliaceous. 

Parabolocratus 

cc. Head margin usually angular or rounded not sharp edged or if 

so only on anterior portion. 

d. Elytra with two cross veins. 

e. Vertex produced and usually angled on border, front very 

long and narrow. Platymetopius 

ee. Vertex usually less angular, front broad, clypeus narrow at 

tip. Deltocephalus 

dd. Elytra with one cross vein between sectors. Scaphoideus 

ccc. Head broad usually blunt edged. 

f. Elytra usually short, seldom longer than abdomen, often 

very short and wings wanting. 

g. Head broad ovipositor short little if any longer than 

pygoter. Athysanus 

gg. Ovipositor long exceeding pygofer. 

h. Gray or with golden iridescence Athysanella 

hh. Black robust head very blunt. Driatura 

ff. Elytra usually long exceeding abdomen, mostly large species 

with short heads. 

i. Elytra with fine ramose lines not restricted to trans- 

verse band. Phlepsius 

ii. Elytra without ramose lines or if present restricted 

to cross band behind middle. 

j. Vertex with transverse furrow. Eutettix 

jj. Vertex without furrow 

k. Pronotum strongly curved in front, side very short 

Thamnotettix 

kk. Pronotum less curved nearly as long at side as at 

middle, side carina long. Chlorotettix 

bb. Inner sector not forked, two ante-apical cells in elytra. 

- Cicadulina 

1. Wing with 3 apical areoles Cicadula 

ll. Wing with 2 apical areoles. Balclutha 

Acocephalus striatus, (Linn.)* 

This species has been one of the very abundant ones in Maine and its 

general occurrence in pastures and meadows, also grain fields and upon 

variety of other plants places it among those which must be counted of 

economic importance. The adult is quite variable. The females ranging 

from a light green or pale yellowish or straw color to nearly brown with 

*The synonomy of this species is confused and I follow Van Duzee’s 

Catalogue in the reference to Linnaeus. 
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numerous flecks of brown or black. The males are dark colored, or gray 

with a rather conspicuous yellowish band across the pronotum. They are 

somewhat smaller than the females and the angle of the head usually 

slightly more acute. The length of the female is about 6 mm, of the male 

5mm 

Adults of this species are common during August and September and 

since well developed nymphs were quite plentiful in August it would 

appear that there was a spring deposition of eggs and that the nymphs 

developed during mid-summer, reaching maturity by August and the bulk 

of the individuals becoming mature the first of September. Whether 

they hibernate as adults or deposit eggs in autumn has not been deter- 

mined. 

The species is generally distributed over the state occurring where- 

ever collections were made and it has been noted for New York so that 

it may be considered as occupying a considerable range of the northern 

part of the country. It is apparently identical with the European form 

but whether a recent introduction or simply a survival of the common 

distribution for northern countries of Europe and America dating back 

to an earlier geological period it seems impossible to say. 

Apparently the most available treatment for this species would lie in 

the application of the hopper-dozer method, although if eggs are depos- 

ited in the stems of grass or other plants, where burning would be 

possible, the utilization of the burning method in late fall or early spring 

would probably give the best results. Rotation of crops would seem of 

little avail as the species has evidently a wide range of food plants and is 

doubtless able to fly readily from field to field in search of suitable 

-food plants. A further study of the species to determine more exactly 

its mode of hibernation and the number of generations is desirable. 

The results of life history studies on this species during the summer 

of 1914 will appear in a later bulletin. 

Acocephalus albifrons Linn. 

Jassus mixtus Say. Van D. Catalogue, p. 288. 

This is a dark species with the front light gray or whitish, the males 

with brown elytra often interrupted with whitish or semi-transparent 

spots. 

Occurs in considerable abundance at a number of localities. Females 

were taken abundantly at Highmoor Farm in a lawn, but appeared only 

where there was some admixture of timothy, and did not appear where 

this grass was absent. 

Orono Aug. oth in meadow near Stillwater, Riverton Aug. 14th, Houl- 

ton Aug. 24 on grassy hillsides, Fort Fairfield Aug. 26. 

Found abundantly in timothy meadows in summer work of 1014 and 

a study of its habits will appear in the bulletin on fife histories. 
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Xestocephalus pulicarius Van Duzee. 

Xestocephalus pulicarius Van Duzee. Buf. Soc. Nat. Sci. Bul. 5, 1894, 

p. 215. 

A small dark brown species with light yellowish spots on prothorax 

and elytra. Length 2.5 mm. 

This is somewhat infrequently taken but seems to occur pretty com- 

monly in places where Carex grows and it is evidently fairly common 

on the food plant given by Van Duzee. Carex vulpinoidea. 

Taken at Orono in the Orono bog, Aug. 29, at North Harpswell Aug. 

13, Houlton Aug. 24th, Cherryfield Sept. 5th, 1913. 

Xestocephalus fulvocapitatus Van Duzee. 

Xestocephalus fulvocapitatus Van Duzee. Buf. Soc. Nat. Hist. Bull. V. 

25, 18904. 

Differs from pulicarius in being slightly larger the head fulvous and 

unmarked, the pronotum and elytra are brown faintly marked with 

lighter spots. Length 3 mm. 

This species was separated from pulicarius by Van ‘Duzee on the larger 

size and fulvous color of head and he says “in company with the preced- 

ing (pulicarius) of which it may prove to be a variety.” It appears to be 

closely related and often found associated but material in hand will 

hardly warrant combining the two species as this form appears to main- 

tain a fairly constant difference in different localities. 

Specimens for Maine have been taken in company with pulicarius in 

the Bangor bog near Orono from Carex Aug. 31st. 

Xestocephalus nigrifrons n sp. 

Size and general structure of fulvocapitatus but mostly jet black, lower 

part of face including most of frons, black. Length female 3 mm. 

(Head rounded, nearly as wide as pronotum, ocelli near together and 

close to the front margin of the vertex; face tumid, polished, sutures 

obscure; pronotum rounded in front sloping to sides slightly excavated 

posteriorly. 

Color black with a few white points, vertex black at base, brownish 

near apex, ocelli white with black central dot, face brown above, two 

transverse wavy lines on margin next vertex, rest of face polished black, 

- pronotum and scutellum black, the latter with four white points, two 

at base and one each on hind border opposite the suture, elytral picture 

like fulvocapitatus but basal part black, two white dots on clavus, several 

on basal half, apical part semitransparent with smoky patch on apex. 

Beneath black, legs light brown. 

Genitalia: Female ventral segment similar to fulvocapitatus but 

more distinctly notched at middle. 

One specimen Orono, Maine, Aug. 10, 1913. This may possibly be a 

black variety of fulvocapitatus but it is widely different from any speci- 
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mens I have seen especially in the color of face. From coronatus O. & B. 

it. differs in larger size and especially in color pattern of pronotum and 

elytra. 

Parabolocratus major, n. sp. 

Similar to viridis but larger, the vertex more broadly rounded and 

with the margins drawn out into a thinner edge, the anterior border of 

pronotum less distinctly arched; the elytra shorter, reaching only to 

base of pygofer in female. Color uniformly green, similar to viridis 

though usually a little lighter green, the black line under the margin 

of the head wanting in the females, the tip of elytra in males and of 

ovipositor in females tinged with light brown. Length of female 7.5 

to 8 mm. and male 5.75 to 6 mm. 

Head broad, anterior border broadly rounded, the margin very thin, 

tength at center about three-fourths the width between eyes; occiput 

slightly concave, front only slightly convex, clypeus, parallel sides about 

one-fourth longer than wide, lorae narrow nearly reaching margin of 

cheek; pronotum about twice as wide as long, anterior border slightly 

arcuate between the eyes, hind border convex; elytra short, in female 

reaching base of pygofer, in male extending slightly beyond tip of 

abdomen; venation as in viridis. 

Genitalia: Last ventral segment distinctly longer than preceding; hind 

border distinctly convex and sinuate, the pygofer with lower margin 

produced apically and distinctly though obtusely angled exceeded by the 

Ovipositor by about one-fourth its length. Male valve very short some- 

times hidden, plates narrowing shortly to about the middle and extended 

in slender upcurved acute points margined with fine cilia, the tips reach- 

ing the lower angle of pygofer which is produced dorsally appearing 

obliquely truncate in lateral view. 

Specimens of this form have been taken at Orono 1913 and 1914, also 

at Castalia, Ohio July 27, 1900, Columbus Aug. 30, 1904, and a series of 

three females and four males at Steubenville, Ohio, Aug. 1904. 

At Cedar Point, Ohio, 1910-1911 this form was taken both as nymphs 

and adults in considerable numbers on the swamp meadow grass Cala- 

magrostis canadensis which appears therefore to be its normal food 

plant. This with the apparent constancy of the adult characters seems 

to confirm the definition as a distinct species, viridis where observed in 
larval form has occurred only on Stipa spartea. 
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Moone c dns 

Fig. 19. Parabolocratus viridis: a, Male; b, female; c, nymph; d, 

female genitalia; ec, male genitalia; f, eggs in stem; g, eggs, enlarged; 

h, single egg, still more enlarged; i, 7, young nymphs. All enlarged. 

(After Osborn and Ball.) 

Platymetopius acutus Say. 

Jassus acutus Say. Acad. Nat. Sci. Phila. Jour. VI. 306, 1831. 

Platymetopius acutus Uhler U. S. Geol. & Georg. Surv. Bull. 1877 

TI, 473. 

Platymetopius acutus Osborn, Bulletin 108 Bur. Entom. U. S. Dept. 

Agriculture. 

Head sharply pointed, vertex twice as long as width between eyes, 

face yellow with brown border, a white stripe parallel to edge of vertex, 

front very narrow and long. Color above brownish and fulvus, often 

with bronzy luster. Length 5 mm. 

This species which occurs from the Atlantic to the Pacific is perhaps 

the most abundant species of the genus in Maine and as it has a wide 

range of food plants including a number of valuable cultivated crops, it 

is of economic importance. Specimens have been taken at Orono on a 

number of occasions between Aug. Ist and Sept. 5th, in most cases in 

adult stage. Also at Grand Lakes Stream Aug. 15th and 16th by Prof. 

A. P. Morse, at North Harpswell Aug. 12th, Portland Aug. 13th and 

14th from bushes, grass and sweet fern, Highmoor Farm Aug. 15th from 

willows, potato and various plants, Mt. Katahdin Aug. 20-22 up to sum- 

mit 5000 ft. elevation, Houlton Aug. 24th, Mars Hill Aug. 25th, Fort 

Kent Aug. 28th. 
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The larval form of this species has a characteristic black border run- 

ning from the head along the sides to the last segment of the abdomen 

narrowing sometimes in the central part of the abdomen and the included 

area is yellow or in some cases bright red for the central part. 

As the larvae are usually found in grass or weeds and low herbage 

along fences and roads it is probable that clean culture and the burning 

of leaves and litter where practicable will have a good effect in reducing 

the numbers. ; 
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Fig. 20. The  sharp-nosed leafhopper (Platymetopius acutus): a, 

Adult; b, vertex and pronotum; c, face; d, female genitalia; e, male 

genitalia; f, elytron. All enlarged. (From U. S. Dept. Agric. Bureau 

of Entomology—Bul. No. 108.) 

Platymetopius cuprascens Osborn. 

Platymetopius cuprascens Osborn 20th Rept. N. Y. State Entomologist 

P. 517 (1905). 
This species has the form of acutus in general but the vertex is longer 

and more acute, the face is entirely yellow without the brown border of 

acutus the last ventral segment of the female is long and has a distinct 

median carina on the posterior half. Length 5 mm. 

A single specimen of this species was taken at Mars Hill Aug. 25th, 

also one specimen Ft. Kent Aug. 28th. These are exact duplicates of the 

type specimen which was collected by Mr. Van Duzee at Phoenicia, 

N. Y. Several females and males taken at Orono Aug. 5, 8, 11, 22, 24, 

IQT4. 

Male, form of female with elytra a trifle less flaring in the specimens 

in hand. , 
Vertex long, acutely pointed but scarcely as sharp as female. 
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Color. above blackish from crowded black or fuscous lines and dots. 

Light border of vertex and dots of elytra as in female, face greenish 

white in strong contrast to dark color above. 

Genitalia—valve very long two or three times length of preceding 

segment and nearly twice the length of the plates, subangularly rounded 

behind, central part with smooth yellow or spotted disk and dark spotted 

border, plates short, broad at base, outer edge strongly curved, the tips 

running into very short blunt spatulate processes and not reaching end 

of pygofer, surface with scattered short bristles. 

One male taken in 1913 and several in 1914 associated with females in 

same ground evidently on same food plan but amongst mixed vegetation. 

While these have not been found mating with cuprascens females the 

very striking similarity except in coloration and size, the fact that this 

_ form includes only males and the lighter cuprescent form only females 

and their association in a very restricted area leaves no reasonable doubt 

as to the connection. 

Platymetopius frontalis Van Duzee. 

Platymetopius frontalis Van Duzee Canad. Ent. XXII 112, (1890). 

Platymetopius frontalis Osborn Bull. 108 Bur. Ent. U. S. Dept. Aricul- 

ture. 

Dark brown or nearly black the face bright yellow on the central part 

with a distinct brown or black border. Vertex acute but shorter than in 

acutus much shorter in male. Length 4 mm. 

This species has been recognized but once this season and this time 

only from a nymph collected at the Bangor bog on Aug. 5th. The species 

is common however in New York and New England and it seems certain 

that it must have a more general occurrence in the state. It ordinarily 

occurs in grass-land and is very frequently taken in adult form from 

oak trees. 

The nymph is characterized by the broad black margin of prothorax 

and abdomen enclosing a bright yellow stripe extending from head to 

tip of abdomen. 

Platymetopius magdalensis Prov. 

Platymetopius magdalensis Provancher Faun. Ent. Can. p. 275 (1 spm.). 

Platymetopius obscurus Osborn Ohio Nat. V, 274 (1905). 

Platymetopius obscurus Van Duzee Annals Ent. Soc. Am. III, p. 229. 

Similar to acutus but with the face distinctly brown. Length 5 mm. 

This species is common to a large section of the eastern U. S., but 

apparently restricted locally to low ground or boggy situations. It was 

taken at the Bangor bog, near Orono Aug. 5, 1913 at N. Harpswell Aug. 

12, 1913 where it was taken mainly if not entirely from blueberry 

clumps and the leaves of these plants showed much spotting and déaden- 

ing evidently from these or other leafhoppers. 

3 
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Associated with this species in some instances but often occurring as 

well marked forms by themselves is a lighter variety, the upper surface 

and face having a bright cinnamon brown color. As other characters 

seem ito relate it here and as the nymphs are decidedly different from 

those of acutus I will call them tentatively var. cinnamoneus. In one 

instance a 2 magdalensis was found in copulation with g of the variety 

cimnanioneus which would strengthen the view that these forms are 

varietal. This variety has been taken almost exclusively from bog plants 

and was especially abundant in the Bangor bog, near Orono, large num- 

bers being collected there Aug. 5 and 30, 1913 and again in July 1914. 

Other localities are Mt. Katahdin, Houlton and Ft. Kent. 

The adult forms are 4.5-4.75 mm., the males 4 mm. in length. 

As these forms occur abundantly in blueberry patches it is probable 

that they are among the injurious species affecting this crop. 

They are probably destroyed in the burning over of the patches and 

where this is practiced regularly it will keep them in check. 

Platymetopius angustatus Osbern. 

2oth Rept. N. Y. State Entomologist p. 518 (1905). 

This species is small light olive green and the female is 5 mm. long, 

the male slightly smaller. 

A single specimen of female was taken by Mr. C. P. Alexander at 

Fryeburg Sept. 5th, 1913. 

Seaphoideus jucundus Uhler. 

Mid. Acad. Sei. Trans. Vol. 1, p: 34 (1880). 

Several specimens of this handsome species were taken by Mr. C. P. 

Alexander at Fryeburg Sept. 5th, 1913. 

Scaphoideus scalaris Van Duzee. 

Scaphoideus scalaris Van Duzee. Entom Amer. VI, 51. 

Scaphoideus scalaris Osborn, Cine. Soc. Nat. Hist. Jour. XIX, p. 108, 

(1900). 
Gray brown, the cross veins of elytra dark, those of the costa not 

strongly oblique. Smaller and lighter colored than Jobatus and without 

the orange crossband on vertex of auronitens. Length 5 mm. 

This species is apparently quite rare in Maine as it has been taken 

at only a few localities, Orono Aug. 13th, 14th, Houlton Aug. 24, Mars 

Hill Aug. 25th, and Fort Fairfield Aug. 26th, in each instance but one 

or two specimens. One record is “on blueberry.” 

Scaphoideus lobatus Van Duzee. 

Scaphoideus lobatus Van Duzee, Buf. Soc. Nat. Hist. Bull. V 199, (1894). 

Osborn Cincinnati Soc. Nat. Hist. Jour. XIX, p. 199, (1900). 

This species has something of the appearance of a Philepsius but the 

head is more pointed and with a sharp edge. The white ground is 
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marked with fine black lines and dots and there is a series of three ivory 

white spots along the commissue of the elytra. Length 6 mm. 

This is a rather rare species wherever it has been taken and its 

range runs from Maine to Iowa; but it has occurred in Maine this season 

only at a few points. I took two specimens at Riverton Park near 

Portland on Aug. 14th, and Mr. Alexander secured one at Houlton Aug. 

24th. Its food plant is unknown but it occurs on grassy hillsides in 

mixed vegetation. 

Scaphoideus auronitens Prov. 

Scaphoideus auronitens Provancher Pet. Faun. Canad. III, 277 (1889). 

Scaphoideus auronitens Osborn Cine. Soc. Nat. Hist. XIX, 194, (1900). 

Light brownish with golden luster and with a clear orange cross band 

on the vertex and dark veins to elytra. Length 6 mm. 

Evidently rather rare in ithe state or else its food plant has not been 

commonly met. Three specimens were secured at Riverton Park near 

Portland Aug. 14th, and it was taken at Fort Kent Aug. 28th. It has 

been found in both adult and larval forms in New York on Geranium 

robertsonian and occurs only in shaded wooded places. 

The larva has been described in my report on the Jasside of N. Y. 

While an interesting species and one which may be looked for any- 

where in Maine that its food plant occurs it can not be counted of 

economic importance. 

Scaphoideus carinatus Osborn. 

Scaphoideus carinatus Osborn. Jour. Cine. Soc. N. H. XIX, p. 201, 

(1900). 
This is a large light gray species with a distinctly carinate female 

ventral segment. Length female, 6.5 mm. 

A specimen of this species taken at Orono Aug. 5, 1913. As in other 

places this species seems to occur in great rarity, but this may be due 

to its occurrence upon some obscure plant or under such conditions as 

to escape collection. 

Scaphoideus productus Osborn. 

Scaphoideus productus Osborn. Jour. Cine. Soc. Nat. Hist. Vol. XIX, 

p. 200, (1900). 

This species is larger than tmmistus and heretofore has been recorded 

only from the Mississippi valley. The specimens collected in Maine at 

Orono in August of 1913 and I914 are covered well by the description of 

the species and while they seem to differ a little in general facies and 

some minor details from the types in my collection the differences seem 

too slight to warrant separation as a distinct species. It has been swept 

from blueberry and I have taken nymphs which may belong here from 

blueberry clumps but never with such restriction as to demonstrate 

their dependence upon this plant. 
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Scaphoideus luteoius Van Duzee. 

Scaphoideus luteolus Van D. Bull. Buf. Soc. N. H. V, p. 2to. 

This species is close to immistus but usually lighter colored and there 

is a distinction in the male genitalia which is usually a fairly certain 

means of distinction. The specimens in hand are all males and repre- 

sent collections at Orono, N. Harpswell, and Ft. Kent in Aug. 1913. 

The species is evidently much less abundant than immiistus. 

Scaphoideus immisius Say. 

Jassus immistus Say. Acad. Nat. Sci. Phila. Jour. VI, 306, (1831). 

Scaphoideus immistus Uhler. Md. Acad. Sci. Tr. I, 33 (1880). 

Scaphoideus immistus Osborn. Cinc. Soc. Nat. Sci. XIX 204. 

Whitish with dark markings, the head with a conspicuous cross band 

on the vertex. Cross veins at end of costal space very oblique and con- 

spicuous. Length 5 to 6 mm. 

As elsewhere throughout a large part of northern United States this 

is the most abundant and generally distributed Scaphoideus in Maine. 

It occurs usually on or adjacent to willows and the variety common in 

this state is probably developed on this plant or vegetation associated 

with it. In other regions it seems to be much more variable but this 

would suggest the possibility that there are in reality several closely 

related species feeding on different plants but too much alike in appear- 

ance to be separated where they occur together. 

The species has been taken at Westbrook (Stover); Orono Aug. 2nd 

and sth, adults, and North Harpswell Aug. 12th, Portland Aug. 13th and 

14th, Highmoor Farm Aug. 15th, Mt. Katahdin Aug. 22nd, Houlton 

Aug. 24th and Ft. Kent Aug. 28th. 

Its occurrence upon plants of slight commercial value renders it of 

little economic importance and it may be ignored in this respect. 

Deltocephalus productus Walker. 

Jassus productus Walker. List Homop. Ins. Brit. Mus. III, 891, (1858). 

Deltccephalus bilineatus Gillette and Baker, Hemip. Colo. p. 85. 

‘This species has a distinctly acute head, the basis of Walker’s name 

productus, and there are two fulvus or brownish stripes across the pro- 

notum and on base of vertex changing to black at the center and fol- 

lowed by two black triangular spots that reach the front border con- 

verging to the tip. General color light gray or straw with fuscous 

spots in the apical cells of the elytra. Length 4 mm. 

This species seems to have been very rare especially in the eastern 

part oi the country as after the description by Walker it was not recorded 

till the discovery by Gillette and Baker in Colorado. I have one speci- 

men taken in Ohio and a specimen collected by Dr. C. M. Weed at 

Hanover, N. H. I collected one specimen at ‘Mar’s Hill Aug. 25th on 

the summit of the hill, also one specimen, Orono Aug., 1914. It doubtless 

occurs on some kind of grass or sedge but the particular species is un- 

known. 
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Deltocephalus sayi (Fitch). 

Amblycephalus sayi Fitch. Homop. N. Y. State Cab. 1851. 

Deltocephalus sayi Osborn & Ball, P. I. Acad. Sci. 1897. 

A short rather robust species dark brown to blackish with distinct 

transverse bands on vertex and a fairly distinct band across elytra. 

Length 2.5 to 3 mm. ; 

Abundant in meadows and grass lands generally. July 25 to Aug. 20th 

at Orono, N. Harpswell August 12, common, Portland August 13, com- 

mon, Portland (Riverton Park) August 14, common, Highmoor Farm 

August 15, common, Mt. Katahdin August 21, up to table land, 4500 ft., 

Houlton August 24, Mar’s Hill August 25, Ft. Fairfield August 26, 

Phair August 26, Ft. Kent August 28, Mt. Desert Island August 31, on 

Dry Mt. 

Fig. 21. Say’s leafhopper (Deltocephalus sayi): a, Adult; b, face; 

c, vertex and pronotum; d, female genitalia; e, male genitalia; f, wing: 

g, nymph. All enlarged. (After Osborn and Ball.) 

Deltocephalus misellus Ball. 

Deltocephalus misellus Ball Canad. Ent. XXXTI, p. tot. 

This is quite similar to sayi but a little smaller and usually slightly 

lighter in color. It occurs commonly on Canadian blue grass and has 

been taken at Orono in both 1913 and 1914 in sufficient abundance so 

that it may be considered of some economic importance. 
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Deltocephalus obtectus O. & B. 

Deltocephalus obtectus Osborn and Ball. Davenport Acad. Nat. Sci. 

VII, p. 78. 

This species is about the size of misellus but with quite distinct reti- 

culations on the clavus. Length 2.5-3 mm. 

This was taken at Kittery June 26th, 1914, and the species does not 

appear to be common or widely distributed in the state. 

Deltocephalus infumatus n. sp. 

Small dark brownish or smoky with light veins on the elytra. Length 

92.5 mm., ¢ 3 mm. 

Vertex rather broad subangulate and slightly conical in front, twice- 

as long at middle as next the eye and slightly broader than middle length. 

Front broad, narrowing from below the antennae to base of clypeus. 

Clypeus distinctly narrowed at tip, lorae rather narrow and long but 

not reaching border of base, pronotum very short at sides; scutellum 

very small; elytra in female short, reaching only to base of pygofer, 

apical cells very much reduced. 

Color: vertex, pronotum, except hind margin, scutellum, cross veins 

and elytra mostly dull brown. The vertex with an indented transverse 

double spot, scutellum with dark cross, elytra with whitish cross veins, 

the costal and apical portion whitish. Legs with tibiae and spines brown- 

ish, cheeks with brownish spot on the side, exterior border of face 

brownish. 

Genitalia: Female last ventral segment scarcely longer than preceding, 

hind border with shallow notches on either side of a narrow middle 

tooth. Pygofer broad with short bristles at tip. Male—valve short, 

broadly rounded or very faintly angulate at the middle. Plates broad, 

rather short, margins upturned, disc polished, tips reaching Scamccly to 

tip of pygofer. 

Described from a number of specimens taken at Orono, Maine, July 

3rd, oth, 1914, also taken at Orono, Houlton, Van Buren and Ft. Kent 

in 1913. This species is about the size of obtectus, but has distinct mark- 

ings and the sooty black color is a distinction. 

This species agrees very closely with specimens I have from Edin- 

burg, Scotland, which answer quite well the description of D. pulicaris 
Fall. 

Deltocephalus minki Fieb. 

Deltocephalus minki Fieb. Verh. Zo6l. Bot. Ges. in Wien. 1860. 

Deltocephalus minki Fieb. Van Duzee “Catalogue,” Tr. Am. Ent. Soc. 

XXI, p. 292. 

Light straw yellow above, dark, often black below, the head obtusely 

pointed. Length 3 to 4 mm. 

‘A very abundant species in meadows and along porees apparently 

not restricted to any species of grass but possibly more common on blue 

grass. Adults abundant July 28th. 20th. A few nymphs. 
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At this season and for many of the fields near Orono this species 

seems to replace inimicus in importance. Adults appear in collections for 

Orono, common in meadow, Aug. 5 and 9, No. Harpswell Aug. 12, 

meadow, Portland Aug. 13, meadow, not abundant, adults, Houlton Aug. 

24, grass land, low ground, Van Buren Aug. 27, Ft. Kent Aug. 28. Also 

quite abundant during the season of 1914. 

Deltocephalus sylvestris Osborn and Ball 

Deltocephalus sylvestris O. & B. Iowa Acad. Sci. Proc. IV, 213. 

This is a small slender species a little larger than melsheimeri with 

the head a little less pointed and the elytra faintly marked. Length 3-3.5 

mim. 

Collected at Orono July 31st, Aug. 2nd, Highmoor Farm Aug. 15th, 

Grand Lakes Stream Aug. 16, Princeton Aug. 16th, Mt. Katahdin, rooo- 

1500 ft., Aug. 20-22, Houlton Aug. 24th, Kineo Aug. 17th, Fort Kent 

Aug. 28th. 

This species is usually found in or near woods and upon annual 

grasses. 

y 
4 D.sylvestyis 

Fig. 22. D. sylvestris: a, adult; b, face; c, vertex and pronotum; d, 

female; e, male genitalia. (After Osborn and Ball.) 

Deltocephalus melsheimeri Fitch. 

Amblycephalus melsheimeri Fitch. Homop. N. Y. State Cab., p. 61, 1851. 

Deltocephalus melsheimeri Osborn, Rept. N. Y. Entomologist, 1904, p. 521. 

A very small and slender species with sharply pointed head pallid 

color and very narrow black border on central part of female segment. 

Length 2.5-3 mm. 
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This is usually abundant on its particular host plant, Danthonia 

spicata, and has been collected this season (1913) at Orono, Mt. Katah- 

din, Aug. 22, 600, 1000, 1500, 1900 ft., Houlton Aug. 25th, Fort Kent 

Aug. 28th. 

Deltocephalus apicatus Osborn. 

Deltocephalus apicatus Osborn. Can. Ent. XXXII, p. 28s. 

Light brown with the head and apex of elytra light yellow. Length 

2.5 to 3 mm. 

Has been taken in a number of meadows around Orono July 29 to 

August 7. Only adults being seen. 

Its usual food plant (Panicum huechuche) has been recognized in 

practically all places where it has been taken. 

Plenty in field near Stillwater Aug. 9 in patches of Panicum huechu- 

che, Veazie August 6, Houlton August 24, abundant in meadow, N. 

Harpswell, plenty in meadow with Panicum, Portland Aug. 14th, com- 

mon, Highmoor Farm Aug. 15th, pasture, common. 

Fig. 23. D. debilis: a, adult; b, face; c, vertex.and pronotum; d, 

female; e, male, genitalia; f, elytron; g, side view head. (After Osborn 

and Ball.) 
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Deltocephalus debilis Uhler. 

Deltocephalus debilis Uhler. U.S. Geol. and Geog. Sur. Bul. 

Light grass green above, below darker, especially the frontal arcs, 

but without the solid black of abdominalis which it approaches very 

closely in many characters. Length 4 to 4.5 mm. 

Specimens referred here were taken at Orono, August 5, 1913. 

Deltocephalus abdominalis Fab. 

Deltocephalus abdominalis Fab. Syst. Rhyng, p. 98, 61. 

A rather large grass green species with the upper part of the face 

intensely black, the lower central part light yellow, the abdomen black, 

except margins of segments and sides of ovipositor. Much like debilis 

but slightly larger and distinguished by the black color on the face and 

underside of abdomen. Length 5 mm. 

This species occurring in northern Europe and America is a common 

species along our northern border and in Maine specimens have been 

taken at Houlton Aug. 24th, Fort Fairfield Aug. 25th, and Fort Kent 

Aug. 28th, as it feeds in grass and wheat and occasionally appears in 

large numbers it must be counted injurious. 

Fig. 24. Deltocephalus affinis: a, Adult; b, face; c, vertex and pro- 

notum; d, female genitalia; e, male genitalia; f, wing; g, nymph. All 

enlarged. (After Osborn and Ball.) 
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Deltocephalus affinis Gillette and Baker. 

Deltocephalus melsheimer1 Van Duzee, Am. Ent. Soc. Trans. XXI, 292. 

Deltocephalus affinis Gillette and Baker, Hemip. Colo. p. 84. 

Light gray, faintly marked, the head obtusely angled and broad, the 

elytra sometimes faintly marked with fuscous. Larger and with much 

blunter head than melsheimeri. Length 4 mm. 

While this is a common and at times an extremely abundant species 

in states farther west it has been taken very sparingly in Maine and 

evidently does not occupy an important economic place. Our specimens 

were secured at Orono June 18th and 1oth and I took it at Portland Aug. 

13th, Highmoor Farm Aug. 15, 1913. Also at Elliott and Kittery June 

26, 1914. 

Deltocephalus nigrifrons Forbes. 

Deltocephalus nigrifrons Forbes, 14th Rept. Ill. State Entomologist, p. 

67, (1884). 

Deltocephalus nigrifrons Osborn and Ball. Pr. Ia. Acad. Sc., IV, p. 218, 

(1897). 
Light gray or yellowish above, the face almost entirely black by coales- 

cence of frontal black arcs and sutural lines. A row of black dots 

bordering the front of the vertex and turning down in front of the eyes. 

Elytral veins often bordered with fuscous but the color varies greatly 

in intensity. Length 5 mm. 

This species which often swarms in immense numbers in oats, wheat 

and annual grasses over a large part of the country must be exceptionally 

rare in Maine as only a single specimen has come to light each season, 

these being collected at Orono Sept. 12, 1913, and July 6, 1914. They 

are of the typical dark form and marking with the facial lines dark 

and the elytral markings well defined. 

Deltocephalus configuratus Uhler. 

Deltocephalus configuratus Uhler. U.S. Geol. and Geog. Sur. Bull. 1871. 

Avee Gitte 

Deltocephalus configuratus Van Duzee. Buf. Soc. Nat. His. Bul. 4 : 108. 

Deltocephaius configuratus Osborn and Ball. Pr. Ia. Acad. Sci. Vol. 

IV, p. 209 (1897). | 
Light ashy gray, the head with two darker transverse bands and the 

last ventral segment with a black polished central spur. Length ¢ 4 mm. 

? 4.5-5 mm. 

Quite abundant in timothy meadows and grassland at Orono as adults, 

Aug. 5 to 29th, N. Harpswell Aug. 12, common in meadow and pasture, 

Portland Aug. 13, common in meadow near salt marsh, Portland (River- 

ton Pk.) Aug. 14, common in meadow, Highmoor Farm Aug. 15, com- 

mon in meadow and pasture, Mt. Katahdin Aug. 21, 1913, on tableland 

4500 ft. 
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Fig. 25. Deltocephalus configuratus: a, Adult; b, face; c, vertex 

and pronotum; d, female genitalia; e, male genitalia; f, wing; g, nymph. 

All enlarged. (After Osborn and Ball.) 

THe DeEstTRUCTIVE LEAFHOPPER. 

Deltocephalus inimicus Say. 

Jassus inimicus Say. Jour. Acad. Nat. Sci. Phila. VI, p. 305, (1831). 

Deltocephalus inimicus Osborn and Ball. Pr. Ia. Acad. Sci. IV, 215 

(1897). 
This species which is so serious a pest in grasslands and occasionally 

in wheat and oats in the south and west, especially in some parts of the 

Mississippi valley is one of the common species in Maine but for the 

past season it was not taken in such an abundance as to indicate as 

great an economic importance as in some other localities. 

It is a small gray species with three pairs of round black dots,— 

one pair on the head, another on the prothorax and a third on the 

scutellum. The claval cells are reticulate with brown or blackish 

squares. Length 5 mm. 

The larvae of this species are quite distinctly marked after the first 

moult. A black border passes from behind the eyes to near the tip of 
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the abdomen, the rest of the body being light yellow or whitish. There 

are for more southern localities and probably for Maine at least two 

distinct broods each summer and winter is passed in the egg stage. 

Fig. 26. The inimical leafhopper (Deltocephalus inimicus): a, Adult; 

b, face; c, vertex and pronotum; d, female genitalia; e, male genitalia; 

f, elytron; g, nymph. All enlarged. (After Osborn and Ball.) 

Eggs hatch in early spring and the young of the first generation reach 

their maturity the later part of June, and the eggs deposited by adults 

of this generation hatch in a short time and the young develop during 

mid-summer and reach maturity by August or early September. Their 

development is irregular enough so that considerable numbers of nymphs 

and adults may be found at any time during the summer and early 

autumn but ordinarily adults are only found in late fall or early winter 

and it appears quite certain all deposited eggs before winter and that 

the winter is passed then in the egg stage. How far this life cycle will 

apply to the condition in Maine it is somewhat difficult to say but from 

the abundance of well developed nymphs and adults in late August and 

early September it seems probable that the two generations are produced 

about as in the latitude of Iowa and New York. 

The range of food plants in this species is considerable but it seems 

to favor blue grass as its first choice of food plant and the distribution 

‘of the species is apparently quite in agreement with the distribution 



LEAFHOPPERS OF MAINE. 125 

of this grass. According to observations mapped in Bulletin 108 the 

southern line of distribution runs into Kentucky and Tennessee, and 

northward to include a part of Colorado and the northwestern states to 

Washington. All of which is included in the general distribution of 

blue grass while to the south of this where the sod grasses do not 

reach, this species of leafhopper has not been observed. In Maine it is 

less abundant and its place seems to be occupied in considerable part by 

D. minki, and misellus and Athysanella acuticauda, all of which are com- 

Fig. 27. The inimical leafhopper (Deltocephalus inimicus): Nymphal 

stages; a, newly hatched; b, c, d, later stages, the details of tarsal 

appendages shown below. All enlarged. (From U. S. Dept. Agric. 

Bureau of Entomology—Bul. No. 108). 

mon in the vicinity of blue grass and especially on Canadian blue grass. 

The measures of treatment for the species that are the most available 

would seem to be the burning of the grasslands where practicable in late 

fall or early spring. This measure not only applies to inimicus but to the 

related forms occurring in the same locality. 

Athysanus curtisi, Fitch. 

Athysanus curtisti Fitch. Homop. N. Y. State Cab. p. 61, 1861. 

Athysanus curtisii Osborn, Bull. 108 Bur. Ent. U. S. Dep. Ag. 

This is a small species with yellow and black stripes and two large 

round black spots on the vertex. Length 3 mm. 

Usually an abundant species in grassy woodland but has been very 

seldom seen this season and when collected it has been in rather open 

pastures and meadows. It may be a rather rare species in the state and 

if so has no economic significance. 
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It was taken at Orono on the University grounds July 28th and Sept. 
5th, and I took a few specimens at Fort Kent on Aug. 29th, but it was 
evidently quite scarce. While somewhat more common in IQ14 it was 
in no place found in abundance. 

OH curlrser 

Fig. 28. Athysanus curtisu: a, Adult; b, face; c, female genitalia; 

d, male genitalia; e, elytron; f, nymph. (After Osborn and Ball.) 

Athysanus anthracinus Van Duzee. 

Athysanus anthracinus Van Duzee Can. Ent. Vol. 26, p. 136, 1894. 

Athysanus anthracinus Osborn and Ball Ohio Naturalist II, 241. 

A black shining species with rather blunt pointed head with tips of 

femora and the fore and middle tibiae yellow or white. Length A mm. 

This has been taken in small numbers at Orono July 30th and 3Ist 

in woods pasture and Aug. 5th in meadow, July 11, 1914, nymphs and 

adults in grass,—roadside and fence row. 

Athysanus plutonius Uhl. 

Athysanus plutonius Uhler U. S. Geol. Survey Bul. 3, 1877. 

Athysanus plutonius Osborn and Ball Ohio Naturalist, II, 240. 

Closely related to anthracinus but uusally lighter brown or dull 

blackish with faint yellow lines on head and thorax and the head more 

sharply angled than in that species. 

One specimen is in the Experiment Station collection determined by 

Van Duzee, collected at Orono July 26, 1905. I took it at Portland in 

meadow Aug. 13th-14th, at Mt. Katahdin on tableland Aug. 21st at 4500 

feet elevation, at Fort Kent Aug. 28th and Kineo Aug. 17. 
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Athysanus obsoletus Kirschbaum. 

Athysanus obsoletus Kirschbaum. Die Athysanus Arten vy. Wiesbaden, 

Ip. 7, 1858. 

Athysanus obsoletus Van Duzee. Buf. Soc. Nat. Hist. Bull. V, p. 199. 

Athysanus obsoletus Osborn and Ball. Ohio Naturalist II, p. 230. 

Pale straw color with obsolete or faint markings. Head bluntly 

angulate. Smaller and lighter colored than extrusus which it resembles 

pretty closely. The male pygofers are short and do not extend beyond 

plates and have only short teeth instead of style like appendages. Length 

4 mm. 

This species is common in North America and Europe but is dis+ 

tinctly a northern form occurring in the northern U. S. and Canada. 

Specimens have been taken in ‘Maine at Orono in timothy meadow Aug. 

. Ist and 2nd, at Van Buren Aug. 27 and at Houlton Aug. 24th. It is 

hardly plentiful enough to be counted of economic importance. It was 

more common in collections made July and Aug., 1914 at Orono in 

timothy meadows. 

Athysanus extrusus Van Duzee. 

Athysanus extrusus Van Duzee Canad. Entom. XXV, 283, 1893. 

A gray brown species with yellowish indefinite markings, short wings 

hardly reaching the end of the abdomen and with a rather short pro- 

truding ovipositor. Length 5 mm. 

VigA 0 v OQ.ORKM SS. 

Fig. 29. <Athysanus extrusus: a, adult; b, female, c, male, genitalia ; 
d, nymph. (After Osborn and Ball.) 
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This species has nowhere occurred in any large numbers but it has 

been taken at a number of different points and is evidently pretty 

generally distributed over the state. Taken in low ground timothy 

meadow Aug. 2 and 5th at Orono, Grand Lakes Stream by Prof. A. P. 

Morse Aug. 16th, North Harpswell Aug. 12th, Fort Kent Aug. 26th. 

It is hardly abundant enough to be counted destructive but since it 

occurs in pastures and meadows and as a grass feeder it must be to the 

extent of its abundance an injurious species. 

Athysanus striatulus Fallen, 

Cicada striatulus Fall Hem. Suec. II, 45, 1826. 

Athysanus instabilis Van Duzee. Can. Ent. XXV, 284, 1803. 

Athysanus striatulus Osborn and Ball. Ohio Naturalist II, 242. 

This species is of the size and form of vaccinii, which it quite closely 

resembles, but it is of a dark brown color and without tawny ‘tinge, 

the legs dark, femora twice annulate with pale. Length female 4.5, 

male 4mm. Width I mm. 

This species occurs in boggy and swampy places and has been taken 

at a number of points in Maine, sometimes occurring in considerable 

abundance but its food plants are commonly the species that occur in 

wet lands and except for blueberry have comparatively little economic 

value. The larvae have been taken in. bog Aug. 5th. 

de stviotulus 

Fig. 30. Athysanus striatulus: a, adult; b, female, c, male genitalia; 

d, elytron; e, nymph. (After Osborn and Ball.) 
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Athysanus arctostaphyli Ball. 

Athysanus arctostaphyli Ball. Entom. News Vol. X, p. 172 (1809). 

Atnysanus arctostaphyli Osborn and Ball. Tino Naturalist 11, 243. 

Smaller than vaccinii which it resembles in form and color pattern. 

Maine specimens are darker, almost black, the light portions of the 

head and elytra much reduced. Length 9 3.5 mm ¢ 3 mm. 

This species was taken on Mt. Katahdin at levels of 4700 and 5000 ft. 

Two specimens were taken at level of 4750 by Mr. C. P. Alexander 

and I secured one additional specimen at Ft. Kent. The Katahdin 

specimens are darker and the fuscous markings more confused than in 

Colorado or Mt. Washington (N. H.) specimens but there seems no 

sufficient basis to consider them distinct, The Ft. Kent specimen from 

a much lower level than the Katahdin specimens is a trifle nearer in 

- distinctness of markings to the Colorado specimens. All are smaller 

‘than the type specimens from Colorado but agree quite closely with a 

series that I have from Mt. Washington, N. H. 

Athysanus elongatus n sp. 

Similar in color and markings to arctostaphyli but much more elon- 

gated. Black with yellow or whitish lines and dots. Elytra much longer 

than the abdomen. Length 2 4.5 mm. ¢ 3.25 mm., to tip of elytra. 

Head produced, distinctly angulate, one-half longer at middle than 

next the eye but length at middle less than half the width between the 

eyes; pronotum strongly arched in front slightly emarginate behind; 

elytra long, apical cells long and entirely beyond the tip of abdomen. 

Color :—black, ocelli red, ring around the ocellus, oblique and median 

lines meeting at the apex, two round spots back of ocelli and two short 

elongately triangular transverse spots between them on vertex, yellow; 

numerous minute irrorations on pronotum, four central dots and four 

marginal dots on scutellum, yellowish white; veins of elytra and cen- 

tral part of areoles whitish or subhyaline; front black, with small 

whitish arcs; clypeus with two basal spots and lorae with submarginal 

spot whitish the four forming a transverse row; median line of front 

and sutures faintly whitish; apex and subapical spot on femora whitish 

as are the bristles of the tibiae. 

Genitalia: Female last ventral segment equal to preceding, truncate. 

Male valve short rounded behind; plates narrow three times as long as 

valve, pointed at tip, narrowly ciliate. 

Except for the extreme difference in form this species might be con- 

sidered as a very long form of arctostaphyli. Specimens were taken at 

Orono, Maine, July 3rd, 1914; Mt. Katahdin at 4700 and 5000 ft. Aug. 

21st; Portland Aug. 13th, Cherryfield on blueberry Sept. 5th, Ft. Kent 

Aug. 29, 1913. A specimen was collected by Prof. H. G. Barber, Mt. 

Katahdin Aug. 19th, 1902 and he has also sent me a specimen labeled 

“Dilley Ore,” which evidently belongs here though the latter, with one 

specimen taken at Mt. Katahdin between 1000 and 1500 ft. have the 

spots on the face larger and yellowish spots on side of last ventral 

segment and pygofer of female. 

4 
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Athysanus angustatus n sp. 

Narrow, smaller than elongatus equally slender, black with yellow 

markings, elytra mostly whitish. Length 2? 4 mm. ¢ 3.25 mm. to tip of 

elytra. 

Head subangulate in front, one-third longer at middle than next eye, 

about one-third as long at middle as width between the eyes; pronotum 

arched before, truncate behind, lateral margin very short; elytra long, 

apical areoles entirely beyond the tip of the abdomen. 

‘Color black, the hind border of vertex and front border of pronotum 

with irregular yellow spots; scutellum with outer angles yellowish, 

leaving middle of stripe black; elytra yellowish hyaline, veins whitish 

bordered with faint fuscous, more evident in males; face black the 

frontal arcs, most of the cheeks, two large spots on clypeus and a large 

central spot on lora, yellow; fore and middle femora black on basal 

half, apical half and tibiae, also hind femora, except narrow black line, 

yellow; thorax black; venter black, margin yellow, pygofer of female 

orange yellow; tergum black. 

Genitalia: Female last ventral segment slightly longer than the pre- 

ceding, truncate; male valve small, short, rounded behind; plates nar- 

rowed to blunt points, about three and one-half times as long as valve. 

This species appears to belong in the striatulus group though in some 

respects it approaches striola and would doubtless be included in Limo- 

tettix as defined by Edwards. Specimens were taken at Orono Aug. tst, 

Kineo Aug. 17th, Mt. Katahdin at levels of 1000, 4500 and 4700 ft. Aug. 

21, 1913. I have also two specimens kindly given me by Mr. E. P. Van 

Duzee which he collected at Lake Placid, N. Y. Aug. 12, 1904. 

Athysanus vaccinu Van Duzee. 

Athysanus striatulus Fall (Fall) (?) (waccinti nov.) Van Duzee Entom. 

Amer. VI, 134, 1890. 

Athysanus vaccinii Osborn and Ball, Ohio Naturalist II, 242. 

This species is quite similar to striatulus and occurring in similar 

situations is likely to be confused with that species. It is lighter colored 

somewhat tawny in tinge especially in front, olive testaceous above and 

blackish below, the tips of the fore and middle femora and all the 

tibiae orange. Length female 4.5 mm, male 4mm, width I mm. 

This is an especially common species in boggy places and may be 

taken in immense numbers in almost any of the wild low ground that 

is supplied with a rank growth of blueberries and other bog loving 

species. It was described as an inhabitant of the cranberry from New 

Jersey but evidently has a wide range of food plants and while it must 

be counted injurious when feeding on blueberries, cranberries or other 

valuable plants it undoubtedly lives in large part on plants of no eco- 

monic value. Collections have been made at Orono July 18, ’05, North 

Harpswell Aug. 12th, Portland Aug. 13th, Fort Kent Aug. 28th, High- 

moor Farm pasture Aug. 15th by myself and at Grand Lakes Stream 

Aug. Ist, by A. P. Morse. 
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Athysanus humidus n sp. 

Light rusty brown usually unicolorous in females, male with fuscous 

or blackish markings. Length 2 3.60 mm ¢ 2.75 mm. 

Head angulate, vertex two-thirds longer at middle than next the eye, 

about two-thirds as long as width between the eyes; Pronotum short, 

slightly emarginate behind; elytra slightly exceeding the abdomen. 

Color: Female light rusty brown, unicolorous, the elytra a shade 

lighter than the head or subhyaline, with veins faintly whitish. Below 

uniformly rusty brown except tibial spurs which are darker. Male as 

in female or slightly darker but with faint irrorations on pronotum and 

borders of elytral veins fuscous; sutures of face, and the venter and 

tergum, black; the last ventral segment except median spot and the 

valve and plates brown. 

Described from numerous specimens collected in the Bangor bog 

near Orono Aug. 5 and 31 and in a bog near Houlton Aug. 24, 1913. 

This species especially the males suggest characteristics of vaccinii 

and it seems probable that it is derived from the same stock. These 

A. striola NF 

Fig. 31. Athysanus striola: a, adult; b, face; c, female, d, male 

genitalia; e, elytron; f, nymph. (After Osborn and Ball.) 

with the group of striatulus, arctostaphyli, elongatus and angustatus con- 

stitute a group of rather variable forms that have most probably all 

diverged from a common stem. This species however has never been 

taken outside of distinctly bog conditions and seems to favor the satu- 
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rated locations supporting an abundant growth of sphagnum. It ap- 

pears to be similar to the European russeolus, which I have not seen, 

but the description indicates a quite different detail in marking. 

Athysanus striola Fallen. 

Cicada striola Fallen. Acta Holm, XXVII, 31, 1806. 

Athysanus striola Osborn and Ball. Ohio Naturalist II, p. 235. 

This is a rather large species very broad in front and tapering sharply 

to end of wings, yellowish green with a broad black band across the 

face just below the margin of the vertex. 

It occurs only in low ground on coarse grasses, possibly iS on 

sedges and I have never seen it in such numbers as to warrant calling 

it of much economic importance. It has been taken at Orono Aug. 2nd 

when it was swept from grasses in low boggy ground among clumps of 

alder, birch, etc., at Cherryfield Aug. 8, (Wm. Woods), at Mt. Katahdin 

at the summit 5300 ft. and at Fort Kent Aug. 28th. 

Athysanella acuticauda Baker. 

Aithysanella acuticauda Baker. 

A short winged gray species with two conspicuous black round spots 

on the front of the head, The female ovipositor is much extended 

and pointed and with the abdomen gives the insect a sharp-wedged 

appearance. Length, female 4 mm, male 3 mm. 

This species occurs in immense numbers in rather dry locations es- 

pecially in upland pastures and meadows on the dwarf grasses to which 

they seem especially well adapted in coloration and habit. It seems 

particularly to frequent Canadian blue grass. A long-winged specimen 

of this species taken at Orono Aug. 8, 1914, shows close similarity to 

Athysanus venation. 

Abundant at Orono Aug. 29th, North Harpswell Aug. rath, Portland 

Aug. 13th-14th, Highmoor Farm Aug. 15th, Mt. Katahdin Aug. 2ist | 

on tableland 4500 ft., Fort Kent Aug. 28th and will undoubtedly be 

found in all parts of the state in suitable situations. — 

Driatura gammaroidea Van Duzee. 

Athysanus gammaroidea Van Duzee. Buf. Soc. Nat. Hist. Bul. Vol. 

V, p. 209, 1804. 
Driatura gammaroidea Osborn and Ball. Dav. Acad. Nat. Sci. Proc. 

VII, 80. 

This is a peculiar looking species quite black with a wide vertex very 

short wings and a long, sharply pointed ovipositor. Length, 63 mm 2 

4 mm. 

The species was DB einally described from Kansas but later taken in 

Iowa and then in New York and the collection of the species at Port- 

land this summer two specimens from roadside grasses Aug. 14th near 

Riverton Park extends its range considerably father east. It is quite 
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possible it may be found farther north or east but it is seldom plenty, 

does not fly and is not very easily observed so it will be difficult to 

state its limits of distribution till more extended collecting has been 

done. It is too scarce to be counted of any economic importance. 

~ AN) Qammaroidedr, 

Fig. 32. Driatura gammaroidea: a, adult, short winged; b, long 

winged; c, face; d, female, e, male, genitalia. (Aiter Osborn and Ball.) 

Thamnotettix waldana Ball. 

Thamnotettix waldana Ball. Canad. Ent. Vol. XXXV, p. 229, 1903. 

A single female specimen referred to this species collected at Ft. 

Kent Aug. 28th, 1913. Dr. Ball’s specimens were taken in Colorado, 

but this specimen agrees very perfectly with his description and not- 

withstanding the fact that the geographical range is so greatly extended 

I feel confident in the identification. 

Thamnotettix eburata Van Duzee. 

Thamnotettix eburata Van D. Canad. Ent. XXI, p. 10, 1880. 

This species is similar to clitellarius but larger and there are no spots 

on the front and the pronotum is entirely brown. Length 6 mm. 

A specimen of this species kindly loaned to me by Mr. C. W. Johnson 

of the Boston Society of Natural History is labelled Fort Kent, Me. and 

bears date of Aug. roth, 1910. Doubtful records are Orono Aug. 1, 1913 

and Fryeburg Sept. ’13 (C. P. Alexander), Mt. Katahdin Aug. 22, ’13. 
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THE SADDLE-BACKED LEAFHOPPER. 

Thamnotettix clitellarius Say. 

Jassus clitellarius Say. Jour. Acad. Nat. Sci, Phil. VI, 309, 1831. Com- 

plete Writings II, 384, 1869. 

This widely distributed species is to be recognized iy the conspicuous 

saddle-shaped yellow spot on the back, when, the wings are closed, with 

a rich chocolate brown color varied with yellow on front of head across 

pronotum and along the front borders of the wing. Length 5-5.5 mm. 

The species while of very general occurrence is never noted as very 

abundant and need not be counted as of probable economic importance. 

It occurs in the undergrowth of thickets and woodland but has not been 

determined as restricted to any one food plant. 

It has been collected at Orono as adults July 20th and Aug. 7th, at 

Portland Aug. 13th. 

KENNIcoT?r’s LEAFHOPPER. 

Thamnnotettix kennicotti Uhl. 

Thamnotettix kennicotti Uhler. Proc. Am. Ent. Soc. II, 161, 1863. 

This is a large and rather striking species of rich brown color and 

with two conspicuous black spots on margin of the head. Length 6.5-7 

mm. 

It occurs generally through the eastern U. S., but in Maine I have taken 

it only at N. Harpswell where it was beaten from bushes in a pine grove, 

and at Mar’s Hill Aug. 25th. A specimen in the Bost. Soc. N. H. from 

Ft. Kent carries its distribution to the extreme northern part of the 

state. 

Thamnotettix cockerelli Ball. 

Brown above with minute flecks of blood red on head and pronotum 

and on veins of elytra. Length 5.4 mm. 

This species was described from Colorado but specimens collected 

in some numbers on Salix rostrata at Fort Kent agree so closely with 

the description that they are referred here. Specimens in hand also, 

from Cherryfield Sept. 5, 1913 (Wm. Woods), and Orono Aug. 15th, 

IQT4. 

Thamnotettix morsei n sp. 

Similar to cockerelli but with two black spots on front close to vertex. 

Minutely flecked with crimson dots. Length 5.25 mm. 

Vertex slightly longer at middle than next eye, front narrowing 

sharply to clypeus. Clypeus nearly twice as long as wide, slightly 

enlarged at tip. 
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Color: Yellow brown; face, vertex, pronotum and scutellum with 

minute red flecks which on elytral veins merge into lines. Beneath 

yellow. 

Genitalia; male valve short, rounded behind, plates broad at base, nar- 

rowed at middle with slender acuminate tips that reach tip of pygofer. 

Described from two males one collected at Grand Lakes Stream by 

Prof. A. P. Morse, Aug. 16, 1913, the other at Orono on willows Aug. 

25) 1913. 

Aside from the two spots on front it differs from cockerelli in the 

genital plates. 

Thamnotettix rufescens n sp. 

Brown with reddish suffusion and conspicuous red eyes. Length 

5 mm. Vertex one-half longer at middle than next eye, front with 

nearly parallel sides to below eye, narrowing abruptly to clypeus; clypeus 

widening toward tip. Pronotum uniformly rounded in front, sub-emar- 

ginate behind. 

Color, light brown with coppery reflections, eyes red, elytra semi- 

transparent, metallic, venter black, last ventral segment and genitalia 

brown. 

Genitalia.—Male. Valve narrower than plates, rounded subangular 

behind; plates wide, roundingly narrowed at near acuminate tip; finely 

ciliate. 

One specimen Fort Fairfield Aug. 26, 1913. 

Thamnotettix belli Uhl. 

Jassus belli, Uhler, U. S. Geol. Survey Bull. III, 471, 1877. 

Thamnotettix belli Van Duzee, Psyche VI, 300. 

This a small light yellow species with oblique lines on the elytra and 

a distinct yellow band across head and pronotum. Two small round 

black spots on front next vertex. Length, 5 mm. 

This is a western species described from Colorado and apparently 

common there. Van Duzee gives its distribution as Colorado, Canada, 

Mich., and in my New York list a single specimen was referred to this 

species though not agreeing entirely with western specimens. Three 

specimens collected at Orono by Mr. Shaw June 6th, July 7th and 18th 

extends its distribution into Maine and shows that it occurs early in 

the summer and one of the specimens is marked from “Hazel.” These 

specimens agree well with Colorado specimens in my collection. Also 

Mt. Katahdin 3000 ft. Aug. ’o02 (Barber). 

Thamnotettix bel var brunneus n var. 

‘Similar to belli in size and form and in female genitalia but without 

the black spots of vertex and with no yellow band on pronotum or 

yellow lines on elytra. Length 5 mm. 
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Head as in belli roundingly subangular in front about one-third longer 

at middle than next the eye. 

Color rich brown, vertex yellow in front and brown on posterior half, 

face yellow, tinged with brown with two conspicuous black round spots 

close together and close to the border of vertex; pronotum, scutellum 

and eyltra solid brown with no traces of yellow lines, the elytra becoming 

semi-transparent at apex. Beneath yellow with the last ventral segment 

and pygofers brown. 

Genitalia: female, last ventral segment long, evenly rounded and 

simple on hinder border. 

This form has been taken on several occasions and does not seem to 

show any intergradation with belli in color pattern but it agrees so 

closely in genitalia and in size and form that until males or a larger 

series of individuals is in hand it seems best to consider it as simply 

a variety. Specimens have been taken at Orono July 8th and 20th, 1913 

and July 3rd, ror4. 

Thamnotettix chlamydatus Prov. 

Athysanus chlamydatus Prov. Pet. Faune Ent. Can. III, p. 339 (1800). 

Thamnotettix infuscata Gillette and Baker. Hemip. Colo. 08. 

Thamnotettix punctiscuta Gillette and Baker. Hemip. Colo. p. go. 

Brownish with a greenish olive tinge especially when fresh. Scutellum 

with two distinct dark spots. Length 5.5 mm. 

This was fairly common at Orono being taken on several occasions 

June 3 and 30, July 7, 8, 9, 290, Aug. 1 and 7 and at Mt. Katahdin Aug. 22. 

Some of the specimens were swept from birch and hazel and the latter 

particularly seems likely to be its food plant. 

This species was described from Canada and Colorado and has been 

recorded from Sault Ste Marie, Mich. Lake Placid, New York in the 

Adirondacks, and these records for Maine gives it a considerably wits 

range though still limited to the distinctly northern fauna. 

Thamnotettix melanogaster Prov. 

Jassus melanogaster Provancher Naturaliste Canadienne IV, 378, (1872). 

Thamnotettix melanogaster Prov. Pet. Faun. Canad. III, 284, (1890). 

Bright yellow, often tinged with orange, the border of the vertex 

with four distinct black spots in a row; venter black as also the tergum 

of abdomen. Length 5 mm. 

This. is a quite common species in low ground occurring on coarse 

grasses and sedges. It was taken at Orono Aug. 2, North Harpswell 

Aug. 12th, Mt. Katahdin Aug. 22nd and at Ft. Kent Aug. 28th. It is 

occasionally found in sufficient abundance to be counted injurious to the 

grasses on which it occurs. 
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Thamnotettix decipiens Prov. 

Thamnotettix smithi Van Duzee Can. Ent. XXIV, p. 266, (1892). 

Thamnotettix decipiens Provancher Pet. Faun. Canad. III, 285, (1890). 

This species is recognized by the black band running between the 

eyes at upper border of front close to margin of vertex. Length 5 mm. 

Specimens from Ft. Kent referred here are a little larger than 

described by Van Duzee but agree well with Iowa specimens. They 

were taken Aug. 28th as adults. The larvae not recognized. 

Greenish yellow with distinct veins, the dots on the vertex arranged 
two on the front border and one each side a little behind the border 

near the eye. Length 5 mm. 

This is a very common species on coarse grasses and sedges in low- 

fand and marshy ground. especially in the northern part of the state. 

Mt. Katahdin Aug. 20-21, Houlton Aug. 24. Plenty in sedgy low spots 

among willow clumps, Mars Hill Aug. 25, few in low spots among 

sedges ini spite of cold wind. Ft. Fairfield Aug. 26th, Phair Aug. 26th, 

Van Buren Aug. 27th, Ft. Kent Aug. 28th, sedges, Orono at the Bangor 

bog Aug. 30th on sedges, larva and adult, mostly adults and quite 

plenty. 

Where the foodplants: of the species have any economic value this 

species may be counted injurious as it occurs in sufficient numbers to 

cause damage. 

Thamnotettis inornata Van Duzee. 

Thamnotettte inornata Van Duzee Am. Ent. Soc. Trans. XIX, 303, 

(1892). 

Light yellow and without spots or markings, otherwise is similar to 

melanogaster, though usually of lighter yellow color. Length 5.25 mm. 

This has not appeared very frequently in the collections of the sum- 

mer and always in small numbers. Orono Aug. 2, swept from low 

ground grasses and sedges, Mt. Katahdin Aug. 22. 

Thamnotettix fitchi Van Duzee. 

Thamnotettix fitchi Van D. Ent. Am. VI, p. 133, (1890). 

Similar to melanogaster but smaller with four squarish spots on 

front border of head encroaching on vertex, wings pale brown with 

yellow veins. Length 4-5 mm. 

The specimens referred to this species collected at Orono July 3, 8, 9 

and 15, 1914 lack the parallel light lines usually present on the pronotum 

but in other characters I find no satisfactory basis for separation. 

The species has occurred here only in limited numbers and upon 

coarse grass in low or moist spots in pastures and its economic im- 

portance may be considered as negligible. 
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Thamnotettizx ciliata Osborn. 

Thamnotettix ciliata Osborn. Proc. Iowa Acad. Sci. V, 244, (1808). 

Slender light green with no conspicuous markings above, the veins of 

elytra faint, beneath light yellow or whitish, a black spot on each side 

of the last ventral segment of the female. Length 5-5,5 mm. 

Apparently a rather rare species in the state as only two specimens 

have appeared in the collections of the season, taken at Orono on Aug. 

2nd in a timothy meadow in a low spot probably including some sedges. 

As this species was described from specimens taken in Iowa and has 

not hitherto been recorded for any point further east it is a rather 

intertesing matter to find it at such a distance and to extend the range 

of the species by so large a jump. 

+Thamnotettix placidus Osborn. 

Thamnotettix placidus Osborn, Report State Entomologist N. Y. 2oth 

(1905) p. 536. 
This is a bright yellow species with more orange tint than the related 

species and with no black markings above except the tergum and with 

the underside dark yellow except for black tip of beak and a series of 

black points on the middle of the venter. Length 5 mm. 

This species was described from specimens taken at Lake Placid in 

the Adirondacks and it is interesting to record its collection at Orono 

Aug. 7th and Aug. 13th, thus giving it a considerably wider distribu- 

tion. It was swept from coarse grass among willow clumps. Its re- 

stricted distribution and small numbers make it of little economic 

interest. 

Eutettix strobi Fitch. 

Bythoscopus strobi Fitch Homop, N. Y. State Cab. p. 58, 1851. 

Phlepsius strobi Van Duzee. Ent. Soc. Trans. XXI, 249. 

Eutettix strobi Ball. Dav. Acad. Nat. Sci. XII, p. 44, (1907). 

This is a medium sized species, light brown with a tint of rosy, fine 

lines on the pronotum and elytra but not clearly irrorate, the head 

subangulate, a trifle longer at the middle than next the eye and with a 

faint transverse furrow. Length, 5-5.25 mm. 

While described from pine the larvae have been found to feed on 

lambs quarters (Chenopodium) which makes its economic importance 

slight. 

It has occurred but very rarely in the summers collecting, once at 

Orono when it was swept from birch and again at Ft. Fairfield where 

it was collected from bushes in a fence row. It is evidently of too rare 

occurrence to be of economic impcrtance in the state even if its food 

plant were of value. 
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Eutettix subaenea Van Duzee var.? 

Several specimens collected by Mr. C. P. Alexander at Fryeburg 

Sept. 5, 1913, fall in this species as defined by Ball, but will constitute 

perhaps a distinct variety as they do not agree precisely with any of 

the forms he has described. They come near marmorata or lurida but 

have prominent black spots on head. 

Eutettiz johnson Van Duzee. 

Eutettix johnsoni Van Duzee. Canad. Ent. XXVI, 137, (1894). 

This is a handsome little species golden yellow in color with whitish . 

semitransparent spots on the wings and with a row of conspicuous black 

spots bordering the front next the vertex. Length, 5 mm. 

While never appearing in any abundance it has been taken at a 

number of localities in the state and may be considered as quite gen- 

erally distributed. At Orono it was taken sweeping in woods on mixed 

herbage around alder and birch clumps, Aug. —. Along roadside and 

from scrub oak Aug. 5th and at Veazie Aug. 6th; North Harpswell 

Aug. 12th, in open woods; Portland Aug. 14th at Riverton Park in open 

woodland and in most of these cases it has been adjacent to oak. 

The species is too rare to be counted of economic importance and so 

far as'can be determined concerning its food plant it does not attack 

anything of value. 

Eutettix vitellinus Fitch. 

Accephalus vitellinus Fitch, Homop. N. Y. State Cab. 1851, p. 57, 

reprinted in Lintner. oth Rep’t, 1893, p. 397. 

Eutettix (Parcmesus) vitellinus Ball. The Genus Eutettix Proc. Daven- 

port Acad. Sci. Vol. XII, p. 67 (1905.) 

This large and handsome species is of a bright yellow color with 

whitish transparent spots and some light brown shadings on the prono- 

tum and elytra on the latter forming an oblique band. 

But few specimens have been taken and it may be concluded that 

the species occurs rather sparingly although pretty generally distributed. 

It has been taken at Orono from pine July 29, poplar July 30, North 

Harpswell in pine woods August 12, Highmoor Farm Aug. 15, Houlton 

Aug. 24, Mars Hill Aug. 25, on lower part of the hill and up about half 

way to summit, Ft. Fairfield Aug. 26, Ft. Kent Aug. 28. 

THe IRRORATE LEAFHOPPER. 

Phlepsius irroratus Say. 

Jassus irroratus Say. Acad. Nat. Sci. Phila. Jour. VI, 308, 1891. 

Phlepsius irroratus Van Duzee. Ent. Am. VI, 93, 1890. 

Dark fuscous gray with numerous close irrorations the last ventral 

segment of the female with toothed margin. Length 6-7 mm. 
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This is one of the most abundant and widely distributed species of the 

genus throughout the eastern U. S., but it seems to be confined in Maine 

to the southern and eastern portion of the state. To the north it appears 

to be replaced by apertus. ; 

One specimen taken at Orono in pasture July 31st, Portland Aug. 14th, 

Highmoor Farm Aug. 15th, Mt. Katahdin Aug. 22, 1913, and an adult 

male at Orono on Cornus July 24, 1914. 

While distinctly an economic species in some parts of the country it 

would appear from the scarcity and limited occurrence in Maine that it 

may be disregarded in this respect. 

Fig. 33. The irrorate leafhopper (Phlepsius irroratus): a, Adult; }, 

vertex and pronotum; c, face; d, female genitalia; e, male genitalia; 7, 

nymph from specimen taken at Toledo, Ohio. All enlarged. (From 

U. S. Dept. Agric. Bureau of Entomology—Bul. No. 108.) 

Phlepsius apertus Van Duzee. 

Phlepsius apertus Van Duzee, Am. Entom. Soc. Trans. XIX, 76, (1802). 

This is about the size and much the appearance of irroratus, dark 

gray in color distinctly irrorate but with a more distinct pale band across 

the elytra near the base. It is most positively known by the wide deep 

excavation of the middle part of the last ventral segment of the female. 

Length 6 mm. 

The species seems to replace irroratus throughout the northern part of 

the state, especially where irroratus is rare or in some localities appar- 

ently wanting. It was taken in fair numbers at the base of Mt. Katahdin 

Aug. 22nd and in abundance at Houlton Aug. 24th, Mars Hill Aug. 25th, 
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Ft. Fairfield Aug. 26th and Ft. Kent Aug. 28th and 29th. At the latter 

place it was especially abundant in pastures and meadow lands and 

would seem to have the same economic importance that irroratus has 

in the Mississippi valley. 

‘The larval form has not been determined but will pretty certainly be 

found in the grasslands where the adults occur. 

Phlepsius maculellus n sp. 

Approaching maculatus in general appearance but sufficiently different 
to make reference to that species uncertain. Head short. Dark macu- 
lations rather coarse. Length 6 mm. 

Head as wide as pronotum, slightly produced but little longer at 

middle than next the eye, faintly subangulate; vertex sloping, with a 

faint transverse impression, rounded to the front; front broad, slightly 

tumid, narrowing uniformly to base of clypeus; clypeus widening to 

tip, one-half longer than wide. Pronotum strongly arched anteriorly, 

slightly concave on hind margin. 

Color, light brown marked with fuscous, the head, pronotum and 

scutellum light brown with minute fuscous irrorations; front densely 

irrorate with fine lines and dots; elytra maculate, white, with large 

spots and ramose lines of fuscous. 

Genitalia, male valve broad nearly as wide as preceding segment, 

hind border obtusely angular, plates very broad and short, width and 

length about equal, outer border strongly curved and the margin set 

with a close row of short hairs. 

One specimen, male, taken at Orono Aug. 5, 1913 in boggy lowland. 

While this species has some resemblance to maculatus, which was de- 

scribed from female only, the agreement is not close enough to warrant 

reference to that species. It is possibly the male of some described 

species but until it can be definitely related to the proper form it had 

better stand under a separate name. c 

Phlepsius decorus O. and B. 

Phlepsius decorus Osborn and Ball. Proc. Iowa Acad. Sci. IV, 230, 

(1897). 
A broad dark gray species with rather conspicuous light markings on 

pronotum and along inner border of elytra. Length, 5 mm. 

This species was described from specimens taken in Iowa and it has 

since been taken in Iowa and New York and Ohio but not in New Eng- 

land. It was a matter of interest therefore to find it in Maine and as a 

few specimens were taken at the base of Mit. Katahdin on the river at 

mouth of Abol stream and a specimen at Mars Hill half way up the 

mountain, it carries its distribution well to the northeast. It lives in 

wet places on sedge or coarse grass and at Mt. Katahdin was taken 

from rank growth along the river bank and at Mars Hill in a little 

patch of sedge marking what was evidently a springy place in the side 
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hill but which at the time of my visit was quite dry. The species has 
no economic importance and may be ignored in this respect unless it 

becomes far more abundant than it has appeared at any point yet. 

Phlepsins fulvidorsum Fitch. 

Jassus fulvidorsum Fitch. Homop. N. Y. State Cab. p. 62, 1851. 
Phlepsius fulvidorsum Van Duzee. Am. Ent. Soc. Trans. XIX, 74, 

p. 11, Fig. 10 (1892). 

This is easily separated from all the species but collitus by the light 
fulvous color of the head and pronotum. The head is distinctly longer 
at the middle than next the eye and angular instead of rounded. The 
elytra are dark fuscous closely irrorate. Length 6 mm. 

This is rather a common species in the northeastern part of the 
United States but has usually been taken in the vicinity of conifers and 
Van Duzee says “always on hemlock, spruce, or pines.” It has been 
taken in considerable numbers the present season (1913) and often on 
other plants than conifers though never far distant from some of the 

various species that are so universally distributed through the state. 

However, it has been so frequently taken on blueberry and in rough 

pasture land that I doubt if it is confined to the conifers, especially in 

the larval stages. The following records show its wide distribution in 

the state and the range of plants. Orono on birch and strawberry July 

22, in blueberry patches and on pine and hemlock July 29th. Sweeping 

near birch and alder clumps July 31st. In Bangor bog Aug. 5th, Black 

Cap Mt. Aug. 6th, North Harpswell Aug. 12th. Common in woods 

including juniper and other conifers and blueberry. Portland Aug. 14th 

in grass near woods, Highmoor Farm Aug. 15th, on blueberry and other 

bog plants, Grand Lakes Stream Aug. 15th, (A. P. Morse) Mt. Katah- 

din, up to 3000 it. Aug. 20-22, Houlton Aug. 24th on blueberry in bog, 

Bar Harbor on Dry Mt. near summit Aug. 31, also taken in Aug. 1914. 

From its frequent occurrence on blueberry I conclude that it must be 

one of the species that cause the many discolored spots on the leaves oi 

the plant and in several instances these were so common as to be worthy 

of consideration as of economic importance. 

Phlepsius collitus Ball. 

Phlepsius collitus Ball. Canad. Ent. Vol. XXXV, p. 227 (1903). 

This species closely resembles fulvidorsum but the vertex is shorter 

and the elytral markings more distinct. Length 5 to 6 mm. 

Specimens have been taken at Orono in limited numbers Aug. 5, 14 

and 23, 1913 and July 3rd, 1914. They were swept from low herbage 

near alder clumps and one specimen is marked “Alder” but I think it is 

more probably dependent on some other plant for its development 
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Phlepsius incisus Van Duzee. 

Phlepsius incisus Van D. Trans. 'Am. Ent. Soc. XIX, p. 72, 1892. 

Two specimens of this species one @ collected at Orono Aug. 7, and 

the other ¢, Portland Aug. 14, 1913. In the latter specimen the plates 

are more acute than usual but I believe it is properly referred here. 

Phlepsius humidus Van Duzee. 

Phlepsius humidus Van D. Trans. Am. Ent. Soc. XIX p. 288, 1892. 

Specimens collected at Highmoor Farm Aug. 15th and 16th, 1913. 

The species is characterized by broad body and sharp edged vertex 

and is one of the largest species occurring in the state. Length 7-7.5 mm. 

Phlepsius franconiana Ball. 

Phlepsius franconiana Ball. Canadian Entomologist, Vol. XXXV, 1903, 

p. 228. 

I have taken one specimen, female, of what is evidently this species, 

at Orono July 3, 1914. It has very much the appearance of Eutettix 

strobt and indeed in some points especially the “three white bands” on 

elytra it fits Fitch’s description better than the form assigned to that 

species. 

As the female has not been described I may give the essential char- 

acters here. The vertex is distinctly angled, as much so as in fulvi- 

dorsum and slightly upturned at tip with a sharp edge, twice as long at 

middle as next the eye. The color agrees with Ball’s description but 

there are but three instead of “four white points in a triangle” at apex 

of scutellum and the light bands of elytra are apparently wider being 

pearly white and including some fine ramose lines while the black points 

are mostly confined to the brown bands. The last ventral segment is 

twice the length of the preceding, produced at middle with shallow 

indentations each side and blunt lobes laterally. Length 6 mm. 

This species has the vertex of fulvidorsum and nearly the color pattern 

of apertus but ithe bands are strikingly transverse in which it is very 

different from strobi. As compared with that species the second white 

band is just in front of the apex of clavus instead of just behind it. 

The species is evidently rare as Ball described it from a single male 

and but one female has been taken here. It was taken at margin of 

woods which included pine and other conifers as well as a mixture of 

other plants. 

Chlorotettix galbanata Van Duzee. 

Chlorotettix galbanata Van Duzee Psyche VI, 310. 

Yellowish green or whitish green when fresh, fading to a dull straw 

color, the head rounded in front, slightly produced, about one-fourth 

longer at middle than next the eye, the last ventral segment of female 

deeply cleft. Length 6 mm. 
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A single specimen taken at Portland. Aug. 13th is the basis for our 

record this being taken from grass in or near the salt marsh at tide 

level. In this specimen the last ventral segment is cleft entirely to base 

and the inner margins of the resulting lobes are nearly parallel, the 

inner angles right angled, but unless these slight differences should be 

found constant in a full series it would not suffice to separate it as dis- 

tinct. The species has been found abundant in Ohio and may be an 

economic species but it must be infrequent in Maine and needs no 

economic discussion at present. 

Chlorotettix unicolor Fitch. 

Bythoscopus unicolor Fitch. Homop. N. Y. State Cab. p. 58, 1851. 

Athysanus unicolor Southwick. Science XIX, 288, 1892. 

Chlorotettiz unicolor Van Duzee. Psyche, VI, 306, 308, 1892. 

Light green, the wings hyaline, head broadly rounded and wider than 

pronotum. Length 7-8 mm. 

This widely distributed species is the most abundant of the genus in 

Maine and often occurs in such abundance on the rank grasses of low 

ground and salt marshes as to be of economic interest. Orono, July, 

1905, on strawberry, July 22, 1913, willow July 30th, North Harpsiwell 

Aug. 12th, Portland Aug. 13. Very plenty on Marsh Meadow and ad- 

jacent higher ground on coarse grass, timothy, etc., Riverton Park Aug. 

15th, Highmoor Farm Aug. 15th, Mt. Katahdin Aug. 22, Houlton Aug. 

24, Fort Kent Aug. 28th, Grand Lakes Stream Aug. 15th, (A. P. Morse) 

Princeton Aug. 16th, (A. P. M.). 

Chlorotettix tergatus Fitch. 

Bythoscopus tergatus Fitch. Homop. N. Y. State Cab. 58, 1851. 

Athysanus tergatus Southwick. Science XIX, 288, 1892. 

Chlorotettix tergatus Van Duzee. Psyche, VI, 306, 309, 1802. 

Slightly smaller than unicolor and smoky yellowish rather than green, 

the head obtusely rounded in front. Length 8 mm. 

This species has been taken only at Mt. Katahdin near the base at 

an altitude of about 1500 feet and at Portland on coarse grass near the 

tide flats. It is too scarce to be of any economic importance. 

Chlorotettix lusoria Osborn and Ball. 

Chlorotettix lusoria O. & B. Iowa Acad. Sci. Proc. IV, 226, 1896. 

This looks very much like tergatus in color and in size but the head 

is much more pointed the vertex being much longer at middle than 

next the eye. Length 7-7.5 mm. 

This appears to be quite rare in Maine, one specimen being taken 

at Orono, Aug. 6th, and one at Mt. Katahdin, 1000-1400 ft., Aug. 22. 

The locality farthest to the east hitherto recorded is eastern N. Y. 
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Neocoelidia tumidifrons Gillette and Baker. 

Neocoelidia tumidifrons G. & B. Hemip. Colo. p. 104. 

Neocoelidia tumidifrons Osb. & Ball. Iowa Acad. Science IV, 183, 1897. 

One specimen, female, of this peculiar species was taken at Orono, 

July 3rd, in a boggy pasture. It agrees well with the description of 

the female as given by Osborn and Ball, but lacks the black spots on the 

scutellum as described for the male in the original description. 

Light green female unmarked, male with two black spots on scu- 

tellum, the head rounded, subconical in front, the frons swollen. 

Length 4.5 mm. 

As this species was described from Colorado and has not hitherto 

been recorded for localities east of Iowa this record gives it a very 

much wider range. It is evidently quite rare here and certainly has 

_ no economic importance at present. 

Jassus olitorius Say. 

Jassus olitorius Say. Acad. Nat. Sci. Phila. Jour. VI, 310, 1831. 

Jassus subbifacciatus Say. Acad. Nat. Sci. Phila. Jour. VI, 310, 1831. 

Jassus olitorius Van Duzee Buf. Soc. Nat. Hist. Bul. V, 200. 

The female of this species has a brown color with two lighter bands 

across the elytra, and the male is darker, the head yellow and there 

are no distinct bands on the elytra. Length 2 6, d 5 mm. 

This ‘species is not represented by any specimens in the Maine col- 

lections, but I am confident that it was seen in the field, though no 

definite record appears. While it is quite a common species in’ the 

eastern United States generally it seems to reach an eastern or northern 

limit within the state. Provancher records it for Ottawa, Canada, but 

not for Quebec. 

Cicadula variata Fallen. 

Cicadula variata Fallen. Acta. Holm., XXVII, 34, 1806. 

Cicadula variata Van Duzee, Buf. Soc. Nat. Hist. Bull. V, 200. 

Usually a little larger than 6-notata the vertex with two round black 

spots near the hind border and two angular black spots at the front 

which extend down on to the front. The elytra vary in intensity but 

dark specimens show a dusky stripe enclosing a paler spot on inner 

margin making a round spot on closed wings. Length 4 mm. 

The species varies in depth of color and in some specimens referred 

here the spots on the vertex are faint or even wanting. It is distributed 

over northern Europe as well as America but is usually much less 

abundant than 6-notata. Our Maine specimens were taken at Orono, 

Aug. 5th and North Harpswell Aug. 12th. 

European records mention it as occurring on oak but American 

records seem to have omitted mention of food plant. 

C1 
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Cicadula suffusa n sp. 

Light greenish, the elytra milky translucent, vertex with two large 

round black dots, anterior portion and under part of base tinged aa 

orange red. Length 5 mm. 

. Vertex short, rounded, slightly angular in front, narrowing to base 

of clypeus, clypeus long, scarcely widened at apex. Pronotum rather 

short, elytra with costal obscure. 

Color yellowish green, the head, especially anterior part of vertex 

and base of front, tinged with orange red, two rather black spots 

behind anterior border of vertex. Pronotum greenish, scutellum yel- 

lowish green, elytra greenish milky, veins, yellowish at base, brownish 

toward tip. Underneath yellow. Pectus and disk of vertex and ovi- 

positor black. 

2 last ventral segment longer than preceding. Hind margin simple, 

ovipositor reaching only to tip of pygofer. 

This species has been recognized from a number of localities. One 

specimen from Chicago, IIl.., collected by J. G. Sanders. 7-21-03. One 

specimen Sault St. Marie, Canada, July ’04, collected by Parish. Four 

specimens Orono, Maine July 18th and 31st, Ft. Kent Aug. 28th, 1913, 

July 18th, ro14. 

This species is distinctly characterized by the prominent black spots 

on vertex and bright orange-red coloration of the front part of head. 

It evidently has a wide range although it has been rarely secured. 

Cicadula pallida n sp. 

Small light gray species with orange-yellow vetex and face without 

distinct spots or bars. Length 2.5 to 3 mm. 

Vertex obtusely angulate, broad; front narrowing uniformly to base 

of clypeus. Clypeus elongate narrowing to tip, lorae large, narrowing, 

apically, touching border of face; pronotum short, strongly arched. in 

front, truncate behind; scutellum short; elytral veins distinct. 

Color vertex and anterior border of pronotum yellow tinged with 

orange. Face dull yellow with suffusion of brownish, posterior part of 

pronotum and scutellum yellowish, elytra pallid, subhyaline, smoky 

toward apex, veins whitish except near tip, brownish at apex. Below 

yellowish, venter black, last ventral segment pygofer and ovipositor 

yellow, tip tinged with orange or brown. Genitalia of female,—iast 

ventral segment truncate behind, ovipositor reaching tip of pygofer, 

short, transverse scarcely angled at tip. Male valve long, rounded 

posteriorly. Plates broad at base, narrowing at middle, terminating in 

slender acuminate points, distinctly ciliate, extending to tip of pygofer. 

Described from a number of specimens collected at Orono, Maine 

August 30, 1913. This species is slightly smaller and broader tham the 

average 6-punctata. The uniform absence of spots, with the orange 

tinge and pallid elytra seem to give it a well marked separation. 
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Cicadula slossoni Van Duczee. 

Cicadula slossoni Van Duzee. Can. Ent. XXV, 281 (1893). 

Smaller and darker colored than variata or 6-notata with vertex dots 

more like 6-notata and wing pattern more like variata. The vertex with 

two small dots near base, two broad quadrangular spots between eyes, 

usually a median black line and with conspicuous frontal arcs. The 

elytra in darker specimens show a pale whitish round spot on the 

combined claval areas. Length 2.5-3 mm. 

Collected in considerable numbers from grass in a boggy tract of a 

pasture at Orono, Aug., July 31st, and at North Harpswell Aug. 12th. 

At Highmoor Farm Aug. 15th it was swarming by millions on a Juncus 

in wet land with Helochara communis. At Mt. Katahdin it was taken 

‘on the tableland and summit Aug. 2ist, at altitudes of 4500 to 5300. 

Also taken at Kineo Aug. 17 on golf links and at Fort Kent in lew 

ground pasture. 

While heretofore this has been counted a rather rare species the 

great numbers observed in pastures must give it economic importance, 

especially if the species of Juncus on which it lives are considered of 

any forage value. 

Cicadula potoria Ball. 

Cicadula potoria Ball. Canad. Entom. XXXII, 346. 

A very small nearly black species, the females with two narrow yel- 

low or white lines on the vertex, the males with head entirely black. 

The head is distinctly produced, much more so than in slossoni. 

Smaller and darker than slossom. Length 2 mm. 

This was taken in considerable abundance at North Harpswell Aug. 

12th, in low ground from a small grass probably a species of Juncus. 

The species was described from specimens taken at Ames, Iowa; and 

this occurrence at so remote a locality without its appearance at inter- 

mediate points is of interest. No doubt it will be found in intervening 

territory if collections are made from the proper plants at the proper 

season. It is so small as to be very easily overlooked even after being 

taken into the net. 

Cicadula 6-notata Fallen. 

Cicada 6-notata Fallen. Acta. Holm. XXVII 34, 1806. 

Cicadula 6-notata Southwick. Science XIX, 288, 1802. 

Cicadula 6-notata Osborn. Bull. 108 Bur. Ent. U. S. Dep. Ag. 

This is a small yellow species easily recognized by the six black dots 

on the vertex. The front has a double series of black arcs. Length 

4 mm. 
The larvae have the form of the adults and the black dots of the 

vertex have the same arrangement as in the adults. 
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This is one of the most generally distributed species encountered in 

the state and it must probably be counted one of the most injurious 

on account of its numbers and the crops affected. It has been observed 

at Orono, being fairly common in oats and timothy July 31st on the 

Station grounds but not so abundant as to occasion marked injury, and 

on Aug. Ist both larvae and adults were noted in timothy. It was also 

Fig. 34. The six-spotted leafhopper (Cicadula 6-notata): a, 

Adult; b, face; c, wing; d, female genitalia; e, male genitalia; f, 

nymph. All enlarged. (From U. S. Dept. Agric. Bureau of 

Entomology—Bul. No. 108.) 

taken on garden plants Aug. oth. Other records are North Harps- 

well, Aug. 12th, where it was quite plenty on oats and fairly common 

in pastures, especially low ground. Portland, Aug. 12th, in marsh 

meadow and adjacent to grass, Highmoor Farm Aug. I5 on oats, grass, 

timothy, potatoes, Mt. Katahdin Aug. 21st, Houlton Aug. 24th, Ft. 

Fairfield Aug. 25th, Phair Aug. 25th, common on oats and grass, Ft. 

Kent Aug. 28th, oats and grass, Princeton Aug. 16th, Kineo Aug. 17th. 

At Highmoor Farm this species was found quite abundant and con- 

siderable injury to oats could be credited to it. The leaves showed 

much evidence of punctures often associated, probably followed by, 

attacks of rust or fungous disease. In many instances as had been 

observed by Dr. Surface, punctures at the base of the glumes passing 

through to the kernel were evidently responsible for injury to the grain. 

It occurred also on many other plants, commonly on grasses, timothy 

especially; buf a more unusual occurrence was noticed on potatoes and 

corn. This occurred probably only on the ripening of the adjacent 

oats and migration of the hoppers as no larvae were observed on either 

of these crops. The occurrence on corn is especially interesting as it is, 

I think, not only the first occurrence for this species but the first time 

I have encountered any of the jassids living on this crop. In no case 

was the insect present in excessive numbers and still the injury to oats 

was sufficient to deserve attention. 

The results of a study of the life history of this species in 1914 will 

appear in a forthcoming bulletin. 
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Balclutha punctata Thunb. 

Cicada punctata Thunberg. Act. Ups. VI, 21, (1782). 

Jassus punctatus Walker. Homop. 877, III. 

Gnathodus punctatus Fieber. Verh. Zodl. Bot. Ges. in Wein. XVI, 505. 

Typhlocyba punctata Fitch. Prov. Pet. Faune Canad. III, 301, 1890. 

Gnathodus punctatus Van Duzee. Am. Ent. Soc, Trans. XXI, 307. 

Varies from light gray to green but distinctly marked with a number 

of black spots on the elytra. The head is short, rounded in front 

nearly the width of the pronotum, the body long and slender. Length 

4 mm. 

This is a widely distributed and very common species throughout 

the state as also throughout a great range in North America and Europe. 

It is found most commonly in grassland or on cereal crops but appears 

to have a wide range of food plants. In Maine it has been taken in 

numbers from meadows especially those including timothy and clover 

at Orono, North Harpswell, Portland, Highmoor Farm, Mt. Katahdin, 

Houlton, Fort Fairfield, Mars Hill, Phair, Fort Kent. Also common 

in oats at Orono, Highmoor Farm and Mars Hill. Other localities 

without special record of food plants are Grand Lakes Stream, Aug. 

16th. (A. P. M.) Ambajejus, Aug. 19th, Kineo, Aug 17th. Adults have 

been taken from July 290th to Aug. 28th but larvae have also been 

noticed as late as latter part of July. 

The species is to be counted of distinct economic importance and 

there can be no doubt that, meadows especially suffer a considerable 

loss from their drain upon the grass. From what is known of the life 

history it is’ quite certain that the measures used for the summer 

treatment of other species will be of value and it is probable that where 

practicable the burning in late fall or early spring will prove useful. 

Balclutha impictus Van Duzee. 

Gnathodus impictus Van Duzee. Canad. Entom. XXIV, 113, (1892). 

Similar to punctatus but usually light green or gray with no trace of 

spot. The head somewhat more produced or rounded. Length 4 mm. 

Specimens of this species are recorded for Orono, July 28th, Aug. 

sth, North Harpswell Aug. 12th, Portland, Riverton Park, Aug. 14th, 

Mt. Katahdin Aug. 22nd. 

Lack of the black spots seems to be about the only decisive character 

separating this form from punctatus but the facies is usually sufficiently 

different to give confidence in the separation. It is much less common 

and hence may be ignored from the economic standpoint. 

TYPHLOCYBIDAE. 

The members of this group are as a rule readily separated from the 

other Jassidae by the four longitudinal veins of the elytra which run 

without forking to the cross nervures. The apical cells are four and 

with very few exceptions the ocelli are wanting. The following key 
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to the genera is given by Prof. Gillette and includes all the known 

American genera and all of these except Alebra have already been taken 

and it is probable that Alebra will yet be found as two species have 

been recorded for New York, and one or both of these should occur 

in Maine. 

Key to North AMERICAN GENERA. 

A. Sectors of the posterior wings ending in a marginal vein. 

B. Elytra with an appendix beyond the clavus Alebra. 

BB. Elytra without appendix 

C. Two apical cells in posterior wing Dicraneura 

CC. One apical cell in posterior wing Empoasca 

AA. Sectors of the posterior wings ending in wing margin, no marginal 

vein. 

Sectors 8 and 2 uniting so that only three veins extend to the 

margin Typhlocyba 

All four sectors extending to the wing margin Eupteryx 

Genus Dicraneura. Hardy. 

The species of this genus found in Maine are slender with pointed 

heads and are readily separated from the related forms by the marginal 

vein in the hind wing, absence of appendix and presence of two apical 

cells in hind wing. The Maine sepcies may be more readily placed by 

help of the following key. 

A. Elytra with a deep triangular cell on costal margin cruentata. 

AA. Elytra with apical cell on costal margin lanceolate or wanting. 

a. Elytra milky white, nervures indistinct communis. 

aa. Elytra yellowish or pinkish. 

b. Venter yellow fieberi. 

bb. Venter nearly or entirely black carneola. 

Dicraneura communis Gillette. 

Dicraneura communis Gillette. Proc. U. S. Nat'l Mus. XX, 718. 

Light gray or whitish without markings, the head pointed. Length 

3 mm. 

' This species has occurred in considerable abundance in some locali- 

ties, the records being Orono, Aug. 5th; Black Cap. Mt., Aug. roth; 

Portland, Aug. 13th, where it was taken from grass near the tide 

water or salt marshes, and Highmoor Farm from grass and oats. At 

Portland and Highmoor Farm especially it was plentiful enough to be 

counted of economic importance. 

Dicraneura cruentata Giliette. 

Dicraneura cruentata Gillette. Proc. U. S. Nat'l Mus. XX, 717. 

This is a milky white species with a black point at the end of the 

clavus. The head is rounded in front not so distinctly pointed as 

communis. Length 3 mm. 
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Evidently this species is quite rare or else closely confined to one 

food plant. Our only record is from two specimens taken from witch 

hazel at Orono, Aug. 13th. I refer it to this species though these speci- 

mens lack any red marking or smoky discoloration mentioned by Gillette 

but in other respects they agree closely and unless it be found that 

these features- are constant it can not be separated. I am not aware 

that the food plant has been recorded hitherto, and no observations 

have been made on its life history. The species has evidently little 

economic interest. : 

Dicraneura fieberi Low. 

The occurrence of this species in cultivated grasses makes it one of 

the species to be recognized as of economic importance although so 

far it has been observed only in small numbers in Maine. 

It is a small slender species about 3.5 millimeters long, of a light 

yellow color with no conspicuous markings, but some specimens show 

a distinct orange tinge on the front of the head. 

It has been taken at Orono in timothy meadow not abundantly, but 

along with other species it must add its share to the drain upon the 

hay crop. 

The species has a wide range throughout Europe and North America 

whether of recent introduction or not cannot be stated and in some 

localities it has been observed in such abundance as to have a distinct 

economic importance. Adults occur in mid-summer, Aug. Ist at Orono,, 

and it is certain that nymphs develop earlier in the season but no exact 

data on time of appearance or number of generations here have been: 

secured. 

Dicraneura carneola Stal. 

Typhlocyba carnzola Stal. Stett. Ent. Zeit. XIX, p. 196 (1858). 

Dicraneura carneola Gillette. Proc. U. S. Nat'l Mus. XX, 722. 

Light yellow the head produced, vertex roundingly angled before, 

without markings but there is frequently a suffusion of rosy color on 

head, thorax and elytra, differs from fieberi in less produced head and 

presence of dark markings on abdomen. Length 3.30 mm. 

The basis of separation between this species and fieberi seems slight 

especially as with the Maine specimens it is possible to find many cases 

where the black markings of the abdomen are more or less developed 

and with no other positive character one may. be at a loss to distinguish 

them. : 

Highmoor Farm Aug. 16, Portland Aug. 15, Orono Aug. I, I913. 

Carneola has been a quite abundant and injurious species in the 

western part of the country and as it occurs on grasses, oats, wheat, 

etc., it deserves a more careful study to determine its abundance and 

distribution in the state the extent of its attack upon different cultivated 

crops and such facts as to its early stages as may suggest measures of 

control. 



152 MAINE AGRICULTURAL EXPERIMENT STATION. IQI5. 

Empoasca smaragdula Fallen. 

Cicada smaragdula Fallen. Hemip. Suec. Cicad. p. 53, 1820. 

Empoasca smaragdula Gillette. Typhlocybidae U. S. Nat. Mus. Proc. 

Light yellowish green with a distinct smoky or black stripe following 

the sutural line of the elytra. Length 4 mm. 

This is a common species over a large portion of the United States 

as well as Europe and in Maine is met with on willows generally. It 

was taken this season at Orono, on Viburnum July 22, on willow Aug. 

5th; Portland, Aug. 13th; Highmoor Farm, Aug. 15th; Mt. Katahdin, 

Aug. 22nd; Houlton, Aug. 24th; Ft. Kent, Aug. 28th. 

While commozily present it has not been noted in excessive numbers 

and it may be counted as of rather slight economic importance. 

Empoasca atrolabes Gillette. 

Empoasca atrolabes Gillette. Proc. U. S. Natl. Museum XX, 736. 

Dark green without markings except a distinct black spot at end of 

clavus, the tarsi blue. Last ventral segment with a deep notch at each 

side of the hind border leaving a central produced lip as seen from 

ventral face but, with a slightly different angle, this lip is shortened to 

have the appearance shown in Gillette’s figure. Length 3.75 mm. 

This is a very abundant species on the alder and is sometimes taken 

on plants adjacent to this bush but the alder must be its favorite food 

plant if not the exclusive host plant for the growth of the larvae, as 

specimens have been taken in large numbers from clumps of alder 

bushes when surrounding bushes showed few or none. 

It occurs all over the state and our records show captures at Crone. 

Aug. 10, ’05, July 30, 713; North Harpswell, Aug. 12th; Grand Lakes 

Stream, Aug. 16th; Highmoor Farm, Aug. 15th; Phair, Aug. 26th; 

Fort Kent, Aug. 26th. 

The economic status of this species depends on the value assigned to 

its host plant, the alder, which is one of the most common shrubs of 

the state. Inasmuch as its foliage adds much to the scenic beauty of 

the state it may be fair to count it as having economic value and its 

insect pests therefore injurious. 

Empoasca unicolor? 

This species is interesting as one of the rather rare cases where a 

leafhopper has adapted itself to feeding on coniferous trees. The 

specimens taken so far were all secured from arborvitae or from other 

conifers where the food plant was noted. 

The insect is about three and one-half millimeters long, of a dark 

green color with no markings and very well matched in color with 

the leaves of the plants on which it occurs. 

While not in large numbers it was found distributed on a number of 

different trees near the station building Aug. 2, and was found on both 

arbor vitae and white pine Aug. 5th. In present numbers it can not be 
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counted as of much economic importance and unless it shows a ten- 

dency to increase excessively at times it may be ignored from the prac- 

tical point of view. 

Empoasca obtusa Walsh. 

Empoasca obtusa Walsh. Proc. Bost. Soc. N. H. IX, p. 316, 1864. 

Light green the head very slightly produced, Homa 4.25 to tip of 

wings, 3.25 to tip of ovipositor. 

Taken on willow at Orono, July 30; at Veazie on Aspen poplar, Aug. 

6th; Ft. Fairfield, Aug. 26; Ft. Kent, Aug. 28 and 29; common willow, 

Highmoor Farm, Aug. 15th; Portland, Aug. 13th; N. Harpswell, Aug. 

72, TONS, 

Some of these specimens show a slight sinuation of the last ventral 

segment of the female but otherwise seem to agree much better with 

obtusa than with aureoviridis Uhl. However these species are evidently 

very closely akin. 

While sometimes fairly common they can hardly be said to have 

much economic importance in the numbers in which they usually occur. 

THe Apple LEAFHOPPER. 

Empoasca malt. 

This species was found in considerable numbers affecting not only 

apple trees but potatoes and beans and while not in such abundance as 

to cause great destruction, it is easy to conceive that they may so 

increase as to cause the same serious losses that have been accorded 

to it on apple and alfalfa in other parts of the country. It is a minute 

green species with about 6 whitish dots along the front border of the 

pronotum its length is about 3 mm. The life history of this species 

has been studied quite extensively in Minn., lowa, and Missouri and 

while there is some disagreement as to the condition in which the 

winter is passed, the main points in the life cycle are fairly well known. 

The usual method of hibernation for the other species of this family 

is in the adult stage. Adults being secreted under leaves or rubbish in 

thickets and other somewhat protected places and these hibernating 

adults migrate during early spring to deposit eggs upon the various 

food plants but especially upon apple. According to R. L. Webster, 

who has. studied the species particularly for Iowa, there is hibernation 

of eggs in the twigs of apple or other plants and appearance of young 

in early spring. Dr. Hasemann considers that the usual method of 

hibernation for Missouri is in the adult stage. As no observations have 

been recorded concerning this point for Maine it is impossible to say 

positively but the practical bearing would not seem to be of very great 

significance for this region as the early appearing nymphs from either 

hibernating adults or eggs, would be open to attack about at the same 

time. 
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The young hoppers are light green or yellowish and occur especially 

upon the underside of the leaves and usually ranged alongside the mid- 

rib or larger veins of the leaf. The development of the larvae is rather 

rapid and for Maine it is probable that at least two generations may be 

produced as both adults and nymphs were found in mid-summer. 

The distribution of this species covers all of the state and its range 

of food plants is apparently about the same as for other sections as it 

was noted upon a number of different host plants, although especially 

upon apples, potatoes and beans. Upon the latter it was found fairly 

common at Highmoor Farm and Houlton. At Highmoor Farm its 

occurrence on beans was indicated by very distinct spots upon the leaves. 

The attack clearly showing that a large abundance of the hoppers would 

result in a very distinct withering of the plants. 

The treatment of this species depends upon the plants affected, the 

use of two measures, the spraying and the so-called “shield” method. 

The success of the spraying for the species has been somewhat varied, 

the writer having found in treating an outbreak on potatoes that a 

spray of kerosene emulsion seemed to be very effective, while some 

observations have shown that the results were quite unsatisfactory, 

especially as applied to the adults. Dr. Hasemann recommends for 

apple a very heavy spray especially while the insects are in the nymphal 

stage in the early part of the season so as to secure practically exter- 

mination and prevention of the later broods. With potatoes a special 

spray which was directed so that the adults in leaping from the plants 

were certainly wet by the solution seemed however, very effective and 

an adjustment of the spraying machinery so that a similar result could 

be obtained on apple trees or nursery rows, ought, it seems to me, to 

be equally effective. The shield method consists in the use of a sheet of 

paper or canvas covered with tar or “tangle-foot” carrying it along 

Fig. 35. Empoasca mali, nymphal stages 1 to 5. (After R. L. Web- 

ster, lowa Exp. Sta. Bulletin.) 
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close to the plants and disturbing the plants so as to make the hoppers 

jump up against the shield where they will be caught in the sticky 

material. Such an apparatus mounted on wheels and drawn through 

nursery rows has been recommended for freeing nursery stock tIrcin 

the species and some similar adjustment may be made for potatoes or 

beans in field rows. 

Eupteryx mgra Osborn. 

Eupteryx nigra Osborn. Rept. N. Y. State Entomologist, XX, 543. 

Above black except anterior border of vertex and costal border of 

elytra; below greenish white except pygofers which are smoky black. 

Length 3.75 mm. 

Collected on ferns at Orono July 2oth, Aug. 5th, Bar Harbor Aug. 31st, 

July 10, 1914. 

These specimens agree very closely with the description and types 

which were females but a male taken July 2oth differs in the darker 

front, the absence of white costa and the dark color of the abdominal 

segments, the margins only being white. 

The females agree in all details except that the central abdominal 

segments have dusky bands. The original description was based on a 

specimen taken at Jamaica, Long Island and one from Columbus, Ohio, 

so the present records considerably extend the range of the species. 

The species is of no particular economic importance but is of interest 

as one of the few species that occur on ferns. 

Eupteryx flavoscuta Gillette. 

Et:pteryx flavoscuta Gillette. Proc. U. S. Nat’l Mus. XX, 749 (1808). 

Yellow beneath and suffused with smoky black above the front bor- 

der of the vertex, a quadrangular spot on central base of pronotum and 

the scutellum, border of costa at center and a more or less extended 

spot on commissure, yellow. Length 3 mm. 

Our specimens were collected at Orono, July 8th, Aug. 5th, and at 

Mt. Katahdin Aug. 20-22nd, Kineo, Aug. 17th. They agree well with 

Gillette’s description but most of our specimens are darker above and 

the yellow spots on costa and clavus would seem to be larger and more 

brightly colored. They occur on ferns and usually in very small num- 

bers. 

Typhlocyba obliqua Say. 

Tettigonia obliqua Say. Acad. Nat. Sci. Phila. 1V, 342, 1825. 

Erythroneura obliqua Fitch. Homop. State Cab. N. Y., p. 63, 1851. 

Typhlocyba obliqua Gillette. Proc. U. S. Natl. Mus. XX. 

‘Light yellow with two distinct oblique red stripes on the elytra fol- 

lowing the line of the claval suture, one on the clavus and the other 

on the disk of the corium. Length 3.5 mm. 
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This species is less common than the comes which is so universally 
common on grape but it sometimes appears in large numbers. The 
Maine specimens are recorded for June 11 as taken from “sweet grass,” 
but it is probable that they had scattered from some other plant. 

Typhlocyba vulnerata Fitch. 

Erythroneura vulnerata Fitch. Homop. N. Y. State Cab. p. 62, 185r. 

Typhlocyba vulnerata Gillette. Proc. U. S. Natl. Mus. XX. 

Dark gray or purplish with yellow spot and some slender red lines, 

with a dark spot at end of clavus. Length, 3.5 mm. 

This species appears to have been rarely observed in the state though 

in other parts of the country it is often abundant. One record for 

Orono, Aug. 22nd, 1911. 

THE GRAPE LEAFHOPPER. 

Typhlocyba comes Say. 

Typhlocyba comes Say. Jour. Acad. N. S. Phila. IV, p. 343 (1825). 

Erythroneura vitifex “Fitch. Tr. N. Y. State Agr. Soc. XVI, p. 302 

(1856). 

Minute pale yellow with bright red spots and three black points on 

the elytra. Length 3 mm. 

This is the very common and widely distributed species occurring on 

grape vines and it doubtless occurs everywhere in the state where 

grapes are grown. Records run north to Ft. Kent. It has not been 

observed in as great abundance here as in some other parts of the 

country but I have not had opportunity to inspect vineyards to any 

great extent and cannot assume that there is any lack of abundance as 

a general thing. 

Where grape growing is of importance attention to the ordinary 

means of control is desirable. Spraying with the tobacco decoctions 

or extracts and the shield method of capture are the main reliance. 

The species is a variable one but Gillette has considered the witifex of 

Fitch as covered by the original description of comes of Say. 

Typhlocyba comes var, ziczac Walsh. 

Erythroneura ziczac Walsh Proc. Bost. Soc. Nat. Hist. IX, p. 317, 1864. 

Typhlocyba comes variety siczac Gillette Pr. Nat'l Mus. XX, 761. 

This variety of comes has been taken abundantly from Cornus at 

Orono in July, 1914. It differs from the typical form in the zigzag 

brown marking of the elytra which are darker than in the vitis form. 

Typhlocyba comes var vitis Harris 

Tettigonia vitis Harris. Enc. Am. VIII, p.. 43, 1831. 

Typhlocyba comes var vitis Harris Gillette. Pr. U. N. M. XX, p. 760. 

This is probably the most common variety in this section of the coun- 
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try and differs from the other varieties in the more distinct yellow color 

and the small but bright red spots on the elytra. 

Typhlocyba querci Fitch, 
\ 

Typhlocyba querci Fitch Homop. N. Y. State Cab. p. 63 (1851). 

Typhlocyba querci Gillette Proc. U. S. Nat'l, Mus. XX, 766. (1808). 

White, the elytra semitransparent with three smoky spots in the ends 

of the discal cells next the cross veins. Length 3 mm. 

Specimens of this species have been taken at Orono, Aug. Ist and 

sth July 29th; in Deering Park, Portland, Aug. 14th. There is also a 

specimen in the station collection credited to “Me.” but without locality 

or date. 

The species is known to occur at times in enormous numbers and in 

such cases must ‘cause a serious drain on the trees affected. While the 

typical form occurs regularly on oak, specimens of this as well as of 

the varieties are found on other trees. At Monmouth a number were 

taken from Buckeye but an oak tree was near at hand and migration 

even for nymphs an easy matter. Where so abundant as to require 

attention kerosene emulsion or a tobacco solution spray is recom- 

mended. 

Typhlocyba querci var bifasciata Gillette and Baker. 

Typhlocyba bifasciata Gillette and Baker, Bull. 31, Colo. Agr. Exp. Sta. 

p. 111, 1895. 

Typhlocyba querci var bifasciata Gillette Proc. U. S. Nat'l Mus. XX, 

700. 

This well marked variety of querci has been taken in a larger num- 

ber of localities in the state than the typical guerci and while quite 

common it has not at any place been found swarming in such immense 

numbers as I have noticed in other states. 

This variety differs from the typical form in the presence of two 

broad smoky brown or black bands on the elytra. The general color is 

yellow, the scutellum smoky black. Length 4 mm. 

Specimens have been taken at Orono July 31, Aug. 5th and 12th; 

North ‘Harpswell, Aug. 12th; Portland (Riverton Park) Aug. 14th; 

Mt. Katahdin, Aug. 22; Houlton, Aug. 24th; Ft. Fairfield, Aug. 26th; 

Van Buren, Aug. 27th. 

Typhlocyba lethierryi Edw. 

Typhlocyba lethierryi Edwards. Wemip.-Homop. British Islands, p. 216. 

Typhlocyba lethierryi Gillette. Proc, U. S. Nat. Museum, XX, p. 771. 

Similar to rosae but sulphur yellow instead of pale yellow. The 

bright yellow terminates at apical cross nervules. Eyes dark and 

ovipositor black. Length 3.5 mm. 

Our specimens were taken at Orono Aug 18th and 24th, 1914. 

Edwards states that it occurs on various trees but more particularly 

on the elm. So far, it has been noticed only in small numbers. 
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Typhlocyba tenerrima Herrick-Schaeffer. 

Typhlocyba tenerrima Herrick-Schaeffer. D. Ins. p 124, 10 u. 164.16 

(vide Melichar). 

Typhlocyba tenerrima Gillette. Proc. U. S. Nat’l Museum XX, p. 770. 

A slender pale yellow species with a series of dark spots in front of 

the cross nervures and black spots at ends of outer cross nervures and 

inner and outer apical nervule. Length 3 mm. 

Specimens collected at Orono July 20th, Portland Aug. 13, Van 

Buren Aug. 27th, 1913. 

Typhlocyba commissuralis Stal. 

Typhlocyba commissurahs Stal, Stett. Ent. Zeit., XIX, 196, (1858). 

Typhlocyba commuissuralis Gillette. Proc. U. S. Nat'l Mus. XX, 760. 

~ (1898). 
White with a black commissural line. Closely resembling rosae ex- 

cept for the black stripe running along the inner border of elytra. 

Length 3.5-4 mm. 

This species was described from Sitka, Alaska, and Gillette has 

added records for Vancouver Island and Cimarron, Colorado, I have not 

seen any records for localities farther east and consequently the record 

for Maine gives it a greatly extended range. The food plants men- 

tioned by Gillette are alder, willow and weeds. The species is closely 

related to rosae but larger and Gillette says that the commissural line 

iS wanting in some specimens in which case they are not distinguishable 

from rosae except by the slightly larger size. 

The species evidently has no economic importance in Maine as aside 

from its extreme rarity it does not attack plants of special value. 

The specimens on which our record is based were taken at Van 

Buren Aug. 27th, 1913, and Orono Aug. 18th and roth, 1914. 

THe Rose LEAFHOPPER. 

Typhlocyba rosae L. 

This minute and widely distributed species has been taken at Orono 

in 1913 and 1914, and while not in such numbers as are sometimes 

noted the leaves on some of the bushes affected showed a very decided 

whitening from their punctures. It will doubtléss be found generally 

distributed over the state wherever roses are cultivated. Portland, 

Aug. 14. Westbrook (Stover). 

This species is nearly white without any conspicuous dark markings, 

about three millimeters long quite slender and usually conspicuous 

only when the numbers have become sufficient to give the leaves a 

spotted or whitened appearance. 

Since it is the only common species affecting the rose there is little 

difficulty in identifying it. 
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The delicate white cast nymphal skins adhere to the leaves and are 

a sure indication of the presence of the insect even if adults or living 

mymphs are not seen. On Aug. 2nd, when observations were made 

only adults and nymphal skins were observed. The young develop 

during the early summer and it is supposed that adults pass the winter 

hidden among dead leaves and other rubbish at the surface of the 

ground. Where the insect becomes troublesome a kerosene emulsion, 

or tobacco decoction spray may be used. Specimens apparently belong- 

ing here have been taken also from the witch hazel. 
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STUDIES ON BEAN BREEDING. I. STANDARD 

eS Ole VEL WwOW Yin BE AINS= 

By Raymonp Peart and Frank M. SurFace. 

HISTORICAL. 

Several years ago the Experiment Station began some breed- 

ing work with beans. The immediate problem for which the 

work was undertaken was to procure true-breeding strains of 

Yellow Eye beans. A great deal of difficulty has been experi- 

enced by bean growers in securing strains which would come 

even reasonably true to seed. In spite of careful seed selec- 

tion for many years strains of these beans often continue 
to throw small numbers of black, solid yellow, mottled or 

white beans every year. Many of the large growers complain 

that in order to secure a good price for their crop it is neces- 

sary to hand-pick their beans every year. 

At the time our work was started it was believed that it 

would be a relatively simple matter to secure pure-breeding 

strains but our experience has shown that this is not the case. 

It has been generally supposed that the bean flower is normally 

self-fertilized; that is, that the pistil or female portion of the 

flower is fertilized by pollen from the same blossom. It was 
- believed that this fertilization always takes place before the 

blossom opens. Three years ago we found that this is not 

always the case, but that cross-pollination could be, and 

under our conditions often was, brought about by bumble-bees 

(Bombus sp.). 

If one watches a large bumble-bee working in a bean field 

*Papers from the Biological Laboratory, Maine Agricultural Experi- 

ment Station, No. 84. 
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it will be seen that when he lights on the lower petals of the 
flower the long pistil is forced out until it touches his body. 
This pistil is covered with pollen from its own flower and some 
of this is rubbed onto the bee’s body. When he visits the next 

‘flower the operation is repeated and some of the pollen from 
the first flower may be left on the pistil of the second. Where 

more than one kind of beans are grown in the same or adjoin- 
ing fields they are almost certain to be mixed. The mixing is 

all done by the large bumble-bees since the honey bees are too 

small to trip the petals and force out the pistil. 
For this reason it has been necessary to carry on the bean 

breeding under other conditions. In 1913 there was built at 

Highmoor Farm a bean cage 25 x 50 feet which was enclosed 

on both top and sides with screen wire. This effectually ex- 

cludes all insects which might cross-pollinate the bean flowers. 

By this means it will be possible to secure strains which will 

breed true to all their characters. However, this matter has 

greatly delayed the bean breeding work of the Station. It is 

now necessary to test each strain several years inside this cage 

to find whether it is breeding true or not. When this has been 

ascertained the most promising strains will be multiplied in 

isolated plots and the seed offered to the growers of the State. 

In order to maintain such a strain pure it will be necessary 

for the grower to plant only one kind of bean or at least to 

have the different kinds so separated that there will be no 

danger of crossing by the bumble-bees. ‘ 

One of the first difficulties which arose in connection with 

this breeding work was the absence of any standard for the 
different classes of yellow eye beans. Inquiries among several 

of the large bean growers of the State showed that in the 

majority of cases each man had a different idea of the correct 

type for the Old Fashioned or the Improved Yellow Eye bean. 

Further inquiry among the dealers, both in and out of the 

State, showed that not only were these men not united on the 

question of type, but that often their ideas were quite different 

from those of the growers. 

Obviously such a condition of affairs is not conducive to the 

best interests of the bean growers. For this reason it seemed 

that the first thing to do was to attempt to establish standard 

types for these classes of beans. If these types are accepted 
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by the dealers, and the growers will direct their efforts towards 
the production of beans of the desired types, it will add much 

to the bean growing industry of the State. 
With a knowledge of these facts, the Experiment Station 

Council in 1912 passed a resolution requesting the Station to 

cooperate with the State Department of Agriculture, the Maine 

Seed Improvement Association and the Boston Chamber of 

Commerce, looking towards the establishment of standard types 

of Maine yellow eye beans. 

During the past three years correspondence has been carried 

on with many of the growers and dealers within the State in 

order to learn their ideas regarding these varieties. In addi- 
tion, personal conferences have been held with members of the 

Boston Chamber of Commerce and particularly with several 

of the large bean dealers in Boston. 
Through these efforts definite ideas have been obtained as 

to what the growers regard as typical of these varieties. Also 

what is of still more importance, we have learned the types 

which the dealers want and for which they are willing to pay 

the lighest prices. 

In the foilowing pages the information obtained in these 

ways will be discussed. A standard type for each of the 
classes of beans dealt with will be proposed. In preparing 

these standards we have kept foremost in mind the demands of 
the market. It is obviously useless to develop a type of bean 

for which there is and can be no market. In the second place 

we have aimed to establish a type which the breeder can easily 
produce and maintain. 

In doing this it has not always been possible to include the 

ideas of local growers. For these reasons there will undoubt- 

edly be some criticism of these standards. This would obvi- 

ously occur whatever type is selected for a standard. These 

standard types have been selected after much careful study on 

our part. However, not being content with our own judgment 

in the matter, we have sent the manuscript and figures of this 

bulletin to the principal wholesale dealers and jobbers in beans 

in Boston for criticism. The final results embody their sug- 
gestions, and the standards here proposed are acceptable to 

them. Consequently if the growers in the State will aim to 

produce beans of these types they may be assured that their 
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beans will find a ready market. Further, if a large portion 

of the growers will unite in the production of such Maine 
standard types it will not be long until the fact is recognized 

in the large markets. If it comes to be known that Maine is 

producing a uniform standard type of Improved Yellow Eye 

beans, for example, there will be a much greater demand for 

Maine grown beans of this kind. 

BEAN PRODUCTION IN MAINE. 

Before discussing the standard types proposed it will be 
worth while to consider briefly the relative importance of the 

bean crop in this State. According to the last United States 

census (1910) Maine ranked fifth among the states in the 

production of dry edible beans. Some idea of what this means 

may be gained from the following figures taken from the 

Census Report (Vol. 5). The figures give the production in 

1909 of the five largest bean producing states. 

Michigatieisc 2. ee. Wiesner eee 5,282,511 bus. 

Calinionmiay) fo" no es pares et eae Bea ile. 

Newt ork) ion Sh sheen ta eerie TOST.5O0N 

WISCONSIN A 3055: hh Ca Aue oe L5AR 570) aes 

iM Ee haciendo eer aMRe DI Mein Amie Ss 5 oc O75 O05 meus 

From this table it is seen that although Maine occupies fifth 

place it is very far below the remaining four states in absolute 

production. We further learn from the Census Report that 

the production of beans in Maine has decreased from 137,290 

bushels in 1899 to 87,565 bushels in 1909. It is not our pur- 

pose to analyze the causes of this decrease of over 36 per cent. 

Our inquiries and observations however indicate that a consid- 

erable portion of this decrease is due to inability to maintain 

pure breeding strains. It has been the custom of many grow- 

ers to plant several varieties in the same field. Our experi- 
ments have shown that under such conditions many of the 

beans will be cross-pollinated by the bumble-bees. The results 
of this crossing are not visible the first year, but when such 

seed is planted the second year it will break up into all sorts 

of types. Even if no further crossing took place, it would 

require several years selection for the grower to obtain pure 
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breeding seed again. But new crossing will take place every 

year and consequently in spite of rigid selection the beans 

become more and more mixed each year. To our knowledge 

the bumble-bees have in this way put more than one large 
grower out of business. 

The first thing that the bean grower must realize is that his 

seed must be produced in an isolated field where there is little 

opportunity for crossing with other varieties. In Circular No. 
(510-5-15) of this Station we have attempted to give some direc- 

tions which will aid the grower in producing and maintaining 

pure breeding strains. But in order to do this successfully the 
grower must limit himself to one, or at the most two varieties. 

Each of these must be grown in fields separated not only from 

his own but from his neighbors’ beans. 

There seems to be no reason why the bean crop should not 

become a very important one in Maine. Most of the varieties 

of bush beans will easily mature in from 90 to Ioo days. For 

the southern and central parts of the State it is a practically 
sure crop so far as frost is concerned. The return per acre 

compares very favorably with that of the cereals. Further the 

bean plant is a legume, belonging to the same general family 

to which the clover belong. The great benefit brought to 

soils by cropping with clovers lies in the ability of these plants 
to gather nitrogen from the air through the agency of the 

bacteria living in the nodules on the roots. The bean plant also 
collects nitrogen from the air by similar means. Thus at the 

same time that a profitable crop is being produced, the soil is 

being enriched by the addition of nitrogen. For a large por- 

tion of the State beans are an excellent crop to use in the rota- 

tion. 

YELLow Eve BEANS. 

The most popular varieties of beans grown in the State are 

the so-called Yellow Eye. Of these there are two principal 

classes, the Improved Yellow Eye and the so-called: Old Fash- 
ioned Yellow Eye. Conversations with growers within the 
State have revealed the fact that there is a great difference 

of opinion as to the distinction between these two types of 

beans. Some growers are inclined to make the distinction upon 
the shape of the bean without reference to the color pattern, 
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while others distinguish between them by the color pattern 

alone. Still others distinguish them by both color pattern and 

shape. In the following description we shall make the chief 

distinction between these varieties on the color pattern alone. 

This difference is shown in Figs. 36 and 38. There is also a 

slight difference in shape between typical strains of these varie- 

ties (Figs. 37 and 39). However, the market takes no account 

of differences in the shape of these two kinds of beans. 

As a matter of fact it appears that outside of Maine only 

one of these types, the Improved Yellow Eye, is grown to any 

extent. In his work on bean varieties Tracy’ lists an Improved 

Yellow Eye but does not mention an Old Fashioned Yellow 

Eye. He does, however, refer to a Yellow Eye Field bean 

which in many respects corresponds with the Old Fashioned 

type. 

IMPROVED YELLOW Eve. 

In regard to the Improved Yellow Eye, Tracy says that it 

has been listed by seedsmen in this country since about 1880. 

“The beans are of medium size, proportionately short and 

roundish in cross section. The ends are either truncate or 

- round. Often the beans are larger at one end than at the other. 

The eye is either straight or rounded. The color is solid white 

except brownish ochre around the eye covering about one- 

fourth the area of the beans.” 
This description corresponds very well with the type of 

bean desired in the Boston market under this name: In Figs. 

36 and 37 we have illustrated the type of the Improved Yellow 

Eye which meets with most favor among the bean dealers in 

Boston. It is proposed to make this bean the standard type 

of the Improved Yellow Eye for Maine. It is urged that the 
growers in the State bend their efforts towards the production 
of beans of this type. We have the assurance of the Boston 

merchants that beans of this type which fulfill the require- 

ments given in the following paragraphs will receive the high- 

est market price for Yellow Eye beans. 

°Tracy, Jr.. W. W. American Varieties of Garden Beans. U. S. Dept. 

of Agr., Bur. of Pl. Ind. Bul. 109, pp. 1-173, 1907. 
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THE STANDARD TYPE OF THE IMPROVED YELLOW EYE. 

There are certain points in regard to these beans upon which 

the dealers lay great stress and other points to which they pay 

relatively little attention. In the next few paragraphs it is 

proposed to point out those characters which the Standard 

Improved Yellow Eye bean must possess. At the same time 

will be indicated those characters to which the buyers pay less 

attention. 

Size and Shape. The Improved Yellow Eye bean should be 

of medium large to large size. Its length should be a little 

less than 2 of an inch. It must be proportionately broad, giv- 

ing a plump appearance. Its width should be a little more 

than half the total length. The typical bean should be rounded 

at each end. It should have the same thickness at each end, 

or in other words it should not taper (Cf. Fig. 36). It should 

be straight at the eye. 
Of these characters the one to which the dealers pay most 

attention is size and plumpness. There is no market for a 

small bean of this type, nor for a long and narrow bean. Such 

types should not be grown. Other characters such as shape 

of the ends and at the eye, etc., are not usually discriminated 

against. Yet in the interest of uniformity breeders will do well 

to aim to produce the type given above. 

Ground Color. Outside of the “eye” the color should be a 
clear opaque white without any tinge of yellow. This, next to 

size and plumpness is the most important character. Beans 

with a yellowish dirty tinge in the white portion invariably 

bring less in the market than beans with a good clear white. 

Such yellowish tinge may result either from the actual pres- 

ence of creamy pigment in the seed coat, or from a too trans- 

parent seed coat which allows the color of the cotyledons to 

show through. Whatever the cause, anything but a pure 

opaque white is discriminated against in the market and should 

be by the grower. 

Eye Pattern and Color. The “eye” (i. e., the pigmented 
portion about the hilum or true eye) should be large and should 

cover about one-fourth the area of the bean. A bean of the | 

proper shape when viewed from on top should show a very 
narrow margin of white on all sides of the eye with the possible 
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exception of the anterior end’ where the color may extend a 

little farther towards the lower surface. (Fig. 40 top row). The 

outer border of the eye should be clear-cut and regular in out- 

line, except that it may be slightly irregular at the posterior end 

(Fig. 36). 

The color should be uniform throughout the eye except the 

narrow ridge surrounding the hilum and over the caruncle 

where the color is always darker than elsewhere. The color 

over the remainder of the eye should be of a medium dark 

shade as illustrated in Fig. 36. 

These are the requirements in pattern and color for the 

standard Improved Yellow Eye. The two things besides size 

and plumpness upon which the dealers insist most are (1) that 

the background should be a clear opaque white and (2) that 

the eye should be large. It is much better for the eye to be 

larger than the standard rather than smaller. Considerable 

laxity is allowed in regard to the shape of the eye pattern and 

also in regard to spotting. At the present time no discrimina- 

tion in price is made if the eye pattern is irregular in outline, 

or if there is a reasonable amount of spotting. There is indeed 

a certain class of trade in Boston, particularly Italian and 
Jewish, which prefers a densely spotted bean, like that shown 
at a in Fig. 41. Such a bean however is not an Improved Yel- 

low Eye. This class of trade would no doubt be as well or 

better satisfied with a solid yellow bean. 

In regard to the eye color itself considerable variation will 
be allowed without discrimination in price. However, the 

market distinctly prefers a medium dark eye color. Very light 

shades will not sell readily. 

The color must always be clear and bright. In a letter of 

March 16, 1915, from Chas. H. Stone & Company, of Boston, 

this concern, which is one of the largest handlers of produce 

in Boston, says: “A medium dark eye is more desirable than 

the usual light shade. But the dark color must be clear and 

"In this paper the following orientation of the bean will be used. The 

area by which the seed is attached to the pod is the hilum. This side 

of the bean is the ventral and the opposite ‘side the dorsal. At one end 

of the hilum there is a very small depression, the micropyle. This end 

is the anterior. At the opposite end of the hilum is a small raised area, 

the caruncle. This end is the posterior. 
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bright, otherwise the lighter shade, if it is clear and bright, will 

be preferred. That is to say, the brightness of color is of more 

importance than the shade.” 

To sum up, the chief requirements of an Improved Yellow 

Eye bean are: that it must be relatively large and of sufficient 

depth of color to contrast strongly against the clear opaque 

white background. 

In Fig. 40 are shown some of the variation from the standard 

type of Improved Yellow Eye against which there is at the 
present time no discrimination in the market. In Fig. 41 are 

shown a few of the types which the dealers do not want and 

which on the average will not bring the best prices. 

One other point should be mentioned in connection with 

these beans. This is the uniformity of the product not only 

of each grower but of each community or better of the State as 
a whole. It is obvious that in order to secure fancy prices a 
man must not only have some beans of the standard type, but 

he must have them al] of that type. The more nearly uniform 

and true to type the better price one can expect for his crop. 

When it becomes known that a community is producing a 
standard uniform type of bean, the dealers will be willing to 

pay a better price for the product. 

Of the various types of Yellow Eye beans the Improved, 

or as it is sometimes called the Boston Yellow Eye, is by far 
the best seller in the Boston market. There is more demand 
for this bean than for any other type of Yellow Eye. Conse- 

quently growers of this variety are always assured of a ready 

market for their crop. 

According to our experience the type of Improved Yellow 

Eye described above is of the short runner type of plant. 

Under ordinary conditions the runners are from 2 to 3 feet 

long. Where the beans are grown in a field by themselves this 

is an advantage in that it gives opportunity for a larger yield. 

Where beans are grown in with corn, however, this is a dis- 
advantage, since in harvesting the beans the corn is likely to be 
injured. One of the objects of the Station’s breeding work is 
to produce a good yielding standard Improved Yellow Eye of 

the bush type. 
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Otp FASHIONED YELLow Eve. 

As mentioned above, Tracy’ describes a “Yellow Eye Field”’ 

bean which corresponds very well with what is generally known 

in this State as the Old Fashioned Yellow Eye. Of this bean 

Tracy says that it is a very old variety listed by seedmen at 
least since 1874. It was formerly much more grown than now. 

It is distinct from and of about the same usefulness as the 

Improved Yellow Eye. It resembles this latter variety more 
than any other, but has narrower, flatter seeds with a smaller 

area of yellow. He further says that the eye is of “about the 

same color and shape as the Golden Eyed Wax” of which he 

gives a figure. 

From the information gathered by us it appears that this Old 

Fashioned Yellow Eye was formerly grown much more ex- 

tensively in this State than at present. On the other hand, one 

gains the idea throughout the State that the Old Fashioned 

type is again becoming more popular. Whether it is really 

more widely grown than a few years ago, it is difficult to say. 
Boston bean merchants in general say that outside of Maine 

there is practically no demand for the Old Fashioned type of 

bean. They tell us that when they receive a lot of these beans 

(most of which are grown in Maine) they are largely sent to 

jobbers and retailers in Maine for sale within this State. Under 

such conditions there is not the same wide market for the Old 

Fashioned Yellow Eye that there is for the improved type. 

The only exception to this statement which we have been 
able to learn of is contained in a letter from Chas. H. Stone & 

Company, Produce Commission Merchants, 9g Chatham Row, 
Boston. They say: “Our experience, however, is a little dif- 

ferent from that which you found in that we have always been 

able to get a better price for the old fashioned Yellow Eye 

than we have for the improved type.” 

“You speak of the “improved” as by far the best seller in 
the Boston market. This, as we said before, has not been our 

experience, but possibly it may have been with other dealers. 
Also you speak of there being no demand for old fashioned 

Yellow Eyes outside of Maine. While there is always a 

demand for the old fashioned in Maine we have found a good 

*Loc. cit. 
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sale for them in Massachusetts and should certainly not dis- 

criminate against the old fashioned “Yellow Eye.” 

Regarding these statements our only comments would be, 

first, that they are not in accord with what other large dealers 

in Boston have told us, and, second, that under these circum- 

stances, it would seem that the Maine grower who has 

some Old Fashioned Yellow Eyes to dispose of beyond what 

his local market will absorb would perhaps do well to send them 

to Chas. E. Stone & Company, as they, on their own statement, 

have a good market for them. 

Maine consumes annually large quantities of beans. At the 

present time it would appear that our consumption must nearly 

if not quite equal our production of this crop. So long as 

the demand for Old Fashioned Yellow Eyes continues within 

the State there is not much danger of the supply exceeding 

the demand. However, it is believed that large growers will 

find it more advantageous to confine their attention to the 

Improved Yellow Eye. On account of its wider market the 
producer will on the average have a much better opportunity 

to dispose of his crop to advantage. 
It is not at all difficult to find large numbers of people within 

the State who claim that the Old Fashioned Yellow Eye bakes 

much better and has a better flavor than other types of beans. 

No doubt an equal or greater number of people could be found 

to claim the same for the Improved Yellow Eye. It is extremely 
improbable that either baking quality or flavor is closely asso- 

ciated with the shape of the color spots on the bean. Different 

strains of each variety no doubt differ in quality but undoubtedly 

equally good strains exist in each. This market preference is 

in the same class with that for brown or white shelled eggs. 

So long as the consumer gets satisfaction from such differences, 

whether real or imaginary, it is the business of the growers to 

produce them in accordance with the demand. 

THE STANDARD TYPE OF THE OLD FASHIONED YELLOW EYE. 

In the following paragraphs we have attempted to describe 

the standard for Old Fashioned Yellow Eye beans which most 
nearly meets the demands of the dealers and growers within the 
State and which also is in agreement with the ideals of the 

Boston merchants. This standard type is illustrated in Figs. 
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38 and 39. In addition to the description of this type we shall 

indicate some of the variations in type, pointing out especially 

those for which there is no general market. 

Size and Shape. To meet the present market conditions the 
Old Fashioned Yellow Eye like the Improved must be of me- 
dium large size and of plump appearance. It must be empha- 

sized again that there is no market for a small or slender 

colored bean for baking purposes. The typical Old Fashioned 
Yellow Eye is slightly smaller than the typical Improved. This 

difference, however, is of little importance since both must give 

the appearance of large plump beans. 

In shape the typical Old Fashioned Yellow Eye is slightly 

more flattened laterally than the Improved. Instead of being 
of equal thickness at each end the Old Fashioned tapers towards 

the anterior end’ ‘The posterior end is round and full. The 
anterior end is slightly truncated giving the appearance of 

a diagonal cut. (Fig. 39). The ventral or eye side should be 

nearly straight. The dorsal side (opposite the eye) should be 
rounded and taper towards the anterior end as shown in Fig. 39. 

While the above description is taken as typical of the variety, 
any commercial lot of Old Fashioned Yellow Eyes will contain 

many other shapes. Some of these variations in shape are 

shown in Fig. 44. 

The market-men do not make distinctions between different 

shapes. Their only requirement is that the beans shall be large 
and plump. They distinguish between Old Fashioned and Im- 

proved Yellow Eyes entirely on the eye pattern. 

Ground Color. The ground color of the Old Fashioned Yel- 

low Eye bean must be a clear opaque white. A yellowish tinge © 

means a lower price. All that was said regarding this char- 
acter in the Improved Yellow Eye applies with equal force to 

the Old Fashioned type. 

Eye Pattern and Color. A typical Old Fashioned Yellow Eye 

pattern is shown in Fig. 38. Some of the variations of this 

pattern are shown in Figs. 42 and 43. The typical pattern will 

be discussed first. 
The Old Fashioned Yellow Eye pattern consists typically 

of three color areas or color centers. The first of these is a 

*For explanation of these terms see foot-note on p. 168. 
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rather narrow stripe of pigment extending anteriorly from just 

in front of the micropyle to the apex of the bean. The second 
color area is that surrounding the micropyle and extending in 

the form of a horse-shoe around the anterior end of the hilum. 

This color area may or may not unite with the anterior stripe 

(cf. Figs. 42 and 43). The third color area is much larger 

than either of the others and much more variable in form. It 

covers the caruncle at the posterior end of the hilum and ex- 

tends at least part way around the posterior end of the hilum. 

This pigment area may or may not meet the horse-shoe band 
from the second pigment area. If it does there is formed a 

narrow band of dark pigment surrounding the hilum (hilum 

ring). This third pigment area extends posteriorly almost 

but not quite to the posterior edge of the bean. In some cases 

the posterior edge of this area is forked or slightly irregular. 

Starting immediately behind the caruncle two rather broad 

wings extend forward along the sides of the hilum. These 

wings should extend forward to the level of the micropyle. 
These wings should not unite with the color area surrounding 

the micropyle. The colored area should be sharply defined with 

few irregularities. The pattern should be symmetrical on the . 

two sides and there should be no spots outside the pattern. 
The color of the eye should be medium dark as shown in 

Fig. 38. The color should be of even intensity over the whole 

of the pattern except in a narrow band around the hilum and 

in the region of the micropyle and over the caruncle. These 
areas have a much darker and browner pigment than the re- 

mainder of the pattern. The market requirements in regard to 

color are not strict. Any shade of brownish yellow pigment 

will be accepted provided it is not too light. As in the case of 

the Improved Yellow Eye the color must be deep enough to 

contrast with the white background. Light and faded appear- 

ing colors will not bring the best prices. Brightness of color 

is, however, always more important than the exact shade (cf. 

p. 168). 
In regard to the color pattern itself there is an almost infinite 

number of variations from the type described above. 
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A number of these are shown in Figs. 42 and 43." With few 

exceptions any of the variations in Fig. 42 would be accepted 

on the market as Old Fashioned Yellow Eyes. Beans in which 

the colored area is too small, as some of those in rows I and 2 

of Fig. 42, would not bring the best price. Against the remain- 

ing beans, there would probably be no discrimination in price. 

However, in the interests of uniformity of type, breeders will 

find it to their advantage to approach as nearly as possible to 

the standard described above. 

As indicated in these paragraphs, the only points in regard 

to the color pattern to which the dealers seriously object are 

(1) too small an eye pattern, (2) too pale a color, and (3) 

dullness of color. If a bean is to be eyed at all, the eye must be 

large enough and distinct enough to form a good contrast. 

These. points together with the whiteness of the background 
and the large plump appearance of the seed are the things to be 

clearly kept in mind. 

One other point should be mentioned in connection with these 

beans. ‘here has several times appeared upon the market and 

in the seed shows of the State a variety of beans similar to those 

shown in Fig. 44. These beans are entirely white except for a 

dot of color at each end of the hilum. These beans have been 

listed in the past under the name “Old Fashioned Yellow Eye.” 
Now they are usually listed as “Imperial Yellow Eye.” In our 

study of this matter we have been unable to find any justification 
for including these “dot eyes” or Imperials in the Old Fashioned 
Yellow Eye class. We are further informed that in the large 

markets there is absolutely no demand for such beans. We, 

therefore, strongly recommend that growers who expect to sell 

their crop outside of purely local communities should not grow 

this type. 

*These two figures are taken from an unpublished thesis in the Uni- 

versity of Maine library entitled “Variation in the Seeds of the Old 

Fashioned Yellow Eye Bean” by Mr. C. W. Barber. 
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COMMENTs oF LEADING Boston DEALERS IN BEANS ON THE 

STANDARDS HERE PROPOSED. 

As has been pointed out earlier, the standards for yellow eye 

beans herein set forth have been submitted to leading market 

men in Boston.’ Some of their comments follow: 
Chas. H. Stone & Company, 8 Chatham Row, Boston, say: 

“We have been much interested in reading this report and with 
one or two minor exceptions we heartily agree with all you have 

said and believe it will be of great benefit to the bean growers 

here in Maine or any other state.”’ 

Mr. O. H. Dodds, the bean expert of the Thomas W. Emer- 

son Company, 74-76 So. Market St., Boston, says under date 

of March 13, 1915: “Your treatise on Yellow Eye Bean breed- 

ing which was kindly left here for me to read, with request to 

offer what criticism I might see fit to make, I have carefully 

perused, and I fail to see where I can make any criticism. You 

seem to have covered the ground very thoroughly. 

“Would say that there are only two kinds of Yellow Eye 
Beans which find a ready market here. One is the plump type 

of the Old-Fashioned Yellow Eye, and the large plump type of 

the Improved Yellow Eye. If the beans come anywhere near 

these two types they find a ready market here in Massachusetts, 

and also in Maine. 

“Of course, it is plain to be seen that the sooner farmers 

come up to these ideals, they will have a better produce and 

_Teceive a better price for same.” 

Mr. J. W. White, the bean expert of the Fowle, Hibbard 

Company, 173 State St., Boston, says: “We have been over 

the manuscript that was left with us and it will be presumptive 

on our part to add anything to the very clear and exhaustive 

treatise that you have made on the subject. The two types of 

Y. E. Beans we should consider almost perfect and if you can 

induce your farmers to use that kind of seed we believe we 

shall have a much better type of beans.” 

‘It is a great pleasure to acknowledge our indebtedness and to express 

our thanks to Mr. Robert H. Gardiner of Boston, formerly a member. 

of the Council of the Maine Agricultural Experiment Station, for aiding 

us. in getting in touch with the principal bean men in Boston. 
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DESCRIPTION OF FIGURES. 

Fig. 36. Standard type of Improved Yellow Eye Bean. 

Ventral view. 

Fig. 37. Standard type of Improved Yellow Eye Bean. Side 
view. 

Fig. 38. Standard type of Old Fashioned Yellow Eye Bean. 
Ventral view. 

Fig. 39. Standard type of Old Fashioned Yellow Eye Bean. 
Side view. 

Fig. 40. Showing some of the variations in typical Improved 

Yellow Eye beans. These beans are all of marketable types. 

Fig. 41. Showing some of the undesirable types of Im- 

proved Yellow Eye beans. These beans are either too small 

or too slender or show too small and too irregular an eye pat- 
tern. 

Fig. 42. Showing some of the variations in Old Fashioned 
Yellow Eye beans. Most of these beans are not of the ideal 

type but with few exceptions they would not be discriminated 

against in the market. (After Barber). 

Fig. 43. Showing some of the variations in shape of the 
Old Fashioned Yellow Eye beans. (After Barber). 

Fig. 44. Showing some variations in “Dot-eye” beans. These 

are not Old Fashioned Yellow Eye beans, and outside of a few 
purely local markets there is no sale for these beans. (After 

Barber). 
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While in many respects the problem of controlling apple scab 
by spraying has long since become merely a matter of demon- 

stration, there are still certain phases of it, both from a scien- 

tific and a practical standpoint which require much additional 

study. In order to secure data applicable to Maine conditions 

this Station is conducting a series of apple spraying experi- 

ments at Highmoor Farm, Monmouth. That this is important 

and that it is not always safe to generalize too freely in adopting 

locally the conclusions derived from results obtained in widely 

separated parts of the country, under different climatic condi- 

tions, is shown later in this publication. 

In carrying out work of this kind it is necessary to introduce 

certain experiments, in order to provide a base line upon which 

to draw conclusions, which if considered by themselves would 

be simply of the nature of a demonstration. It has also seemed 

important to those who have had the planning of these experi- 

ments in charge that they be outlined so as to cover an indefinite 

series of years, that is, continued for a sufficiently long period 

to secure accuracy of results, or in other words to eliminate as 
far as possible inaccuracies resulting from abnormalities in 

climatic conditions of individual seasons. The experiments in 

question have been carried out each year in the same part of 

the smaller of the two large Ben Davis orchards on the farm, 

although the number of trees involved has varied considerably 

from season to season. 

THE 1914 EXPERIMENTS. 

The number of trees involved in the 1914 experiments was 

282, somewhat more than the previous year, all of the Ben 

Davis variety. In laying out the plots the trees were selected 
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so as to make 47 rows of 6 trees to the row. With the exception 

of plot 1 which was made up of 3 rows or 18 trees, each plot 

consisted of 24 trees in 4 parallel rows. 

The trees under experiment are now in a very thrifty condi- 
tion, for they have received good care for the past 5 years. 

Some renovation work was done on them in 1909, but previous 

to that for several years they had been badly neglected. On 
account of increasing the number of plots it has been necessary 

to utilize some trees which were less thrifty than the average 
in this part of the orchard when the Station took charge of the 

farm and which are consequently still somewhat inferior to the 

others. In 1914 this more particularly applied to plots 11 and 

12, and to a less extent to plots 8, 9 and Io. 

TREATMENT OF THE PLOTS. 

The following is the spraying treatment outlined for each 

separate plot. The dates of application are given on page 182. 
Plot 1. Bordeaux mixture, 3-3-50 formula, plus one pound of 

dry arsenate of lead to 50 gallons. 

Plot 2. First application like plot 1; later applications 2 pounds 

of dry arsenate of lead to 50 gallons of water. 

First application lime-sulphur 20 per cent stronger 

than standard dilution* plus one pound of dry 

arsenate of lead in 50 gallons; later applications like 

plot 2. 

Plot 4. Standard dilution lime-sulphur plus one pound of dry 

arsenate of lead in 50 gallons. 

Plot 5. Like plot 4 with the first application omitted. 

Plot 6. “Soluble sulphur” three-fourths pound and one pound 

of dry arsenate of lead in 50 gallons of water. 

Plot 7. “Atomic sulphur” 7 pounds and one pound of dry 

arsenate of lead in 50 gallons of water. 

Plot 8. Standard dilution lime-sulphur plus 2 pounds of cop- 

per sulphate and one pound of dry arsenate of lead 

in 50 gallons. 

Plot Lo) 

*By standard dilution is meant the equivalent of a I to 4o dilution of 

a 33° Baumé lime-sulphur concentrate. For a 20 per cent stronger 

dilution, one-fifth more of the concentrate was used for making a given 

amount of spray than was used for making the standard dilution. 
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Plot 9. Extra fine sulphur 10 pounds plus one pound of dry 

arsenate of lead in 50 gallons of water. 

Plot 10. Lime-sulphur 20 per cent stronger than standard dilu- 

tion plus one pound of dry arsenate of lead in 50 

gallons. 

Plot 11. Two pounds of dry arsenate of lead alone in 50 gallons 

of water. 

Plot 12. Unsprayed check. 

Plots 1, 4, and 12, sprayed with bordeaux mixture, standard 

dilution lime-sulphur, and unsprayed, respectively, were intro- 

duced as checks upon which to make comparisons in judging 

the results obtained upon the other plots. 

The spraying program laid out for plots 2, 3, and 11 was sug- 

gested by the results obtained with arsenate of lead as a fungi- 

cide during the two previous seasons.* The efficiency of this 

material in controlling apple scab, when used somewhat in 

excess of the usual amount employed as an insecticide, sug- 

gested a possible modification in spraying procedure which might 

still control both scab and insect enemies and at the same time 

simplify the work of orchard spraying. This plan was to use a 

strong fungicidal spray combined with the usual amount of 

arsenate of lead when the blossom buds are showing pink, but 

for later sprayings to depend entirely upon double strength 

arsenate of lead alone for controlling both scab and insect 

enemies. Plot 11, sprayed with arsenate of lead alone through- 

out the season, was introduced in order to obtain additional data 

upon the fungicidal value of this material. 

Plots 5 and 10 were primarily for comparison with plot 4 

which was sprayed 3 times with standard dilution lime-sulphur. 
It is generally conceded that the application of fungicides when 

the blossom buds are showing pink is a very important one from 

the standpoint of scab control. Partly through accident this 

was brought out quite forcibly in the 1912 experiments. On 

the other hand omitting this first application of lime-sulphur in 

1913 resulted in but a slight increase of scab. Hence plot 5 was 

introduced into the 1914 experiments to test this matter again in 

*Morse, W. J. and Yeaton, G. A. Orchard Spraying Experiments in 

1912. Maine Ag]. Exp. Sta. Bul. 212: 69-70. 1913. 

Morse, W. J. Spraying Experiments and Studies on Certain Apple 

Diseases in 1913. Maine Agl. Exp. Sta. Bul. 223: 13-16. 1914. 

2 
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comparison with plot 4. Plot 10 was also a continuation of the 
work of previous years, the object being to determine whether 
or not it is safe and profitable to add 20 per cent more of the 
lime-sulphur concentrate to a given amount of water, thus in- 

creasing the strength of the summer spray to that extent. 

In 1913 a proprietary spraying material in powder form, 
known under the trade name of “Soluble Sulphur,” was used at 

the rate of 2 pounds to 50 gallons of water in combination 

with one pound of dry arsenate of lead. While this material 
appeared to be quite effective in scab control that season very 

serious leaf injury resulted. Correspondence with orchardists 

in various parts of the State, who had used this material as a 

summer spray, showed that in the majority of cases they had 

experienced a like difficulty. Plot 6 was a repetition of the 

previous trial of this material, but the amount used to 50 gallons 

of water was reduced to three-fourths pound on the recom- 

mendation of the New England selling agents of Soluble Sul- 
phur. 

The “Atomic Sulphur” used on plot 7 is another proprietary 

spray material which was used in 1913. 

The “copper-lime-sulphur” applied to plot 8 was a combina- 

tion of spray materials used for the first time at this Station. 
Dr. Howard S. Reed and his associates at the Virginia Agri- 

cultural Experiment Station reported very successful results 

with this in their spraying experiments for cedar rust of apples 

in 1913.* Since no unfavorable effects with reference to foliage 
or fruit injury were recorded in their publication this spray 

combination appeared promising as a means of combatting apple 

scab. Therefore, it was included in the experimental series of 
IQI4. 

Plot 9, sprayed with the extra fine sulphur, was introduced 

at the request of a representative of the Union Sulphur Com- 

pany of New York. This extra fine flour sulphur was prepared 

for application as a liquid spray material as per directions fur- 

nished by him as follows: 

“For every seven or eight pounds of dry sulphur to be used 

prepare two gallons of glue solution containing one-half ounce 

*Reed, Howard S., Cooley, J. S., and Crabill, C. H. Experiments on 

the Control of Cedar Rust of Apples. Virginia Agl. Exp. Sta. Bul. 203, 

1914. 
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of glue to the gallon. Place the sulphur in a pail or other con- 

venient receptacle, and pour on half of glue solution called for 

above, i. e., one gallon of glue solution to seven or eight pounds 

of sulphur. Work the sulphur into the glue solution until it is 

thoroughly wetted and forms a smooth, creamy mass by stirring 

with a stick or kneading with the hands, breaking up all the 

lumps as thoroughly as practical.” 
For straining he recommended the construction of a special 

strainer of wire cloth, preferably of brass, 10 or 12 meshes to 

the inch, supported by a piece of one-fourth to one-half inch 

‘mesh galvanized wire cloth, and backed by a piece of cheese 

cloth attached to a removable wooden frame placed in the box. 
According to directions the remainder of the glue solution was 

to be used to wash the sulphur paste through the strainer, this 

process to be facilitated by brushing with a cheap paint brush. 

Since the main object to be attained in this straining was 

simply to thoroughly break up all small masses of sulphur stick- 

ing together, as well as to remove foreign bodies which might 

clog the spray nozzles, a more simple method of straining was 

tried with fair success. In this the ordinary strainer used for 

straining other spray materials was employed. This strainer is 

a rectangular box, open at the top. One of two opposite sides 

of this box is several inches shorter than the other, so that the 

bottom of the strainer, which is covered with strong brass wire 
cloth, about 40 meshes to the inch, forms an acute angle with 

the sides. By rubbing with the hands or a piece of shingle most 

of the sulphur was worked through this strainer with the re- 
maining glue solution, and what was left was readily washed 

through with ordinary water from a hose. 

As a rule this sulphur and glue paste after straining and 

diluting was immediately placed in the spray tank and applied. 

If allowed to stand for a time after straining the sulphur would 

settle and form a rather stiff paste or semi-solid mass at the 
bottom of the container, but no difficulty was experienced in 

again bringing it into suspension in condition to be diluted for 
final application. 

TIME AND MANNER OF APPLICATION. 

Except as mentioned below the spray applications to the 

different plots were all made on the same day. Especial care 
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was taken to make the method of application as nearly uniform 

as possible. A gasolene power sprayer was used, carrying 2 

leads of hose with each extension rod equipped with 2 nozzles. 

Approximately 150 pounds of pressure per square inch was 

' maintained. While this pressure is less than that frequently 

recommended a fine mist was obtained from the nozzles, which 

appeared to be entirely satisfactory. Care was taken to see that 

each tree was thoroughly and evenly sprayed at each application, 

but not enough to cause excessive dripping. After each plot 

was sprayed the spray tank, pump, hose and extension rods 

were thoroughly rinsed with clean water. 

The first application was begun on Saturday, May 23 and 

finished on Monday, May 25. Conditions during the previous 

week seemed to indicate that spraying the entire plot might be 

delayed until the latter date, but toward the last of the week the 

flower buds began to develop quite rapidly. They were just 

beginning to show pink on some of the trees on the 22nd. Sat- 

urday morning, May 23, was cloudy with slight rain. The 

afternoon being clear it was decided to begin spraying, and 
applications were made to plots 3 and 4. As has already been 

stated the remaining plots were sprayed on Monday the 25th. 

The 24th was clear, but the 25th was more or less cloudy with a 

slight trace of rain in the evening following. 

The second application was made on June 6, immediately 

after the petals had fallen, the third on June 22, slightly more 

than 2 weeks later. ae 

EFFECT OF THE DIFFERENT SPRAYS ON FOLIAGE AND FRUIT 

DURING THE SUMMER. 

The development of scab. No scab was observed on any of 
the plots until after June 23. Its first appearance on the foliage 

occurred between this and June 30, or in the week following 

the third spray application. On the latter date it was recorded 

as common on the unsprayed check plot and present to a slight 

extent on some of the others. The following is a brief sum- 

mary of the weekly or semi-weekly notes on the development 

of scab on the foliage and fruit up to the end of the first week 

in August, along with certain other records made at more or 

less irregular intervals between this and harvest time. 
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On plot 1, sprayed with bordeaux mixture and arsenate of 

lead, no scab was recorded on either foliage or fruit previous to 

harvest time. 

Plots 2 and 3, sprayed first with the strong fungicides and 

arsenate of lead and later with double strength arsenate of lead 

alone, showed a slight amount of scab on the foliage on June 

30, and a similar record was made with reference to the fruit 

on July 21, but there was very little increase throughout the 

season. 

The records for plot 4, sprayed with standard dilution lime- 

_ sulphur, plot 5, sprayed the same as plot 4 with the first appli- 

cation omitted, and plot 6, sprayed with Soluble Sulphur, were 

also nearly identical. A slight amount of scab was observed on 

the fruit on July 14 and the same thing was noted for the leaves 

on July 21, with no material increase as the season progressed. 

On plot 7, where the Atomic Sulphur was used, scab was 

recorded as slight on the leaves on June 30, July 7 and 14; 

quite common on July 21, and abundant on July 28. On this 

plot it was first observed on the fruit to a slight extent on July 

14 and did not increase materially during the season. 

No scab was observed on either foliage or fruit on plot 8, 

sprayed with the copper-lime-sulphur mixture, during the sea- 

son. 

On plot 9 where the extra fine sulphur was applied the disease 

was first noted on the leaves as slight on June 30. Very little 

increase was observed up till July 28 when scab was recorded 

as plentiful, and also as occurring to some extent on the fruit. 

Where the stronger lime-sulphur was used on plot 10 no scab 

was observed on the leaves till July 28 when a very. slight 

amount was noted. A little had been previously recorded on 

the fruit on July 14. 
On plot 11, sprayed with double strength arsenate of lead 

alone, it was very evident throughout the season that scab was 

more common on both leaves and fruit than on the plots sprayed 

with the regular fungicides. It was also more common than 

had been the case where the same treatment had been made in 

previous years. However, it was also equally evident that it 

was materially less than on the unsprayed check plot which 

stood beside it, although it was first recorded on both of these 

plots on the same date. 
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Scab was first recorded on the foliage on the unsprayed check 

plot on June 30, and abundant on both leaves and fruit on July 

7. This condition prevailed throughout the season. 

Spray injury during the summer. Where bordeaux mixture 
was used on plot I no spray injury was noted till July 7, or 

something over 2 weeks after the third application had been 

made. At this time russeting had begun to appear on the young 

fruit, but there was no spotting of the leaves. However, foliage 

injury developed quite rapidly during the next week, and by 

July 14 many of the leaves were badly spotted and a few were 

beginning to turn yellow and drop off. This defoliation in- 

creased during the month and on the 5th of August it was 

estimated that at least one-third of the leaves had fallen and 

that the total number of injured ones represented at least 50 

per cent. At harvest time nearly all evidence of early leaf injury 

had disappeared. At this time while the foliage was noticeably 

less dense, and some of the older leaves showed some spotting, 

the general effect was such as to give the impression that the 

foliage on this plot was more strong and vigorous and of a 

richer green than on any other plot in the series. 

With regard to spray injury some very interesting observa- 

tions were made on plot 2, sprayed with a 3-3-50 bordeaux 

mixture when the blossom buds were showing pink and later 

with arsenate of lead alone, at the rate of 2 pounds of the dry 

powder to 50 gallons of water. The first evidence of any injury 

was noted on the same date, July 7, that it was observed on the 

adjoining plot sprayed 3 times with bordeaux mixture. At this 

time the record shows “Doubtful russeting of the fruit.’ A 

slight russeting was plainly evident on July 14, and this increased 

somewhat during the remainder of the season. Slight leaf 

injury was recorded on July 21, but this did not amount to 

much -then or thereafter. The foliage was very vigorous and 

healthy at harvest time. Attention is called to the fact that, as 

is recorded below, no such injury was observed on plot 11 

which was sprayed with double strength arsenate of lead for ali 

3 applications. Also, as is shown in the detailed record of the 

condition of the fruit at harvest time, relatively few russeted 

apples were produced on the last named plot. The possible 
significance of these observations is considered later in the dis- 

cussion of results. 
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The most serious leaf injury of all was obtained on plot 6, 

although, as has already been stated, the amount of Soluble 
Sulphur in 1914 was reduced to three-fourths pound to 50 

gallons of water. Not only was this leaf injury more severe, 

but this injury occurred much earlier where Soluble Sulphur 

was applied than anywhere else, being first observed on June 6 

before the second application of the sprays. At this time a 

considerable number of the leaves had turned brown at the 

edges and brown circular spots had begun to appear on various 

parts of them. 
_ This injury increased very rapidly, and was followed by par- 

tial defoliation of the trees. On June 18, 10 days after the 

second application, the ground under these trees was from one- 

third to one-half covered with fallen leaves. By the last of 

June it was estimated that at least one-third of all of the leaves 

on the trees sprayed with Soluble Sulphur had fallen. The 

more severely injured leaves continued to fall gradually through 

July, but defoliation had largely ceased by the first week in 

August. The total leaf-fall early in the season undoubtedly 

amounted to considerably over 50 per cent of the foliage present 

at the time of the last application, but growth later in the season 

made this somewhat less apparent. 

No russeting of the fruit was cussed on the Soluble Sul- 

phur plot during the season. 

Severe foliage injury also occurred on the plot sprayed with 

the copper-lime-sulphur. It did not begin quite so soon as 

where Soluble Sulphur was used but was nearly as severe. It 

differed from the injury produced by the latter in that it first 

appeared as more of a spotting and less of a burning of the 

margins of the leaves. Also rapid defoliation did not occur so 

early in the season but the final outcome in this last respect was 

nearly the same. The injury caused by the copper-lime-sulphur 

more closely resembled that produced by bordeaux mixture. 

In another respect the effect of the copper-lime-sulphur 

spray was similar to that of bordeaux mixture. Injury to the 

fruit was noted when the latter was quite small, which developed 

into a marked russeting later in the season. 

What was thought to be a slight burning of the margins of 
the leaves was noted on plot 10 after the first application of 

the stronger lime-sulphur, although nothing of the kind was 
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recorded for plot 3 where the first spray application was iden- 

tical with that on plot 10. No other evidence of spray injury on 

foliage or fruit was observed on plot 10 previous to harvest 

time. 

No leaf injury could be detected on plots 3, 4, 5, 7 and 11 

during the season and whatever fruit russeting was present on 

any of these plots was not sufficiently prominent to be noted in 

the field. 

THE EFFECT OF THE DIFFERENT SPRAYS ON THE FRUIT. - 

The apples on the experimental plots were harvested on 

October 7 and 8 and were immediately sorted into 3 classes,— 

namely, the number of smooth or perfect apples, the number 

scabby and the number russeted. 

Except in the case of plot 1, the sample from which to obtain 

this sorting record consisted of 20 barrels of fruit selected at 

random from the crop produced on the two central rows of 

trees on each plot. By rejecting the crop on the two outer 

rows it was felt that the effects of the sprays drifting with the 

wind from adjoining plots was largely eliminated. In the case 

of plot 1, sprayed with bordeaux mixture and consisting of but 

3 rows, the 20 barrels used for sorting came from the central 

row and the inner half of each tree on the two outside rows. 

The following is a tabulated summary of the results obtained 

from sorting and counting the number of fruits on each of the 
different plots. The percentages of smooth, scabby and‘ rus- 

seted fruits do not always total 100 for in some instances apples 

were found which were both scabby and russeted and were 

therefore counted twice. 
All apples which showed any traces of scab, however small, 

were classed as scabby. No attempt was made to separate these 

into classes showing different degrees of scabbiness, for it was 

felt that the fundamental question under consideration was the 

relative efficiency of the different spray materials in the pre- 

vention of disease under conditions as near alike as they could 

be made in an ordinary field experiment. Therefore, it would 

seem that the only basis upon which this could be judged, which 

would eliminate matters of personal judgment, is whether or 

not scab was present in any degree. On the other hand no 
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apples were classed as russeted unless this was plainly evident,— 

that is, apples which showed minor scars and imperfections of 

the skin, not plainly suggestive of spray injury, were classed as 

smooth. 

The senior writer has been interested in watching the devel- 

opment of these various injuries and imperfections which 

appear on the skin of growing apples and has followed indi- 

vidual cases through a number of different seasons. He is 

convinced that many of these minor imperfections are due to 

slight mechanical injuries or to insect attacks, often when the 

fruit is quite young and small, and particularly from the egg- 

laying punctures of the curculio. In the fall imperfections on 

the surfaces of apples resulting from injuries produced by this 

insect earlier in the season have been found in the orchard in 

question, varying from the typical crescent-like scars through 

various steps and graduations up to large blotches of russeting 

in which all evidence of the original puncture had disappeared 

and where the outline had become so modified as to practically 

obliterate the distinct crescent form of the original injury. 
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DISCUSSION OF RESULTS. 

Since the spraying experiments for 1914 were either planned 

largely as the result of tentative conclusions derived from data 

previously secured or are repetitions of those carried out in one 

or both of the two preceding years it is necessary to consider 

the latter in discussing the results of the work of the past season. 

Efficiency of the first spray application: Some writers have 
laid great stress upon the importance of the spray application 

made when the flower buds are showing pink as well as upon 

the necessity of being ready to apply this within the limits of 

-one or two days. This attitude is undoubtedly the correct one 

with reference to many seasons and for many localities. The 

writers do not wish to be understood as recommending that 

Maine orchardists be less vigilant or less prompt in applying 

the so-called “pink spray” but the results obtained for the past 

two seasons show that if circumstances arise which delay its 
application or cause it to be omitted altogether the apple grower 

need not necessarily feel that his spraying operations for the 

current year will result in a failure in scab control, provided 

the other, later applications are made in due time. 

In 1913 and 1914 the unsprayed check plots produced 38.8 

and 12.65 per cent of scabby apples respectively. The plots 

sprayed 3 times with standard dilution lime-sulphur gave 3.15 

and 1.5 per cent of scabby fruit while on the adjoining plot in 

each case where the first application was omitted the per cents 

were 6.32 and 1.2 respectively. In other words omitting the 

pink spray entirely in 1913 resulted in some increase of scab 

when compared with the plot where it was not so omitted, but 

when compared with the unsprayed check plot it was shown 

that over five-sixths of the probable amount of scab development 

had been prevented—a condition far from a total failure. More- 

- over from the records obtained in 1914 it will be seen that no 

increased efficiency in scab control was obtained from the first 

application of the spray which was made on plot 4 sufficiently 

early to give ample protection. In fact the amount of scab was 

actually less where it was omitted, but the difference was slight 

and within the limits of experimental error. 

In this connection it is only fair to call attention to the results 

obtained in 1912. Not only was apple scab more severe that 

season, but apparently weather conditions and other influencing 
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factors were particularly favorable for scab infection at the 

blossoming period. Hence the results secured by omitting the 
first fungicidal spray were most striking. Three applications of 

standard dilution lime-sulphur gave almost perfect scab control, 
there being only 1.4 per cent of affected fruits at harvest time. 

Where the first of these applications was omitted 47.6 per cent 

of scabby apples were obtained. However, even here the 

amount of scab was materially reduced, but this can only be 

judged approximately, for the only available check plot was one 

sprayed with 2 pounds of arsenate of lead paste (approximately 

equivalent to one pound of the dry powder used during the past 

2 seasons) in 50 gallons of water. Somewhat over 80 per cent 

of the fruit on this plot was scabby at harvest time. Our work 

during that season and the two following has shown that double 

this quantity of arsenate of lead is of material value as a fun- 

gicide for apple scab. Also the results obtained in 1913 indi- 

cated that even so small an amount of arsenate of lead as was 

used on this so-called check plot in 1912 might materially reduce 

the amount of scab and consequently make a plot sprayed in 

this way unreliable as a basis for comparison in judging the 

efficiency of a fungicide used on another plot. 

Different dilutions of lime-sulphur. Last season was the 
third where different dilutions of lime-sulphur were tested, in 

which apple scab developed to a sufficient extent to judge their 

efficiency. Earlier work indicated that under Maine conditions 

it was not safe to use a weaker dilution than that commonly 

employed, or what is referred to throughout this publication as 

“standard dilution.” From the work of the three seasons it 

would seem that on the Ben Davis, a variety well-known to be 
easily injured by bordeaux mixture, at least 20 per cent more of 

a lime-sulphur concentrate than is commonly employed may be 

used to make a given amount of spray and be used with com- 

parative safety. 

With this stronger dilution a slight amount of leaf injury 

has been observed occasionally and the amount of fruit russet- 

ing has been somewhat increased, particularly last season where 

it was increased from 4.63 to 7.06 per cent when compared with 

the plot sprayed with the weaker dilution. Therefore there 

might be some question about using the stronger spray for the 

later applications. 
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As might be expected the stronger lime-sulphur has invari- 

ably produced better scab control than the standard dilution. 

In 1912 when scab was more severe this increase in efficiency 

much more than paid the extra cost for spraying material. 

Lime sulphur vs. bordeaux mixture. As has already been 

stated plots 1 and 4, particularly the former, were introduced 

chiefly for the purpose of comparison. Attention is called to 

the fact that again bordeaux mixture showed the greatest effi- 

ciency in scab control, but far outranked all of the other 

spraying materials in the amount of russeting produced. On 

‘account of russeting only a little over 10 per cent of perfect 

apples were obtained where bordeaux mixture was applied while 

nearly 94 per cent of the same grade of fruit was harvested 

where the standard dilution lime-sulphur was used. 

“Soluble Sulphur”? The results secured in 1914 with this 

material fully confirm the tentative conclusions derived from 

the experiments of the previous year and from letters received 

from orchardists who used Soluble Sulphur as a summer spray 

that season. Even when reduced to three-fourths pound and 

used with one pound of dry arsenate of lead in 50 gallons of 

water it again produced most serious defoliation. In view of 

these results it therefore cannot be recommended and cannot be 

used with safety with arsenate of lead as a summer spray for 

apple trees. 
In justice attention should be called to the fact that during 

both seasons in which this material has been tested very efficient 

scab control has been secured and the amount of fruit russet- 

ing compared very favorably with that resulting from the use 

of standard dilution lime-sulphur. 

“Atomic Sulphur.’ The condition of the fruit at harvest 

time on the plot sprayed with this material was, as in the case 

of the previous season, quite satisfactory. Scab control on the 

fruit was very efficient and the amount of russeting was actually 

less than on the unsprayed check plot. The control of scab 

on the leaves was by no means as good as the previous season. 

Arsenate of lead as a fungicide. The results secured in 1912 

and 1913 indicated that arsenate of lead for apple scab has con- 

siderable fungicidal value. Our attention was first called to 

this fact when it was found in 1912, a season in which scab 

development was particularly severe, that a plot sprayed with 
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4 pounds of arsenate of lead paste alone in 50 gallons of water 

showed as good scab control as where other plots were sprayed 

with half of this amount of arsenate of lead combined with 

recognized fungicides, exceeding that obtained from bordeaux 

mixture and standard dilution lime-sulphur and only being 

equalled by the stronger lime-sulphur. 

In 1913 where 2 pounds of the dry arsenate of lead was used 

in 50 gallons of water scab was better controlled than on any of 

the other plots except where bordeaux mixture and the stronger 

lime-sulphur was used in combination with one pound of the 

insecticide. 

Reference to the tabulated results shows at once that in 1914 

arsenate of lead was less efficient in controlling scab than during 
the two preceding years. This fact was also apparent from 

the condition of the foliage and fruit on the trees all through. 

the season. However, while these results are not so favorable 

.they by no means contradicted those of previous years. This 

fact is also shown in the later discussion of the results secured 

on plots 2 and 3 where only double strength arsenate of lead 

was used after the first application. On account of freedom 

from russeting the per cent of perfect apples on plot 11 where 

the double strength arsenate of lead was used was fully equal 

to that obtained on plot 4, sprayed throughout the season with 

standard dilution lime-sulphur, combined with one pound of 

arsenate of lead in 50 gallons. 
In connection with the discussion of arsenate of lead used 

alone as a fungicide it should be mentioned that some results 

reported from certain other parts of the country last season 

were less favorable than those previously secured at this Station. 
Jackson and Winston in Oregon make the following statement: 

“Double arsenate of lead, when used throughout the season 

uncombined with fungicide gave negative results as a remedy 

for scab.”* However, Professor Winston in a letter to the 

senior writer under date of April 15, 1915, says: “In regard 

to arsenate of lead you might infer that it is of no value to us 

as a fungicide; our figures would indicate that, however, I 

have been told by certain orchardists that they received very 

*Jackson, H. S. and Winston, J. R. Report of the Hood River Branch 

Experiment Station for 1913-1914: 17, Oregon Agl. Col. Exp. Sta. 1915. 
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nice control of scab ‘by the use of double strength arsenate of 

lead in the calyx and subsequent applications where lime- 

sulphur or bordeaux had been used in the pink.’”’ He then goes 

on to state that certain factors, particularly of a local, climatic 

nature which influenced the results of the experimental trials 

should ibe taken into consideration in interpreting the figures 

obtained. 
Dr. W. L. Howard of Missouri reported that in 1914 in the 

case of an acre of Jonathan trees sprayed with arsenate of lead 

alone the amount of cedar rust was reduced one-half.* There 
~ was, however, a large amount of russeting of the fruit on this 

plot which could not be accounted for except that it came from 

bordeaux mixture which had been previously used in the spray. 
tank and not entirely removed. He suggests the possibility that 

the scab control might be attributed to the same material. 

Professor Howard writing under date of April 20, 1915, 

says: “I have long felt that arsenate of lead possessed some 

fungicidal value, particularly against such apple diseases as scab 

and fly speck or sooty mold. Also, some of our fruit growers 

in the Missouri peach belt feel that arsenate of lead contributes 

materially toward the control of brown rot, aside from its value 

as an insecticide in poisoning the curculio.” 
In a previous publication the senior writer has called atten- 

tion to the fact that other observers have also reported that 

arsenate of lead alone, or in combination with lime-sulphur, 

contributed either directly or indirectly to the control of certain 

fungous diseases of the apple and the peach.y+ 

Arsenate of lead alone for calyx and later applications. The 

very favorable results secured with arsenate of lead as a fungi- 

cide for scab suggested a possible modification of spraying 

methods by which the work might be materially simplified 

without decreasing the efficiency. This plan was to use bor- 

deaux mixture or the stronger dilution lime-sulphur when the 

blossom clusters were opening and the buds showing pink, but 

for later applications to depend entirely upon double strength 

*Howard, W. L. Profits from Spraying Twenty-five Missouri Apple 

Orchards in 1914. Mo. Agl. Exp. Sta. Bul. 124: 272. 1915. 

+Morse, W. J. Spraying Experiments and Studies on Certain Apple 

Diseases in 1913. Maine Agl. Exp. Sta. Bul. 223: 14. 1914. 



194 MAINE AGRICULTURAL EXPERIMENT STATION. IQT5. 

arsenate of lead for protection against both scab and insect 

enemies. 

Plots 2 and 3 in 1914, conforming to this program, produced 

some very interesting results. It is of particular interest to 

compare the figures obtained on plot 3, sprayed first with the 

stronger lime-sulphur and later with double strength arsenate 

of lead alone, with those secured from plot 4 along side of it 

and sprayed throughout the season with a combined lime- 

sulphur and arsenate of lead of ordinary strength. While scab 

control is slightly better on plot 4 there was more russeting of 
the fruit. Consequently the net result in percentage of perfect 

apples.is in favor of the arsenate of lead alone for the later 

applications. The same thing is found to be true when the 

number of perfect apples on plot 3, 96.04 per cent, is compared 

with that obtained on plot 10, 92.32 per cent, which latter was 

sprayed throughout the season with the stronger lime-sulphur 

and the smaller amount of arsenate of lead. In this connection 
attention is again called to the results obtained on plot 5, where 

the first application of lime-sulphur was omitted, as compared 

with plot 4. This comparison indicates that for the season of 

1914 on this farm, undoubtedly largely on account of weather 

conditions in May, that the first fungicidal spray had little to 

do in the prevention of apple scab. This therefore, emphasizes 

the part played by the arsenate of lead in reducing the amount 

of scab on plot 3, adjoining plot 4 on the other side. 

On the whole it cannot be denied that the results obtained 
from the use of lime-sulphur and arsenate of lead applied in 

this manner on plot 3 were very satisfactory. However it 

should be remembered that they represent only the work of a 

single season. At the same time these results possess added 

significance when considered in connection with those obtained 

in three successive years in testing arsenate of lead alone as a 

fungicide against apple scab. 

As will be seen on reference to the table, the final results on 

plot 2 where bordeaux mixture was used for the first appli- 

cation were decidedly less favorable than those secured on plot 

3, yet except for the first application, the spraying treatment of 

the two plots was identical. The amount of both scab and rus- 

seting was greater on the former than on the latter, resulting in 
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somewhat less than 82 per cent of perfect apples in one case as 

compared with slightly over 96 per cent in the other. 

It is rather difficult to account for the slight leaf injury and 
the rather large amount of fruit russeting which occurred on 
plot 2. At the time the single application of bordeaux mixture 

was made the first foliage leaves were very small and just 

beginning to unfold, while the flower buds were not fully open 

till some few days after. The fruit russeting which occurred 

on this plot had every appearance of bordeaux injury, yet at 

first thought it hardly seems within the range of possibility that 

a spray applied before the blossoms open could in any way 

injure the fruit which set later. While it does not seem prob- 

able the only possibility in this connection is that enough of the 

bordeaux mixture from the early spraying, which was quite 

thorough, adhered to the limbs and twigs and was washed off 

onto the fruits by rains, after the latter had set, in sufficient 
quantity to cause the injury observed. Another hypothesis 
which has suggested itself to the writers is that sufficient bor- 

deaux mixture from the later sprayings of the adjoining plot 

drifted across and caused the injury referred to. This seems 

improbable also for care was taken to avoid this contingency as 

much as possible and no trouble of like nature has been experi- 

enced in the past with adjoining plots under like conditions. 

Moreover the apples used for sorting came from the two inner 

rows on plot 2 and none from the outer row of trees adjoining 

those sprayed with bordeaux mixture. 

The amount of russeting on plot 2 was not fully appreciated 

until after the fruit was harvested and the sorting began. 
Therefore no critical observations were made to see whether or 

not the rows of trees or the sides of individual trees which were 

most exposed to the drifting of the spray from plot 1 showed 

the most russeting of the fruit. There was nothing of this 
nature which attracted attention in making the summer obser- 

vations in the field. The same experiment will be repeated 

during the coming season and careful observations will be made 

to check up this point. 

Copper-lme-sulphur. This spray combination did not give 

any better scab control than ordinary lime-sulphur and the large 

amount of leaf injury and fruit russeting, over 57 per cent of 
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the crop in the case of the latter, was very unfavorable to it. 

The only conclusion which could be drawn from this single trial 

is that under Maine climatic conditions it is not likely to prove 

satisfactory when used on such tender foliage as that of the Ben 

Davis variety of apples. 

After the first leaf injury was observed the fact was reported 

to Doctor Reed who replied that a statement to the effect that 

they did secure some spray injury on the Ben Davis in Virginia 

should have been inserted in their bulletin, but through an over- 

sight this was omitted. With them the injury was less than in 

the case of bordeaux mixture and came largely from the earlier 

sprayings. The fact should not be lost sight of, however, that 

in different parts of the country, under different climatic con- 

ditions, the effects of a given spray on the foliage of fruit trees 

may be quite different. 
Extra fine sulphur. While this material did not give as good 

results as most of the others used it showed considerable effi- 

ciency in scab control. The amount of russeting was, however, 

relatively high, being nearly as much as that produced by the 

stronger lime-sulphur when the latter was used throughout the 

season. In connection with the use of fine sulphur flour in sus- 

pension in water as a liquid spray mention should be made of 

the results obtained in New York by Blodgett and later by 

Reddick and Crosby with this material and with fine sulphur 

and arsenate of lead as a dust spray for apple orchards.* The 

figures presented by these writers show a material reduction of 

scab where fine sulphur and arsenate of lead were used alone, 

or combined with some inert substance used as a carrier or 

diluent. 

*Blodgett, F. M. Experiments in the Dusting and Spraying of Apples. 

Cornell Agl. Exp. Sta. Bul. 340. 1914. 

Reddick, Donald and Crosby, C. R. Further Experiments in the Dust- 

ing and Spraying of Apples. Cornell Agl. Exp. Sta. Bul. 354. 1915. 
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WOOLLY APHID OF ELM:-AND JUNEBERRY-* 

(Schigoneura americana in part, of authors.) 

Epith M. Patcu. 

Each season considerable concern is expressed by residents 

of Maine relative to certain deformations of elm leaves due to 

the work of aphids. Indeed so unattractive do young elms 

appear when heavily infested that it sometimes seems desirable 

to the owners to remove them from the lawn. 

Several species cause distortions of these leaves, one of which 

is treated in this paper in such a manner as to outline the chief 

points in its life cycle. . 
Familiar to all observers of the American Elm are leaves one 

edge of which is rolled under as is shown in Figure 45. Sucha 

curl constitutes a protective habitation for a family of aphids 

during their spring residence there. | 

The mother of the colony is a large plump, somewhat powder y 

aphid which, if examined in the sunlight under a lens, is found 

to have a greenish complexion. She passes the winter in the 

egg stage hidden in the crevices of the elm bark. In the spring, 

hatching from the egg just as the leaves are unfolding, she seeks 

a suitable one, punctures it with her beak and by remaining and 

feeding causes it to curl into the protecting roll. Early in June 

_ she has attained her full growth and the leaf in which she has 

been dwelling looks like the left hand leaf of Figure 45. She 

now gives birth to a large number of young, which, unlike their 

mother are born alive, not undergoing any external egg stage. 

Her progeny are all females which upon attaining their 

growth give birth in turn to living young,—also all females. 

*Papers from the Maine Agricultural Experiment Station: Ento- 

mology No. 79. 
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All the descendants of the original aphid or ‘“‘stem-mother” as 

she is called, ordinarily remain in the same leaf and the curl 

becomes swollen and crowded with the numerous family. As 

each individual casts its skin several times in the process of its 

growth and as the discharge of honey dew is abundant, the curl 

after a time has a considerable amount of waste matter which 

causes it to look untidy within. Conditions are kept remarkably 

sanitary, however, by the aid of the waxy secretions of the 

aphids, particles of which cover the honey dew so that it rolls 

about in liquid pellets without drenching their bodies. These in- 
sects are further protected by the white waxy secretions which 

remain upon them rendering them impervious to moisture. 

The earlier members of the family, including the stem-mother, 

are all wingless. Late in June, however, a generation matures 
with wings. 

These winged individuals, or “spring migrants” as they are 

called, resemble the wingless generations previously mentioned 

in being all females, but they are smaller bodied and differ in 

various structures. Instead of remaining within the leaf with 

their wingless relatives these later forms take flight, seeking 

fresh vegetation for the establishment of the summer colonies. 

They are strong on the wing and fly to distances of at least 

three-fourths of a mile if they do not find a suitable location 

near at hand. When they desert the elm leaf which has fur- 

nished sap for their development they are “instinctively” led. to 

an entirely different habitat, namely the Juneberry (Amelan- 

chier) so common in Maine and variously known as Shad Bush, 

Service Berry, and locally as Sugar Plum. 

When the migrant reaches one of these bushes it settles upon 

a leaf and soon afterward creeps to the underside where it 

remains quietly, ordinarily for the rest of its life. Before 

many hours it begins to give birth to young and continues this 

process for several days. The wee aphids, born on the under- 

side of the Juneberry leaf, cling there for a little while without 

feeding and then walk down the stem of the plant. Sometimes 

a line of these can be seen trailing down “Indian file,”—little 

pellucid yellow specks so small that the observer almost requires 

a lens to detect them at all. The destination of these minute 
young is the underground stems of the Juneberry,, where they 

settle in groups at some tender spot. 
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This, then, is the destined summer residence of the insect ;— 

the little thing whose mother, grandmother and great grand- 

mother grew up in the curl of a high swinging elm leaf, creeps 

under ground and sips Juneberry sap in the dark. 

There is, perhaps, no bird migration more remarkable than 

the flight of a migratory aphid and the histories of many species 

of this family of insects have the thrill of a dramatic tale of 

adventure. 

The summer colonies of our aphid of elm and Juneberry, like 

their spring antecedents, are composed only of females, the first 

generation being wingless and the body whitened by the secre- 

_ tions of the wax glands. 

In the fall a generation of winged females is developed 

among the underground forms. These are the fall migrants and 

in appearance they are practically like the spring migrants. 

These leave the Juneberry and take flight to some American 

Elm. 

Alighting on the bark, they seek a convenient crevice and give 

birth to minute young, part of which are egg-laying females 

and part males,—this being the only time in the life cycle of 

this insect that either of these forms appear. These tiny “true 

sexes” have no functional mouth parts,—their chapter in the 

life history being concerned merely with mating and providing 

for the deposition of the overwintering egg. Each female lays 

but a single egg which nearly fills her small body. 

The egg is the closing page of the life cycle for the fall, and 

the opening one for the spring; because it is from this overwin- 

tering egg that the stem-mother hatches at the time of the burs:- 

ing leaf buds, in season to form the curl of the elm leaf for the 

spring habitation used by her and her numerous progeny. 

NaTuRAL ENEMIES. 

There are several predaceous insects which frequent the elm leaf curls 

of this aphid. In Maine the most common ones are a capsid (Campto- 

brochis nitens), the flocculent larva of a coccinellid, and syrphus mag- 

gots. Some years these greatly reduce the numbers of this elm pest. 

PREVENTIVE AND REMEDIAL MEASURES. 

In a state where both elms and Juneberries abound as they do in 

Maine, we must expect this aphid to occur both in the curl of the 

leaves of the former and on the underground stems of the latter. 



Fic. 45. Work of S. americana in part of authors: at left young roll 

containing stem female; at right, same species, old roll just deserted by 

migrants. Maine specimens. 



WOOLLY APHID ON ELM AND JUNEBERRY. 201 

Where the Amelanchier is planted for park or ornamental purposes 

within aphid flight of American Elm, it would seem desirable to tiy 

drenching the soil at the base of the shrub with Black Leaf 40 or other 

good tobacco decoction. Probably once about mid-July and again late 

in the month would be the most favorable time for this treatment as 

the colonies would be young and susceptible and likely to be nearer the 

surface than later in the season. 

Young elms can be protected by spring sprays of tokacco decoction 

before the leaves become curled. Where large power sprayers are 

available old elms sprayed with drive nozzles could probably be cleanea 

of most of the infestation. 
Dormant sprays of lime sulphur heavily coating the elm bark should 

be tested as to their efficiency in killing the over-wintering egg. 

Notes. 

The species discussed in this paper under the title “Woolly Aphid of 

Elm and Juneberry” is the same species which is listed as CCC in the 

Habitat Key on page 184 of Bulletin No. 217 of this Station, and re- 

corded on pages 268-271 of Bulletin No. 220. 

As the alternate or summer host of this species has not previously 

been published, it seems desirable to state here the data upon which this 

life cycle is recorded. 

On June 28, tori, a collection of winged forms of this species from 

Amelanchier canadensis (L.) Medic. was made by Mr. William Woods 

and mounted by my assistant under the number 15-11. As Prociphilus 

corrugatans is commonly taking flight from the leaves of Juneberry late 

in June, I took it for granted that 15-11 was probably that species and 

did not examine the material until 1914 when I was startled to find 

that all this collection was Schizoneura americana of the elm leaf curl. 

No additional data were obtained last year but on June 25, 1915, 

Mr. Woods brought into the laboratory about 30 migrants stating that 

they were abundant and occurring singly on the underside of the June- 

berry leaves. Upon examination, I found these to be Schizoneura 

americana and as they had been collected about three-fourths of a miie 

from the nearest known elm, the situation was given immediate atten- 

tion. I visited the place in the college woods where Mr. Woods had 

made his collection (50-15) and found the migrants resting upon the 

underside of the leaves of almost all of the numerous Juneberries in 

that vicinity, and did not find them settling upon other vegetation there. 

Upon some of the Juneberry leaves the minute yellowish young of the 

migrants were found, and it was an easy matter to locate on the unde1- 

ground stems of these shrubs, the colonies of young, already grouped 

about some favorable spot and covered by a slight waxy secretion. 

Three young Juneberries were potted and brought into the laboratory. 

Migrants were removed from elm curl and caged with these plants. 

They settled on the ventral side of the leaves and remained there several 

days giving birth to their young which sought the underground stem of 
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the accepted plant. Of course, since these plants were taken from tne 

open, there was every possibility that their roots might have been in- 

fested also in the field. But fortunately one of the three plants was 

kept moist under glass and upon this the progeny of the migrants cv.- 

onized on the stem well above ground where there was no danger of 

their being confused with field material. Some of the colony were still 

alive 14 days later, but they did not thrive as did the underground 

settlements. 

On Checkerberry Hill near Orono a solitary Juneberry not more than 

eighteen inches high was found with several migrants on the underside 

of its leaves. As this plant was about three-quarters of a mile from 

the nearest known elm, the record is interesting. 

June 28, near Orono, 415 of these migrants were counted resting on 

the under surface of leaves of a single large Juneberry situated between 

two large elms. This number was only a part of the migrants present 

as those on the upper leaves could not be counted from the ground. 

During the week of June 27, I spent parts of several days watching 

some small Juneberries on the river bank ledges near Orono. The mi- 

grants from elm were present and others alighted every now and then. 

I saw their young trailing down the stem toward the ground, and found 

colonies on the underground stems here as in the college woods. 

For the most part but one migrant occurred on a leaf, but where 

leaf curls removed from elm were placed under caged Juneberries on 

the ledge, as many as 16 migrants were found on the ventral surface 

of a single leaf. Four other kinds of plants chanced to be under the 

same cage and it was interesting to record that not a single migrant was 

found on the under surface of the leaves of any of these. One was ob- 

served walking restlessly across the top of a goldenrod leaf, but it did 

not remain there. 

As will be seen from the date of the publication, this paper goes to 

press before the fall migrants are collected from Juneberry; and the 

statement in the life history account that the fall migration to thé elm 

is from Juneberry is based only upon what seems to be the inevitable se- 

quel to the behavior of the spring migrants and their progeny on tne 

Juneberry. Knowing the summer host and that migrants seek the elm in 

the fall, the circumstantial evidence seems logically sufficient. 

The observation here recorded open up an interesting series of ques- 

tions in regard to this widely distributed elm leaf species. Does this 

insect occur on the elm only where that tree is within aphid flight ot 

Amelancher? If not, what summer host is accepted for sucn localities ¢ 

Are there circumstances where the elm, alone, is able to provide for 2 

continuation of this species? Does it occur on the roots of trees of 

shrubs botanically related to the Juneberry and has it in such circum- 

stances ever been confused with lanigera? 

In connection with the last question it might be stated that the wax 

gland areas of the summer root forms are different from those of 

lanigera and would doubtless serve as a sufficient means of separating 
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Fig. 46. Wax gland areas of nymphs of S. americana taken from 

underground stem of Juneberry, July 13, 1915. A. and B., those of 

one of the two dorsal lines. A, from head and thorax. B, from abdo- 

-men. C, lateral wax glands of thorax and abdomen. 
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these two species should they ever be found to occur upon the roors us 

the same trees. 

Schizoneura americana is a name which until recently has been com- 

monly applied to two distinct species by American entomologists. 

One of these species inhabits the leaf cluster or aphid rosette of the 

American Elm.* This migrates to apple, several varieties of mountain 

ash (Pyrus sp.) and to hawthorn (Crataeus), where it was familiar 

as lanigera, long before its identity with the aphid of the elm rosette 

was suspected. The life cycle of this species so far as personally 

ascertained by the writer is recorded in Bulletin No. 217 of this Station. 

The admirable publication by Mr. A. C. Baker should be consulted by 

everyone studying this insect. (1915. The Woolly Apple Aphis. Repoit 

No. 1o1, U.S. Dept. Agric. Office of the Secretary). 

- The other species to which the name Schizoneura americana has been 

commonly applied is the aphid discussed in this present paper. Sitce 

the name lanigera takes care of the rosette species on elm as well as on 

apple, S. americana seems to be left free for the aphid curling or rolling 

the leaf of the American Elm. Riley’s description of the leaf deforma- 

tions caused by S. americanat seem to indicate clearly enough that he 

originally applied this name to both these species as his successors have 

certainly done until recently; and the synonomy “schizoneura lanigera 

(americana in part, of authors),’ correctly designates the “rosette 

aphid” of the elm. 
ee ee ee ee 

The writer has observed and previously recorded migrants from leaf 

curl upon mountain ash (Pyrus sp.) in company with those from the 

rosette. The mountain ash concerned with that record was very near 

elms and whether the presence of leaf curl migrants upon that tree 

was accidental or whether their progeny will accept its roots as they do 

those of the Juneberry still remains to be ascertained. 

The writer’s first announcement of the migration of lanigera fon elm 

to apple (Science Vol. 36, pp. 30-31) was a record of migrants from elm 

leaf curl establishing a successful colony upon apple seedlings. From 

the fact that subsequent successful migrations to apple have been ‘from 

rosettes and not curls, there seems to be a possibility that rosette mi- 

grants may have been present accidentally in the curls which were 

collected in the South and sent to Maine, and that they were really 

the progenitors of the successful colony. Where curls and rosettes are 

present on the same tree such a mixture of the winged forms sometimes 

happens. Whether some southern elms support normally an elm curl 

form of lanigera or whether that initial record will stand as unique and 

without subsequent verification as to the type of the deformation con- 

cerned, remains to be seen. 

* Figs, 70 and 71, Bulletin 217. Maine Agric. Exp. Sta 
+ ‘‘Carling and gnarling the leaves of the White ine. (Ulmus americana), forming 

thereby a sort of pseudo-gall. The curl made by a single stem-mother in the spring 
takes the pretty constant form of a rather wrinkled roll of one side of the young leaf, 
but, according as there is more than one stem-mother, or as several contiguous leaves 
are affected, the detormation assumes various distorted shapes, sometimes involving 
quite large masses of the leaves.’ 
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PUNK “AND GREEN APHID:-OF POTATO 

(Macrosiphum solamfolu Ashmead). 

Epira M. PatcuH. 

The need for the study of the habits and life cycles of aphids, 

before a satisfactory basis can be obtained for remedial recom- 

mendations, is apparent to anyone familiar with the complexities 

of such a problem. 

Those species that accept but one food plant, depositing their 

winter eggs upon it and passing their whole life cycle there, 

usually present no difficulties greater than those of other insect 

pests and are even easier to combat than many. 

But those aphids that select one kind of plant upon which to 
pass the fall, winter and spring and a different kind for the 

summer generations, frequently so change their manner of life 

to suit the two environments that it behooves us to look sharply 

lest we miss a link here or there in their life cycles, but even 

here we need reckon with only two plants. 
When, however, in addition to two favorite food plants, a 

species of aphid will accept others not botanically related, the 
problem is complicated by a new element for every different 

food plant. 

This latter condition is the case with the pink and green 

aphid of potato. When work with this species was first under- 

taken at the Maine Agricultural Experiment Station, the only 
food plants recorded for it were two plants belonging to the 

night-shade family,—the “pepper vine” and the potato. A glance 

at the food plant list in this bulletin will show that the insect 

concerned has really a broad taste in botanical juices and will 

imbibe freely of the sap from numerous sources, each of which 

deserves consideration in economic work with this aphid. 

*Papers from the Maine Agricultural Experiment Station Entomology 

No. 81: 
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LIFE HISTORY. 

The pink and green aphid of potato is found in the spring 

upon rose bushes, feeding on the succulent growth and especially 

abundant near the flower buds. Unlike many species of plant- 

lice, migration with this insect may occur through wingless as 

well as winged individuals. The winged ones take flight, and 

the others, if they are near enough, walk over to potato plants. 

This occurs in Maine ordinarily from the first to the middle of 

July, when a very few scattered individuals may be seen upon 
the potato. Upon this plant they seem to find conditions ideal 

for growth and increase enormously, often before the last of 

August covering the tender tips and blossom stalks thickly with 
their colonies. At this time a single female may produce more 
than 50 young in 2 weeks, and it takes, in warm weather, about 

2 weeks after birth for a female of this species to attain maturity 

and begin to produce young. A glance at figure 48 will show 

the result of a heavy infestation of 14 days duration upon the 
potato plant. 

By the middle of September the fall migration is over and 

the aphids have deserted the potato fields. The indoor studies 

with this insect indicate that when it leaves the potato it pre- 
fers the rose, but will colonize upon a variety of plants, part of 

which are common weeds. This seems more like a dispersal 

from the potato than a “return migration” in the sense this 

term is used with reference to those aphids which accept only 

two kinds of food plant—the first for the fall, the overwinter- 

ing egg and the spring, and the second for the summer months. 

However, the rose seems to be the favorite and it is probable in 

Maine that this serves most commonly for the fall generations 
of the potato aphid. The last generation of the year consists in 

the wingless, egg-laying females and the winged males,—or the 

so-called “true sexes” which appear in Maine about September 

20 and only at this one time, all the other generations consisting 
entirely of viviparous females. The insectary observations of 

1907 showed that under indoor conditions, the true sexes may 

be produced and the overwintering eggs may be deposited on 

both potato and shepherd’s purse. It is likely that this gen- 

eration can be produced on other accepted food plants also. No 

evidence has been found in the field, however, that the true 

sexes or eggs occur normally upon the potato, for the aphids 
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leave that food plant earlier in the season when out of doors. 

In the insectary the eggs were placed indiscriminately on leaves 

and stalks. These are pellucid green at first and later become 

glistening brownish black. 

It is not known upon how great a range of food plants this 

aphid will develop in the spring. In Maine it has never yet 

been collected during this season upon anything but rose, which 

would indicate that this is the favorite overwintering host plant 
and the one ordinarily chosen for the deposition of the egg in 

the fall. 
On October 9, 1908, great numbers of winged viviparous 

females and winged males and wingless oviparous females were 

found on Japanese rose bushes on the Maine Campus. They 

were for the most part on the ventral surface of the leaves. The 

winged viviparous females were presumably the fall migrants 

and mothers of the true sexes. 

The stem mothers or females hatching from the overwinter- 

ing eggs, were abundant upon these same bushes the next May 

and by the thirteenth of the month were nearly mature and were 

feeding at the half-opened leaf buds. On June 3 the progeny of 

the first generation, or the stem mothers, consisted of mature 

alate and apterous viviparous females as well as immature aphids 

of both the second and third generation. Usually by the first 

of July only scattered colonies remain upon the rose and by 
this time the summer generation may be found upon the potato. 

ECONOMIC SIGNIFICANCE. 

During certain summers enormous numbers of the pink and 

green potato aphid have appeared over wide areas in Aroostook 

County, the vines being attacked to an injurious extent in the 

vicinity of Houlton and elsewhere. The colonies cluster thick 

-on stem, leaf and blossom stalk, blighting the stems and drying 

the terminal leaves as is shown in figures 47 and 48. The time 

of severest attack apparently varies somewhat, but the infes- 

tation in Maine has not been excessive before early August 

and is over with before the middle of September. Under con- 

ditions favorable to aphid growth, an attack of less than two 
weeks’ duration suffices to kill the potato stalk for a distance of 
4 to 6 inches from the tip, and the growth of the tubers on 

plants thus weakened must necessarily be affected. Aside from 
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the direct weakening of the plant due to the loss of sap and 
the withering of the tissue, the danger to the health of a plant 
thus attacked by plantlice is considerable. Although exceedingly 

minute, the beak of the plantlouse makes a wound which be- 

comes in a short time surrounded by a discolored area, readily 

detected by the unaided eye. As these wounds extend for some 

little distance into the plant, a. favorable location for the entrance 

of bacterial or fungus disease is thus secured even where the 
infestation of plantlice is not excessive enough to wither the 

tips of the stalk. Moreover it is perfectly possible for insects 
to carry fungus spores from diseased to healthy plants. Where 

the plantlice are abundant the leaves are covered with honey dew 

which is soon attacked by a dark fungus, and which together 

with the molted skins adhering to the sticky substance, gives 
the leaves an unhealthy appearance and must interfere with 
their natural function. 

DISTRIBUTION, 

Macrosiphum solanifolii has been recorded from Canada, 

Florida, Maine and California, and from various intermediate 

localities. Apparently it might be expected to occur in any of 

our states. 

DESCRIPTION. 

Recognition characters:, In general Macrosiphum solamfolu 

is a large species either green or pink. The apterous forms are 

somewhat inclined to drop from the plant when disturbed. The 

abdomen is not marked with dark, but is ordinarily clear in 
color either pink or green, though sometimes late in the season 

individuals may be found with a mottling part pink and part 

green. The mature forms are rather glistening, but in the stage 

previous to the last molt the insect usually has a mid-dorsal 
line of dark green or pink (according to the color of the indi- 

vidual) while the rest of the dorsum is paler by virtue of a very 

slight powdery deposit. This appearance is more noticeable in 

bright light. The beak is short, usually, not or barely reaching 

the second coxa, though certain collections have been taken with 

beaks a little longer. The cornicles are characterized by reticu- 
lations at the tip. This reticulation holds true for all the mature 

individuals,—alate and apterous viviparous females, oviparous 



PINK AND GREEN APHID, OF POTATO. ; 209 

females, and males,—whether of the green or pink variety, and 

regardless of the food plant upon which they have developed. 

The cornicles of the immature individuals are not so marked. 

The antennae of the apterous females are a little swollen at the 

proximal part of III, where a few sensoria are placed; those of 

the alate females have the sensoria in a single row not extending 

to the distal tip of III. The wing veins are clear cut and well 

defined though slender. sy) 
The foregoing are the general recognition marks. There is 

no structural difference between the spring and the fall indi- 

-viduals great enough to lead one to think they might be different 

species; though there is a range in size, influenced by food plant 

or other conditions, great enough to cause hesitation in deter- 
mining certain collections unless the progenitors are known. 
The measurements, therefore, in the following descriptions can 

only be taken as approximate. 

~ Macrosiphum “polation, Winged viviparous female, green varieiy.— 

Head yellowish green. Beak typically barely reaching second coxa, 

though in some collections a little longer. Antennae, proximal seg- 

ments pale green, distal segments dark; length of segments: III, 88 to 

.c6 mm.; IV, .76 to .9 mm.; V, .64 to .72 mm.; VI, base .16 to .2 mm.; VI, 

spur .96 to 1.12 mm.; total length I to VI, 3.6 to 4.05 mm. IIT with single 

row of sensoria somewhat irregular in size numbering 18 or a few 
more or less, not extending to distal end. Prothorax and thorax light 

yellowish green, lobes brownish. Wings hyaline, veins dark brown, very 

slender and clear cut, stigma pale brown. Total wing expansion 8.1 min. 

Legs with proximal part of femora and tibiae pale, tarsi and distal part 

of femora and tibiae dark. Tarsi .16 to .2 mm. Abdomen light green 

unmarked dorsally or ventrally. Cornicles, with proximal portion green 

and distal portion dark brown, imbricated for more than three-fourths 

its length but strongly reticulated at tip, cylindrical, length .95 mm. or 

about five times length of tarsus. Cauda light green, ensiform, length 

.48 mm. or about one-half length of cornicles. Total length of body to 

Gistal tip of cauda and exclusive of antennae 2.9 to 3.37 mm. 

Winged viviparous female, pink variety—Head light yellowish. An- 

tennae with I and II light yellowish, rest dark. -Sensoria as with the 

green variety. -Porthorax and thorax light yellowish pink. Abdomen 

pale pink. Cornicles light yellow with tips dusky-and strongly reticulated. 

Cauda pink. Measurements the same as with the green variety. 

_Apterous viviparous female—Color either pink or green us with the 

winged viviparous form. Antennae, length of segments: III, 8 to .96 

mm.; IV, .72 to .88 mm.; V, .56 to .72 mm.: VI, base .16'té .2 mm:; VI 

spur .66 to 1.2 mm.; total length of segments I-to ‘VI, average about 4.95 

min. ITI slightly swollen at basal third where I to 5 sensoria occur. Cor- 
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nicles .g6 to 1.04 mm. in length, and strongly reticulated at tip about 

one-fifth the distance. Cauda .56 mm. Total length of body to distal tip 

of cauda and exclusive of antennae, 4.05 mm. 

Apterous oviparous female—Head pale, neaily white. Antennae with 

proximal joints pale, distal half dark. Length of segments: III, .68 

tc .88 mm.; IV, .56 to .68 mm.; V, .52 to .64 mm.; VI, base .16 mm.; VI, 

spur .g6 to 1.04 mm.; total antennal length I to VI average about 3.6 mm. 

III with about 3 to 6 sensoria. Prothorax and thorax paie like head. 

Legs with femora and tibiae, proximal portion pale, distal portion dusky. 

‘Yarsi dark, .16 mm. long. Hind tibiae conspicuously darker ana much 

swollen and thickly set with sensoria. Abdomen light salmon pink. 

Cornicles pale at base, distal half dark and reticulated at tip; length .9 

to .8 mm. Cauda salmon pink, ensiform, length .32 to .4 mm. ‘Total 

body length to tip of cauda, antennae excluded, 2.13 to 2.15 mm. Tne 

size of the hind tibiae of this form makes it readily distinguished froim 

the apterous viviparous form and young, even to the unaided eye. 

The pink variety has been described because these predonnnate amo. 

the oviparous females. The color scheme of the green and yellow forms 

can be determined merely by substituting these colors for the salmon pink 

of the individual described, the dark coloration being the same for 4!1 

three. ; 

Winged male—Head and antennae dark brown. Length of antennal 

segments: III, .72 to .8 mm.; IV, .48 to .64 mm.; V, .48 to .6 mm.; VI, 

base .16 mm.; VI, spur I.04 to 1.28 mm.; total antennal length I to V1, 

2.93 to 3.60 mm. Sensoria numerous on III, usually none on IV, and an 

irregular row of them nearly the whole length of V. Prothorax and 

thorax dark brown. Wings hyaline, veins dark and very slender, stigma 

pele brown. Legs brown, darker at tips. Abdomen greenish or brown. 

Ccrnicles pale brown, dark distally and reticulated, cylindrical, .48 to .56 

mm. long. Total body length exclusive of antennae and cornicles, 1.12 to 

1.57 mm. The thorax is large and strong, the abdomen much shrunken, 

making the cornicles seem conspicuously long. The male is described 

from individuals taken in copulation, in order that no mistake as tu 

the identity of the species might occur. 

INDOOR STUDIES. 

This potato aphid is amenable to laboratory or greenhouse 

conditions, being very easy to rear indoors. In 1907 successful 

colonies were reared by the writer on garden peas and shep- 

herd’s purse in the insectary, the insects being originally col- 

lected from potato. The notes concerning these follow: 
July-October, 1907. By starting potatoes in the insectary 

often, the aphids were supplied with fresh plants which were 
colonized by the individuals deserting the leaves and stalks they 

had rendered sickly. 
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Buckwheat was sown among the potato plants in the insectary 

and about 200 young and clean plants of shepherd’s purse were 

put into trays. Peas were also sown at the same time. By 

the time the buckwheat and peas were well up about 100 fresh 

potato plants were available, and the M. solanif olii, deserting 

the older potato stalks, colonized thoroughly the fresh potato 

vines, pea vines, and the shepherd’s purse apparently with no 
preference. Both winged and wingless forms were found for 

the rest of the season rearing contented progeny upon potato, 

and shepherd’s purse, and also upon the young pea vines. Ex- 

cept for stray individuals which, of course, would be found upon 

everything in the crowded insectary, the buckwheat remained 

apparently untouched for feeding purposes. Whether M. solani- 

folu would have accepted the blossom tips of the older buck- 

wheat or not was not demonstrated, as the buckwheat, although 
it lived, did not make much growth. (On vigorous succulent 

buckwheat in the field a collection of apparently solanifohi was 

taken at Houlton, Me., Aug, 31, 1907.) 

October 11, 1907. Insectary search showed the Macrosiphum 

eggs near some of the oviparous forms both upon potato and 

shepherd’s purse (Capsella Bursa-pastoris.) Many of the eggs 

were the glistening brownish black of well hardened eggs but 

some were pellucid green, showing that they had very recently 
been deposited. They were upon the plants indiscriminately on 

leaves and stalks. Males and oviparous females were present 

upon both these plants. 

The appearance of the oviparous females and the deposition 

of eggs with the uncaged material at practically the same time 
as that of the forms that had been prisoners for 2 months would 

indicate that these dates are about normal. In the insectary 

the dispersion from overcrowded potato stalks to fresh plants 

_ seemed to take place irregularly and not at any stated times, the 

condition of the infested plant apparently influencing these 

movements. The fact that they seemed to accept the fresh 

potato plants almost as readily as the peas or the shepherd’s 

purse might seem to indicate that if a similar succession of new 

potatoes were supplied them in the field they might not seek 

another host even there. As it is a wholesale migration has 

taken place each of the seasons these plantlice have been under 

observation. 
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July 7, 1915. Specimens of Macrosiphum solanifolii were 

collected from about the flower buds- GE Japanese rose on the 
campus (72-15). : 

~ 72-15 (a) aly 7, mature apterous viviparous enol: col- 

lected from Japanese rose were placed on potato in the labora- 

tory. Both the pink and the green varieties were used. These 

settled at once. .July 13,—pink and green individuals both still 
feeding, and a vigorous colony of green nymphs present, July 
20. Progeny of 72-15 (a) present in colonies of pink and green 
young. : ae 

72-15 (b) July 7,—a few alate viviparous females collected 

from Japanese rose were placed on potato plants in the labora- 

tory. Both the pink and the green variety used. July 9,—one 

pink female with 4 pink young, one green female with several 
green young. July 13,—pink and green females still feeding, 

and pink and green nymphs numerous. July 19,—plant sickly 

but aphid colonies thriving. - Nine mature apterous pink females 

(progeny of the alate forms of July 7 (72-15 (b) ) removed 

to fresh potato plant under number of 72-15.{b) (b). 

72-15 (b) (b) July 19,—9 mature apterous pink daughters 

of alates (collection 72-15 (b) ) placed on fresh potato plant. 

August 2,—the progeny of aforesaid 9 individuals now number 

approximately 500. All-are pink, 35 of these have attained their 

growth, 20 being winged and 15 apterous. 

. The descendants unto several generations, of 72- 15 which 

had been collected from Japanese rose, were kept on a suc- 

cession of fresh potato plants in the laboratory until about the 

middle of August, when both the winged and wingless aphids 

began to get restless. The infested plants were taken down to 

the insect greenhouse and left uncovered. Stems of cut Japa- 

nese rose were kept-near them in jars of water. : 

On September 15, these. potato plants still had numerous 

aphids upon them but many had left and established. thriving 

colonies of progeny upon the rose cuttings ; goosefoot, Chenopo- 

dium album, redroot -pigweed, Amaranthus retroflexus; shep- 

herd’s, purse, Capsella Bursa-pastoris; several varieties of culti- 

vated asters; and sow thistle, Sonchus oleraceous. 
Both winged and wingless viviparous mature females of ooh 

the green and pink color varieties were found feeding upon all 
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the plants listed in the foregoing paragraph and good colonies 

of young both pink and ‘green, were also feeding readily upon 
all these plants. They were along the tender terminal stems, on 

fresh leaves or in the case of the asters particularly abundant 

upon the blossom petals. 

Whether this aphid would accept so varied a diet immediately 

upon leaving the rose in the spring or not we do not know. 

After a summer upon potato it is apparently ready to play the 

role of a general feeder, judging from the wide range of food 

plants just recorded: | 

~ Maine collection data for eight seasons indicate that solani- 
folu prefers decidedly the rose in the spring and the potato in 

the summer, for it is commonly abundant upon these two and 

has not yet been conspicuous upon other vegetation here. There 

is however, no reason to suppose that any aphid will accept 

indoors a plant which it would not feed upon out of doors if 

conditions were favorable, and it might easily be present in small 

colonies without being detected. 

HOOD RIENNAS, 

GRAMINEAE. Grass Family. 

Zea.mays L. Britton, W. E. 1913. 12th Rept. St. Ent. of Conn. 

r IRIDACEAE. Tris Family. 

Iris sp. cultivated. Patch, Edith M., r9—1r2. Me. Agr Expt. Sta. Bul. 202. 

Gladiolus sp. Patch, Edith M. 1912. Me. Agr. Expt. Sta. Bal. 202. 

POLYGONACEAE. . 

Fagopyrum esculentum Moench. Buckwheat. Patch, Edith M. 1907, 

field collection, (16-07). 

CHENOPODIACEAE. Goosefoot Family. 

Chenopodium. album L. Patch, Edith M. 1015. Notebook record for 

Sept. 15. Greenhouse material. 

AMARANTHACEAE. Amaranth Family. 

Amaranthus retroflexus L. ‘Redroot pigweed. Patch, Edith M. tots. 

Notebook record for Sept. 15. Greenhouse material. 

GRUCIFERAE. Mustard Family. 

Eeisica Rapa L. Turnip. Patch, Edith M. 1905, field collection’ (62-05). 

Capsella Bursa-pastoris (1) Patch; Edith M: 1907. Me, Agr. Expt. 

sta. Bul. No.-147, p. 244. : D3" 
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ROSACEAE. Rose Family. 

Pyrus malus (Hill). Apple. Baker, A. C. 1915. Letter of May a: 

“Last season we found the green variety feeding on 

apple. . . . I had noted the species previously on 

apple in the pink form, as well as the pink one on 

potatoes.” 

Rosa species. Patch, Edith M. 1914 (1915). Bul. 233. Me Agr. Expt. 

Sta. Japanese rose; 1915, Notebook record for July 

13, apterous viviparous form on wild rose. 

LEGUMINOSAE. Pulse Family. 

Phaseolus vulgaris L. Bean. Patch, Edith M. 1905, field collection 

(53-05). 
Pisum sativum L. Garden pea. Patch, Edith M. 1907. Me. Agr. Expt. 

Sta. Bul. No. 147, p. 244. Gréenhouse test with pro- 

geny from potato colonies. 

SOLANACEAE. Nightshade Family. 

Physalis species. Ground cherry. Webster, R. L. 1915. Iowa Bulletin 155. 

Solanum jasminoides Paxt. Pepper vine. Ashmead, Wm. 1882. Cana- 

dian Entomologist. 

Solanum melongena L. Egg plant, Chittenden, F. H. 1915. In letter ot 

June 22 “Collected at Washington between June 17 

and 21, 1915.” 

Solanum tuberosum L. Potato. Fletcher, James. 1905. Ann. Rept. on 

Expt. Farms for 1904: Patch, Edith M. 1907-1915. 

Bulletins of Me. Agr. Expt. Sta.: Davis, J. J. torr, 

Jour: Ec! Ent); Britton, Wie sors sieth ekept. St 

Ent. of Conn. Webster, R. L. 1915. Iowa Bul. 155. 

COMPOSITAE. Composite Family. 

_ Aster cultivated. Patch, Edith M. 1915 Notebook record for Sept. 15. 

Greenhouse material. 

Cineraria sp. Ross, William A. i914. In letter of Feb. 26, greenhouse 

material, “taken from flower stalks and foliage.” 

Lactuca sp. Davidson, W. M. tgr2. Jour, Ec. Ent. 

Sonchus oleraceous. Patch, Edith M. 1915. Notebook record ror 

Sept. 15. Greenhouse material. 

NOTES. 

The type specimens of solanifolii are presumably lost. Lhe writer 

once called at the Smithsonian Museum to consult. Dr. Wm. Ashmead 

as to the possibility of referring to these and received the 1nformatmwn 

that “the type is knocking around in a vial somewhere, probably dry by 

this time. Then he continued with cordial interest: “If you have a 

large green Macrosiphum on Solanum you have solanifolii all right.” 
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Upon this evidence the potato pest of Maine fields was identified with 

the “pepper vine” aphid of Florida, after comparing it with specimens 

which were being determined by Mr. Pergande as solanifolit. 

The original description of the wingless female accords with the 

species generally known as solanifolii except that “style short, conical,” 

is hardly applicable to any mature representative of the genus concerned. 

For this reason it seems likely that the specimen recorded may have been 

in the last nymphal stage, at which time the style or cauda would be 

short and conical. As was customary at that time, the spur of the 

sixth antennal joint is designated as the seventh. 

The so-called male of the original description is the winged form of 

scme other species of aphid. 

It is an interesting fact that this species, though widely known in 

this country as a rose aphid and existing in various collections under a 

commonly recognized manuscript name, has not been described from the 

rose, although its identity with solanifolii remained unsuspected and it 

has for some years been supposed to be an undescribed rose species. 

Considering the range of food plants this aphid accepts it would pe 

surprising if the synonomy when it is finally worked out did not con- 

tain a long list of names. It is certain that it has been recorded tor 

fist at times and it is possible that some of the food plants AEGESUISE 

to pisi really belong to the dietary of solanifolii. 

The present paper is not concerned with the question as to whether 

solanifola should fall as a synonym of some well known European 

species. It seems safer to confine the problem to America, at least until 

we learn to recognize this species on our own territory regardless of 

the foodplant from which it is collected. 
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1912. Davidson, W. M. Macrosiphum solanifoli.: Aphid notes from 

California. Journal of Economic Entomology. Vol. 5, p. 411. 

Recorded from wild lettuce. 

1912. Patch, Edith M. Macrosiphum solanifolii. Aphid Pests ot 

i Maine. Me. Agr: Expt. Sta. Bulletin 202, p. 178. Aipparently 

this species collected from Gladiolus and cultivated Iris. 

Tor3. Britton, W. E. -Macrosiphum solanifolti, 12th Rept. of the State 

Entomologist of Connecticut for 1912, p. 294. Reported from 

leaves of corn and potatoes.- ; 

1914. Patch, Edith M. Macrosiphum solanifoli. Maine Aphids of the 

Rose Family. \Me. Agr. Expt. Sta., Bulletin 233, p. _ Recorded 

from Japanese rose. 

tT915. Webster, R. L. Macresiphum solanifoli. Potato Insects. Agr. 

Expt. Sta., Iowa St. Col. of Agric. and Mech. Arts. Bul. 155, 

pp. 400-406. Recorded from two species of wild ground 

cherry. (Physalis). 

NATURAL CONTROLS. 

It is always well to bear in mind concerning the injury inflicted 
by any plantlouse that so many elements of uncertainty enter 

into the career of these insects that it is quite impossible to 

predict whether such a pest is likely to trouble us for two or 
many consecutive years, or succumb to some adverse condition 

and practically disappear for a long time. 
The weather, for instance, plays an important part in the 

welfare of aphids, heavy rains washing the tender forms from 

the plants, and cold days retarding the rate of their increase. 

Certain climatic conditions are favorable to fungus parasitism 

which may sweep out the plantlice from a large area in a few 
days’ time. ; 

Then, too, in some seasons, predaceous and parasitic insects 

appear in numbers sufficient to render any artificial remedial 

measures superfluous. 

REMEDIAL MEASURES. 

Clean culture. Since the pink and green potato aphid passes 

the winter in the egg stage presumably upon a great variety 

of weeds near infested potato fields, the practice of fall plowing 

commends itself, and also the burning over of weedy places in 
the vicinity of potato fields in the fall or early spring. As it 

seems not impossible, although it has not been observed in the 

field, that belated individuals might under certain conditions 
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remain upon the potato vines and. deposit overwintering eggs 

there, the custom common through Aroostook County of burning 

the old stalks is commendable in this connection. 

As the aphid feeds upon a wide range of plants, the fore- 

going measures should be observed relative to other crops grown 

in rotation on the same ground. 

Sprays. Cultivated roses should be sprayed with some good 
tobacco decoction if found to be infested with these plantlice 

in the spring. This is both for the health of the rose bushes as 

a direct measure and for the potato crop indirectly, because 

none of the aphids which are killed on the rose can migrate to 

the potato fields later on. ; 
If the infestation upon the potato is excessive a tobacco spray 

for aphids might be given. 
When the trouble is confined to greenhouse plants either 

tobacco sprays or fumigation can be resorted to according to the 

experience and preference of the operator. 

Formula—Tobacco Decoction. 

Tobacco stems or tobacco dust*...... 2 pounds. 

WAV EUSEI Ce ald One nee eine Oi en een a arte ce 4 gallons. 

Put the tobacco in the water, enough to cover, which may be 

either cold or hot. Place over the fire and when the water has 

reached the boiling point, remove some of the fire and allow 

the water to simply simmer for fully one hour, when the liquid 

is ready to be drained off, diluted to the above proportions and 

appled. Boiling violently drives off the nicotine. If whole-leaf 

tobacco is used prepare as above, using one pound of tobacco 
to each four gallons of water. No lime or other alkaline sub- 

stance should be added to the tobacco while cooking. Apply at 

once or within a few days after making, if possible. 

Certain reliable extracts such as “Black Leaf,’ “Black Leaf 
40,” and “Nikoteen” can be secured through local druggists. 

The Black Leaf preparations are manufactured by The Ken- 

tucky Tobacco Product Company, Louisville, Ky., and are 

earried by the Collins Hardware Company, 97 Friend St., Bos- 

ton, Mass. Nikoteen is manufactured by The Nikotine Manu- 
facturing Company, St. Louis, Mo., and can be secured from 

Joseph Brick & Sons, 47-54 N. Market St., Boston, Mass... 

*Refuse from cigar factories. 
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There is nothing to do in the preparation of these extracts 

except to stir the contents of the can before pouring out any 

quantity for dilution. In most cases one gallon of the Black 

Leaf will be found sufficient for each 70 gallons of water. But 

if in the treatment of any louse this does not seem sufficient it 
may be used in proportion of one gallon to 60 or 65 gallons of 

water. Careful sprayers have usually succeeded in killing plant- 

lice with this preparation in the proportion of one gallon to each 

1oo gallons of water. Thoroughness of application is of as 

much importance as the strength of the material. 

Nikoteen is a more concentrated abstract, I part being used 

with from 400 to 600 parts of water. 
Black Leaf 40 is a concentrated solution of nicotine-sulphate 

and is widely and successfully used in large western orchards, 

at the rate of I part to 700 or 800 parts of water. Some have 

been successful with 1 part to 1000 parts of water. 
It is the common practice to add soap,—whale oil soap or 

good laundry soap at the rate of 2 bars to 50 gallons. This is 
to lessen the formation of drops, causing the spray to cover - 
surfaces more in the form of a thin film. 

Better success is obtained by some by using a little lime in- 

stead of soap, the inert solid in suspension aiding the extract to 

“wet” and “stick” to the bodies of the aphids. For the pur- 

pose I pound of stone lime, slaked and strained into 50 gallons 

of tobacco extract as prepared for application, is sufficient. 
When other plant enemies besides aphids are present “Com- 

_ bination sprays” are frequently successfully applied. Self- 

boiled lime-sulphur (8-8-50 cold) may be used adding 1-70 of 

its volume of Black Leaf. On the same basis Black Leaf may 

be combined with Bordeaux (5-5-50) or with lead arsenate or 

with both together when foes combine against one kind of 

plant. 

Even when the spraying is thoroughly done some of the 

aphids are likely to escape. Watch should therefore be kept and 

if the first application seems unsatisfactory, a second treatment 

in the course of a week is desirable. 
When a small quantity of spray is required one teaspoonful 

of Black Leaf 40 in one gallon of water is a convenient amount 

to mix. 
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Fig. 47. Pink and green aphid on potato stalk. Jeaves covered 

with honey dew, honey dew fungus, and cast skins. 
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Fig. 48. Potato plant showing the result of 14 days infestation of 

plantlice on stalks which were previously healthy. 
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Fig. 49. Macrosiphum solanifolu, antennae and cornicles. A, alate 

male; B, apterous viviparous female; C, alate viviparous female; D, 

male; E, apterous oviparous female; F, alate viviparous female, pink 

variety; G, apterous viviparous female, green variety. 





BULLETIN 243. 

FURTHER DATA ON THE MEASUREMENT OF 

INBREEDING: 

By Raymonp PEart. 

The purpose of the present bulletin is to continue the discus- 

sion of the measurement of inbreeding beyond the point where 

it was left in Bulletin 215 of this Station? In that bulletin, 

*This bulletin is based on certain technical studies on the theory of 

inbreeding which have appeared since the publication of Bulletin 215 

of this Station. These technical papers have appeared under the general 

title “Studies on Inbreeding.” The following list gives the bibliographi- 

cal data regarding this series. 

Studies on Inbreeding. 1. A Contribution towards an Analysis of 

the Problem of Inbreeding. By R. Pearl, Amer. Nat. Vol. XLVII, pp. 

577-615, 1913. 
Il. Tables for Calculating Coefficients of Inbreeding. By R. Pearl 

and John Rice Miner, Ann. Rept. Me. Agr. Expt. Stat. for 1913, pp. 

101-202, (Bulletin 218), 1913. 

III. On the Results of Inbreeding a Mendelian Population: A 

Correction and Extension of Previous Conclusions. By R. Pearl, 

Amer. Nat. Vol. XLVIII, pp. 57-62, 1914. 

IV. On a General Formula for the Constitution of the nth Generation 

of a Mendelian Population in which all Matings are of Brother and 

Sister. By R. Pearl. Jbid. Vol. XLVIII, pp. 490-494, 1914. 

V. Inbreeding and Relationship Coefficients. By R. Pearl. Jbid. 

Vol. XLVIII, pp. 513-523, 1914. 

VI. Some Further Considerations regarding Cousin and Related 

Kinds of Mating. By R. Pearl. Ibid. Vol. XLIX, pp. 570-575, 1915. 

It should be said that the above papers (with the exception of II) 

are not available for distribution by the Maine Agricultural Experiment 

Station. It is, however, the aim of the present bulletin, in conjunction 

with Bulletin 215 of this Station, to present the essential features of 

this series of studies likely to be of interest to the practical stock breeder 

in condensed form. A general review of the whole subject in detail 

will be found in the present writer’s book entitled “Modes of Research 

in Genetics,” New York (The Macmillan Co.) 1915. 

"Pearl, R. The Measurement of the Intensity of Inbreeding. Ma 

Agr. Expt. Stat. Bulletin 215, pp. 123-138. 1013. 
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besides the general theory of the inbreeding coefficients and the 
practical means for their calculation, the consequences of con- 
tinued brother X sister and parent x offspring breeding were 

discussed. Along the same line we shall now consider the the- 
oretical consequences of 

(a) Continued mating of first cousins, and 

(b) Continued breeding of individuals exhibiting the avun- 

cular type of relationship, that is, uncle & niece or nephew X 
aunt, 

Another matter which will be discussed, as it was not con- 

sidered at all in Bulletin 215, is the measurement of the pro- 

portionate part played in the total observed inbreeding by the 

fact that sire and dam are related to each other, as compared 

with inbreeding in the ancestry of either sire or dam alone. 

Cousin MatTING. 

There are two possible sorts of first cousins, single and 

double. In the first case one of the parents of any individual 
is a brother (or sister) to the one of the parents of the other 

individual in the mating. In the second case, both the parents 
occupy this relation to the parents of the other individual in the 

mating. 

These two sorts of first cousinship are shown in Pedigree 
Tables I and II. 

=. 
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PEDIGREE TABLE I (HYPOTHETICAL). 

To Illustrate the Continued Breeding of First Cousin X First 

Cousin — Single Cousins. 
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PEDIGREE TABLE II (HYPOTHETICAL). 

To Illustrate the Continued Breeding of First Cousin X Furst 
Cousin — Double Cousins. 
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TABLE 1. 

Values of the Successive Coefficients of Inbreeding in the Case 

of Continued Cousin Mating. 

Ancestral Coefficient for | Coefficient for | Coefficient for 
Coefficient of Generation Single Cousins | Double Cousins Brother x 
Inbreeding Included | Sister 

ZO 1 0) 0 0 
Zl BY 0) 0 50 .00 
Z2 3 25.00 50:00, 75.00 
3 4 50.00 75 .00 87.50 

Zs 5 68.75 87 .5Q 93.75 
Zs 6 81.25 | 93.75 96.98 
Z6 aw 89.06 | 96.98 98 .44 
Li 8 93.75 lose a4 99.22 
78 9 96.48 99 .22 99.61 
“9 10 98 .05 | 99.61 99.80 
Zi0 11 98 .93 99.80 99.99 
Zul 12 99.41 99.90 99.95 
Zi2 13 99.68 99.95 99.98 
Zi3 14 99.83 99.98 99.99 
Z4 15 99.91 99.99 99 .994 
Zs 16 99.95 99.994 99 .997 

The values of the coefficients of inbreeding (Zo to Zs) for 

continued single and double cousin matings are shown in Table 

I. These coefficients are calculated from the usual formula, 

: . 100 (P n43—Gn44) ‘: 
: gees deen Ls (i) n 

14 n+1 

where p,,, denotes the maximum possible number of different 
individuals involved in the matings of the n-++1 generation, 

Qn41 the actual number of different individuals involved in 

these matings. The method of using this formula on a pedigree 

has been fully explained® and need not be repeated here. 
The data of Table I are given graphically in Fig. 50, together 

with the curve for brother X sister and parent X offspring. 

From the table and figure it is seen that with continued in- 

_breeding according to any one of these four types the coefficient 
approaches the value 100. The rate of approach is different, 

however, in the different cases. The curves fall into two pairs. 

The brother X sister and the double cousin curves are precisely 

alike so far as concerns their curvature or shape at any given 

point. Similarly, the parent < offspring and single cousin curves 

"Me. Agr. Expt. Stat. Bulletin 215, pp. 127-135. 
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are of the same shape. The essential point of difference is that 

the cousin curves lag a generation behind the others. 

COLFFICIENTS 

} é 40 
GENERATIONS 

Fic. 50. Curves of inbreeding, showing (a) the limiting case of con- 

tinued brother < sister breeding, wherein the successive coefficients of 

inbreeding have the maximum values; (b) continued parent X< offspring 

mating; (c) continued first-cousin X first-cousin mating where the 

cousinship is double (C’ * C’), and (d) continued first-cousin X first- 

cousin mating where the cousinship is single (C’ X C’). The continued 

mating of uncle & niece gives the same curve as C’ X C. 

AVUNCULAR MATINGS. 

We may next consider the degree of inbreeding which follows 

continued mating of the type uncle & niece. Pedigree Table I1 

gives a pedigree which is of this sort. In this, as in all the other 

pedigrees in this paper, the upper of two bracketed individuals 
is regarded always as the male, and the lower as the female. 

Thus in Pedigree Table III individual b is a female. the niece 

of individual a with whom she is mated; her father e having 

been a full brother of a. 
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PEDIGREE TABLE III (HYPOTHETICAL). 

To Illustrate the Mating of Uncle * Niece. 
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The values of the coefficients of inbreeding for uncle X niece 

mating are given in Table 2. 

TABLE 2. 

Values of Coefficients of Inbreeding for Continued Uncle < 

_ Niece Mating. 

Coefficient Number of Ancestral Generations Value of Coefficient 

Zo I 0 

Ly 2 (0) 

Z2 2 25.00 

Zs 4 50.00 

Z, 5 68.75 
Zs 6 81.25 

etc. etc. etc. as in Table I 
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From this table it appears that the values of the coefficients 

of inbreeding will be exactly the same for this type of mating 

as in the case of singie cousin mating. In other words the in- 

breeding is of the same degree of intensity if uncle is bred with 

niece, or nephew with aunt, as if single first cousins are mated 

together. 

From the data presented in this and former papers it is clear 

that inbreeding continued for about ten generations, quite regard- 
less of the type of mating, provided only it be continuously fol- 

lowed, leads to within one or two per cent. of complete “con- 

centration of blood.” The bearing of this result upon the gen- 

eral question of the degree of inbreeding which exists in the 

ancestry of our domestic animals today is obvious. To consider 

but a single case: In 1789° a law was passed prohibiting the 

importation of cattle into the Island of Jersey. Hence it fol- 

lows that all pure-bred Jersey cattle of the present time must 

be of the descendants of the relatively few animals on the 

Island in 1790. Taking three years as about the average gen- 

eration interval in cattle, this means about forty generations 

since the Island was closed to importation. The concentration 

of lines of descent which must have occurred in this time merely 

by the dropping of lines and quite regardless of the type of 

mating is obvious. This is not the place to go in detail into the 

discussion of inbreeding in Jerseys, especially as the writer hopes 

shortly to publish the results of an extensive study of this mat- 

ter, but it seems desirable to emphasize the bearing of such 
hypothetical pedigrees for particular types of mating as are 

given in this and earlier papers, on the general problem of 

inbreeding. 

*Teste Rees’s Encyclopedia and H. S. Redfield, Natl, Stockman and 

Farmer, December 15, 1802. 
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INBREEDING AND RELATIONSHIP COEFFICIENTS. 

The pedigree of an individual consists of two halves. One 

of these halves is made up of the sire and his ancestors; the 

other of the dam and her ancestors. Following the conception 

of inbreeding set forth in detail in the earlier papers of this 

series it is plain that the values of the coefficients of inbreeding 

for a particular pedigree are composed of the following ele- 

ments. 

t. The occurrence of the same individual anima!s more than 

once on the sire’s side of the pedigree only. 

2. The occurrence of the same individual animals more than 

once on the dam’s side of the pedigree only. 

3. The reappearance of animals which appear first on one 

side of the pedigree (either the sire’s or the dam’s) on the other 

side. 

If only 1 and 2 are to be found in the pedigree it means that 

the sire and the dam are totally unrelated (within the limits 

covered by the pedigree in the particular case). On the other 

hand, the occurrence of 3 means that sire and dam are in some 

degree related, and that a portion of the observed inbreeding 

arises because of that fact. Now the coefficients of inbreeding, 

in and of themselves, tell nothing about what proportionate 

part has been played by these three elements in reaching the 
final result. It is a matter of great importance to have informa- 

tion on this point because of its genetic significance. It is the 
purpose of the present discussion to describe a general method 

for obtaining this desired information. 

The first step in the method, stated briefly, is to break up the 

pedigree elimination table formed to get the successive values 

of Prat — Goa in our former notation, into four different 

parts. One of these parts will include the primary reappear- 
ance on the sire’s side of the pedigree of such animals as appear 

~ first on the same side This may be called the “male only” table. 

The second part will include the primary reappearance on the 

dam’s side of such animals as first appear on the same side. 

This is the “female only” table. The third part will include the 

primary reappearance on the dam’s side of such animals as 

first appear on the sire’s side. The fourth part is the reverse 
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of the third. These last two may be called the “cross tables.” 
The sums of the totals of these partial tables will give the total 

Pn+t—Gn4+1 Values for the successive generations. 
The formation of the tables on this plan may be illustrated 

with some examples. These examples will also show the skele- 

ton method of writing pedigree elimination tables, which saves 

much labor. This was referred to, but not significantly illus- 

trated, in the earlier bulletin. It consists simply in doubling 
the total of the column for each generation rather than the 

separate items. 
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TABLE 3. 

235 

Partial Pedigree Elimination Table for King Melia Rioter 14th 

Showing the Primary Reappearances on the Sire’s Side of 

the Pedigree of Animals which first Appear on that Side. 

Generations. sports es see cas | | 3 5 6 7 | 8 10 11 12 
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Sir George SEA DeLee elec lee (Ee AG ale i Rech ERG ee REE OSS We oi Re 
Dyianaspiotemerrny Cees eee line meee Bs || Ne Ut erro [eh al Ie Peon | Peete li AiG 
(Ord iting soe hlols Stoeger cil here Resa Ewen pears baci) ee lsc leat ect all neve geet Pera Keoareeioso| loiceoncte 

DE TeTIG eee Henne fotseree ea eel ef ahead eons SP Tan a) Lea Na areal (oa naien cee | Senn ata | es ee oe 
tugeorspVictoria.- 2.00. ee |e clodlm... : | ERA (S32) S| setae a DO ces, aes| | ce ueeecrsy a (Dame a 
WAIGOTE TELE as cee seceostene Suet ta [esac Nestea Pegtca besresser at esioresel (Be eees Haltted Eten] Remini Eencie ser cara Renee ctl MON 
Pailin eewa ye tele is seaesleve le - ete Vee Vsteysecal Eesee cist Noyestia eal fe te cman [ea gee ene Antal Iai ol ecchtoy 
Gannda 3} Aarti, JET U IIS cei ces ence |e ete eyes hese a [eres tage Rt atl Poni [peep eee ky SRE re HE ee ee eae Cee et 
OnldandisENorace ss. - 2s se |e lee Se [Pease eel Coestaoee eases tate | op Lce al eae eel pee cS cot Sebans Seen ev ate 
StokesPogisrad sma tye ou Al laellices sti oie a [esa Shi otters! |e ell eps eerie etal ecocaia alat eae 
Tayi alaarn Oe Sits J benerel oes eee | peg (eel howl ieee | fet See Neleeeo cl tend bere eee ol Sn eie e| tetera |bcrolo c 
Wordelsiscare: aa heresies aes | tenets 
Lucey of St. Lambert...... 
Drannor ot wlambert:. 15-1. c|2 cle alon ot | 
Reiomouslambertectn seen | eels ee 
Orloiizrmenret ey ee cr ee eel ote Res oe 
Bachelor of St. Lambert. ..|..}..)..]|...- 
idavofist-elbamberts as... | oie 2: See 
Wietoriblurotns wens se assis |e =| lide Reese 6 
Siiolieey Lora) Sten a oo as eon oellas se | Ee 
Neordplispatn seine ass us \a3|| a0] Pare 
IL foyHAVE SG Sega Chalet Ceara a eeried Nee fail ee 
Ate Liane err a err ie calles wallese 
lLorcl ibrar i nos edouvese collar Bia ees bees 
Pride of Windsor..........|.. ef | bien | eae 
TDesen Geel Ap fa ae Ne Le ae Sora ha fel berets 
PATE Tite reps Sea aetanel 
Wictor Anigonee cee 2. ieee lon Solari Saar 
paul Meee ee payepeeses eo eicecs eed sates |e littecears 
NTTOOITE YE. 37 ea ache eae Ee 
HEISE LEC oe ite oe Giate aoe Bal toe (esc 
Berthe........ Sep renyen eh tae veso!| te Bo eral cee 

po cal siege he cca val ass 

5 In this and the following table the numbers in brackets are in each case twice the 
sum of the numbers in the preceding column. They represent the accumulated ancestral 
reduplication up to the generation in question. 
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The pedigree for 12 ancestral generations of the Jersey bull 

King Melia Rioter 14th (103901) may be taken as the first 

illustration. 

TABLE 4. 

Partial Pedigree Elimination Table for King Melia Rioter r4th 

Showing the Primary Reappearances on the Dam’s Side of 

the Pedigree of Ammals which first Appear on that Side. — 

Generakiontensenceeoecee Paine Wei Maio eNO fet @O) NG) ~ “Aa 

ainecsme Rio tenmlbady mare ae SSS eS AS 1 8B OO es 

Table 5 is clearly the one which demands special attention. 

As will shortly appear, it is the most important for the theory 

of inbreeding. Let us attempt its analysis. Just what does the 

first entry mean genetically? It states that King Melia Ruoter, 

an animal which first appeared on the sire’s side of the pedigree, 

reappeared in the second ancestral generation on the dam’s 

COEFFICIENTS 

é é 4 
CENLAATIONS 

Fic. 51. Diagram showing (a) the total inbreeding (heavy solid line) 

and (b) the relationship (heavy broken line) curves for the Jersey bull, 

King Melia Rioter 14th. The high order of the inbreeding and relation- 

ship between the sire and dam in this case is evident by comparison with 

the lighter lines, which give the maximum values for continued brother 

xX sister, and parent X offspring. 



FURTHER DATA ON THE MEASUREMENT OF INBREEDING. 237 

side. What this clearly means is that at least one-half of all 

the dam’s ancestors, in the third and higher ancestral genera- 

tions, are, identically the same animals as are ancestors of the 

sire. The next entry in Table 5 indicates that in the fourth 

and higher ancestral generations at least 2 of all the dam’s 

ancestors were the same individual animals as were also ances- 

tors of the sire. One-half of them were the same before the 

reappearance of St. Lambert’s Rioter King. He makes up the 

additional 4 of the dam’s ancestry. 

TABLE 5. 

Partial Pedigree Elimination Table for King Melia Rioter 14th 

Showing the Primary Reappearances on the Dam’s Side of 
the Pedigree of Animals which first Appear on the Sire’s Side. 

Crosman tapas A see DS Ibid), eed Gale gees. | oe bat) ain) se 

iKonoaVieliashiotene) ssi.) eee! 1|(2) 
St. Lambert’s Rioter King....... Sl ene 
Kanevofmstalam Dente. 5 42 BS ete itate 
SiWambert i Boyne. 44-4. Alacra ieee 
Stwwamibentyboyas oa Hoc. cee a's | ere | Stes epee 
O@aldamadissNoOrasen ie. nr eee PEN resell lee ell 6 .cnere 
NimelambertseRiotens Mange ssn ae tae ell ee 
Stelambenveboveroea ast e Heer een | tes | Parenter [ae Se 
Kanerotestavllambentaiec ae oe mae Be 
Stalambertissletty.. 50-500... Ss hea 
ILetiny Colles Qos se os once oe eae ue lens 
Kincrotespallambertonn ios vere en al et ae Leet 
MG UISexse Grace ics s)s)neas cee ae ei seal Poses Seren cree | 

Taiolis soo) a ae 1121/5] 12| 28 | 59] 119 | 240 |480|960|1 920 
j | | | | 

From these tables it is obvious that a very considerable portion 

of the inbreeding shown in the pedigree of King Melia Rioter 
14th arises from the fact that his sire and dam were closely 

related. Furthermore, both sire and dam are closely inbred 

in their own lines. The curve of total inbreeding in this case 
is shown in Fig. 51, along with the curves for continued brother 

x sister, and parent by offspring. 

TABLE 6. 

Summarized Pedigree Elimination Table for King Melia 
Rioter 14th. 

Generation atu ao A alee eh Si Od ag) tall ae 

qreray is ee | 
Bo Ua eo Re ec eee e\ealGaaeGs| San aael isoalietEnOG 
2 qaliie otal Bae ee ne ees bene i 62 ialinS | lG| aed 2 |na G4 | ees 
(CHRO SSO RIE teat a eee 1} 2] 5/12/28! 59) 119] 240} 480 960| 1,920 

Mineatheme ern aceite dent aa! 1| 2| 6/16'46| 104) 232| 475| 959] 1,922) 3,844 
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From this we have, for the inbreeding coefficients, 
Zo Se) 

Zi = 25.00 

Z. = 25.00 

Zs = 37.50 

Z; = 50.00 

Zs = 71.88 

Zs = 81.25 

Z: = 90.63 

Zs = 92.77 
Z = 93.65 

Zio = 93.85 

Zu = 93.85 

PEDIGREE TABLE IV. 

Pedigree for Four Ancestral Generations of King Melia 

Rioter 14th. 

re) % | No. 63200 o|No. 56581 o'| No. 22041 
4 i Melia Ann’s Son. 

a Melia Ann’s King. |No. 100775 
Marjorie | | Lottie Melia Ann. 

, | Melia Ann’s | | 
gs Son. No. 157263 Q|No. 22041 
3 | @ Melia Ann’s Son. 
re Marjorie Mela — 

hoeeet| Ann. No. 995883 
3 | | Mary Melia Ann. 

a No. 181544 9/No. 58169 | No. 54896 
a | St. Lambert’s Rioter King. 
i 7 { 
aa | King of All Kings. |No. 114804 

| Letty St. Lambert’s Letty. 
st Silver | 

alg Hair. | No. 148456 9|No. 32559 
a1 | Exile of St. Anne’s. 

oan Exile’s Silver No. 69449 Q| 
6 | a Hair. Silver Hair 4th. 

beige | SE | errs | 
pe eS No. 73104 oo) No. 68200 a) No. 56581 : 

i) \ Melia Ann’s King. 
ho @® Marjorie Melia 
Eames Ann’s Son. No. 157263 
lies Marjorie Melia Ann. 
akan ee | @ King Melia. ———_—_— 
| | Rioter. |No. 181544 e|No. 58169 

B ® King of All Kings. 

| 3 |\@ Letty Silver Hair. | No. 148456 
= |\® Exile’s Silver Hair. 
| 32 $$$ $<] 

| %| No. 219360 Z|No. 62098 o'| No. 54896 
hl dea } @ St. Lambert’s Rioter King. 
ees | King Rioter’s 

Lad. No. 142296 
Dula King’s Riotress Nora. 

= = Riotress | | ———————_ 
lo re Maid. No. 218796 2|No. 57778 
2 nN | St. Lambert’s Boy. 

am .1N St. Lambert’s | | 
Gael io Dula Riotress. |No. 174761 

4 Z Rioter Lad’s First Daughter. 
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These facts will possibly be made clearer to those not actually 

working much with pedigrees by Pedigree Table IV, which 
gives the first four ancestral generations’ of the pedigree of 

King Melia Rioter 14th. 
Generalizing the above reasoning we get the following result. 

In As, and higher ancestral generations, 2-4 = 50.00 per cent. 

of the dam’s ancestors are animals which are also ancestors 

of the sire. 
In As, and higher ancestral generations, 5-8 = 62.50 per cent. 

of the dam’s ancestors are animals which are also ancestors 

forthe sire: 

In As, and higher ancestral generations, 12-16 = 75.00 per cent. 

of the dam’s ancestors are animals which are also ancestors 

of the sire. 

In As, and higher ancestral generations, 28-32 = 87.50 per cent. 

of the dam’s ancestors are animals which are also ancestors 

of the sire. 

In A:, and higher ancestral generations, 59-64 = 92.19 per cent. 

of the dam’s ancestors are animals which are also ancestors 

of the sire, and so on. 

These percentages are quantities of a good deal of interest. 

They measure the degree in which King Melia Rioter 14th’s 

sire and dam were related to each other. Community of ances- 

try is the basis of kinship. 

Percentages derived in the way shown above, from cross 

pedigree elimination tables, I have proposed to call coefficients 

of relationship,:and to designate by the letter K, with appro- 

priate sub-numbers referring to the generation. These relation- 

ship coefficients are, with some limitations, independent of the 

inbreeding coefficients in the values they may take, though the 
two will usually be correlated to some degree. It is, however, 

‘possible to have a high value of Z with K = o. 

“In the study of pedigrees stress is naturally laid on the ancestral gen- 

erations, rather than on the filial, as in breeding experiments. It becomes 

very convenient to have a brief designation for ancestral generations, in 

the same way that F,, F., etc., are used to denote filial generations. I 

would suggest the use of the letter A with sub-numbers for this purpose. 

We then have A, denoting the parental generation, A, the grandparental, 

A; the great-grandparental, etc. 
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TABLE 7. 

Comparing the Maximum Possible, Values of the Coefficients of 
Inbreeding (Z) when the Coefficient of Relationship K Equals 

(a) Zero, and (b) roo. 

Generation Maximum Possible Value Maximum Possible Value 

of Z when K =o of Z when K = 100 

JNa : (6) (0) 

IANS, (6) 50.00 

A; 50.00 75.00 

A, 75.00 87.50 

As 87.50 93-75 
As 93-75 96.88 

A; 96.88 98.44 

As 08.44 99.22 

Ao 99.22 09.61 

Ado 99.61 99.80 

The most important feature of the relationship coefficients is 

found in their genetic implications. This can be indicated best 

by an illustration. Let us consider the case of the maximum 

possible degree of inbreeding with K =o. This will be found 

when the sire and the dam are each inbred to the highest possible 

degree (continued brother X sister mating) but are in no way 

related to each other. Such a case would be afforded. for 

example, if a Jersey bull, the product of continued brother < 

sister mating, was bred to a Holstein cow, which was also the 

product of a continued brother by sister breeding. Clearly K 

would be 0, since no animal on one half of the pedigree could 

even appear on the other. ‘The values of the successive coeffi- 

cients of inbreeding (Z’s) in such a case are shown in Table 7, 

where they are compared with the coefficients of inbreeding in 

complete continued brother X sister mating, where K = 100." 

From this it appears that an individual may be mbred in ro 

generations to within two-tenths of one per cent. as intensely, 

measured by the coefficients of inbreeding, if lis sire and dam 

are in no way related, as he would be if lus sire and dam were 

brother and sister. But clearly the germinal constitution of the 

individual produced would, except by the most remote chance, 

be quite different in the two cases. 

"Since, of course, all of a sister’s ancestors are identical with her 

brother’s. 
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It is suggested that the two constants be written together for 

each generation, the coefficient of inbreeding being followed by 
the coefficient of relationship in brackets. Thus we have 

INBREEDING AND RELATIONSHIP COEFFICIENTS OF KING MELIA 

RIOTER I4TH. 

Zo (Ki) = oO (0) 

Za (KG) 25 (0) 
Z, (Ks) = 25.00 (50.00) 

Z3 (Kz) = 37.50 (62.50) 

Z,(Ks) = 50.00 (75.00) 

Z; (Ke) = 71.88 (87.50) 

Zo (Ki) = 81.25 (92.19) 

Z; (Ks ) = 90.63 (92.97) 

Zs (Ks) = 92.77 (93.75) 
Z> (Kw) = 93-65 (93-75) 
Z10(Ky:1) = 93.85 (93.75) 
Z(Kyz) = 93.85 (93.75) 

The physical meaning of these expressions is simple and 

straightforward. Z: (K:;) tells us that in the 5th ancestral gen- 

eration of King Melia Rioter 14th he had only one-half as 
many different ancestors as was possible for that generation, 

and of his ancestors three-fourths were common to his sire and 

his dam. However one looks at the matter there can be no 

denial that King Melia Rioter 14th is a closely inbred animal. 

In Fig. 51 the heavy broken line gives the relationship co- 

efficients for King Melia Rioter 14th. It will be instructive now 

to consider another example by way of contrast. Again a 
Jersey bull, Blossom’s Glorene (102701), will be taken. Only, 

the final result need be given. 

INBREEDING AND RELATIONSHIP COEFFFICIENTS OF BLOSSOM’S 

’ ~ GLORENE, 

Z.(Ki) = 0 (0) 

AUG) = (6) (0) 
Z(Ks) = 12.50 (0) 

Z3(Ks) = 12.50 (0) 

Z,(Ks) = 25.00 (0) 

Z3(Ke) = 29.69 (0) 
Z.(K7) = 35.94 (0) 
Z:(Ks) = 40.23 (0) 
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The total inbreeding and the relationship curves are given in 

Pigs 52: 

The difference in the breeding of this bull and the one con- 

sidered in the former example is striking. In the 8th ancestral 

generation Blossom’s Glorene has but 60 per cent. of the num- 

COEFFICIENTS 

é é 10 

CLENERATIONS 

Fic. 52. Diagram showing the total inbreeding (heavy solid line) 

and the relationship (heavy broken line) curves for the Jersey bull 

Blossom’s Glorene, over a period of eight ancestral generations. Com- 

pare with Fig. 51. 

ber of different ancestors possible in that generation, but not 
one single animal in the ancestry of his sire occurs in the ances- 
try of his dam (within the limits A: to As). The probability is 

that Blossom’s Glorene is heterozygous in respect of many of 
his characters, while King Melia Rioter 14th is homozygous. 

The pedigree of Blossom’s Glorene is shown in Pedigree Table 

We 

al 
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PEDIGREE TABLE V. 

Pedigree for Four Ancestral Generations of Blossom’s Glorene. 

S| |No. 66900  o{No. 53960 o|No. P. S. 2153 J. H. B. of 
re] Golden Lad’s Golden Lad's Great Scot. (Imp.) 
D Double Successor. — — 

Grandson. No. 127228 fe) 
Golden Ora. 

No. 149149 @\|No. P. 8. 1242 J. H. B. rou 
Golden May of Golden Lad. 

; St. Peter. 
5 No. F. 8. 7983 J. H. B. 9 
& Cornflower. 

=|Ne. 99742 Q|No. 28472 o'|No. 10401 rou 
iach King Eric. 
| Glorene’s Prince. — 
S No. 4785. fe) 
2 Oxorilletta 2d. Glorene. 

on No. 50983 9 |No. 17417 r 
Og Oxori. 
Nes Oxorilletta. 
ee) No. 26838. Q 
Z. Orinoque’s Riletta. 

Ot |No. 843818. o|No. 55817. o'|No. 48886. a 
Pedro of Valley Home. 

Pedro of Valley — 
Oyama of Home 2d. No. 97528. Q 
Peach Hill Madeline Pollard. 

Farm. — 
© ; No. 132052. Q No. 31111. fof 
a) & é Essie W's. Ricter. 
ES eics Bessie of Highland.|- 
5 & No. 113949 | Q 
Beales Lena of High Land. 
Kc | ae a an 

& | '4|No. 230006 9|No. 55317 3|No. 48886. o 
Q g ® Pedro of Valley Home. 
& a Lillie of @ Pedro of Valley 
faa) Ay Peach Hill Home 2d. No. 97523. fe} 

ane Farm. ® Madeline Pollard. 
re ——— ——— 

R Ae No. 179056. 9 |No. 46717. a 
oS \o 2 Spotty Bouquet. Silver Spray Pogis. 
INS ra si 
6 {6A No. 114910. fe) 
ZIG Charm of Bouquet. 

From this table it will be seen that this bull Blossom’s Glorene 

essentially represents a cross of Island stock on St. Lambert. 

His sire is strong in Island blood particularly that of the famous 
bull Golden Lad P. S. 1242. The American blood on the sire’s. 

side is not St. Lambert. These facts make plain why it is that 
-we get the values for inbreeding and relationship coefficients. 

which have been shown above. 
In view of the very marked difference between the two Jersey: 

bulls which have been used as examples in the above discussion, 

King Melia Rioter 14th (103901) and Blossom’s Glorene 

(102701), it becomes of interest to learn something, if possible, 

about the animals themselves. An attempt has been made to do 
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this, by correspondence with the American Jersey Cattle Club, 
and the breeders and various owners of the animals under con- 

sideration.” 

Let us first consider the registered progeny of these bulls. 
These are shown in Table 8. 

TABLE 8. 

Registered Progeny of King Melia Rioter 14th and Blossom’s 
Glorene. 

KING MELIA RIOTER 14rx (103901)/|) © BLOSSOM’S GLORENE (102701) 

Sex. Name. Number Sex. | Name. Number 

Male Mary’s Jolly Raven...| 131203] Female Sadie Glorence.......-- | 296356 | Female) Maggie Lambert Blossom) 318687 
|| Female/Glorene’s Damsel......-. 330348 
ji Female’ Rose Glorene........-.- | 335349 

Female Freda Glorene........- | 8an3al 
Female Edith Glorene.......... 339352 
Female Glorene’s Loretta D- 335353 
Female jaelden Lad’s Miss Glo- 

EPL OE fine il oes 
Recrrale Gass Ola Bloss......-- 335355 
Female|Glorene’s Burletta. ..... 335358 

| 

From the table it might appear that Blossom’s Glorene was a 

much surer breeder than King Melia Rioter 14th. This, how- 

ever, was not in fact the case. The difference in the two halves 

of the table only means that more of the progeny of the former 
bull than of the latter were registered. 1 am informed by Mr. 
S. B. McCague, who was the owner of King Melia Rioter 14th 

during the major portion of his breeding life, that he was a 

sure calf getter. Mr. McCague now has a good deal of stock 

from him eligible to registration, but not registered. 

Regarding the characteristics of the two animals, it appears 

from the available evidence that both were excellent bulls, of 

fine conformation and high constitutional vigor. Unfortunately 
it is not now possible to get a photograph of either animal. 

Figures 53 and 54 give illustrations of certain of the progeny of 

“For aid.in this inquiry we are particularly indebted to Mr. R. M. 

Gow, Secretary of the American Jersey Cattle Club, who in this as in 

other matters has always been most kind in furnishing data from the 

records of the Club; to Mr. W. J. Hussey, of Mt. Pleasant, Ohio, Mr. 

S. B. McCague, of Coraopolis, Pa., Mr. J. T. Ward, of Rogers, Ohio, 

and Mr. John K. Kelly, of Kensington, Ohio. 
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King Melia Rioter 14th. This is the most interesting, because he 

was such an extremely inbred animal. The photographs were 

furnished by Mr. McCague. They leave something to be desired 

so far as posing is concerned, but still give a very fair idea 

regarding these calves. 

EG) 53: Showing two daughters and a grand-daughter of King Melia 

Rioter 14th. 

It is clear from these photographs, and the statements of the 

owners, that in spite of the excessive inbreeding these animals 

are not degenerate weaklings. King Melia Rioter 14th was as 

a calf a very superior animal, according to the statement of 

W. G. Hussey, a Jersey breeder of long experience. Mr. Mc- 

Cague, who owned him as an adult, says that he “was a splendid 

‘animal of fine conformation.” He was sold about a year ago. 

Mr. McCague states that “the party who bought him, through 
improper handling made him cross, and he killed him.” 

Regarding Blossom’s Glorene, the breeder, Mr. J. T. Ward, 

of Rogers, Ohio, writes as follows: “I sold the bull which you 
are interested about when he was a calf. Have not seen him 

since but he was a dandy when a calf . . . Enclosed you 

will find a picture of his sire. The young bull should have 
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proven as good or better than his sire.” The photograph re- 

ferred to is reproduced here as Fig. 55. 

Fic. 54. King’s King Melia, aet. 7 months, a son of King Melia Rioter 

14th, out of Meadow Brook Edna (283141). 

The last owner of this animal, Mr. J. J. Kelley of Kensington, 

Ohio, states that as an adult he fulfilled the promise he made 

as a calf and was a first-class bull. He was a sure breeder, get- 

ting stock of good quality. He was disposed of “owing to his 

vicious disposition.” 
It may fairly be said in conclusion that there does not appear 

to be any outstanding or marked difference between the two 

bulls, King Melia Rioter 14th, and Blossom’s Glorene, in respect 

of either (a) constitutional vigor, (b) breeding ability, (c) con- 

formation, or (d) quality of get. So far as these qualities, at 

least, are concerned there are no differences between these ani- 

mals in any way corresponding in either degree or kind to the 



J 
3 
, 

FURTHER DATA ON THE MEASUREMENT OF INBREEDING. 247 

differences which we have seen to exist in their pedigrees in 

respect of the degree and nature of the inbreeding there exist- 

ing. These facts constitute a definite, though small, bit of evi- 

Fic. 55. Photograph of the sire of Blossom’s Glorene, Don of Peach 

Hill Farm (86163). 

dence in favor of the view, which finds much support in the 
literature of both practical stock breeding and experimental 

genetics, that the degree of inbreeding, in and of itself alone, has 

very little directly to do with the qualities of the offspring. 

SUMMARY. 

This bulletin is a continuation of Bulletin 215 of this Station. 

In it the subject of continued cousin mating and continued 
mating of the avuncular type are first discussed. It is shown 

that all types of cousin and avuncular matings if continued lead 

to values of the coefficient of inbreeding approaching 100 per 

cent. 
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Relationship coefficients and the method of calculating them 
are described. As illustrations of method the pedigrees of two 
Jersey bulls, King Melia Rioter 14th and Blossom’s Glorene, 

are discussed. Following this the available data regarding these 

animals and their progeny are presented. 
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BLUEBERRY INSECTS IN MAINE.* 

WiLLiaAm Coricorp Woops. 

Perhaps as unique and interesting an ecological community 

as may be encountered in the state of Maine is presented by 

the blueberry barrens of Washington County which comprise 

some two hundred and fifty thousand acres of unforested wild 

land in the eastern part of the state, extending roughly from 

Cherryfield in the west to Machias in the east and comprising 

more especially Deblois and the townships numbered 16, 17, 18, 

1g, 24 and 25. How the barrens originated is a matter of dis- 

pute and there are several theories as to their beginning, but 

at any rate this fact is clear: in this section of the country 

wherever the forests are removed and more especially when 

they are destroyed by fire, blueberry bushes tend to spring up in 

large numbers. The barrens or “plains” consist of great 

stretches of mostly level or slightly rolling land more or less 

broken up by lakes and swamps, Climatic conditions such as 

characterize the whole coast of Maine prevail here: short sum- 

mers, which on the barrens are very ‘hot, and very long cold 

winters during which, however, the plants are usually well pro- 

tected by a thick covering of snow. The average annual rainfall 

is 45 inches; typically there is a heavy rainfall in the spring fol- 

lowed by a dry period in June, a condition which seems to be 

favorable to the growth of blueberry bushes. When tested the 

soil, which is a mixture of sand, gravel and loam, is found to 

give an acid reaction. 

THe BLUEBERRY IN MAINE. 

In Maine the blueberry blossoms about the middle of May, 

and on the barrens the berries begin to ripen quite generally by 

*Papers from the Maine Agricultural Experiment Station: Ento- 

mology No &3. 
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the end of July. There, the picking season lasts from the tenth 

of August until mid-September. The greater part of the barrens 

is owned by comparatively few individuals but for a moderate 

rental they lease the land to farmers and others living in the 

vicinity who, as will be explained shortly, take charge of the 

burning and picking and in general care for the property. The 

berries are picked with a rake somewhat similar to that used 

for gathering cranberries, consisting of a flat tray one end of 

which is prolonged into a row of 25 or 30 small steel teeth 
while to the opposite end a short handle is attached. When in 

use, it is swung with a forward-directed lifting movement 

More or less foreign material such as leaves and stems is gath- 

ered in this way together with the fruit, but usually the berries 

are given a preliminary winnowing in the field, and this removes 

the coarser dirt. With the rake, one man can pick on the 

average about 3 bushels a day and it is estimated that one acre 

yields about 60 bushels of berries. The land is valued at about 

50 dollars per acre. After the berries have been winnowed, 

they are packed in half bushel boxes and driven to the caun- 

neries. During the picking season the pickers move out to the 

barrens with their families and live in tents, so that the plains 

appear not unlike an army encampment, for at this time there 

are some 1,200 or more people finding their employment there. 

Although the blueberry stands transportation well, compara- 

tively little of the fruit is shipped fresh on account of the high 

rates charged, and most of the berries are sold directly to the can- 

neries and to the local markets. Washington County is the home 

of the blueberry industry in this state and 12 canneries are located 

in various towns in this county, as well as one in Amherst in 

Hancock County. Each cannery has a capacity of several hun- 

dred bushels per day and employs from 20 to 30 people. In 

1886 when the first attempt was made to can the berries, 5,000 

bushels were put up; whereas in 1912 some 90,000 bushels were 

canned and the industry valued at $2,000,000. 

Every third year the barrens are burned over, although occa- 

sionally the land is allowed to lie unburned for as many as 5 

years or even longer. As a rule, each owner divides his land 

iito 3 approximately equal lots which are burned in rotation, 

ene each year. No berries are produced on the “new burn’ (by 
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which is meant the first year’s growth of bushes) but the second 

year the bushes bear very heavily, and somewhat less heavily in 

succeeding years, the reason being that the fruit is produced 

on the new wood developed during the preceding year. All the 

stems and leaves are destroyed in the burning and only the 

tangled mass of roots remains, so that there is a very vigorous 

growth during the first year, but decidedly less the second year 

as so much energy must be expended in developing the berries. 

The fires are set on a clear morning in the spring and sweep 

across the barrens all day but are checked by the heavy dews in 

_the evening. Mr. Bird and Mr. Cobb in their thesis on the 
blueberry presented to the faculty of the University of Maine 

itt 1913 state that no free element except carbon is left when 

the bushes are burned, for the vegetable oils are converted 

into carbonates, sulphates, and phosphates, or into metallic 

oxides, all of which are soluble in the soil water. Nitrogen is 

lost, but is supposed to be returned by a symbiotic fungus which 

lives on the roots. 

Not only does the burning restore the fertility but it tends to 

keep in check the trees and bushes which would otherwise 

spring up on the plains. Three species of blueberries occur on 

the barrens, Vaccinium pennsylvanicum Lam. (including var. 

mgrum Wood), V. canadense Kalm, and V. vacillans Kalm, but 

the first two very decidedly predominate. As V. canadense 

ripens about ro days later than V. pennsylvanicum, the berry 

season is fairly long. Locally the mountain-cranberry Vac- 

cimum Vitis-Idaea L,. var minus Lodd forms a dense cover over 

the ground, especially along the sides of little ravines. Huckle- 

berries Gaylussacia baccata (Wang.) C. Koch and chokeberries, 

Pyrus melanocarpa (Michx.) Willd. are in places very plentiful, _ 

while the other more characteristic plants associated with the 

_ blueberries are the sheep-laurel, Kalmia angustifolia \,., sweet- 

fern, Myrica asplenifolia 1, and young gray birches, Betula 

populifolia Marsh. Less characteristic but common on some 

parts of the barrens are the alder, Alnus incana (1,.) Moench, 

meadow-sweet, Spiraea latifolia Borkh, and several species of 

Aster and Solidago. 

Blueberries are widely distributed elsewhere throughout the 

state but they grow only in pastures and waste land, and there 

is no real blueberry industry outside of Washington County 
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(save for the one cannery already referred to in Hancock 

County), for the fruit is used only locally while fresh. As on 

the barrens the low bush blueberries and more especially V. 
fennsylvanicum and V. canadense are the ones most generally 

gathered. Two species of high bush blueberries, V. corymbosuzm 

L. and V. atrococcum (Gray) Heller occur in the state, usually 

in moister localities, but they are little used in any section of the 
_ state with which I am familiar. 

Besides the low and high bush blueberries several other 

species of Vaccinium occur in the state. These are the bil- 

berries V. caespitosum Michx. and V. uliginosum L,. and the 

cranberries, V. Vitis-Idaea L,. var. minus Lodd, V. Oxycoccus 

L. and V. macrocarpon Ait. 

Insects ATTACKING THE Fruit Drrectry. 

Tue AppLeE Maccot Rhagoletis romonella Walsh. 

Distribution. Most important of the insects affecting the 

blueberry and the one around which the chief economic interest 

centers is the ordinary apple maggot or railroad worm, Rhago- 

letis pomonella Walsh (Diptera, Trypetidae). In Maine this 

fly in so far as the blueberry is concerned apparently is restricted 

to the barrens of Washington County although as an apple pest 

this species is widespread and troublesome throughout the stare. 

Mid-July is the time during which the adults begin to appear on 

the plains. Eggs deposited in the berries during August hatch 

into white maggots which become full grown in about two 

weeks and enter the soil to pupate, spending the winter as 

puparia and emerging as adult flies in the course of the succee:l- 

ing summer, 

Seasonal history and life history in the blueberry. The adult. 
Rhagoletis pomonella in the adult form is a beautrful little black 

fly with banded wings. Although the total number of individ- 

uals on the whole extent of the barrens must be very large they 

are nowhere very abundant and the writer has never captured 

more than 22 in any one day even when he has spent 8 or 9 

continuous hours on the plains, while usually one sees but 12 

or 15 or even fewer. 
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All of the writer’s observations were made in the vicinity of 

Cherryfield, Maine, as this town offered the easiest access to the 

barrens. In 1913 two trips were made to the plains, the first on 

July 30 and the second on August 14. Adults were present on 

both dates. Rather more data are available for 1914. On July 

2 the writer made his first visit to the plains for that year, No 
flies had yet emerged. An attempt to dig out puparia was 

partially successful for a few were obtained, but this is an im- 

practicable procedure partly because, as the puparia are so 

scattered, much soil must be sifted to reveal only a few, and 

partly because the tangled mass of roots and underground 

stems renders digging very difficult. No flies emerged from any 

of these puparia and subsequent examination showed that all 

were dead, probably, as will be made clearer later, because they 

were dug on “new burn.” On July 20 a few adults were cap- 

tured and it seems fair to assume that they began to emerge 

about the middle of the month. On July 30 and August 12 the 

flies were fairly common, but they were decidedly more numer- 

ous on August 18-20. Imagos were still fairly common but 

noticeably fewer on August 25 and but one fly was observed on 

September 10. Adults were fairly common on August 26, 1915. 

Under artificial conditions emergence covers a considerable 

period of time. Pupae obtained from material collected during 

the summer of 1913 were kept at room temperature through the 

following winter and spring, February 11, 1914 and May 8, 
IQ14 were the extreme dates of the emergence of adults from 

puparia kept under exactly the same conditions in the laboratory. 

None emerged however between February 11 when a single 

female developed and April 3. 35 out of the total 54 emerged 

between April 14 and April 27. 

As the puparia which were dug in the field failed to produce 

adults the writer was unable to determine the preoviposition 

period. No maggots were found on July 30, 1914 but on 

August 12 larvae at least a week old were fairly common. This 

would indicate a preoviposition period of at least 15 days and 

probabiy longer. Doctor Illingworth (Cornell Exp. Sta, Bul. 

324, p. 143) records it as 24 days for specimens bred from appie. 

In this bulletin is published also a detailed account, with figures, 

of the development of the eggs in the female. 
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Presumably the habits of the fly in relation to the blueberry 

are in general similar to its habits on the apple. There is how- 

ever one very striking difference. Whereas on the apple the 

flies are rather sluggisn and very tame, so that it is easy to 

watch oviposition in the field, on the blueberry they are very 

alert and shy, and the writer has never seen oviposition in the 

field. The adults suddenly appear on the berries seemingly as if 

they had just sprung into existence, and are so suspicious that 

it is no easy task to take them captive, a decided contrast to the 

larger, less active, and easily taken apple flies. 

The Egg. The writer observed copulation in the laboratory 

several times in early August, 1914. The male grasped the fe- 

male with his prothoracic and mesothoracic legs, the metatho- 

racic trailing unused behind. The female meanwhile wandered 

nervously and uneasily about, They may remain in copulation 

at least half an hour but from 15 to 20 minutes seemed to be 

the usual time. 

The adults are restless in confinement and it is hard to keep 

them alive. The writer has never succeeded in keeping them 

much over 3 weeks although they were supplied with food daily 

and with water many times daily. They refused to oviposit in 

captivity and I have witnessed the process once only. Then it 

took place just as has been described for the apple maggot. The 

fiy walked over the surface of the berry and finally stopped, 

head downward. Lifting her abdomen, she thrust out her ovi- 

positor and made a slit at an angle of 45 degrees in which she 

deposited a single egg just below the surface. This occupied 

about 2 minutes. Unfortunately this egg did not develop. The 

writer has found eggs in the field half a dozen times, though 

without knowing when they had been deposited. All of these 

aatched within 24 hours and the egg period in the blueberry 

probably does not exceed 2 or 3 days. 

At all events these data are sufficient to show that in the case 

of the blueberry maggot as with the apple maggot, the egg is 

deposited directly in the berry and not in the blossom as is the 

prevailing idea on the barrens, for the adults do not emerge 

until fully 6 weeks after the bushes have flowered. 

The Larva. Maggots were fairly common on August 12, 

1914, including some about a week old, but the writer failed to 

find any indication of them on July 30. On August 18 and 25 
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larvae were common in all stages from those just hatched to 

some ready to leave the berries. On September 10 they were 

decidedly less numerous and there were but few small maggots. 

About 30 puparia were obtained from material collected on 

July 30, 1913, and on September 5 of that year maggots were 

still common in all stages. The season 1913 was more normal 

than 1914, which was decidedly backward, and this doubtless 

explains the discrepancy in the records. In 1915 larvae in al 

stages were found to be common on August 25 and 20. 

Judging from measurements of the chitinous rasping hooks 

there are three larval instars. About one-fifth caudad there is a 

pronounced articulation, and measurements were made from 

the base of this angle to the tip of the terminal portion. In a 

recently hatched maggot this measurement was .035 mm., and 

in the succeeding instars .0625 mm. and .11z mm, (although in 

the two latter cases there was variation from .055 to .070 and 

from .ogo to .120). The size of the larva offers absolutely no 

criterion as to the size of the hooks. 

The writer has reared only a few larvae under such conditions 

that he was sure as to the exact number of days passed in the 

berry. One maggot which hatched August 18, 1914, was in the 

third instar on August 24, and formed its puparium on Ses- 

tember 2. Two which hatched August 26, 1914, were in the last 
instar on September 2, were apparently full grown September 

7, left their berries Sepember 8, and formed puparia September 

9g. One which hatched August 28, 1914, was in the second in- 

star on September 2, and in the last instar on September 8; the 

puparium was formed on September 14. One which was in the 

second instar on August 26, 1914, was in the last instar on 

September 2 and formed its puparium on September 7. 
These records indicate that the larva spends on the average 

about 14 days in the berry and that the period spent during the 

last instar is nearly as long as the time of the two preceding in- 

stars together. 

Although when the maggots are small, an infested berry can- 

not be distinguished by sight from a sound one, in any case, 

even when the larvae are very small, fruit which has been at- 

tacked can easily be determined by the touch, for it feels soft 

and mushy, and this is the surest external indication of attack 

from Rhagoletis. The pulp becomes red and stringy and by the 
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time the larva is half grown, the fruit becomes much shrivelea 

and shrunken. This condition is illustrated in figure 60 A. [In 

every case which the writer has observed at all closely the larva 

has attained its full growth in one berry, which it leaves by an 
irregular and jagged exit-hole. Nor has he ever found more 

than one larva per berry under natural conditions. Usually the 

fruit falls off shortly before the larva becomes full-fed, but at 

times it may remain on the bush after the maggot has entered the 

soil. In such cases the larva doubtless works its way to the 

surface of the berry and then drops to the ground. 

The Pupa. When ready to form their puparia, the larvae 

enter the soil which is of a sandy character on the barrens, but 

probably do not penetrate to a depth of much more than an inch. 

Under laboratory conditions they barely bury themselves be- 

neath the surface in most cases. As is characteristic of this 

group of flies, pupation takes place within the last larval skin 

which is not molted but shrinks up and hardens, turning a light 

yellowish brown, Invariably the puparia are formed within 2 

days after leaving the berry and usually within one. Transfor- 

mation to the pupa takes place within 7 days after the puparia 

have been formed, usually about the fifth day. 

The earliest date on which the writer obtained puparia in 

1914 was on August 21, which would indicate that the first eggs 

were deposited about August 5. As has been stated previously, 

29 puparia were found on August 22, 1913, in material collected 

on July 30, but, as has been explained, the difference in the cli- 

matic conditions easily accounts for the apparent discrepancy 

of the records. 

Below is given in tabulated form the dates on which the 

writer removed full grown maggots which had left the berries, 

and puparia from the breeding cages, in 1913, 1914 and I9Q15. 

All material was collected in Cherryfield, Maine. 
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Generations. There is but one generation a year and the 

writer has not observed the slightest evidence of even a partial 

second generation. 

DESCRIPTION. 

No technical description of the stages of Rhagoletis pomu- 

nella Walsh is included in this bulletin because careful and 

accurate descriptions have already been published, especially by 

Doctor Illingworth in Bulletin 324 of the Cornell Experiment 

Station. (Egg, page 154; larva, page 154; puparium, page 155; 
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pupa, page 150; adult, male and female, page 151). ‘The writer 

has compared his material with these descriptions and finds 

that larva, puparium, pupa and adult obtained from the blue- 

berry exactly correspond down to microscopic detail, except 

that they fall much below the normal size of individuals bred 

from apples. The writer has also compared pinned specimens 

of adults bred from apple with individuals bred from blue- 

berries, under the binocular, but can find no essential differences. 

The gray thoracic stripes are much lighter in the blueberry 

flies, even in fresh specimens, and the average difference in size 

between male and female is greater, but otherwise they are ex- 

actly like the apple flies except in size. 

Specimens of the flies bred from blueberries were submitted 

to Mr. C. W. Johnson of the Boston Museum of Natural His- 

tory, who very kindly determined them as undoubtedly Rhago- 

letis pomonella Walsh. It is interesting to note in this connec- 

tion that the adults bred from huckleberries in Connecticut by 

* Doctor Britton which Mr. Johnson showed the writer were of 

about the same size as those bred from blueberry, and Professor 

O’Kane states in his recent bulletin on the apple maggot that 

the flies which he bred from blueberries in New Hampshire were 

under the normal size of this species. 

Below is printed a table showing the comparative size of a 

series bred from apples in Maine, and of a series bred from 

blueberries; measurements mere made from Io males and 19 

females of each race in the case of the adults, and of to larvae 

and of 10 puparia of each race for the rest. All measurements 

are expressed in millimeters. 

AppLte Maccot BLUEBERRY Maccor 

} 2 rc) 2 
Average wing 4.80 5.20 3.55 4.25 

Shortest wing 4.55 4.75 3.25 4.00 

Longest wing 5.25 5.80 4.00 4.60 

Average length adult 4.60 5.80 3.60 4.20 

Minimum length adult 4.25 5.00 3.10 4.10 

Maximum length adult 5.50 6.50 4.00 4.45 

Average tibia 

mesothoracic leg 1.55 1.60 TO 1.30 

Minimum tibia 1.45 1.50 0.90 1.20 

Maximum tibia 170 1.85 1.30 1.45 



BLUEBERRY INSECTS IN MAINE. 259 

Average length larva ogg 4.75 

Minimum length larva 7 .00* 4.50 

Maximum length larva 8.50* 5.50 

Average length puparium 4.25 2235 

Minimum length puparium 4.00 2.80 

Maximum length puparium 5.25 4.00 

The measurements of the adults were made by means of a 

compound microscope and camera lucida under a magnification 

cf 20 diameters. The larvae and puparia were measured hy 

means of a simple dissecting microscope under a magnification 

of 12 diameters. The length of the wings was measured along 

a hypothetical line drawn from the angle formed by the union 

of R and C at the basal portion to the costal margin of R,,. 

at the apical. The length of the adult was measured along a 

hypothetical line from the convergent bristles slightly in front 

of the ocelli to the tip of the abdomen, Only specimens in 

which the abdomen was straight and in which the ovipositor was 

withdrawn into its sheath were used in this last measurement. 

It will be noted that the largest female bred from the blueberry 

is but .2 mm. longer than the smallest male bred from the apple. 

METHODS. 

Infested berries were placed under breeding cages on cheese- 

cloth spread several layers thick over moist dirt, and the full 

grown larvae as they left the berries and the puparia removed 

daily. The writer found the most satisfactory way to keep the 

puparia through the winter was in jelly tumblers on cheese cloth 

over sand which was moistened approximately once a month. 

However, in one tumbler which was inadvertently overlooked 

end not watered between October and April the adults devel- 

cped normally. The writer experienced no difficulty in carrying 

his 1913 material through the winter at room temperature but 

unfortunately all of his 1914 material—not only of Rhagoletis 

but of other blueberry insects as well—become overheated and 

completely failed to develop. For this reason it has not yet 

been possible to determine the exact preoviposition of Rhago- 

*From Illingworth, Cornell Exp. Sta. Bul. 324, p. 155. No Maine 

material measured, 
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letis in connection with the blueberry, nor does the writer know 

whether as a general rule adults emerge earlier from the pu- 

paria that are formed first. Further collections were made dur- 

ing the past summer (1915) and it is hoped that these points 

may be ascertained later. . 

In the laboratory the adult flies were treated in accordance 

with the suggestions given the writer by Dr. H. H. P. Severin 

engaged in special work for this Experiment Station. They 

were kept in glass jars about five inches high and five inches 1m 

diameter in which a layer of moist sand was placed on the 

bottom. Absorbent cheesecloth was fastened over the top, and 

moistened with water every few hours. The adults were fed 

with banana once a day, inserted through a hole in the cheese- 

cloth which at other times was filled with a cotton plug. Through 

this same hole flies could be removed or introduced at will. 

They were supplied with a fresh blueberry twig daily. 

HOST-PLANTS. 

The writer has bred Rhagoletis pomonella Walsh from the 

three species of low blueberries, Vaccinium pennsylvanicum, V. 

canadense and lV. vacillans, Professor O'Kane has recorded it 

from V. corymbosum (N. H. Exp. Sta. Bul. 171, p. 18). This 
species has not been found at work in the mountain cranberry, 

V. Vitis-Idaea var. minus, locally common on the plains. The 

huckleberry, Gaylussacia baccata is also common on the barrens 

and is subject to attack later in the season. The writer has 

never found maggots in huckleberries in August but when the 

blueberries are becoming scarce in early September, then the 

huckleberries are quite generally infested. Twice before the 

apple maggot has been reared from huckleberries (Gaylussacia 

sp.) : once in Connecticut by Doctor Britton (Rpt. Conn. Sta. 

1905, p. 200); and once in New Jersey by Doctor Smith (In- 

sects of N. J., 1909, p. 802). Chokeberry, Pyrus melanocarpa, 

is locally abundant on the plains but a careful search has failed 

to reveal any larvae in them. The writer did succeed in making 

successful transfers and very small larvae removed from huckle- 

berries and blueberries attained their growth and formed pu- 

paria when placed in chokeberries, Puparia were also obtained 
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in limited numbers from haws, Crataegus sp., collected in the 

vicinity of Orono. 

For one very peculiar fact of distribution the writer can offer 

mo very satisfactory explanation. In Maine, although as an 

apple pest Rhagoletis pomonella is widely distributed throughout 

the state, and although blueberries are found commonly every- 

where in the state, as an enemy of the blueberry Rhagoletis 

pomonella seems to be entirely restricted to the blueberry bar- 

rens of Washington County. The writer has made a great 

many careful collections of blueberries around Crono during 

the past 3 summers without finding so much as a trace of the 

work of this insect. In the orchard in the rear of his home in 

Orono are 2 sweet apple trees which for years have served as 

a trap for the apple maggot, the fruit being so badly infested as 

to be worthless, and two pastures full of blueberries lie within 

-an eighth of a mile of these trees, yet the blueberries are en- 

tirely free from any attack by Rhagoletis, nor has the writer 

seen any indication that Rhagoletis was at work on the blue 

berry elsewhere in Penobscot County. Careful collections at 

Auburn, and in the Katahdin region, and more hasty ones at 

Kineo, Searsport, Mount Desert, and elsewhere, bear out the 

conclusion stated in the first part of this paragraph. Moreover, 

the same would appear applicable to the huckleberries; it is 

true that they are not common in the State, yet they seem to he 

infested by Rhagoletis only on the blueberry plains. 

Owing to the frequent burning of the barrens, the soil does 

not become exhausted and the berries there are much larger and 

juicier than elsewhere in the state. It is not impossible that only 

in these larger berries does the maggot find sufficient food for 

its growth and thus is restricted to this region. The writer’s 

observations have been entirely confined to the low bush blue- 

berries, and he has not had an opportunity to examine the high 

bush biueberries which are naturally somewhat larger; it is not 

improbable that when the high bush berries in different parts 

of the state are examined they will be found more or less abun- 

dantly infested with Rhagoletis elsewhere than in Washington 

County. 

Tt will be recalled that the flies bred from blueberries were so 

much smaller than those bred from apples that at a glance they 

could be distinguished readily. Although the apple maggot was 
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very troublesome in the orchards of Cherryfield in 1914 neither 

there nor elsewhere did the writer observe any flies on the apples 

that were subnormal in size. These observations are in perfect 

accord with those made by Professor O’Kane in New Hamp- 

shire. 
The writer has not succeeded in inducing the fly of the apple 

maggot to lay eggs in blueberries. This experiment has been 

tried a number of times both in the laboratory and in the field. 

A large cage was placed over a healthy blueberry plant, and 

about 20 adult Rhagoletis just captured on apple introduced, 

but they refused to oviposit. This was done twice in the field 

and on a smaller scale several times in the laboratory and insec- 

tary, always with negative results. At various times during the 

past summer the writer introduced some 20 or more half-grown 

blueberry maggots into apples of various kinds, inserting them 

beneath the skin in such a way that they could burrow into the 

pulp before drying up, ‘but not a single one developed sufficiently 

to form a puparium, Likewise flies taken on blueberries refused 

to oviposit in apples, but as they also showed so much reluctance 

in the laboratory to oviposit at all one should not lay too much 

stress on this point. 

At any rate the writer is inclined very strongly to believe that 

biologically at least there are two distinct strains or races of 

Rhagoletis pomonella Walsh, the one breeding in the apple and 

related fruits and the other in smaller fruits such as the blue- 

berry and huckleberry. There does not seem to the writer to, Se 

any other conclusion which will explain the data given above. 

Certainly in so far as Rhagoletis occurs in Maine the form on 

the apple and the form on the blueberry are entirely independent. 

The “oldest inhabitant” of the barrens cannot remember a time 

when there were not maggots in the blueberries, while the intro- 

duction and spread of the apple maggot in the state is a matter 

of record and is discussed by Professor Harvey in the Annual 

Report of this Experiment Station for 1889 and subsequent 

years. In Maine the blueberry maggot apparently did not mi- 

grate to the apple nor vice versa and the two races have lived 

on independently side by side. 

The original host plant of this insect is as much a matter of 

theory as ever. Professor O’Kane has shown that it must have 

been some species of haw, or else the blueberry or huckleberry 
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(Bul. 171, N. H. Exp. Sta.).. Since the blueberry and huckle- 

berry flies are so much below what must be considered the 

normal size of this species, and since apparently they are decid- 

edly restricted in their breeding habits, it does not seem proba- 

ble to the writer that any species of either Vaccinium or Gay- 

lussacia was the original host of the insect in question. This 

would seem to leave the haw as the only remaining possibility. 

Professor O’Kane has suggested four species (I. c. pp. 16-17) 

whose range and fruiting habits would be suitable in this con: 

nection. These are Crataegus coccinea, C. punctata, C. macre- 

_ cantha and C. mollis. Since Rhagoletis pomonella Walsh has 
now been bred quite extensively from haws and since adults so 

bred are about normal in size, the writer would suggest that 

some one of the four species of Crataegus listed above was the 

original host, and that the species has spread on the one hand 

to the apple and related fruits, and on the other to the huckle- 

berry and blueberry, in which an independent and quite different 

strain has arisen. 

It is tempting to try to include the chokeberry in the above 

scheme sirce it belongs to the genus Pyrus, especially after it 

has been demonstrated that successful larval transfers may be 

made to this fruit; but if the chokeberry were really an accepta- 

ble home to Rhagoletis pomonella, occurring abundantly as it 

does on the plains, it would certainly be heavily infested. 

NATURAL ENEMIES. 

A hymenopterous parasite, Biosteres rhagoletis Richmond, 

(Braconidae) was bred in considerable numbers from puparia 

obtained from blueberries in 1913. Under laboratory conditions 

the adults emerged at various times between February 25, 1914, 

and April 21, 1914, from the pupae of Rhagoletis pomonella. 

Specimens of this species were swept on the blueberry barrens of 

Washington County during the summer of 1914. Apparently 

they had considerably reduced the number of maggots as com- 

pared with the preceding season, and certainly must render very 

efficient aid in holding the maggot in check. 
Adults were observed quite commonly on the barrens hover- 

ing about the blueberry bushes on August 26, 1915. They were 

rather slow moving and not very shy. In one case the writer 
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was fortunate enough to witness oviposition. The long ovi- 

positor was thrust its full length into the berry. The larva 

selected formed its puparium on September I1, 1915, so it could 

not have been more than a day or two old when the egg of the 

parasite was deposited in it. It is, therefore, a larval parasite 

although the parasitized larva grows normally and forms its 

puparium. In the field the parasite doubtless passes the winter 

protected within the puparium of the host and does not emerge 

until mid-summer or later. 

These parasites belong to the family Braconidae and to the 

subfamily Opiinae. Specimens were submitted to Mr. E. A. 

Richmond of Cornell University, who determined it as a new 

species and named it Biosteres rhagoletis. The original descrip- 

tion which appeared in the Canadian Entomologist for Septem- 

ber, 1915, v. 47: 293-295, pl. 12, is here reprinted with Mr. Rich- 

mond’s permission: 

Biosteres rhagoletis (description of adult by Mr. Richmond) 

“Fulvous (xanthine orange) ; antennae, except scape in ¢ (partly in 

¢ ), terminal joints of pro- and mesothoracic tarsi, entire metathoracic 

tarsi and tips of mandibles, brown; eyes and ocelli black; wings with 

membrane colorless, nervures and stigma brown; sheath of ovipositor 

brown; inner stylets fulvous. Length 3 mm.; ovipositor 3 mm. Habi- 

tat—Cherryfield, Maine. 

“Head shining, closely tessellate, punctulate, pilose (including mouth- 

parts) ; ocellar elevation impunctate and not pilose; face with a median 

lengitudinal elevation, almost a keel; clypeus with sparser punctures in 

center; flagellum 36-41-jointed; scape a little longer than first joint of 

flagellum, pedicellum globular. Thorax shining, sparsely punctulaté and 

pilose; parapsidal furrows converging and ending in a median V-shaped, 

impunctate impression, which lies in the posterior third of the mesono- 

tum; mesonotum (including scutellum) margined; propodeum not flat 

but rounded, more pilose and punctulate than the rest of thorax, irregu- 

larly rugulose and tending to have poorly-defined areoles, which are 

more especially prominent in 9 9; r (first abscissa of the radius), a 

little more than 1-6 as long as r-m; shorter than the petiole of M,; M. 

petiolate, petiole about 1-5 as long as m-cu. Abdomen finely punctulate, 

shining, very sparsely pilose; 1st segment margined laterally, finely and 

closely striated with some of the elevations often more prominent at 

basal half; 2nd segment with a little more than its basal half finely and 

closely striated (or sometimes almost entirely striated,) except at sides; 

g and @Q similar, except as noted above.” The female is illustrated in 

figure 62, A, B and C. 
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METHODS OF CONTROL. 

While the- actual number of maggots in 250,000 acres liter- 

ally blue with berries when they are ripe must be very large, 

ordinarily only an insignificant proportion of the fruit is infested. 

This was the case in 1913, when the crop was fairly large, and 

though the maggots were abundant only from 1 to 2 per cent »f 

the crop had been attacked. But in 1914, though the larvae 

were far less numerous so small was the yield that from 8 to 

IO per cent of the fruit was maggoty. Conditions were much 

the same in 1915, owing to a short berry crop, although as 

- Rhagoletis is more or less locally distributed on the plains, it is 

very hard to make even an approximate estimate. 

No measures aimed at a complete control of this pest 

would prove really practicable and in an ordinary yield no 

elaborate system of control is needed. The maggot could never 

be exterminated in so vast an area of wild land, most of it 

remote from any town and broken up by swamps, lakes and 

occasional forest tracts, even if concerted efforts were made, 

for of necessity there would always remain many places in which 

the fiies would breed uninterruptedly and from which they 

would spread again over the rest of the barrens. Nor does it 

seem practicable to advocate poison spray and volatile oils for 

an area of 400 square miles, even if there were no doubt as to 

the efficiency of these agents, 

Burning the plains as is commonly done is a practice highly 

tc be commended. Besides restoring the fertility of the land, 
it undoubtedly destroys the puparia in the soil for they lie near 

the surface, and it must be a very material help in keeping dowa 

the numbers of the fly. It also serves to kill many other insects 

for wherever there is “new burn” the bushes are conspicuously 

free from leaf-feeding insects of all kinds. As approximately 

- only one-third of the plains is burned yearly, the fly is not ex- 

terminated, and this probably could not be accomplished even if 

an attempt were made to burn over the whole extent of the 

barrens at one time. 

When the berries are winnowed in the field the maggots can 

be found abundantly. A great many of the larvae are blown 

out with the lighter dirt and can be caught in one of the trays 

in which the berries are packed. Frequently a good many larvae 

2 
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remain in the trays after the berries have been poured out 

The writer has never seen any attempt to kill the maggots at 

the time of winnowing but if this were done it should help 
not a little in reducing the numbers of this pest. The older 

larvae doubtless pupate in situ and because of the many berries 

necessarily scattered about in the process of winnowing proba- 

bly many of the smaller larvae are able to work their way to 

a new berry and complete their growth. 

As the maggots usually are not troublesome until the end of 

the season when the berries are scarce, and as the parasite 

Biosteres seems to be doing excellent work fortunately none of 

the more elaborate confrol measures are necessary for it wouid 

be impracticable to apply them on such a large scale on wild land 

sc far from any centre of supply; and the common practice of 

burning together with the destruction of such maggots 4s 

can be caught and killed conveniently after winnowing will 

doubtless serve to hold Rhagoletis pomonella in check so far as 

Maine blueberries are concerned. 
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A BLueserry Cecip Lastoptera fructuaria, Felt n. sp. 

DISTRIBUTION AND HOST-PLANTS. 

Rhagoletis is not the only dipterous insect which has adopted 

the blueberry as its habitation. A tiny Cecidomyid, Lasioptera 
fructuaria Felt was found in the fruit in considerable numbers. 

It is not of economic importance, however, because it infests 

only decayed or decaying berries. It seems to be generally dis- 
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tributed through the state, for the writer has found it wherever 

he has collected berries at Orono,. Cherryfield, Auburn and 

Searsport. The writer has bred it from Vaccinium pennsyl- 

vanicum and V. canadense. 

SEASONAL HISTORY AND LIFE HISTORY IN THE BLUEBERRY. 

Apparently the delicate little midge hibernates as an adult, 

emerging from her winter quarters at least by June. She is 

unable to puncture the skin of the berry and deposits her eggs 1a 

cavities which already exist in the fruit from other sources. 

Quite frequently she seems to make use of the egg puncture of a 

weevil, Pseudanthonomus validus Dietz; certainly this wouid 

be a natural inference, for one may frequently find cecid larvae 

in the same fruit as weevil larvae. Usually but 3 or 4 eggs are 

deposited in a berry, but the writer has found as many as 6 

larvae in a single one, 

The exact duration of the egg-stage was not determined. 

Eggs collected on June 18, 1915, hatched on June 21. Probably 

not more than 4 or 5 days is required. Recently hatched cecids 

are quite common after June 20, When the larva leaves the 

egg it is whitish and nearly transparent; the older larvae are 

pinkish orange. It is impossible to keep one individual under 

continuous observation for the larvae are very delicate; they 

cannot be transferred from one berry to another and dry up 

if left in an opened berry. 

In an ordinary season most of the larvae are full grown 

about July 20 and begin to leave the berries to pupate. In a 

late season, such as 1915, the majority do not leave the fruit 

until about July 30. However, a few individuals are full fed 

even as early as the first of July. The dates on which the 

berries were picked and the dates on which the larvae left the 

fruit were recorded in 1913 and 1914. In the majority of in- 

stances the larvae have been ready to leave 8 or 9 days after 

the collection. From July 12 until August 4, 1914, 23 days, 
was the extreme length; and from 15 to 20 days would probably 

be a fair estimate of the larva life. 

As was stated above, the larvae leave the berries before 

pupating. The writer does not know where they pupate in 

nature; Doctor Felt has suggested that they may seek grass 
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stems. In the laboratory a part pupated on the cheesecloth in 

the berry dishes but the majority entered the sand or dirt. On 

the cheesecloth they spun cocoons before transforming to pupae, 

while in dirt no cocoon seems to be spun, but a little cavity ‘s 

hollowed out by contorting the body. The silk appears to be 

secreted from glands opening on either side of the penultimate 

segment, but no detailed study was made of this point. From 

12 to 14 days are required after leaving the berry before the 

adult midge appears. About half the time is spent as a pupa 

and half as a prepupa. 

Only a very small proportion of the larvae that left the fruit 
ever emerged as adults. The pupae are extremely delicate and 

die unless conditions are exactly suitable. July 18, 1914, is 

the earliest record for the emergence of an adult. 

There is probably a partial second generation as the writer 

has found eggs in early August and small larvae at various 

times through the month. 

TECHNICAL DESCRIPTION. 

Adults were submitted to Dr. Ephraim Porter Felt of the State Mu- 

seum, Albany, N. Y., who determined them as a new species, Lasioptera 

fructuaria. In the key which he has prepared it runs near L. michellae 

Felt from which he states that it can be easily separated by colorational 

characters and by the presence of well developed hooks upon the ovi- 

positor. 

Doctor Felt described the adults of both sexes as well as the larva 

and has very kindly given me permission to publish his descriptions 

which are printed here for the first time. : 

Adult male. (Description by Doctor Felt). Length 1.5 mm. An- 

tennae yellowish brown, the two basal segments yellowish; 15 or 16 seg- 

ments, the fifth with a length one-half greater than the diameter, the 

terminal segment roundly conical, with a length one-fourth greater than 

its diameter. Palpi: the first segment narrowly oval, with a length 

three times its diameter, the second a little longer than the first, slender, 

the third two-thirds the length of the second, more slender, the fourth 

about as long as the third. Mesonotum shining dark brown. Scutellum 

yellowish brown, postscutellum fuscous yellowish. Abdomen: basal 

segment yellowish or whitish, the other segments dark brown, narrowly 

margined apically with yellowish or whitish. Genitalia fuscous yellowish. 

Wings hyaline, the third vein uniting with the costa just beyond the basal 

half. Legs a nearly uniform fuscous yellowish; claws slender, strongly 

curved, the pulvilli as long as the claws. Genitalia: dorsal plate deeply 

and triangularly emarginate, the lobes obtusely and irregularly rounded; 

ventral plate indistinct in the preparation. Harpes long, slender, the 

apices slightly divergent, subtruncate. 
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Adult female. (Description by Doctor Felt). Length 1.75 mm. An- 

tennae dark brown, the 2 basal segments yellowish; 16-20 segments, the 

fifth with a length about three-fourths its diameter, the terminal segment 

globose. Palpi: yellowish, the first segment short, sub-quadrate, the 

second with a length twice the first, the third one-half longer, more 

slender, the fourth about as long as the third, more slender. Mesono- 

tum dark brown. Scutellum, postscutellum and abdomen dark brown, 

the segments of the latter narrowly margined posteriorly with yellowish 

white, the ovipositor nearly as long as the body, fuscous yellowish, the 

terminal lobes with a length 4 times the width and with a group of 

heavy, chitinous hooks. Halteres and legs fuscous yellowish, otherwise 

nearly as in male. Type Cecid a 2641 in the New York State Museum, 

Albany, N. Y. 

Egg. Shining white, oval, comparatively long and slender, slighily 

more pointed at one end. Length 0.20 mm. See figure 56 B. 

Larva. (Description by Doctor Felt). Length 2.1-2.5 mm., orange 

pink, moderately stout, tapering at both extremities, the skin coarsely 

shagreened; head moderately stout, broad apically, the antennae diver- 

gent, with a length 3 times the diameter and apparently uniarticulate; 

breast-bone distinct, the shaft stout, the apex broadly bidentate; termi- 

nal segment broadly rounded, almost subtruncate and with 4 sublateral 

pairs of stout, tapering, spinose processes. See figure 56 A. 

Pupa. Thorax and abdomen pink; head, eye and appendages colorless 

and transparent. Thoracic segments closely fused together; wings 

appressed to body, folded over to ventral side and partly covering the 

legs; the base of the antenna forms a projection on the anterior end; 

antenna extends back over the eyes bordering the lower margin of the 

wing; legs closely appressed to body, with the tips free. A dark brown 

spine on the suture between head and thorax. A brown spiracular 

opening above the eye from which a long flexuous seta projects. See 

figure 56 C. 

Fig. 56. Lasioptera fructuaria Felt sp. n. A. breast bone of larva 

about 100 times natural size; B. egg about 100 times natural size; C. 

pupa about 20 times natural size. 
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A Pomace Fry Drosophila ampelophila Loew. et al. 

Pomace flies of various species were bred in great numbers 

from blueberries placed in cages in the insectary, as soon as the 

fruit became a trifle old and had lost its firmness. Unless 

stored berries were packed securely and guarded against the 

attack of these flies they might prove to be a very serious pest. 

In two cases in fresh berries brought in from the field the 

writer has found white dipterous larvae which he believes were 

Drosoplula sp., but it is seldom, if ever, that Drosophila attacixs 

the fresh fruit. 
Care should be taken not to confuse this insect with Rhago- 

letis. Fortunately larva, puparium and adults are all very much 

unlike. This species is figured in Bulletin 3 of this Experiment 

Station. 

THE CURRANT FrRuItT-WEEVIL Pseudanthonomus validus Dictz. 

DISTRIBUTION AND HOST PLANTS. 

The currant fruit weevil (Coleoptera, Curculionidae) is quite 

widely distributed in Maine as a blueberry pest for it occurs 

both in Orono and Cherryfield, the only places in which exten- 

sive collections of berries have been made for the study of their 

insect enemies. Mr. R. A. Cooley of the Montana Experiment 

Station has bred this species from the currant and reports it 

as a serious currant pest in that sfate. Dr. H. H. P. Severin, 
who has been engaged in a special investigation for this Station 

on the currant fruit fly during the past 2 seasons, states that he 

lias seen no indication of the work of this species on the currant 

in Maine. So far as the writer knows, in Maine this species is 

confined to the low blueberries, Vaccinium pennsylvanicum and 

Ll”. canadense. 

SEASONAL HISTORY AND LIFE HISTORY IN THE BLUEBERRY. 

The Egg. Hibernation takes place in the adult stage. Egg 

deposition begins about the middle of June, while the berries 

are still small and green. Usually the female chooses one cf 

the calyx lobes in which to lay her egg. The sepals are hollow 
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with just enough space between the two walls to receive the 

egg, and in the majority of cases it is simply deposited within 

one of the sepals. In other cases the puncture is longer and the 

egg lies in the berry itself near the surface, at the end of a 

short curved passage leading from one of the calyx lobes. The 

opening left after the puncture has been made is rather irregu- 

larly circular; the edges soon become dry and turn brownish. 

Frequently punctures of a similar nature are to be found con- 

tinuing straight through both walls of the sepal. Vo make ex- 

actly the right puncture must be a rather delicate operation and 

presumably these represent unsuccessful attempts, for the writer 

_ has never found any eggs in connection with them. Occasionally 

an egg is deposited just beneath the skin at the stem end of the 

fruit, the puncture appearing as before. In a short time the 

surrounding skin becomes purplish and later hard and brownish, 

The earliest date on which the writer has found the egg ot 
-this species is June 15, 1915; and they are to be found quite 

generally by June 18. The duration of the egg stage was not 

exactly determined for the overwintering adults are scarce and 

none were swept in the field until after the egg laying period 

was passed. Of 3 eggs found June 18, 1915, 2 hatched on June 

21 and I on June 22. The egg stage probably does not last 

longer than 4 or 5 days. The latest date recorded for a first 

instar larva is July 9, 1914, so for the most part oviposition is 

probably over in early July. The writer has-no data as to the 

number of eggs which one individual may deposit. 

The larva. The newly emerged grub appears slightly larger 

than the egg and is pure white except for the proportionately 

large head which is very light yellow brown. Recently hatched 

larvae were common on June 22, 1915, and as the writer found 

one on June 16 eggs are evidently deposited at least as early as 

June 12. 

As soon as the larva hatches it tunnels to the center of tie 

_ berry, typically leaving behind it a hardened reddish trail which 

is very conspicuous in the green pulp. This seems to be the 

case no matter where the egg has been deposited. But from this 
point on the fruit is eaten irregularly. All through its larval 

life the weevil lives in a little cavity which is just the size of 

its strongly arcuate body. The grub is sluggish, moving but 

little and very slowly and filling up the trail behind it with 
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frass. One berry furnishes sufficient nourishment for one weevil 

with little or none to spare. All parts of the fruit are eaten 

except the outer coat of the seeds, and the berry is left just a 
shell around a mass of fine brown frass, Where the weevil 

has burrowed near the surface, the skin often appears discolored. 

The writer has not found it possible to keep one larva under 

continuous observation for they are unable to enter the unin- 

jured fruit when once removed, and a green berry when punc- 

tured dries up very rapidly. Not infrequently larvae may be 

found which have been crushed by the growth of the berry. 

There are 4 larval instars. The head of the newly hatched 

weevil measures .095 mm. and the succeeding instars measure 

approximately .11, .13 and .15 with slight variation, especially 

in the fourth instar. The ratio is 1.16 and the theoretical meas- 

urements .I110, .1275, and .148 agree very closely with the actual. 

All measurements were made under a magnification of 20 diam- 

eters by means of a camera lucida. 

All larvae found in the berries were preserved in alcohol with 

a record of the date of collection and the date of removal, and 

their instar determined by head measurements. A part of this 

data is given below in tabulated form. 

Ist 2nd 3rd 4th ist 2nd 3rd 4th 

Io14 June 30 I TOTS); June 2 te 

July 6 Te aed 3 2 June 22 7 

July 7 I I June 25° 1 

July 9 I 2 June 26 I 

July 10 a2 June 30 3 

July 11 I 

July 13 I 

July 17 

July 18 I 

July 20 I 

July 23 

July 24 

July 20 

on 

HW AH HW & OL 

Very few first instar larvae are to be found after the last of 

June. Second instar larvae occur mostly in early July before 

the seventh of that month. Third instar larvae were found on 

quite scattered dates but mostly between July 6 and tr. Fourth 

instar larvae are occasionally met with as early as July 6 but 
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they are most abundant from July 13 until about July 24, occur- 

ring, however, through the rest of the month. 

From his data and observations the writer would infer that 

each instar lasts about a week, except the fourth which (incluc- 

ing the prepupal period) extends over 10 days, and that conse- 

quently 30 or 31 days is a fair estimate of the average length of 

the larval life. The majority hatch about June 22 and pupaie 

from July 23 to July 30. 

The pupa. This insect does not leave the berry in order t) 

pupate, but the pupa is formed in the same little cavity in which 

the larva lived. The young pupa is pure white, with transparent 

legs and wings.’ It is able to move rather freely when disturbed. 

The cast larval skin usually adheres to the tip of the abdomen. 

Two days before emerging the beak, coxae, and femoro-tibial 

joints are brownish. About 24 hours before emergence, these 

parts are darker brown and the tips of the elytra appear dark; 

12 hours before, in addition the dorsal part of the prothorax is 

brownish, and the eyes are black. The beak, head and pro- 

thorax of the newly emerged beetle are dark brown, the eyes 

aeep black, the legs white except for the dark brown femoro- 

tibial joints and the black tarsi; the abdomen is practically white, 

the elytra are soft and colorless, and the wings are not yet 

folded beneath them. The legs are at first closely appressed to 

the body. The pupa lies with the ventral side uppermost and 

the adult remains on its back for several hours. The weevil 

stays in its cavity within the berry until the cuticula becomes 

fully hardened and colored, a matter of some 24 hours. Often 

the pupal skin is caught on the end of the beak which is used m 

pushing off the old cuticula. 

Only once was the writer able to determine the pupal period 

exactly. From a pupa formed on July 20, 1914, the adult beetle 

emerged on July 29 and was fully colored on July 30. Less 

_ definite observations would indicate that 9 days might safely be 

considered the normal time spent as a pupa. Reckoning the 

duration of the egg stage as 5 days, the period of larval life as 

31, and the pupal instar as 9, gives 45 days as the average length 

of the period of development. 

Adults. The adults began to emerge in mid-July and emer- 

gence continued a month or more. Below is given in tabulated 

form the emergence of adults in 1913 and 1914. 
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1913 IQI4 

10 on August I I on July 18 

3 2 2 23 

II 4 2 24 

I 5 3 25 

22 9 5 27 
17 II 3 28 

6 16 F] August 3 

8 22 I 4 

3 3 
7 10 

4 17 
I 21 

I 28 

The majority emerge in early August which further bears out 

the conclusion that the greater number pupate in late July and 

that the pupal period is about 9 days. 

The adults feed very greedily on the berries, eating off thr 

skin and sucking up the juices. This conditicn is illustrated in 

figure 60 C. They refuse to eat the leaves even when there is 

no fruit available. These weevils enter into hibernation shorily 

after they emerge. In the spring the over-wintering beetles 

will eat the leaves quite readily leaving them punctured with 

small dots. 
Generations. There is probably but one generation in Maine 

for the writer has found no tendency to pairing and no tendency 

to lay eggs in weevils reared from the berries and confined in 

the laboratory. On the other hand, the writer occasionally 

has found larvae even in August as shown in the table printed 

below. 

Ist and 3rd 4th 

instar. instar. instar. instar. Pupae 

1914. August I0 I T 

14 I I I 33 

15 I 
17 I I 

21 I I 

The writer is inclined to believe that these individuals hatched 

from eggs deposited much later in the season than is usual bv 

the overwintering weevils of the preceding summer. It is 
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possible, however, that they represent a partial second genera- 

tion. 

Fig. 57. Pseudanthonomus validus Dietz. From drawings by W. 

Dwight Pierce. A. larva; B. head of larva; C. mandible of larva; 

D. pronotum of pupa; E. pupa, ventral aspect; F. caudal portion of 

pupa, ventral aspect. All enlarged. 

DESCRIPTION OF THE STAGES. 

Specimens were submitted to Mr. W. Dwight Pierce of the United 

States Bureau of Entomology, who determined them as Pseudanthono- 

mus validus Dietz. He has very kindly supplied me with a description of 

the larva and pupa, which is published in the next section. All of the 

drawings for figure 57 were made by Mr. Pierce and are reproduced 

here with his permission. °* 

Egg. Nearly oval, very pale translucent green, with a very thin and 

delicate shell. The egg becomes whitish before hatching and the weevil 

can be seen distinctly curled up inside. The shell is smooth. 



276 MAINE AGRICULTURAL EXPERIMENT STATION. I9Q15. 

_ Adult. The adult is a reddish brown weevil somewhat less than one- 

fourth of an inch long. 

The immature stages of Pseudanthonomus validus Dietz.* The species 

Pseudanthonomus validus Dietz belongs to a genus of reddish weevils 

which breed in the buds and fruit of various plants. This genus is 

placed in the tribe Anthonomini,—a very characteristic group in the 

Curculionidae. — 
Very little has yet been done toward differentiating the immature 

stages of weevils and it is, therefore, very difficult to present characters | 

for the separation of species. Ultimately we will find characters in the 

arrangement of the folds of the body of the larvae as well as in the 

spiracles. The descriptions given herewith, used in connection with the 

illustrations, will serve to identify this weevil. 

Larva. White, 3-4 mm. long. Head yellowish. The location of the 

pits and hairs on the head is of considerable importance. These are 

indicated in the drawing of the head. The labrum and clypeus seem 

to be fused and are so transparent that the mandibles can be seen 

through them. The ocelli are tiny and black. The antennae are single- 

jointed. The mandibles have two strong teeth and are slightly asym- 

metrical. The maxillary palpus is but 2-jointed and the labial palpus 

I-jointed. See figure 57 A, B and C. 

Pupa. White, 3.5 mm. long. The pupae of the tribe Anthonomini are 

characterized by having a chitinous apical process from the ninth 

dorsal abdominal segment. The genus Pseudanthonomus is character- 

ized by having this process slender with the apex abruptly bifid, the 2 

processes almost at right angles to the axis of the process, apex sinuate. 

Otherwise the pupa must be recognized by its tubercles. The prothorax 

is provided with 8 pair of setigerous tubercles, more or less cone 

shaped, 3 pair apical, 2 pair lateral, and 3 pair dorsal. The mesothorax 

and metathorax each have 3 pair of little setae. The first 5 abdominal 

segments are laterally provided with prominent setigerous tubercles, 1 

to a segment, and with 2 pair of dorsal setae. The sixth, seventh and 

eighth segments are provided with 3 pairs of inconspicuous setigerous 

tubercles arranged in a row on the dorsum. The beak is comparatively 

short. See figure 57 D, E and F. 

NATURAL ENEMIES. 

Mr. Cooley has recorded that a species of Catolaccus para- 

sitizes the beetles quite abundantly in Montana, The write1 

has bred several adult Hymenoptera which he believes were 
parasitic on this species, but none of them were reared under 

such conditions as to furnish positive data. 

*By W. Dwight Pierce. 
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Both in field and laboratory, at least the adult occasionally 

succumbs to a fungus Sporetrichum globuliferum Speg. which 

was kindly determined by Dr. Roland Thaxter of Harvard Uni- 

versity. 

ECONOMIC BIBLIOGRAPHY. 

1914. Cooley, Robert Allen. Journal of Economic Entomoi- 

ogy. April 1914, V. 7: 193-194. 

1914. Cooley, Robert Allen. Montana Experiment Station 

Bulyos ps127- 

A Fruit CATERPILLAR Epimotia (?) sp. 

DISTRIBUTION AND HOST PLANTS. 

The blueberry maggot excepted, the insect most commonly 

found in the fruit is a little lepidopterous larva, the adult of 

which the author has not yet succeeded in rearing. He has 

swept quite commonly on the blueberry bushes in late June and 

early July a little moth which seems to correspond to our speci- 

men of Epinotia fasciolana Clemens. Although no conclusive 

data are at hand to establish his opinion, the writer believes that 

this is the species in question since it is of approximately the 

right size and no other little moth is common on the bushes at 

the time when the eggs are being deposited, The life history of 

this species is apparently unknown, but a member of the same 

genus has ‘been reared from the fruit of the apple (E. pyricolana 

Miri Weis) Ent.-Bultigo, p..46). 
The structure of the larva found in the blueberry agrees very 

closely with the careful figures of the larva of E. pyricolana 

published by Mr. E. Dwight Sanderson in the Canadian Ento- 
mologist for 1903, V. 35 :158-166. 

This insect was rather abundant in 1913 but was very exten- 

sively parasitized, which so reduced its numbers that it was 

quite rare in 1914 and had not appreciably reestablished itself 

in 1915. During the past summer the writer has collected ms- 

terial from which he hopes to succeed in obtaining adults and 

thus definitely determining the species. He has bred the larva 

from the berries of Vaccinium pennsylvanicum, V. canadense, 

and V. vacillans. It is generally distributed through the state 

so far as the records of this Experiment Station show. 
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SEASONAL HISTORY AND LIFE HISTORY IN THE BLUEBERRY. 

The egg. The eggs are deposited singly on the outside of the 

blueberry, usually somewhere around the calyx lobe; they may 

be found on either side of the sepal or on the floor of the calyx 

cup. Oviposition takes place while the fruit is still green, for 

the eggs are deposited during the latter part of June and early 

July, and the larva is usually at least half grown before the 

berry in which it is living ripens. 

The larva. As is the case with most of the insects that live 

in the fruit itself, it does not seem possible to keep one larva 

under continuous observation, for they cannot stand continuous 

transferal from one berry to another while young, and a green 

berry dries up very rapidly after it has been picked. 
There are 4 larval instars, and head measurements are typi- 

cally .29, .43, .62 and .go. The greatest variation is in the last 
instar. Measurements were all made under a magnification of 

20 diameters with a compound microscope by means of a 

camera lucida. Larvae were preserved in alcohol as they were 
found in dissecting the berries with a record of the date of 

removal and the date of collection. Head measurements were. 

niade of all specimens as obtained and thus their instar deter- 

mined. A partial summary of these data is given in the follow- 

ing table. 

Date Instar Date Instar 

IQI4 Ist - “2nd 3rd 4th IQI5 ist tnd 4rd 

June 20 I June 22 I 

July 6 I 25 5 2 

7 I 2 3 2 26 z 

9 I 2 I 30 4 

13 3 I 2 July 7 I 3 2 

I5 4 3 12 I 

20 2 

23 3 
28 3 

Aug. I I 

3 I 

14 I 

From such observations as he has been able to make, the 

author would infer that 25 days is a fair estimate of the time 
spent in the berries. The earliest data on which a larva was 
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found was June 22, 1915, and, in the laboratory material, July 

17 was the first date on which a caterpillar was recorded as 

leaving the fruit that year, a period of about 25 days. About 

12 days are required for the last 2 instars; this has been veri- 

fied several times, as the berries have begun to ripen by the 

time the larvae are half grown, and they can be raised easily. 

- As the instars are probably of about equal duration this is what 

one would expect if the duration of larval life is 25 days. 

First instar larvae were common by June 25, and most were 

still in this stage at the end of the month, The majority leave 

the fruit about the twentieth of July in a normal season cr 

around the thirtieth in a backward season such as 1915. A few 

straggle along up to mid-August. Probably most of them pass 
through the second instar in early July and nearly all have 

molted to the third instar at least by the tenth, though a few 

first instar larvae may be encountered even as late as July 7. 

In most cases the larva when it hatches enters the berry near 

the calyx end usually on the outside of the berry at the base of 

one of the sepals, but some enter by the calyx cup and a few 

near the stem end. Most commonly the larva enters beneath a 

sepal and tunnels around the circumference of the calyx cup in a 

complete circle, just beneath the surface; then it burrows down 

to the stem end, sometimes through the center and sometimes 

close to the surface. Often the skin is discolored where the 

trail runs beneath it. From this point on, the fruit is irregularly 

eaten. Merely a shell of skin filled with dried pulp, the coat 

of the seeds and fine brown frass all woven together with silk, 

i, left when the larva is full grown. Frequently 2 berries are 

webbed together. The first one is usually small and dry, full 

of frass webbed together; the second is larger and fresher. 

They are firmly attached together by silk and the larval trail 

leads from one into the other, at the point of attachment, 

usually on one side of the fruit. Rarely 3 or even 4 berries are 

thus united. 

When full grown, the larvae leave the berries. In the labor- 

atory they entered rotten wood in preference to sand, or earth. 

They spin silken cocoons in which they pass the winter as 

prepupae. A natural inference would be that they pupate in 

the spring and emerge as adults after a short pupal period, but 

there are no data at hand on this point. 
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Below is given a table showing the dates on which larvae lett 

the fruit in the laboratory in 1913, 1914 and IQI5. 

1913 IQI14 IQI5 

7 on July 10 1 on July 13 1 on July 17 

7 ‘14 4 23 1 20 

16 19 2 24 1 24 

11 21 I 25 2 26 

(a) 23 3 20 I 28 

6 24 Ay ieNblee, IS 3 20 

2 25 4 I I 31 

3 26 Bil ANU esas 
6 28 2 7 

Se eAISl 2 2 fa) 

4 4 I II 

I 21 

The extreme dates are July 10, 1913, and August 21, I015S. 

TECHNICAL DESCRIPTION. 

Egg. Oval, translucent, whitish. 

Larva. Length 6-8 mm.; width 1.25-1.50 mm. Elongate, sub-cylin- 

drical; color pinkish orange above, lighter beneath, pro- and meso- 

thorax almost white; tubercles light brown, spiracles brown; head 

either dark or light brown, shining, the suture lines darker or almost 

black; anteclypeus and labrum brown, mandibles dark; palpi and an- 

tennae colorless; a conspicuous white line on the head on either side 

of the suture between the clypeus and epicranium, fusing above the 

clypeus and extending nearly to its base, thus forming two sides of a 

triangle; ocelli 6 on each side. Head often partially withdrawn under 

the transparent cervical shield which is straight on its cephalic margin 

and curved outward on its caudal. Body widest at abdomen 4, but all 

segments about the same size except abdomen 8, 9, and 10, which are 

conspicuously smaller. Legs brown, tips of prolegs brown, ninth ab- 

dominal tergite chitinous, dark brown; caudal setae prominent; 4 or 

5 stiff brown setae around anus. See figure 60 G. 

The above applies to the fourth instar. In the first 3 instars (rarely 

only in the first 2) the head is deep shining black and the cervical shield 

blackish, as is also the chitinized ninth abdominal tergite; the legs are 

almost black; the body is white, sometimes more or less orange above; 

the head is never withdrawn beneath the cervical shield. 

Setae. The arrangement of the setae on the fifth abdominal segment, 

the head and the antenna is shown in figure 58. The drawing of the 

lateral aspect of the fifth abdominal segment was made from the right 

side. All drawings were made by the aid of a camera lucida. 
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HABITS. 

Several times the writer has had an opportunity to watch 

half-grown larvae removed from the fruit burrow into a fresh 

berry, and the process seemed to be practically the same in all 

cases. When the larva is first put on a new berry, it leaves 

it and wanders around uneasily for half or three-quarters of 

an hour, finally returning to the fruit. For a few minutes :t 

Fig. 58. Epinotia (?) sp. A. head of larva; B. 5th abdominal seg- 

ment of larva, right lateral aspect; C. antenna of larva. All enlarged. 

wanders about the outside, apparently eating something frorn 

the surface although the bloom is not rubbed off. Invariably the 

larva goes to the calyx cup in order to enter the fruit. If the 

berry is of small or medium size, before starting to burrow, the 
larva spins a web over the entire calyx cup, first standing rigit 

side up on the bottom, spinning a few strands across one diame- 

ter and following these with guide lines to the sides; then stan:- 

ing wrong side up and clinging to the under surface of the 

threads, it spins a dense network of silk enclosing the cup com- 

pletely except for a little hole about the size of its body left 

diagonally opposite the point where the entrance hole is to he 

made. If the berry is an especially large one, frequently tie 

larva spins over only half of the calyx cup, making in this case 

two silken walls at right angles to one another. Here too a 
hole is left in the silk. While spinning the caterpillars cling to 

their support by their prolegs, waving the head and thorax 

back and forth and from side to side. The silk appears to 

issue from the labium. 
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Ten minutes are required for the process noted above, then 

for some 5 minutes the larva wanders round and round in the 

calyx cup, occasionally pausing to peer out through the hole 

in the side. Finally it stops this meandering and starts work 
diagonally opposite the opening left in the silk, through which 

the latter abdominal segments project. The entrance hole is 

always made on the floor of the calyx cup, never in the center 

but always on one side, usually between 2 sepals. The cater- 

pillar burrows in head first but wrong.side up, clinging with its 

prolegs to the silken web which it has just spun.. 10 minutes 

usually have elapsed before head and thorax are out of sight, 

for the entrance is gradual and occasionally the larva draw> 

itself wholly out. But after this it works more rapidly and by 

the time another 10 minutes have passed, the entire body has 
disappeared. One can see the blood. very plainly as it is driven 

forward in the heart, and the pulsations, though rapid, are 

regular and rhythmical, averaging quite constantly 79 per 

minute in all the cases counted. The last 4 segments of the 

abdomen contract and expand synchronously with the dorsal 

vessel. Approximately every 5 minutes the feces are voided, 

semi-fluid, dark, soon hardening into a dry frass. 

No sooner has the larva entered the berry than it turns around 

and appears head first a minute or two later. By means of a 

row of stout setae on the labrum it rolls the excreta up into. 

the silk where they stick fast. Then it disappears again into the 

berry for 2 or 3 minutes. The caterpillar does not feed at this 

time but simply chews up the pulp, soon reappearing and eject- 

ing it as little balls which almost immediately harden into dry 

pellets. These balls are plastered into the silk in much the same 

mianner as was the frass. Chewing and plastering intermittently 

in the course of 15 minutes it has usually covered the silk half 

over with dry ejecta. Now the larva seems to be tired, working 

more slowly with frequent resting spells, but the calyx cup 1s 

densely covered over with pellet lined silk within an hour after 

the insect starts to plaster. 

The general habit of the caterpillar after entering the berry 

seems to be to tunnel straight down through the center and make 

another hole near the stem end. In this trail the larva lies with 

its caudal end projecting toward the calyx cup into which the 

feces are voided. When ready to leave the fruit the larva bur- 
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rows out a tunnel at right angles to the other, starting from the 

center and ending at some point on the circumference. If one 

berry does not contain enough food and 2 are webbed together, 

invariably the larva makes its way to the surface of the first 

one by a trail precisely similar to this, and fastening the second 

very securely to this point by silk attachments, continues the 

trail into it. 

NATURAL ENEMIES. 

In 1913 this insect was attacked by parasites to a very consid- 
erable extent, which greatly reduced its numbers. Mr. E. A. 

Richmond of Cornell University kindly identified this for me 

as an Ichneumonid, Pimpla sp. near P. mdagatrix Walsh from 

which it differs in coloration. Adults emerged between July 25 

and August 22, 1913, and at corresponding dates in 1914 an‘ 

IQ15. ; 

The larva is white or slightly pinkish and emerges from the 

caterpillar when the latter is nearly full grown, but before it has 

left the fruit. If 2 berries have been webbed together the larva 

of the parasite, if present, will always be found lying in the 

trail between the 2, half in one and half in the other. The 

pupa is pure white. In 7 instances the writer has been able to 

determine the pupal period exactly; it varied from 5 days to Ii 

days, and averaged nearly 8 days. A larva found in the fruit on 

August II, 1914, formed its pupa on August 14 and emerged as 

an adult on August 21. This may be considered as fairly typi- 

cal, 

Often the head or shriveled skin of the caterpillar may he 
found in the same berry as the larva of the parasite. A careful 
examination usually shows a minute puncture in the skin of the 
fruit; this is probably made by the ovipositor of the adult female 
and, therefore, this is beyond reasonable doubt a larval parasite. 

A female is illustrated in figure 62 D. 

THE BLUEBERRY Damset-Buc Nabis rufusculus Reut. 

DISTRIBUTION AND HOST PLANTS. 

The writer has taken this species (Hemiptera, Nabidae) in 

Orono, Cherryfield and Unity ; it is probably distributed through- 
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-cut the state. While the nymphs and adults live upon the blue- 

berry bushes, they are predaceous in their habits. In nature 

they probably prey upon the little psocids and spiders which 

abound on the bushes; in the laboratory they ate all species of 

aphids that were fed them. They also ate one another with 

equal readiness. Fresh leaves and fruit were supplied them in 

the laboratory, but the writer has no evidence that they take any 

vegetable food. The eggs are deposited in the fruit of the 

blueberry, but this seems to be the only way in which this plant 

is directly concerned in their life cycle, and it is possible that th= 

eggs may be laid elsewhere as well. The writer has found the 

eggs in the berries of Vaccinium pennsylvanicum and V. canu- 

dense. 

SEASONAL HISTORY AND LIFE HISTORY IN THE BLUEBERRY. 

This species hibernates in the adult stage. Oviposition begins 

at least by June 15: The eggs are deposited indifferently in any 

part of the berry, which may be either green or ripe. They are 

inserted beneath the surface and only the perfectly round white 

lid of the shell is visible from the outside, fitting snugly into the 

Oviposition puncture and lying in a very slight depression. The 

egg itself is elongate-cylindrical, and is slightly curved. The 

exposed end is a sort of lid which fits closely into the rest of the 

egg; when ready to emerge, the insect pushes off this cap and 

crawls out, the lid remaining fastened to the egg shell by a sort 

of hinge. The egg is about 2 mm. in length. Rarely 2 eggs are 

placed in the same berry. 
Eggs may be found from mid-June through the middle of 

July. Occasionally they are met with in August; these probably 

represent a partial second generation. An egg found on June 16, 

1915, hatched on July 5, and the embryonic period is probably 

about 3 weeks. 
The writer was unable to rear through to the adult stage any 

o* the individuals which hatched from the eggs that he collected, 

for sooner. or later they died in molting, becoming hopelessty 

entangled in the old cuticula. But young nymphs were swept on 

the blueberry bushes and from these adults were bred which 

were very kindly determined by Mr. H. G. Barber of Roselle 

Park. N.. J 
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When first hatched the nymphs are colorless except for their 

red eyes and the femoro-tibial joint, which is at first red, but 

sooner becomes blackish. The distal border of the first antennal 

segment is black. The caudal half of the abdomen is dark. In 

the second instar, three white dots appear on the abdomen. In 

the third instar the eyes are red; the legs are practically color- 

less; the second and third segments of the antenna are black; 

the dorsal part of the abdomen is brown, the cephalic border ot 

the first segment being dark brown; there is a round white spor 

in the middle of each of the abdominal segments 1, 2 and 3. 

The older nymphs are light brown in their general color as 

is also the adult. The writer is not sure of the exact number 

of nymphal instars. In general the early instars last 5 days, the 

later 7 to 8, and the pre-adult 10 or more. A young nympi4, 

(probably second instar), a nymph two molts before the imago, 
and an adult are shown in figure 61. 

The young nymphs especially are very neat and frequentty 

ciean beak and antenna. This is usually accomplished by holding 

out the prothoracic legs in front of the body with the tarso- 

tibial joints brought together, and drawing the antenna or beak 

through the point of union, 

The later nymphal instars and the adults may be swept quite 

generally on the bushes in late August and early September, 

the only time when they seem at all numerous. 

A Scate Insect Pseudococcus sp. 

Occasionally a little scale insect was found in the calyx end 

ot the berry. None of these mealy bugs were sufficiently mature 

to render a specific determination possible. Doctor Patch 

kindly determine them for the writer as Pseudococcus sp., 

closely related to, if not identical with P. citri. 

InsEcTs WHICH ARE PRIMARILY LEAF FEEDERS. 

The writer paid only slight attention to any except fruit in- 

sects until the summer of 1915. There is a large variety of 

insects which feed -on the leaves of the blueberry, but for the 

most part they are neither particularly common nor injurious. 

The list includes principally Geometridae and Noctuidae among 

the Lepidoptera, Tenthredinidae among the Hymenoptera, and 



286 MAINE AGRICULTURAL EXPERIMENT STATION. IQI5. 

Chrysomelidae among the Coleoptera. Collections were made 
rather extensively in 1915 but from most of this material the 

writer has not yet obtained adults or else the adults have not been 

determined, so that any detailed discussion is reserved for future 

publication. The only leaf-feeding insect seriously injurious to 

the blueberry which the writer observed in Maine was a Chryso- 

melid beetle, kindly determined by Mr. Eugene A. Schwartz of 

Washington, D. C., as Galerucella decora Say, to a brief dis- 
cussion of which the remainder of this paper is devoted. 

A Lear BEETLE Galerucella decora Say. 

DISTRIBUTION AND HOST PLANTS. 

Galerucella decora Say is the only leaf feeding insect which 

the writer has observed to be decidedly injurious to the blue- 
berry in Maine. It is widely distributed through the state and 

bas been found wherever collections have been made on the 

blueberry for this Station. In the vicinity of Orono this species 

has been very abundant during the past 3 seasons and has kille4] 

a considerable number of blueberry bushes. Doctor Smith records 

it on willow (Insects of New Jersey, 1909, p. 347) as does 

also Mr. Blatchley (Coleoptera of Indiana, p. 1170) and Mr. 

Chittenden (U. S. Bureau of Forestry, Bul. 46, p. 78) but the 
writer has not found it anywhere except on the blueberry in 
Maine. It breeds on Vaccinium pennsylvanicum, V. canadensz, 

and V. vacillans. 
SEASONAL HISTORY AND LIFE HISTORY ON THE BLUEBERRY. 

The egg. This species hibernates in the adult stage. The 

overwintering beetles may be swept up abundantly by June 15 

and probably appear much earlier as even then the foliage was 

ccnspicuously eaten. The first eggs were deposited on June 16, 

1915, and oviposition continued about a month. One female 

deposits about 25 eggs, usually within 3 or 4 days after pairing. 

Twenty-nine is the largest number the writer has recorded for 

any one female. In the laboratory the eggs were mostly de- 

posited in the cheesecloth on the bottom of the dishes in which 

the beetles were kept. The writer has not succeeded in finding 

the eggs in nature, but feels sure that they are not fastened to 

the leaves. 
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The larva. None of the several hundred eggs deposited in the 

laboratory hatched although they were kept under the same con- 

ditions as Haltica eggs, nearly all of which developed; and even 

when the eggs were placed on moistened cheesecloth they dried 

up and shriveled. Larvae were swept abundantly in the field on 

August 6, 1915. Nearly all were in the last instar on this date. 

There are probably 3 larval instars as is the case with the various 

species of Haltica which the writer has reared. In the next to 

the last instar the head measures .55-.60 mm. across, and in the 
last .75-.825 mm., .80 mm. being the normal. The ground color 

of the larva is very light greenish gray; the tubercles are a darker 

gray; the prothoracic shield is grayish; the legs brownish black ; 

and the head brown. Immediately after molting the entire body, 

including head and legs, is light creamy yellowish, except the 

eyes which are nearly black. 
A larva which molted on August 9, 1915, to the last instar 

entered the soil as a prepupa on August 21, a period of 12 days. 

This is probably but little, if any, longer than the other instars, 

and 30-35 days is the probable length of larval life. 

The insects are voracious feeders and the larvae eat the leaves 

very rapidly and in great amount. The leaves are skeletonized, 
and only the brown ribs and upper epidermis is left. They soon 

wither and fall off. Bushes which are defoliated 2 or 3 years 

ir: succession usually are killed. 

The pupa. The larvae enter the ground before transforming 

to pupae, burrowing to a depth of an inch or more. Both in 

1914 and in 1915 the majority entered the soil about August 1a, 

but the writer has swept larvae as late as September 1. The 

prepupal period varies from 4 to 6 days, but averages about 5s. 

The pupal period lasts 8 or 9 days. When first formed the pupa 

is straw yellow, with black eyes. Gradually the wings become 

gray, and the legs, antennae and mandibles dark. 

The adult. The adult is yellowish when it emerges but colors 

up reddish brown in about 20 hours, These beetles can be swept 

abundantly on the blueberry all summer. The adults of the new 

generation emerge principally in the latter half of August and 

in early September. There is but one generation each year. 

Like the larvae, the adults are very voracious and eat the 

leaves greedily in exactly the same way as do the larvae so that 

the work of the 2 stages is indistinguishable. Occasionally the 
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beetles also eat into the fruit from the outside. They feed both 

in the fall before entering their winter quarters and after they 

have come out of hibernation in the spring. 

The egg, larva, pupa, and adult are illustrated in figures 59 A, 

60 D, E, F, respectively and the work of the larvae on blue- 

berry leaves in figure 59 B. 

NATURAL ENEMIES. 

Under conditions favorable to ‘the growth of this fungus, 

larva, pupa and adult are subject to the attack of Sporotrichus1 

clobuliferum Speg. Diseased specimens were not infrequently 
found outdoors and in the laboratory these insects seemed very 

susceptible to Sporotrichum. This fungus was determined for 

me by Dr. Roland Thaxter of Harvard University. 

MEANS OF CONTROL. 

If this insect were to occur in sufficient numbers in any 

accessible locality so as to make remedial measures seem eco- 

nomically practicable, without doubt if could be controlled by 

any of the ordinary arsenical sprays. 

ECONOMIC BIBLIOGRAPHY. 

The writer has found only one reference to this species in the 

literature of economic entomology. 

1904. Chittenden, Frank Hurlbut. U. S. Bureau of Forestry, 

Bul. 46, p. 78, fig. 23. 
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A. egg near margin of leaf Galerucella decora Say. Fig. 50. 

work of larvae on leaves of Vaccinium pennsylvanicum. 





Fig. 60. A. four blueberries showing the work of the larva of 

Rhagoletis pomonella Walsh, the maggot exposed in the first berry; B. 

puparium of R. pomonella, enlarged; C. work of adult of Pseudanthono- 

mus validus Dietz on blueberries; D, E, F. Galerucella decora Say, 

enlarged, larva, pupa, and adult; G. Epinotia (?) sp. larva enlarged. 





Fig. 61. 

: ae 

“C 

Nabis rufusculus Reut. A. young nymph; 

next to last nymphal instar; C. Adult. All enlarged. 

B. insect in 
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Fig. 62. A, B, C. Biosteres rhagoletis Richmond, enlarged, a para- 

site of Rhagoletis pomonella Walsh. A. female; B. upper wing; C. 

lower wing; D. Pimpla sp. female enlarged, a parasite of Epimotia 

(?) sp. 





BULLETIN 245. 

ANAC OF PAPERS PUBLISHED BY THE ST A- 

MIONGIN Tors BUL NOT INCLUDED INTHE BULLIs- 

TINS. 

A complete list of all the publications issued by and from the 

Station in 1915 are given on pages xii to xiv of the introduction 

to this Report. The following pages contain abstracts of the 

papers issued during the year that are not included in the Bul- 

letins or Official Inspections for the year. 

REC AION OF SIMULTANEOUS OVULATION TO 

THE PRODUCTION OF DOUBLE-YOLKED EGGS*. 

(1) Double-yolked eggs with normal separate yolks may 

have all the egg envelopes common to the two yolks, or they 

imay have some separate and some common envelopes. 

(2) They may be classified with reasonable accuracy into 

three groups: 

Type I.—Double-yolked eggs having the entire set of egg 

envelopes common to the two yolks, 

Type I1.—Double-yolked eggs having separate chalaziferous 

layers but all or part of the thick albumen common to the two 

yolks. 

Type I1]—Double-yolked eggs in which the yolks have en- 

tirely separate thick albumen envelopes but a common egg 
membrane and shell, 

(3) Of the eggs studied 16.03 per cent belonged to type 1, 
70.99 per cent to type II, and 12.98 per cent to type III, 

(4) A large series of double-yolked eggs show all gradations 

within and between these groups, 

*This is an abstract of a paper by Maynie R. Curtis, having the same 

title and published in Journal of Agricultural Research, Vol. III, pp. 

375-386. Pl. XLVI-LII. tors. 
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(5) The most probable interpretation of this phenomenon 

is that the two components unite at any level of the oviduct 

trom the funnel mouth to the isthmus ring. 

(6) The conclusion that the union of the component eggs 

occurs indiscriminately at all levels of the oviduct is strongly 

supported by the fact that the percentage of eggs of each type 

closely proportional to the percentage of the portion of the duct 

in which the union of two eggs would give double-yolked eggs 

of that type. 

(7) In 36.44 per cent of the double-yolked eggs the ovula- 

tions which furnished the two yolks must have been separated 

by an abnormally short interval, since a normal egg had been 

laid on the preceding day. ; 
(8) An examination of the egg structure, however, shows 

that the two yolks have passed the entire length of the duct 

together in only 16.28 per cent of the cases in which the ovula- 

tions are known to have been usually rapid. 

(9) While a heightened rate of fecundity may result in the 

production of an egg of any of the three types, 68.75 per cent 

of the eggs of type III are single eggs. It seems probable that 

many of them have resulted from the delay of the first egg in 

the oviduct. 

(10) The ovary of each pullet which had just laid a double- 

yolked egg as her first egg contained two normal separate folli- 

cles which had separate blood supplies. In these cases, however, 

the doubling of the egg had occurred near the end of the alfu- 

men-secreting region. : 

(11) Ina case in which there was evidence from the struc- 

ture of the egg that the two yolks had passed the entire length ef 

the oviduct together the two follicles were also quite distinct, 

with separate blood supplies. 

(12) This, together with the fact that in only a small per- 

centage of double-yolked eggs is there any evidence of simul- 

taneous ovulation, indicates that the fusion of follicles and a 

resulting common blood supply is by no means the-usual cause 

for the production of a double-yolked egg, 

(13) A simple normal follicle furnished the yolk with two 

germ disks; hence, the fusion of the oocytes (if this was the 

origin of the two germ disks) must have occurred before the 

formation of the follicle. 
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ews CN TEE. PHY slOvVOGY OF REPRODUCTION 

IN THE’ DOMESTIC FOWL: XIE 

Cx «x ABNORMALITY oF THE Ovipuct AND Its EFFECT UPON 

. REPRODUCTION.* 

This. paper describes a case of congenital obstruction of the 

oviduct, of unusual character. 

‘The bird was a year and a half old Rhode Island Red hea 

which had been killed for meat. She was well grown and in 

goo.l flesh. When the body cavity was opened it was found 

full of membrane covered eggs. They represented every possi- 

‘ble stage of absorption from a normal membrane shelled egg to 

collapsed empty egg membranes. Some of the eggs and empty 

membranes were free in the body cavity. Others were walled 

off in pockets either singly or in aggregates. There was one 

large mass (twice the size of a hen’s egg) of empty tightly 

packed egg membranes. At the time of examination 15 absorb- 

ing eggs and a very large number of empty membranes were 

found. Eleven of the 15 eggs had evidently been normal eggs 

although many of them contained a homogeneous mixture of 

yolk and albumen at the time examined. Four were double 

eggs. That is, one egg enclosed within another. One of the 

four was made up of a series of four concentric eggs. The 

inner egg being a small “witch” or “cock” egg, 

The ovary of this bird was in the same condition as the 

ovary of any laying bird. It had a normal series of enlarging 

yolks and resorbing follicles. The oviduct as far as the pos- 

terior end of the isthmus or egg membrane secreting portion 

was also in the normal laying condition. At the posterior end 

of the isthmus the duct ended blindly, although the ligament 

which suspends the duct from the body wall continued normaily 

to the end of the body cavity. There was no shell gland or 

vagina. The only opening to the duct was the funnel. mouth. 

It was evident that this bird was in the midst of a normal 

period of reproduction and was producing eggs in a normal 

manner as far as her oviduct allowed. The membrane shelle1 

eggs then backed into the body cavity from whence they weve 

*This is an abstract of a paper by Maynie R. Curtis, having the same 

title and published in Biological Bulletin, Vol. XXVIII, pp. 154-163. 

TPL Vs keke conse 
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being absorbed at a rapid rate. The occurrence of double eggs 

shows that one egg did not always get out of the duct in time 

te make way for the succeeding egg. The occurrence of the 

egg composed of four concentric eggs suggests that the direc: 

tion of the movements of the egg must have been considerably 

disturbed so that this egg passed up and down the duct several 

times before it was discharged into the body cavity. The con- 

dition of the internal organs of the bird indicates that the 

physiological processes of digestion, absorption and secretion 

were not seriously disturbed. 

The forward end of the oviduct or egg tube arises very eatly 

in the development of the chick embryo. The tube then grows 
backward until it reaches the region of the vent. The most 

probable explanation for the occurrence of the oviduct found 

in the case described is that in early embryonic development 

(probably on the sixth or seventh day of incubation) the back- 
ward growth of the oviduct stopped permanently while the 

differentiation of the part already formed continued in the 

normal manner. 

As in other cases where the passage of the egg is prevented 

the sex organs passed through their normal seprodaeeve cycles ; 

the oviduct functioned as far as the point where the passage 

was interrupted; the eggs were then returned to the body 

cavity and resorbed. The number of eggs and empty egg mem- 

branes found in this fowl which was apparently in a perfectly 

normal physical condition show that a bird may possess very 

great power of resorption of its own eggs. 

ON THE REFRACTIVE INDEX OF THE SERUM IN A 

GUINEA-CHICKEN HYBRID.* 

This is a record of certain results regarding the refractive 

index of the blood serum of a genus-hybrid produced froim 

the mating Cornish Indian Game 6 X Guinea Fowl @. 

Our results show that (1) there is a definite, characteristic. 

and permanent difference between the refractive index of the 

serum of the fowl and that of the guinea; and (2) that in the 

hybrid the guinea parent is dominant in respect of the physico- 

*This is an abstract of a paper by Raymond Pearl and John W. 

Gowen, having the same title and published in Proceedings of the So- 

ciety for Exper. Biology and Medicine. Vol. XII, p. 48, 1915. 
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chemical constitution of the blood as measured by the refractive 

index. Some figures on the point follow: 

Source of Blood. nD 

Natrona MRNNANGeP LL TESS) anya iene cans st sof aay tiepa re seg gies ee he) ap siete aenciaiwrsl'se 1.34537 

(Mean of data from to birds of different hereditary constitutions) 

Guinea (NMINICG MCIEAGTIS) Cs sc uclec cee dececeess esc ueneaeds 1.34184 

(Mean from 6 birds) 

ibiybrid (Gallus ox Numida 2). 50. be Si. see ED ak tenes obec Wore 1.34179 

FITTING LOGARITHMIC CURVES BY THE METHOD 

OF MOMENTS.* 

The use of logarithmic curves in the analysis of various kinds 

of biological and agricultural data is rapidly becoming wide- 

spread and general. It was first shown by Lewenz and Pearson 

that the growth of children followed a logarithmic curve. Pearl 

demonstrated that the phenomena of growth and differentiation 

in Ceratophyllum also followed a logarithmic curve. Donald- 

son and Hatai in a series of papers dealing with the growth and 
quantitative relations of the whole organism and its various 

parts in the white rat and the frog have shown that the same 

lew holds for growth in those forms. 

Other biological phenomena than growth follow a logarithmic 

law. Pearl, in a case of regulation of the shape of abnormal 

eggs, and later Curtis for normal eggs, have shown that the 

changes in size and shape of successively laid eggs are graduated 

with a logarithmic curve. Work now in progress in the Biologi- 

cal Laboratory, Maine Experiment Station, of which only a 
preliminary notice has yet been published, shows that generally 

the change in milk flow with age in dairy cattle is logarithmic. 
Several years ago Holtsmark pointed out that the relation be- 
tween the number of food units required and the milk yields 

of different animals was logarithmic, 
From this incomplete review of the literature recording the 

use of logarithmic curves in biological and agricultural investt- 

gations it is clear that the workers in these fields will, as time 

*This is an abstract of a paper by John Rice Miner, having the same 

title and published in the Journal of Agricultural Research, Vol. III, pp. 

4ALI-423.: 1915. 
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goes on, have increasing need to be able to handle these curve - 

easily and critically. 

Up to the present time the only available method of fittinz 

logarithmic curves was that of least squares. Several years agi 

Pearl and McPheters published a set of tables intended 1» 

lighten materially the labor of fitting such curves by the leasi- 

squares method. For a long time, however, the writer has felt 

that it would be highly desirable to bring this class of curves 

into the general system of curve fitting worked out by, Pearson 

and known as the “method of moments.” The theory. cf the 

method is extremely simple, involving as it does only the as- 

sumption that if we equate the area and moments of a theoreti- 

cal curve to the area and moments of a series of observations 

we shall get a reasonable fit of the curve to the observations. 

Experience with the method in the hands of different workers 

in England and America has abundantly demonstrated that this 

assumption is entirely justified in the fact. 
In the papers cited, and in others also, Pearson has given the 

equations for the calculation of the constants from the moments 

in the case of (a) skew frequency curves in general, (b) sine 

curves, (c) parabolas of all orders, (d) the point binomial, (e) 
hypergeometrical series, etc. There has been lacking, however, 
the determination of the equations connecting moments aiit 

constants for the general family of logarithmic curves of the 

type. 
. y=a+bx+cex*+dlog (4-+q) 
and its modifications. The necessary equations are given inthe 

paper here abstracted. 

. INTERPOLATION AS A MEANS OF APPROXIMATION 

TO-THE GAMMA FUNCTION FOR HIGH VALUES 

OF n* 

This paper is purely mathematical in subject matter and in- 

terest. The question discussed is whether a degree of approxi- 

mation, sufficient for statistical purposes, to the value of Icg 

gamma m can be had by interpolating in a table of log factorial ~ 

nN. ) 

*This is an abstract of a paper by Raymond Pearl, having the sam=> 

title and published in Science N. S. Vol. XLI, pp 506-507. 
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It is shown that the interpolation method, when third dii- 

ferences are used, gives values slightly better than those by 

Forsyth’s method when n = 25. For n = 75 or more the inter- 

polation method using only second differences gives an approxi- 

mation sufficiently close for all practical statistical purposes. 

As to the labor involved, there ‘is no great amount of choice be- 

tween Forsyth’s and the interpolation method, but on the whoie 

there appears to be a distinct, if small, advantage in favor of 

the interpolation. 

MENDELIAN INHERITANCE (OF FECUNDITY IN 

Hse VOMESDIC FOWL. AND AVERAGE FLOCK 

PRODUCTION.* 

In this paper it is shown that: 

1. There is a marked difference in average egg production 

per bird of Barred Plymouth Rock pullets of the Maine Station 

strain at the present time as compared with what obtained dur- 

ing the period of simple mass-selection for this character. This 

is seen in Table I. 

ABER 

MontTHiy DIstrIBuTION oF MEAN Ecc Propucrion PER BirD UNDER D1F- 

FERENT BREEDING SYSTEMS 

| 

Best Com- 
| parable 
| Year to 

Weighted 1913-14 of 
Mean | Similear- 
Under | sized Best Month in Any Year of Mass Selection,| Year 

Month Mass Flocks_Un- Any Size Flock 1913-14 
Selection , der Mass 

Selection 
(1905-06 
100-bird 
Pens). . : ' 

Novembet.. . | 4.63 5.38 6.45 (1904-05, 100-hird flock) 10.76 
Decembert.. . | 8.91 9.91 12.02 (1901-02, only 48 birdsin small flocks)| 14.19 
January....| 11.71 USEPA 15.21 (1901-02, only 48 birds in small flocks)| 13.88 
February....| . 10.87 13.39 14.46 (1905-06, 50-bird flocks) NB BU, 
Vianche ven: nl Gallen ait 17.33 118.29 (1905-06, 50-bird flocks) 19.22 
A\porall , oo bee else) 16.48 18.50 (1901-02, only 48 birds in small flocks)| 18.44 
Nay ee ie 13.92 ——— /|17.02 (1902-03, 147 birds in small flocks) 16.88 
June 12.46 13.47 16.88 (1901-02, only 48 birds in small flocks)) 14.456 
Vilo0 so viele 10.87 10.49 14.99 (1901-02, only 48 birds in small flocks)} 14.52 

¥ 

*This is an abstract of a paper by Raymond Pearl, having the same 

title and published in American Naturalist, Vol. XLIX, pp. 306-317, 1915. 
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2. This difference is in the direction of a substantially higher 

mean production at the present time, when tested on flocks of 

large size. 

3. The increase in flock average productivity is most pro- 

nounced in respect to winter production, which is the laying 

cycle to which especial attention has been given in the breeding. 

4. The cause of this increase in flock productivity appears, 

with a degree of probability which is very high and amounts 

nearly to certainty, to be that the method of breeding the stock 

now followed is more closely in accord with the mode of inherit- 

ance of fecundity than was the simple mass-selection PES 

in the earlier period. 

5. The result announced in earlier papers that high fecun- 

dity is a sex-linked character, for which the female is heterozy- 

gous, has been confirmed by practical poultrymen in their 

breeding operations. 

STUDIES ON THE PHYSIOLOGY OF REPRODUCTION 

IN THE DOMESTIC FOWL. 

XIII. On THe Fariure or Extract oF Pirurrary Bopy 

(ANTERIOR LoBE) To ACTIVATE THE RESTING Ovary. 

From the evidence presented in this paper it appears to be 

clearly established that the substance of the anterior lobe of the 

pituitary body of the cow, when injected into the abdominal 

cavity of hens in which the ovary is in a completely resting 

condition, does not cause an activation of the ovary, in the sense 

of inducing ovulation at an earlier date than that at which it 

would normally occur. 

*This is an abstract of a paper by Raymond Pearl and Frank M. 

Surface, having the same title and published in Journal of Biological 

Chemistry, Vol. XXI, pp. 95-101. I9QI5. 
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FREQUENCY OF OCCURRENCE OF TUMORS IN THE 

DOMESTIC FOWL.* 

The purpose of the present paper is to record the data on the 

frequency of occurrence of tumors in the domestic fowl which 

have been collected during eight years’ routine autopsy work at 

the Maine Agricultural Experiment Station. 

The chief points brought out by an analysis of these data are 

as follows: 
(1) Of the 880 birds autopsied 79, or 8.96 per cent, had 

tumors. That is, there were 90 cases of tumors per 1,000 birds. 

(2) There was no significant difference in frequency of oc- 

currence of tumors between birds which died from natural 

causes and apparently normal birds which were killed. 

(3) There is a significant positive correlation between age 

and the occurrence of tumors. Only 7.37 per cent of the birds 

under 2 I-4 years had tumors, while neoplasms were preserit 

in 19.17 per cent of those that were over that age 

(4) In birds with tumors which died from natural causes, 

the tumors were directly or indirectly the probable cause of 

death in from one-third to one-half the cases. 
(5) There was a decided tendency for the association of 

tiypertrophied (apparently due to cell infiltration) liver, spleen, 

or kidney with the presence of tumors in other organs. 

(6) Death often resulted from internal hemorrhage from 

the tumor, the underlying tissue, or the hypertrophied liver or 

spleen. 

(7) The tumors can be classified into cystic and’ tissue tu- 

mors; 22.78 per cent of the tumors were of cystic and 74.68 per 

cent of solid-tissue structure, There were two cases of tissue 

tumors to which cysts were attached. 
(8) In the females* the organs most frequently affected 

were the genital organs; 37.76 per cent of all the tumors being 

in the ovary and 18.36 per cent in the oviduct and oviduct liga- 

ment. 

(9) In most cases the tumors were confined to one orgaiu. 

In 15 cases, however, the tumor had evidently undergone metas- 

tasis, since tumors of similar nature eogumed in from two to 

four organs. 

*This is an abstract of a paper by Maynie R. Curtis, having the same 

title and published in Journal of Agricultural Research, Vol. V, pp. 

297-404. I9I5. 

*Autopsies were made on too few males to yield reliable data. 
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SEVENTEEN YEARS SELECTION OF A CHARACTER 

SHOWING SEX-LINKED MENDELIAN INHERIT- 

NCE 

In 1898 there was begun at the Maine Agricultural Experi- 

ment Station an experiment in breeding Barred Plymouth Rock 

fowls, having for its purpose the improvement. by selection of 

the character winter egg production. This investigation has 

continued to the present time. 

The experiment has fallen into three divisions or periods: 

viz., (1) the period from 1898 to 1907, (2) the period from 1908 

to 1912, and finally (3) the period from 1912 to date. Detatied 

reports on the methods of breeding in operation have been pub- 

lished elsewhere.t For purposes of clear orientation in the 

present discussion it will be well here briefly to review the facts 

as to the methods of breeding used in each of the periods. Wit't 

these facts definitely in mind we may then proceed to an exami- 

nation of the results. 

1. The Period from 1898 to 1907.—During this period the 
breeding followed the plan outlined at the beginning by Wooics 

and Gowell. Essentially it consisted of the following elements. 

1. Trap-nest record of the performance of each individual 

female. 

2. Selection as breeders of all females which laid more 

than a definite number of eggs (150) in the first lay- 

ing year. 

3. Selection as breeders of males whose dams had lai] 

more than another definite number of eggs (200). 

4. The indiscriminate mass breeding, without individual 

pedigrees, of all individuals selected as described un- 

der 2 and 3, and, in consequence, 

*This is an abstract of a paper by Raymond Pearl, having the same 

title and published in American Naturalist, Vol. XLIX, pp. 595-608. 1915. 

TCf. particularly Woods, C. D., and Gowell, G. M., U. S. Dept. Agr. 

Bur. Anim. Ind. Bulletin 90, 1906, pp. 42; Pearl, R., and Surface, F. M., 

Ibid. Bulletin 110, Part I, 1909, pp. 80; Pearl, Me. Agr. Expt. Stat. Ann. 

Rept., IQI1I, pp. 113-176; and Pearl, Jour, Exp. Zool., Vol. 13, 1912, wp. 

153-268. 
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No test of the progeny of particular matings with respect 

to their laying ability. 

This may be designated as the period of mass selection. 

The Period from 1908 to 1912.—For reasons which have 

been fully set forth elsewhere’ it was decided not to continue 

the breeding along the same plan after 1907. The new plan, 

put into operation first in the breeding season of 1908, was 

calculated primarily to furnish definite information regarding 

. the mode of inheritance of the character winter egg productioa. 

It involved essentially the following items: 

Trap-nest record of the performance of each individual 

female. 

The selection of both males and females was made on a 

double basis, including in addition to the individual’s 
own performance as in the earlier plan, also the idea 

of progeny performance. In practice this worked 

out for hens in the following way; Plans were masle 

to see whether there could be formed by selection 

and propagated three distinct strains of winter egg 

producers, namely, high, mediocre and low. This 

involved, on the individual performance side, the sepa- 

rate selection in the first years of three classes of fe- 

males as breeders: (a) good winter producers, with 

records before March 1 of above 30 eggs; (b) medi- 

ocre winter producers, with records below 30 eggs: 

and (c) poor winter producers, which laid no eggs be- 

fore March 1, The division at 30 eggs was, after the 

first year, merely a nominal one in the selection of 

high producers. Actually only birds were used in the 

a class whose records materially exceeded 30 eggs, 

running up to over 100 eggs in some cases. 

The progeny performance idea was carried out in two 

ways in the breeding. In the first place, no female 

was selected for the high winter production breeding 

pens, for example, unless, in addition to her own high 

winter record, all her sisters and her dam_were hign 

producers. In the second place, of all females ful- 

filling the above qualification only those were bred a 

*Pearl and Surface, loc. cit. 
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second time whose progeny from the first year’s mat- 

ing had proven to be all high producers. Similar types 

of selection were followed by the mediocre and low 

lines, except that segregating families were put in the 

mediocre class. 

3. The selection of males was along essentially the same 

lines, with only such difference as is involved in the 
fact that the male makes no performance record him- 

self. Males were put into the breeding pen the first 

time on the basis of the records of their dams, on the 

one hand, and of their sisters, on the other han. 

Those whose progeny proved that they were transmit- 

ting the character to which selection was being made 

were used a second or even third time as breeders. 
4. Complete individual pedigrees, whereby each offspring in- 

dividual’s parentage, both male and female, was 

known. | 

5. The records of production of the progeny of each mating 

separately recorded and studied as a unit. 
It will be noted that there are but two essential differences 

between the plan in this period and that followed in the earlier 

one. These are: first and most important, that in this second 

period the principle of progeny testing was introduced into the 

scheme of breeding. The second difference was that selection 
was carried on for low production as well as for high, which 

had not been previously done. A third difference is apparently 

found in the fact that in this second period of selection the 
winter record rather than the yearly record is made the basis 

of selection. This is in no way an essential difference. 

As a result of the studies made in this period on the plan of 

breeding outlined the mode of inheritance of the character 

winter production was definitely determined, and has been con- 

firmed by subsequent work.” The character was shown to he 

Mendelian in its genetic behavior, depending upon two factors, 
one of which is sex-linked. 

3. The Period from 1912 to Date—The only difference in 

the mode of breeding the stock of Barred Plymouth Rocks in 

*Pearl, 1912, loc. cit., also Amer. Nat., Vol. XLIX, 1915, pp. 306-317, 

and Curtis and Pearl, Jour. Exp. Zoology, Vol. 19, t915, pp. 45-59. 
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; this period, as compared with the preceding one, is found in the 

fact that during this last period all selections for low and medi- 

: ocre production have been dropped. The breeding for high 

‘ production alone continues, with only such differences in the 

| details of manipulation of the breeding stock as would naturally 

follow a definite knowledge of the mode of inheritance of the 

character, and of the gametic constitution of particular individ- 

| uals with reference to that character. As a matter of fact, all 

| low-producing lines were dropped at the end of the laying year 

T9gI1-12. Certain of the mediocre lines were continued a year 

longer. In the laying flock of 1913-14 there were no birds 

: _ which had been bred for anything other than high production, 

| so far as the breeder’s deliberate intention went. 

The results of this seventeen year selection period are set 
forth in Table I. 

TABLE 1 

MEAN WINTER PropUcTION PER Birp OF THE BARRED PryMoutH Rock 

FLocKs FROM 1899 TO IQI5 

7 

| | Mean Winter | Mean Winter 
Mean Winter | No.of Birds | Production of | Production of 

Laying Year | Production of | Making Winter) All Birds Se- All Birds Se- 
| ee ALIGBirdsiite| Records | lected for High} lected for Low 

| Production Production 

1899-1990 41.03 eggs | 70 - - 
1900-1901 BUGS al] 85 | = = 
1901-1902 45.23 “ 48 | = = 

- 1902-1903 26.01 “ 147 = = 
1903-1904 26555) is 254 = = 
19C4-1905 35.04 “ 515 = = 
1905-1906 40.65 “‘ 635 = = 
1906-1907 22.44 635 - - 
1907-1908 19.93 “ 780 = = 
1908-1909 26.69 5 359 54.16 22.06 
1909-1910 BL yw) 247 47.57 25.05 
1910-1911 30.49 “ j 264 50.58 | 17.00 
1911-1912 35.93 “ 232 57.42 16.43 
1912-1913 43.01 ‘“ 182 52.61 = 
1913-1914 527.20) < 192 | 52.20 = 
1914-1915 45.89 “ 179 45.89 

Totals and means| 35.05 “ | 4 ,842 51.49 | 20.14 

The data of this table are shown graphically in Fig. 63. 
From the table and diagrams the following results appear: 

1. The number of individuals involved in this experiment, 

on each one of which exact trap-nest records have been kept, 

is large, amounting nearly to five thousand. This number is 

large enough to lead to conclusions which are trustworthy. 



302 MAINE AGRICULTURAL EXPERIMENT STATION. I9Q15. 

PRODUCTION 

WINTER 

MEAN 

YEAR 99-00 00-07 Of-O2 02-03 03-04 04-05 05-06 06-07 07-03 06-09 0950 101 ‘12 12-13 13-14 V-Ts 

Fic. 1. Graph showing the course of mean winter egg production be- 

tween the years 1899 and 1915. The solid lines and circles give the total 

flock means. The two straight lines, fitted by the method of least 

squares to the observed flock means, have the equations y—43.655—2.1812, 

y=17,070+4.1487%. The open circles and broken (dash) line give the 

means of the lines selected for high winter production between the 

years 1908 and 1015. The dotted line and open circles give the mean 

winter production of the lines selected for low production between the 

years 1908 and 1012. 

2. From the beginning of the experiment through the laying 

year 1907-08 the general trend of mean production was down- 

ward, with minor fiuctuations from year to year. In other 

words during the period in which the system of breeding was 

mass selection for high production without progeny test there 

was no change of the mean in the direction of the selection. 

The fluctuations in mean production during this period were, 

in the main, due probably to two sets of causes: (a) environ- 

mental differences in different years acting at one point or an- 

other in the life history of the birds; (6) random fluctuations 

in the genetic constitution of the male birds used as breeders 1n 

successive years, brought about because of the ignorance cf 

the breeder, in the absence of any individual progeny testing 

plan, of the ability of any particular male to transmit high fe- 

cundity to his daughters. 
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3. Since the laying year 1907-08 there has been a steady 

increase in mean winter production for the whole flock, ex- 

cept for the years 1910-11 and 1914-15. In the former year 

the decline in the mean is slight, and is probably due to un- 

favorable environmental influences. In 1914-15 the decline is 

certainly due to such causes. 

4. That selection on a progeny test basis was effective 1s 

demonstrated not only by the general flock averages, but also by 

the fact that it was possible to propagate separately high and 

low producing strains. The high producing strains differed 

widely from the low producing in mean winter production. Tak- 

ing the average for seven years in the case of the high, and 

four years in the case of the low, it appears that the mean win- 

ter production of the high producing strains was approximately 

two and a half times that of the low producing strains. At tite 

end of the laying year 1911-12 the low producing lines were 

dropped. In the next year (breeding season of 1913) no birds 

were bred which were known to belong to segregating lines. 

Of course some were included which proved afterwards to 

have been segregating, but this fact could not, in any such 

case, have been told in advance from the records in hand. 

A SYSTEM OF RECORDING. TYPES OF MATING IN 

EXPERIMENTAL BREEDING OPERATIONS.* 

This paper is of interest only to the experimentalist. it 

describes a uniform and comprehensive method of describing 

numerically the different forms of pedigrees which arise in 

Mendelian work. 

Via SOUR ME Ni Or TEE WINDER \CY CLE IN 2 Ee 

EGG PRCDUCTION OF DOMESTIC FOWL.* t 

In this paper quantitative evidence is presented which shows, 

with flocks of poultry having average hatching dates falling 

somewhere within the month of April, that— 

*This is an abstract of a paper by Raymond Pearl, having the same 

title and published in Science N. S. Vol. XLII, pp. 383-386, 1o15s. 

*+This is an abstract of a paper by Raymond Pearl, having the same 

title and published in Journal of Agricultural Research, Vol. V, pp. 

420-437. I9I5. 
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(1) The correlation between the egg production to March 

1 of the pullet year as one variable and the egg production up 

to the time when the individual is see days of age as the second 

variable is extremely high. 

(2) The mean production to March 1 is, in general, higher 

than the mean production to 300 days of age. 

(3) The production to March 1 is a relatively less variable 

measure (as indicated by the coefficient of variation) than the 

production to 300 days of age. 

(4) The conclusion that the 300-day production would be a 

better measure of the winter cycle of fecundity than the pro- 

duction to March 1 is not warranted by the facts. Whatever 

superiority there is of one of these measures over the other ‘5 

entirely in favor of the production to March 1. We may 

therefore conclude that the use, in the writer’s investigations on 

fecundity, of the record of egg production to March 1 of the 
pullet year as a measure of the winter cycle of production is 

fully justified by a critical examination of the facts. The justi- 

fication for the employment of the winter cycle of production 

as an index of innate fecundity capacity or ability is a distinct 
and separate problem which has been discussed at length in 

earlier papers. 

TWO CLOVER APHIDS.* 

Aphis brevis Sanderson (Long-beaked clover aphid). 
In the vicinity of Orono, Me., the leaves of the hawthorn 

(Crataegus spp.) in June are commonly twisted into dark- 

purple swollen curls and are inhabited by an aphid the fal 

migrants of which were described by Prof. Sanderson as Apmis 

brevis. This insect takes flight from hawthorn during June 

-and early July and returns late in the season before producing 

the sexual generation. I have taken the fall migrants on culti- 

vated plum (Prunus spp.), but yet have made no spring col- 

lections from that host. In June and July, 1906, I collected ap- 

parently the same species from the twigs and terminal leaf 

curls of the Japan quince (Cydonia japonica). 

*This is an abstract of a paper with the same title. by Edith M. 

Patch, published in the Journal of Agricultural Research, Dept. of Ag- 

riculture, Washington, D. C., Vol. III, No. 5, Feb. 15, 1915, pp. 431-433, 

with 3 figures. 
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I undertook some transfer tests during the summer of 1912, 

and found that Aphis brevis accepted both alsike and other 

clover (Trifolium spp.). Migrants placed on alsike and white 

clover produced nymphs that fed with apparent satisfaction or 

the test plants. The potted white clover was, however, more 

easily managed in the laboratory, so it was selected for the 

main rearings. The transfer was made on June 14. The mi- 

grants fed on the clover, and their abdomens became distended. 

At this time the head, thorax, and cornicles were black, and 

abdomens olive green, with distinct black lateral dots. By 

June 21 their abundant progeny were established on both stem 

and runner. The nymphs at first were pale and pellucid, with 

rosy head and prothorax. By June 24 this generation had 

niatured, but did not begin to reproduce for a day or two. 

Aphis bakeri Cowen (Short-beaked clover aphid), 

About the middle of August, 1914, large numbers of an aphid 

from Trifolium pratense were taken by Mr. George Newman 

at Orono, Maine. This species is distinct from the one just 

‘discussed, and yet they resemble each other enough so that both 

species have sometimes been listed under the same name. The 

fact that both species are found on hawthorn in the spring and 
migrate to clover in the summer may be partly responsible for 

this confusion. 

The habitat of the short-beaked clover aphid on clover seemed 

to be the ventral side of the leaf and the stem near the ground. 
The colonies were frequently covered by “ant sheds,” as well as 

sometimes extending for a short distance underground. 

This species is smaller, more slender and graceful than the 

long-beaked clover aphid. Joint V of the antenna is noticeably 

shorter than IV and is without sensoria, except the usual distal 

one, in the summer winged viviparous female. The stigma is 

rather narrow and the distal end acute. ,The beak hardly 

reaches the second coxa and frequently falls considerably short 

of it. The prothoracic and abdominal lateral tubercles are 

prominent, but very slender. Both species have the cornicles 

and cauda very short. 
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DAES POND-LILY APHID AS ,AGPEU Mar bois 

One of our best-known aphids common upon various water 

plants is Rhopalosiphum nymphaeae (Linn.). This has re- 

ceived considerable attention as a “semi-aquatic’’ species which 

on account of the waxgland areas of its body appears to be 

particularly adapted to a life in moist localities and to suffer no 

inconvenience from contact with water while feeding on aquatic 

plants. 

One of the most troublesome of our plum aphids in Maine 

is a species inhabiting the shoots and the ventral surtace of the 

leaves, ordinarily without causing curl or similar deformation 

of the leaf, but exhibiting a dangerous tendency to feed also 

upon the young fruit itself as well as tapping the fruit stems. 

After watching this plum aphid several years and wondering 

where its summer home might be (for it is a migratory species, 

leaving the plum in June) it was noticed that there were appar- 

ently no structufal characters to separate this from the common 

pond-lily aphid, R. nymphaeae. 

In view of this the “migration test” was made this spring by 

placing the spring migrants (alate viviparous forms) from plum 

upon water plantain, Alisma Plantago-aquatica; arrow-head, 

Sagittaria latifolia; and cat-tail flag, Typha latifolia; which had 

been potted and kept under laboratory control, These three 

plants are on the approved dietary of R. nymphaeae and the 

plum migrants accepted them all readily, and the progeny of 

the plum migrants are perfectly content with the habitat given 

them. 

Thus the life cycle of the ancient aphid is found to include 

a residence upon the plum, migrating thence to water plants for 

the summer and returning to the plum in the fall for the depo- 
sition of the over-wintering egg which provides for its spring 

generations upon that tree. 

Biosteres rhagoletis Richmond, sp. n., A Parasite 

of Rhagoletis pomonella Walsh. 

During the summer of 1913 the writer was engaged in study- 

ing blueberry insects in Washington County, Maine. A maggot 

*This is an abstract of a paper with the same title, by Edith M. Patch, 

published in Science, N. S., Vol. XLII, No. 1074, page 164, July 30, 1915. 

7This is an abstract of a paper with the same title, by William C. 

Woods, published in The Canadian Entomologist, Vol. XLVII, pp. 293- 

295, with 3 figures. 
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was found infesting the berries, which when bred proved to be 

Rhagoletis pomonella Walsh, the apple maggot or railroad 

worm (Journal of Economic Entomology, 1914, Vol. VII, pp. 

398-399). There were also obtained from larvae of this species 

collected at Cherryfield, Maine, in August and September, 1913, 

twenty-one specimens of a parasite, which emerged from pu- 

paria kept under laboratory conditions, at various dates between 

February 25 and April 21, 1914. 

No parasite has been recorded from Rhagoletis pomonella 

Walsh, previous to this time. 
The species belongs to the family Braconidae and to the 

subfamily Opiinae, In this same group are placed many of the 

parasites, including one of this genus, which are recorded hy 

Silvestri as bred from various fruit-flies (Bulletin 3, Hawaii 

Board of Agrculture and Forestry, 1914.) 

Specimens of this species were swept on the blueberry bar- 

rens of Washington County last summer, where apparently they 

had considerably reduced the number of the maggots as com- 

pared with the preceding season. Specimens of the Cherryfield 

parasites were submitted to Mr. E. A. Richmond, of Cornell 

University, who determined it as a new species. 

EFFECT OF TEMPERATURE ON GERMINATION 
AND GROWTH OF THE COMMON POTATO-SCAB 
ORGANISM.* 

The object of this study was to determine as closely as pos- 

sible the optimum, maximum and minimum temperatures for 

the growth of the common potato scab organism in artificial 

cultures, also the effects of variations in temperature upon the 

germination of the so-called “gonidia” which it. produces in the 

_fruiting stage upon such cultures. The organism under consid- 

eration is what has been known since 1892 as Oospora scabies 

Thaxter and which Lutman and Cunningham have recently 

*This is an abstract of a paper with the same title by Michael Sha- 

povalov published in the Journal of Agricultural Research, Vol. IV, No. 

2, pp. 129-134, May 15, 1915. 
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pronounced as identical with Actinomyces chromogenus Gas- 

perini. 

In making the germination tests the ordinary agar hanging- 
block used in studying the growth of bacteria was employed, 

using beef extract agar without salt. The maximum tempera- 

ture for germination and growth is apparently slightly below 

41° C. Germination is most rapid between 35° and 40.5° with 

little difference at temperatures between these points. Below 

this the time for germination gradually increases so that 10° U. 

it takes 15 or more times as long as at 35°. The largest per- 

centage of germination is usually secured at from 30° to 37° C. 
Apparently the minimum temperature for germination lies 

somewhere near 5° C. 

Exposure to cold weather, several degrees below zero centi- 

grade, does not always kill the parasite. The organisms in cul- 

tures on cooked potato cylinders withstand low temperature 

better than those in beef broth cultures. 

While temperatures from 35° to 40° C. are most favorable 

for the germination of the gonidia, they are unfavorable for 

long-continued growth of the organism, although at 35° a 

stimulating effect was produced at first. Below 20° C. growth 
is very much retarded and slow. The maximum temperature 

for. growth is about 40.5°, the optimum 25° to 30°, and the 

minimum about 5° C. 
Abnormal growths or involution forms were observed in 

the cultures but apparently these were produced as the result 

of variation in the composition of the culture media employed 

and were not caused by unfavorable temperatures, 



METEOROLOGICAL OBSERVATIONS. 309 

METEOROLOGICAL OBSERVATIONS. 

For many years the meteorological apparatus was located in 

the Experiment Station building and the observations were 

made by members of the Station Staff. June 1, I911, ths 

meteorological apparatus was removed to Wingate Hall and 

the observations are in charge of Mr. James S. Stevens, pro- 

fessor of physics in the University of Maine. 

In September, 1914, the meteorological apparatus was again 

moved to Auburt Hall, the present headquarters of the physics 

department. 

The instruments used were at Lat. 44° 54’ 2” N. Lon. 64° 

40 5" W. Elevation 135 feet. 

The instruments used are the same as those used in preceding 

years, and include: Maximum and minimum thermometers; 

rain gauge; self-recording anemometer; vane; and barometers. 

The observations at Orono now form an almost unbroken 

record of forty-seven years. 
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REPORT OF TREASURER. Su 

REPORT OF REE PREASURER: 

The Station is a department of the University and its a-- 

counts are kept in the office of the Treasurer of the University. 

The books, voucher files, etc., are, however, all distinct from 

those of the other departments of the University. The classifi- 

cation of accounts is that prescribed by the auditors on the part 

of the Federal Government, and approved by the State Audito-. 
All of the accounts are audited by the State Auditor and the 

Hatch Fund and Adams Fund accounts are also audited by tre 

Office of Experiment Stations acting for the United States 

Secretary of Agriculture in accordance with Federal Law. 

The income of the Station from public sources for the year 

that ended June 30, 1915, was: 

U. S. Government, Hatch Fund appropriation... $15,000 99 
U. S. Government, Adams Fund appropriation... 15,000 °o0 

State of Maine, Animal Husbandry investigation 
UOMO MILTON seem ee ictale tea Canta «sta euie Mere 5,000 00 

State of Maine, Aroostook Farm investigation ... 5,000 CO 
The cost of maintaining the laboratories for the inspection 

analyses is borne by analysis fees and by the State Department 

of Agriculture. The income from sales at the experiment 

farms is used to meet the expenses of investigations. The 

printing which costs about $4,500 is paid for by an appropria- 

tion to the University. 

All of the disbursements except for printing and the sheep 

husbandry experiment are given in the tables that follow on 

the two succeeding pages. The sheep husbandry expenditures 

were labor $182.55, seeds, plants and sundry supplies $100.22, 

feeding stuffs $483.59 and live stock $750.99, making a tota! 

of $1,517.35. 
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REPORT OF TREASURER FOR FISCAL YEAR 

ENDING JUNE 30, 1915. 

DISBURSEMENTS. 

| Animal 
1 husbandry 

RECEIPTS. Hatch fund. ; Adams fund.| investiga- 
| tions. 

SBlaries gs separ n eeu ees Saat s | s5°537 01, $11,049 60| $4,722 74 

TET oan rel SEY ee Mean it Cer 3.664 04 3803 |eeeee Whee 
Publications isch eumedy sey Ceara | 113 87 =i ee | Sete Ate 

PRostagerand statlonenyen eet 717% 20, 144 72) SGNGO, 

Breiohtrandvexpressaemm nino acini 139 05 99 58 2 28 

Heat light:andepoweree ccc cee a ae see | 158 75. 16S 00 Meer mena: 

Chemical and laboratory supplies........... | 180 29] 269 74 21 42 

Seeds, plants and sundry supplies........... 325 06 246 04 35 63 

ertilizers). aes .7. sea ge a ees gee Nee [| A BZOCSBle ar ace ec ee tee ae 

Beeding stutter c.2 ape aaa ae elie) djO18°S6lp 1 769108 wea man We 

Tabrarg iho ee eet ee a ee nee | 619 07 80 84) 2 00 

Tools, machinery and appliances........... | 211 36. BS iSilll seer eames ae 

Hurnitunerand fixtures sssenss sis sci eee ie | 93 12 34 50, aia teh a whe pees 

Scientific apparatus and specimens.......... | 3 16 20 200 09 3 71 

AGIVERSEOC Kaiser eens atten cee Ea Le AS 0) paren ait nine Sesto AD 

ravelinetexpenses'. ier yack err late 353 30) 511 49] 155 47 

Contingentiexpenses/- c.2 sone eee eee ee ZOM OO sete eee Jove eee eee 

Buildings soe aie eee aaa REAR eee 452 86) 334 48) PE Te OA eS 

Motel. ose Fe ERs pee $15,000 00, $15,000 00 $5,000 00 
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RaeOnnh Ob EREASURER FOR BISCAL. YEAR 

ENDING JUNE 30, 1915—Concluded. 

DISBURSEMENTS. 

Aroostook General | Inspection 
RECEIPTS. farm. | axccount. | analysis. 

Sellowiey 50a sen ake ee ee | $970 00 $4,135 54 $10 ,441 78 

LSDET 5 4.0 oa ee See a rer 3735287" 2,705 Siete ene 

BTID CATION stem PNA sere icne ong et ore ie cocmesll eat amattcusbatleten Ne | WOVFAO | ies ab eee 

ostaeevandastatlonenya soe sao ae aoe 46 39 91 16 263 18 

Mreiphtrandlexpressia lasses. Ga. ee oes a ee 46 99 526 51 See So 

Steahmlohbrand pOWely.is srcciecuse sees 6 cis ee 211 64) 256 63 164 67 

Chemical and laboratory supplies........... 577 16 402 62 926 79 

Seeds, plants and sundry supplies........... 219 53 GH OM ON Aes OMe ne 

HetaliZensreeuecen aises sa sie Gyewchn catpacteissiasals. aps 1,869 29 ZA OO Be SA PNAS ee 

FRleedinpretutiece aor ie ruts eee Ware tc Ml 585 79. SomVOT| dare ee 

[LAbnony. Soe eae Gees CUNO Ee nen ieee isos Peay | 1O;.70 ls ec ceeeane 
Tools, implements and machinery.......... | [66 57, HY An?) enon eee: 

HucMicurerand txturesqucie tei se sila sie sia | 4 53) 2 04 153 60 

Scientific EY OO EEO. Sle a Gas 1 ice arb eee avn acini ae rans AW S45) eta en Been ae A 

Mivetstockipey fee mite eee 70 00) GSONOO a eieee de 

Traveling expenses SURI egarer emtia shite stl Naat Ve 276 25} 163 50 173 68 

Contingzentiexpenses) sense sak oa ce eee oe 221 70) 205 89 7 20 

Buildamesipevge ara cree erates io aie 468 59 129 41 ae CRP cena cel 

PING Cel Wee pesra ttre eres Saki No Peisuae Pie nite "$9 887: 30 $10 ,723 05 $12 ,288 75 

| 





INDEX: 

PAGE 

Abnormalityaor oviduct of domestic: fowl 920.025. 0e4es cess. 291 

PNECeMiialtasmeavate llamas: coisas -cltarore vs tiao-e safer ote sis Bie celiee anes : 139 

PNCOGEP a lersiaall ihr OTS kok eeee cohen eit la eee salah a vonsiewale eateries eony ay eis 108 

Sieh cl GUIS war reese gppowteansic toaerailctions tatetouel aittes eoegelGetrallayay alcohol arn 107 

EN allicimer OVielll ciemesyaes 250s os cucts sche ci en tosSece nb cveca adits oot seers telclse tale fedora 96 

AK PUNE TATA yee ngeveitnrake stots cles tucne ts oyealia revlar silsrela param Werle Revleantajier ics dee fs 95 

SATOMI OL C11 EAL eh valine Ulan Ne eel ynees anasto meee NL Tei ba 07 

Mmblycephialusmenrelsheimetri, ect: ae alc oe es serge Iig 

SUV ili cera te Css at coe ree tein ie eeaWs  tahctrs (ae roviats Medak eaviaksictd-tiece sale 117 
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66 

OPENED SHELL-FISH. 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of foods in Maine. It is the duty of the 

Maine Agricultural Experiment Station to make the analyses 

of the samples collected by the Commissioner, and it is the duty 

of the Director to publish the results of the analyses of the 

samples of foods, together with the names of the persons from 

whom the samples were obtained, the names of the manufac- 

turers thereof and such additiona] information as may seem 

advisable. 

The results of the examination of samples of oysters, scal- 

lops and clams collected and examined in the fall of 1914 are 

given in the tables which follow. 

Notre. All correspondence relative to the inspection laws should be 

addressed to the Bureau of Inspections, Department of Agriculture, 

Augusta, ‘Maine. 
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Results of Examination of Oysters Purchased and 
Examined in 1914. 

| - Gaede Mel. eae ‘ 
a 

|. lagi 2 | | 
Be Town AnD DEALER. B a = 6 Remarks. 

“8 alee) 2 > | 
ae ABER) & | a | 

Cts./Ozs.| % % 

12008| Auburn, E. A. Bickford.......... 20) - | 7.08)16.15 

12005|Auburn, Jerry Murphy.......... 20) - | 6.78)16.78 

12003} Auburn, Olfene’s Market........ 20; —- | 9.88/14.80|Solids too low. 

12002) Auburn, Perryville Cash Market..| 20) - |14.31/15.02|Liquids too high. 
Solids slightly low. 

12006/Auburn, Ross’ Market........... 23| - | 5.97 17.25) 

13758] Augusta, Rose’s Market......... 23/1725] - 17.331 

13858|Augusta, L. S. Young........... 20/16.0) 6.19|16.85 

13755|Augusta, William Young......... 23/16.9) - {17.43 

13809|Bath, B. M. Campbell........... 23/16 .9114 .40/21 .56| Liquids too high. 

13760||Bath; Vere bmery-ee eee 23/18 .2/11.26/15.74|Solids slightly low. 

13762| Bath, Jacks Fish Market........ 25/15.4| 8.71/17.97 

12083)| Belfast, E. F. Bramhall & Co..... 38} - |43.74/18.60)/ Liquids too high. 

11965|Biddeford, Bibeau)Bros........ 25) - | 6.39/20.18 

13517| Biddeford, Jos. Carrier.......... 20/20.0) 8.82/16.18 

13519| Biddeford. John F. Hannaway....|} 20]14.6| 6.28/19.77 

13692| Bowdoinham, Cornish’s Fish Mar- 
(erator oc aree inicio mee 23/17 .2/21 .35)16.13| Liquids too high. 

13691) Brunswick, William Coffin....... 23/15.9| 6.87)17.05 

13689| Brunswick, Eee Pree shape 23/16.6) 8.07;18.09 

1iss2| Coriden: Samuel Ayers. ........ 40/14 .2/26.20)19 .53 Mogul tea peo 

containing liquid.” 

13522|Cornish, J. W. Thurston......... 25117.1/12.81/15.29/Liquids too high. 
| Solids too low. 

13947| Dixfield, Stanley’s Sons Grocery..| 25/16.9| 5.21/16.37 

13659) Fairfield, David King........... 23/17 .3) 3.87/17.14 

13871| Farmington, E. A. Odell......... 18)17.4) 4.47 15.34 Solids slightly low. 

13872|Farmington, W. M. Pratt........ 25/15.1; 3.72)16.93 

13873|/Farmington, Searles & French...| 25/17.6| 5.83/13 .70|Solids too low. 

13810' Freeport, Dillingham’s Grocery..| 23)16.9)17.53/18.24|Liquids too high. 

13722| Gardiner, Brann’s Market....... 23/17.7| 7.36)15.59)|Solids slightly low. 

13728| Gardiner, Cash Market Co...... 23|15.7| 8.97|/15.75|Solids slightly low. 

13724; Gardiner, Clark’s Market........ 23)16.3) 4.33/16 .44 

13727| Gardiner, A. W. Cunningham....} 23)/15.8) 2.45/19.04 
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Results of Examination of Oysters Purchased and 

Examined in tor4-—Continued. 

a 

EE: Town AnD DBALER. a 5 = 3 Remarks. 

* | 

Cts./Ozs.| % % 

13721|Gardiner, D. C.’Jewell........... 23/17.7| 5.39|18.71 

13752|Hallowell, Shea’s Fish Market....| 23|17.2| - [17.25 
13506|Kennebunk, Greenleaf’s Restau- 

TMM S ooo Cob OOO COCO dDDadO OD 23/17.8) 3.94}18.54 

12020|Lewiston, Atwood Market....... 28|/ - |10.90}17.35 

12015|Lewiston, Harvey’s Market...... | 20| - | 6.88]/16.51 

12017|Lewiston, Paul Levesque......... 20| - | 2.71/16.16 

12019|Lewiston, Mohican Co........... 20| - | 5.15|16.77 

12011|Lewiston, J. F. Sullivan......... 15| - |23.20/12.83/Liquids too high. 
Solids too low. 

12012)Lewiston, Walker Bros.......... 20| - | 6.35/16.30 | 

13900|Livermore Falls, Frank Hurlburt) 25)16.1/35.15|15.17{Liquids too high. 
Solids too low. 

-13901|Livermore Falls, E. A. Ray’s Cash 
Storeng merits niciensteveiavevener: 25|17 .6|10 .00|18.67} 

13948|Mechanic Falls, C. O. Cole...... 23/18.0| 3.92/18.04 

13848] Norridgewock, L. H. White...... 25/16 .7|10 .36/20.41 

13982|Norway, Walter Luck & Son..... | 23|17.0] 3.92 17.99} 

13968|Norway, Richardson’s Cash Mar- 
Ke tier erie iecnices cone Aer ceo 23|17 .6| 2.00|18.37 

13641|Oakland, A. W. Leonard......... 23/15.9) 5.33/19 .42 

13888|Phillips, C. H. McKenzie........ | 25/20.0) 2.82/20.37 

13730|Randolpk, L. A. Perry........... 23/17.7| 9.36/18.08} 

13731 Randolph, Mideon White........ 23/17.4) 7.08)15.61}Solids slightly low. 

11835|Rockland, H. L. Higgins......... 30/18 .1/25.30/14.76|/Solids too low. Liquids 
too high. 

13931|Rumford, Gauthier Bros......... 25/17.8)] 4.35]/16.02 

13932|Rumford, E. J. Roderick......... 25/18.4| 2.87)15.19)Solids slightly, low. 

13930|Rumford, Rumford Public Market}; 25/17.7| 5.00|18.13 

13520|Saco Hs. Wallace 2 cuss 20/18 .2/13 .26/16 .16|Liquids too high. 

12131|Sanford, D. O. Forbes........... | 20/16 .2|24 90/12 .48|Liquids too high. Solids 
too low. 

12261/|Sanford, Ideal Cash Market...... 18/16.9| 9.77|16.00 

14063|Sanford, Ideal Cash Market...... 20|17.1| 6.80|14.56|Solids slightly low. 

14068|Sanford, Lizotte & Caron........ 20184 5.66 17.37 



MAINE AGRICULTURAL EXPERIMENT STATION. IQI5. 

Results of Examination of Oysters Purchased and 
Examined in 1914—Continued. 

i 

too low. 

| | a | 
; . io} . 

s |23) 2 | = | 
ES Town anp DEALER. S111 ccai| cert eo alt Remarks. 
22 eles crea 
2a Ov -=S) 2 Se 
£5 Bees) 2 a 
ma BAER) & A 

Cts. Oze.| % % 

14065, Sanford,Onesime Normand....... | 18 18.8/28.35/16.04)Tiquids too high. 

14061 Sanford. Quality Market.. Bt, 20/18 .5)11 .09/14 .56 Solids too low. 
| 

13855 Skowhegan, Jewett’s Market..... 23/16.4| 6.68)17.54 

13852|Skowhegan, L. B. Jewett........ ad 25/16 .9|10.25,16 .44 ! { 

13851|Skowhegan, Lashon & Butler..... 25 soe ore Eo 

13853| Skowhegan, Adam Simpson...... 25)14.7| 5.30/18.06 

13981 South Paris, Churchill's Market..| 23 16.4 6.45 17.37 

14070|pringvale, 8. D. Hanson........ | 20|17.3) 4.001923) 
14071|Springvaie, D. H. Johnson....... | 20|18.3, 7.87|15.55 Solids slightly low. 

14069 Springvale, H. Pitts............. | 20 17.7 2.80/18.25 
13646 Waterville, City Market........- | 23)16.5) 8.7415.59 Solids slightly low. 

| j i 

13640 Waterville, E. L. Clukey......... | 23 140/37 .68 15.35 Solide too iow. Liquids 
| : a i 1 | \too high. 

13654) Waterville, Farnsworth Fish Mar-| | | 7 
Wu eae onapeee oosrapone SanenC 23/15 .3/12.18 16.42 Liquids too high. 

13650) Waterville, Hersom & Bonsell. . si 23 16.415.66 17.14 Liquids coo high. 
| i 

13643 Waterville, Maine St. Cash Groe/| 
eee | 20 16 .2\10.46/17.51) 

13614| Waterville, Frank E. McCallum..| 23/16.4\ $.58/15.20 Solids slightly low. 

13649| Waterville, B. K. Meservey...... 23)16.4, 5.37 17.55 5 

13658 Waterville, Chas. Pomerleau..... | 23/17.2 26.64 15.4 6 Liquids too high. Solids 
| too low. 

13889| Wilton, L. F. Adams............ | 25/17.5| 1.61,17.49) 
j H | 

13899] Wilton, Main St. Market........ | 25/16. 8) 8.32 18.69, 

13656) Winslow, Allen’s East Side Market) 23/16.1) 2 -86 18.76, 
i 

12009) Auburn, E. A. Bickford.......... 13) - 24.57 16.53 Solids too low. Liquids 
| | too high. 

12004) Auburn, Jerry Murphy.......... | 15| - 23.52 15.80 Solids too low. Liquids 
| | too high. 

12001|Auburn, Perryville Cash Market..| 13) - re -09 20.01 Liquids too high. 

12007/Auburn, Ross’s Market.......... 15| - |29.21/14.23)Liquids too high.Solids 
| too low. 

13759|Augusta, Rose’s Market......... See’ - (15.04|Solids too low. 

13756| Augusta, L. &. Young........... | 13|15.3| - 18.09 

13754| Augusta, William Young......... | 13|16.1) - 13.23|Solids too low. 

13761) Bath, V. P. Emery 15)18. ar -33| 15 .96| Liquids too high. Solids 
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Results of examination of Oysters Purchased and 

Examined in 1914—Concluded. 

< | 
| 4| 3 | 

;: i a9 3 sc} 
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13763 Bath, Jack’s Fish Market........ | 13 15.5|15.98/16.93|Liquids too high. Solids 
| | too low. 

12084 | Belfast, E. F. Bramhall & Co..... ensig3| 48.82/13 .51|Liquids too high. Solids 
| | - too low. 

| 
12085 Belfast, Stephens & Dennett..... 13, - |46.63)16.26|Liquids too high. Solids 

| | too low. 

11966|Biddeford, J. B. E. Tartre........ 13, - | 6.89/16.55/Solids too low. 

13690|Brunswick, H. 4. Hughes........ 13|16.7/26 -79|17 .00 Liquids too high. Solids | | | | slightly low. 

11833 Camden, Samuel Ayers.......... 20 16.5 28.00 15.05 High in liquids. Low 
| | in solids. Package 
| marked ‘‘ Clams con- 

| taining liquid.”’ 

13946 Dixfield, Stanley’s Sons Grocery 15)15.6|21 .31/15.26 mauide too high. Solids 
| too low. 

13723 Gardiner, Brann’s Market.......| 15116.6/21.23)/14.73)Liquids too hign. Solids 
{ | too low. 

13729 Gardiner, Cash Market.......... | 15|15 8/16 -96/14 .89| Liquids too high. Solids 
| H | too low. 

13725 Gardiner, Clarke’s Market....... 15 15.6| 4.31|14.90/Solids too low. 

13726|Gardiner, Manson’s Market...... 12/15 .8)26 .95|15.33 acu deioo high. Solids 

Results of Examination of Scallops Purchased and 

Examined in I9r4. 

| 
| a 2|| = n 

| | g [3/2 | 3 
a 5 Town AND DEALER. a [eal Ss xe) Remarks. 
ware o .| aa n 

ae 28/55| 8 | B 
He = 

ne AAR) & | A 

11834|Rockland, H. L. Higgins......... 2517.0 16.80/13 .52/|Solids too low. Liquids 
| | | too high. Ice and 
| | | water in original con- 
| | tainer. 

12133|Sanford, D. O. Forbes........... | 2516.4] 4.10 18.13 
| | 

13847|Skowhegan, Coburn Market......| 3015.8) 2.00 25.15 
| ! 

13846|Skowhegan, Jewett’s Market..... | 80/15.2) 1.41/25.62 

13655| Waterville, Farnsworth’s Fish Mar-, | 
ISA I A Die Cabo Neat Ss he EEK ody | 80/15.9) 0.66/28.09 | 

13648| Waterville, Whitcomb’s Market..| 3015.7) 7.43,18.37)Liquids too high. 
| 
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Resulis of Examination of Clams Purchased and 

Examined in 1914. 

Eas) eal 
le ao nea S| 

gS Town anp DEALER. }2 j£a/ 2 | ‘oe | Remarks. 
Se [Saeco sce 

= Fs Sz lanes 

wa = aa = a} 5 ; A 

eR 
Cts. /Ozs. | q J, 

13753| Hallowell, Shea's Fish Market....| 1515.1! - {16.90 Solids’slightly low. 
12014|Lewiston, Harvey’s Market..... | 15) - 6.70 22.87, ‘ 

12016|Lewiston, Paul Levesque......... 13|> =| cae istsl 

12018|Lewiston, Mohican Co..........- 13, - 15.27)16.01 Solids’ slightly low. 
} | Liquids too high. 

/ } 
12010 Lewiston, J. F. Sullivan..........| 15 > - |31.20/10.44 Liquids too high. Solids 

| | | too low. 

12013 Lewiston, Walker Bros......... 15) = & .78)}13 .94 Liquids too high. Solids 
too low. 

13849| Norridgewock, L. H. White...... 15 16 .2|32.65|13 .68| Liquids too high. Solids 
| } | too low. 
| } 

13642|Oakland, A. W. Leonard......... | 1215.3/25.98|16.16|Liquids too high. Solids 
too low. 

13887 Phillips, George A. Beane........ ee 9.84/17 .49/|Solids slightly low. 

13500 Portland, Brown & Bishop Co....| 13 —- /!34 ele . 82) Liquids too high. Solids 
| | too low. 

13456 Portland, Cobb & Trefethen...... 13 - |19.48/16.02| Liquids too high. Solids 
| too low. 

13902/Portland, W. L. Daggett & Co..... 13 21.5 23.24/11.79 Liquids too high. Solids 
{ too low. 
| 

13903 Portland, Edwin Dyer........... 10 16.1) 5.92 15.25|Solids too low. 

13457 Portland, Gem Fish Market...... 13) = 2 .84/13 .71| Liquids too high. Solids 
| too low. : 

13458 Portland, Gribben Bros.......... ; 18) - |30.33)13.09| Liquids too high. Solids 
1 | too low. 
| | | 

13461 Portland, Hamilton Bros..-..... 13} - |13 05/18 .04) 
| 

13452|Portland, Dana Hamilton & Co.... 13) - 10 6819.26 
13503 Portland, Chauncey W. Lombard.| 13 - 21.30/23.50|Liquids too high. No 

} | | fresh water added. 
} | | : 

13454 Portland, J. H. McDonald.......| 10) - 27.79)13.19 Liquids too high. Solids 
| too low. 

13501 Portland, Louis McDonald....... 12; - | 9.24120.68 
| | 

13459 Portland, Munioy Fish Market...| 13 - |25.90/14.65)| Liquids too high. Solids 
| | too low. 

13460 Portland, Fred E. Peterson....... 13 - |27.25/14.04| Liquids too high. Solids 
| too low. 

i | 
13455 Portland, Geo. C. Shaw Co...... 13. - 30.77/12.91|Liquids too high. Solids 

too low. 

13563 Portland, Frank Thorndike....... 13 15.6'41 -53/15 .29/Tiqnids too high. Solids 
} coo low. 
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Results of Examination of Clams Purchased and 
Examined in 1914—Concluded. 

ao| 3 | 3 
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13502|Portland, Charles H. Vose.......| 13] - |27.28/12.80|Liquids too high. Solids 
| too low. 

13451/|Portland, Albert H. Worden...... |- 138} - |19.34/16.70|Liquids too high. Solids 
| | too low. 

13693|Richmond, Walker & Desmond...| 15|18.3/24.90 13.64 |Liquids too high. Solids 
| : | | too low. 

13521/Saco, Central Fish Market....... | 13|16.3/19.48/15.17|Liquids too high. Solids 
| too low. 

| | | d 

14064|Sanford, Ideal Cash Market...... 13|19.1/33.03 12 -30| Liquids too high. Solids 
| too low. 

14067 Sanford, Lizotte & Caron........ 15)18.1/20.11)14 .08| Liquids too high. Solids 
| too low. 

14066|Sanford, Onesime Normand...... 13|18 .5|37 .40/12 .00 Liquids too high. Solids 
| | | too low. 

14062|Sanford, Quality Market......... 13/18 .2/10.68 14.79/Solids too low. 

13854|Skowhegan, Jewett’s Market..... 13/17 .2/30 18/16 .15|Liquids too high. Solids 
| too low. 

13850|Skowhegan, Lashon & Butler..... 25/16 .1/16.45 15.62 Liquids too high. Solids 
| too low. 

13980/South Paris, Churchill’s Market..| 12/15.6/36 26 11 .87| Liquids too high, Solids 
| too low. 

13653| Waterville, Gould’s Cash Market.| 13/16.3.32.25 14 .75| Liquids too high. Solids 
| | ‘too low. 
| | 

13651|Waterville, Herson & Bonsell.....| 13/16.8/35.78/14.67|Liquids too high. Solids 
| too low. 

13645) Waterville, Frank McCallum..... 13)16.9 16.07 24 .58|Tiauids too high. 

13657| Waterville, Chas. Pomerleau..... 13 17.036 .85|16.19 Liquids too high. Solids 

= | too low. 

13647 Waterville, Whitcomb’s Market..| 12 18.2119 34 24 .17| Liquids too high. 
t L 

THE GENERAL PRINCIPLES WHICH GOVERN THE SALE OF 

SHELL-FIsH IN MAINE. 

In order to be lawfully sold in Maine, all shell-fish must be 

taken from unpoluted beds. They must be sold, whether opened 

or in the shell, as they come from the salt water beds without 

being “floated” in fresh or brackish waters. Freshly opened 

clams and oysters may be sold with the natural liquids provided 
they are plainly labeled to show that fact. But opened shell- 

fish may not be shipped with the natural liquids, as the resulting 
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decomposition products speedily render the solids unfit for food. 

All opened shell-fish must be opened, drained and packed under 

proper sanitary conditions. They must be shipped in sanitary 

containers without the addition of water or direct contact with 

ice. If the opened shellfish need to be washed this may be 

done in either clean salt water or clean fresh water, but the 

opened shell-fish shall not stand in the wash water for more 

than 5 minutes of time. 

OPENED OYSTERS. 

Properly drained and reasonably fresh opened oysters in 

good condition for food will not carry more than 5 per cent of 

liquids that will drain from a colander in five minutes of time, 

and will never have less than 16 per cent of dry matter in the 

solids. Opened oysters that carry not less than 16 per cent 

dry solids and not over Ito per cent of free liquids are passed. 

If the dry solids are between 15 and 16 per cent or the free 

liquids between 10 and 12 per cent the dealer is warned. If the 

dry solids are less than 15 per cent or the free liquids more than 

12 per cent a hearing is appointed. 

OPENED CLAMS. 

Clams opened at this Station, even when they have come 

from beds that have brackish waters, have never carried less 

than 18 per cent dry solids. If the dry solids are not less 
than 18 per cent and the free liquids not more than Iz per cent 

opened clams are passed. If the dry solids are between 17 and 

18 per cent or the free liquids between 12 and 15 per cent the 

dealer is warned. If the dry solids are less than 17 per cent 

or the free liquids more than 15 per cent a hearing is appointed. 

SCALLOPS. 

The edible portion of the scallop is the muscle that holds the 

shell together. Scallops are always sold opened. ‘The giant 

scallop as fished in deep water on the Maine coast, will carry 

about 22 per cent of dry solids and practically no liquids. If the 

dry solids are not less than 18 per cent and the free liquids not . 

more than 4 per cent scallops are passed. If the dry solids are 

between 17 and 18 per cent or the free liquids between 4 and 6 

per cent the dealer is warned. If the dry solids are less than 17 

per cent or the free liquids more than 6 per cent a hearing is 

appointed. 
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MILK AND CREAM 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of milk and cream in Maine. It is the duty 

of the Maine Agricultural Experiment Station to make the 

analyses of the samples collected by the Commissioner, and it 

is the duty of the Director to publish the results of the analyses 

of the samples of milk and cream, together with the names of 

the persons from whom the samples were obtained, and the 

names of the manufacturers thereof and such additional in- 

formation as may seem advisable. 

Notr. All correspondence relative to the inspection laws should be 

addressed to the .Bureau of Inspections, Department of Agriculture, 

Augusta, Maine. 
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MILK. 
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Results of examination of samples of milk collected during the 

months of October, November, and December, 1914, arranged 

alphabetically by towns and by dealers. 

{ 
NUMBER. : 

» 

> 5 | x 5 

aS | g 
= a 8/8 | a 5 
2 NaME. bt o|o3|23 7 Remarks.** 

eles © oH Were] Bese} 
1s S | | @Sl—8!] 8 
St a, 3 3 la = 
2] 2 & B]ssloo| & 
ala m | & |at|ea| & 

Anson AND NortH ANSON. | | | 
! 

138839/4187/ BIMe Berry... ose eee 1.0338 4.60} 9-39]13.99/86.01 | Dirty. 
| | 

13840/4188 | BaeMieebernyeneiee eee eee 1.0326 4.80) 9.13]13.93/86.07; Dirty. 
\ 

13843 4191 H. IB Bal tonic pore oe eee 1.0349 5.50) 9.86|15.36/84.64 Slightly dirty. 

13841|4189| Wey doRand:c cee eee eee 1.0321 4.20) 8.88/13.08 86.92 Slightly dirty. 

13842 4190 Wide cba he ny es aoe aes 1.0348 4.90] 9.70|14.60/85.40 Slightly dirty. 

13837/ 4195 Elen © sn O17 Dee eee eee 1.0305 4.00) 8.44112.44'87.56 Dita ay and 
| ne dirt. 

13838 4186 H. Chemithiers. alee aioe 1.0305 4.00) 8.44/12.44 87.56| Dirty. 

AUBURN. | | 
i 

14052/4396|J. B. Baron..........-....... 1.0328 3.60) 8.93 19.53 87.47 Slightly dirty. 

14053|4327)\ Je Bet barons eee oe ote ree 1.0324 3.60) 8.83|12.43|/87.57|No dirt. 

14015|4289|W. G. Briggs & Son........... [1.0340 4.30) 9.38 13.68 86.32 No dirt. 

14016/4290 W. G. Briggs & Son........... 1.0322) 4.60) 8.99|13.59 86.41|No dirt. 

1401714291) CH Carroll sae eee ee 1.0328) 4.00) 9.01 13.01 86.99 No dirt. 
| 

14018 4292/C. Hin Carrollemey cen ree ees 1.0320) 3.80) 8.77 12.57 87.43 No dirt. 

1408014343 || Goa Waele eee eee 1.0345| 4.40) 9.53 13.98 86.07 No ditt. 

14043 4317 DumonteBrose ae oe eee 1.0328) 3.80) 8.97|12.77;87.23 Slightly dirty. 

14044 4318) DimonteSros eee eee ee eee 1.0330} 3.40) 8.94/12.34|87.66|Slightly dirty. 

14030 4304|H. Lawrence Frank........... 1.0327| 3.40; 8.87/12.27/87.73|No dirt. 

140214295 ANiGaHaskelle eee eee eee 1.0335) 4.00) 9.19/13.19|86.81|Slightly dirty. 

14022/4296)A. G. Haskell................ 1.0335) 4.20) 9.24/13.44/86.56|Slightly dirty. 

914025|4299|(Geos Os Huarde aero ee ee 1.0340} 4.00) 9.32)13.32]86.68|/No dirt. 

14026|/4300|Geo. O. Huard............... 1.0315) 3.80 8.65)12.45|87.55| No dirt. 

14027|4801 Geo» OS Huard: 2 25-26 oo e ee 1.0330) 4.60) 9.19|13.79|86.21|Slightly dirty. 

| ‘ 
140314305" Caiearmne mer. etter st 1.0320) 4.50, 8.92)13.42/86.58|No dirt. 

| | ; 
14032 aa CGxBearm ree noe ee 1.0327) 4.00) 8.99)/12.99/87.01| No dirt. 

| 

*Casein, albumen, milksugar, ash. 
**FPor explanations under this column see paragraph on Clean and Dirty Milk, page 27. 
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MILK—Continued. 

| | | | 

Nomper. | ‘ | 

‘ | hee 8 
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14047/4321|Napoleon Leblond............ 1.0327) 6.00) 9.42)15.42|84.58/No dirt. 

14048/4322| Napoleon Leblond............ 1.0346) 5.40) 9.76)15.16}84.84|No dirt. 

14023|4297)L. H. Macomber.............. 1.0332) 4.00) 9.11|13.11!86.89|Slightly dirty. 

14024|42981L. H. Macomber........... ‘. -/1.0316} 4.20] 8.75}12.95|87.05|Slightly dirty. 

14041 4315\J. PAVING SS Haars seal edeeron lan Sieeelen: 1.0329| 4.00} 9.04/13.04/86.96]No dirt. 

TA) OSG Ao JAG INGER S oo no sbeaccsueboaDo 1.0323) 4.00} 8.98/13.38|86.62|No dirt. 

HAD2S 4302 Wie rid eva cere = cers alcte each 1.0336| 5.00} 9.42|14.42\85.58|\Slightly dirty. 

TAOS ESR Sioa As UES oS Saeco poop ooeoe |1.0380 4.80) 9.23|14.03|85.97|No dirt. 

14013|4287,Turner Center Creamery...... 1.0349) 3.80) 9.51/13.31/86.69|No dirt. 

14014/4288, Turner Center Creamery...... 1.0350] 3.60) 9.49 13.09/86.91|No dirt. 

14019|4293, Turner Center Creamery...... 1.0346; 4.00} 9.47|13.47)86.53|No dirt. 

14035/4809 Turner Center Creamery...... 1.0278|12.50] 7.12)19.62|80.38/No dirt. Abnor- 
mal. Probably 

14045 /4319, Turner Center Creamery...... 1.0335) 4.60) 9.33/13 .93|86.06 Nocken 

14049|4323, Turner Center Creamery...... 1.0342} 4.00} 9.37|13.37\86.63|No dirt. 

14073/4336 Turner Center Creamery...... 1.0337! 4.40] 9.33)13.73,86.27|No dirt. 

14079/4842; Turner Center Creamery aise ee 1.0342} 4.50) 9.47)/13.97|86.03|Slightly dirty. | 

CORRE SW/lIb, Os Wenanviol sogocuous somes (1.0325 4.20, 9.05}13.25|86.75|Slightly dirty. | 

14034/4808)L. O. Varnum................ POLE 4.00) 9.24\13.24/86.76!No dirt. 

ADSIIE SLUNG 1s Neobba ooo eS heaboo om U CS 1.0341) 4.20; 9.39)13.59/86.41/Slightly dirty. 

1408248457 EH Young... 2... 52s. 1.0337) 4.40} 9.33113.73 86.27|\Slightly dirty. 

BANGOR. | } 

13911/4231/T. A. Constantine............ 1.0317| 4.10] 8.76|12.86|87.14|Slightly dirty. 

13909 GPO Si, We IDOE ococs6bo00600 9500 1.0340, 5.20} 9.56\14.76|85.24|Slightly dirty. 

13904/4924). A. Gillies). ........0....-. 1.0352) 4.20) 9.67\13.87|86.13|/Slightly dirty. 

13913/4233|/V. D. Robinson............... 1.0322) 4.40] 8.95\13.35/86.65|Slichtly dirty. 

13905)/4225)R. D. Strickland............. 1.0346) 4.40) 9.55)18.95/86.05| Very slightly dirty 

13906|4226|G. H. Witherly............... 1.0320) 4.60 8.94/13 54 86.46|Slightly dirty. 

Batu. 

13801)4157|L. F. Andrews............-... 1.0330) 4.20) 9.11\18.31|86.69]No dirt. 

PSSO24TO8 Wi VAC BLOW sje ce 2 eee late a 1.0327) 4.60! 9.10)18.70|86.30|No dirt. 

13803/4159|W. A. Brown................. 11.0315} 4.00] 8.75}12.75|87.25|No dirt. 

TSTOU AVA VAC IR: Donnellis.. 4.24.25 3 i0325 4.40 ees ab co Ne dirt. 

2 
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| me 

ie eure 3 
al e | eo |S |a@ | o 
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nm | & 2 a) |iestieallee tiles 
=f | | a |e jae lea) & | 

: l sae 
| Batu—Concluded. | 

1379214148/A. R Donnell Beta ae ete ene |1.0330) 4.60 9.07 13.67 86.33) No dirt. 

18784, 4140 )Mieer Ountonee eee iene ee 1.0331) 4.60| 8.68 13.28|86.72 Dirty. 

137854141 he Duntonl eee cee 1.0320) 4.20| 8.85)13.05|86.95) No dirt. 

13786|4142)Me Es Duntonessp casas aeeee 1.0315| 4.40} $.90)13.30/86.70| Dirty. 

13782|4138|H. H. Freeman............... 1,0300| 5.60) 8.64/14.24/85.76 Slightly dirty. 

13776|4132,H. A. Henderson... . ./1.0320| 5.60) 9.15|14.75|85.25) No dirt. 

18777/4133|H. A. Henderson............. 1.0320) 4.40: 8.85/13.25|86.75|No dirt. 

1378714143) Gauke Incallsnayeeiscre aceite 1,0350) 5.10) 9.80 14.90|85.10| No dirt. 

13788 (4144) Ga Kes togallseee eee ee ene |1.0340| 6.40| 9.78|16.18)83.82|No dirt. 

13719) 4135 Ae ere Visy lic eee ee eto ree 1.0345] 4.80) 9.60)14.40/85.60|No dirt. 

EXE CBG, Ths IMG AIOS So tac coos ocHdonec 1.0335) 4.40) 9.35 13.75 86.25|No dirt. 

13794)4150|Harry E. Peterson............ 1.0340) 4.40] 9.40|13.80'86.20) Dirty. 

13795!4151|/Harry E. Peterson............ 11.0330) 4.00 9.06 13.06 86.94 No dirt. 

13808|4164|Chester Plant................ 1.0320) 5.00 9.02 /14.02 85.98 No dirt. 

1378Li4137MeSaburinetoneremce ice ene 1.0330) 4.80 9.23 14.03 85.97 No dirt. 

13778 4134 Owen IO SELSEe Warsi cre icr eee '1.0336| 4.40) 9.30 18.70 86.30 No dirt. 

13798/4154|David Welch................. 11.0340] 4.40) 9.40)13.80 86.20) No dirt. 

13799 4155|David Welch.................|1.0340| 4.80] 9.48]14.28 85.72 No dirt. 

13783 4139/L. Williams.........-........ )1.0320) 4.60} 8.94)13.54 86.46 Dirty. 

13793 |4149)H. T. Wing........--........ /1.0330 4.80) 9.23'14.03 85.97, No dirt. 

13789 4145 J. RESWAN ES arcer ivercts ce tice ee 1.0336) 4.00) 9.25 18.25 86.75 Dirty. 

13790 |4146) We Wald Selene alee) = oe le teye arene /1.0380] 4.20) 9.11/18.31 86.69) No dirt. 

13796 4152 Fredk. Wright & Son.......... 1.0335} 4.00) 9.20 13.20 86.80 No dirt. 

13797'4153)Fredk. Wright & Son.......... |1.0325| 4.80) 9.10:13.90 86.10/No dirt. 

BETHEL. | | | 

13952/4250|B. A. Barker..............--- 1.0348 4.40 9.60|14.00 86.00/No dirt. 

(3953 |4252| Bennett Brothers............. It osat| 4.60 9.47 14.07 85.93 No dirt. 

(3954 4253|Bennett Brothers............. 1.0322) 4.40 8.95/13 .35 86.65) No dirt. 

BIDDEFORD. 

IBLE BIBONIG Miia len (Clollioas -soncogescsua00¢ 1.0336| 4.20 9.26/18 .46 86.54/Slichtly dirty. 

13484 3916|W. IP NO OLE epee Tat sie eee ete ie 1.0322) 3.60 8.78|12.38 87.62| Dirty. 

IB/YRYBED IRE ID IDEN Bis GaSe coscbouedod ds 1.0284) 3.20 6.90)10.10 39.90| Very dirty. Below 
standard in to- 

| | aa solids and 
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MILK—Continued. 

NuMBER. e 
: i qd 

rl ell ccuailee ale 
= le |S |S je | s 
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a | ote eee erie ouct ius 
5 Be | oe | no) S) he 
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a A lo | & lem |ee| & | 

BimpDEFORD—Concluded. | | 

AOAGAISROG EUs ys DaviSt a. <2 cs csecta ces yee 1.0324, 4.00 8.91 12.91 87.09| Very dirty. 
| | 

13479|3911|Z. Deschambault............. 1.0320 4.80 8.98 13.78 86.22|/Slightly dirty. 

13480|3912|Z. Deschambault............. (1.0326) 4.00) 8.96 12.96 87.04 Very dirty. 

13465138897(G. E) Gilpatric.2. 2.22.05... 11.0321) 3.80) 8.82|12.62 87.38 Very dirty. 

13466|3898/C. F. Gilpatric............... 1.0308 3.70) 8.45 12.15 87.85 Extremely dirty. 

13485 3917 Merrillvbarpenean ceric 1.0312) 3.00 8,56 11.56 88.44 Slightly dirty. 
ie | | High ash due to 

foreign mineral 
| matter. Below 

| standard for to- 
| | tal solids and 

| | at. 

13486 |: Pee aT Per nino cl oditieren 1.0302, 3.80) 8.30 12.12 87. 88|No dirt. 

13498/3930 S. Meserve & Son............. 1.0303 | 3.60! 8.06 11.66, 88. 34 No dirt. Below 
| | | pisndard for to- 

| | | al solids. 
134£9|3931'S: Meserve & Son............. \1.0313) 3.00} 8.30 11.30 88.70 Ino” dirt Below 

| | | standard for to- 
| | tal solids and 

| | : | | | fat. Poor milk. 
ae i]s INOW ern o oes yp eaaee 11.0338) 4.60) 9.36 13.99 86.01 No dirt. 

pee. eI Cig hea oe ICISLE ae enna /1.0301) 4.20! 8.40 12.60 87.40\No dirt. 
| | | | | 

13462 Pe JE IM Iii blir eee one ame mies 11.0305 4.10) 8.58/12.68 87.32 Slightly dirty. 
| | | 

13497) ee yceoree INiibte ries (ste carat ce |1.0292| 4.40) 8.00 12.40 87.60, No dirt. 

13495 (3927 EP eWitham-risps tke aie eis sats meni 1.0292) 3.80) 7.74 11.54'88.46|Slightly dirty. Be- 
| | | low standard for 

| | | total solids. 
13496 2028 EL 1S Wahdiiladsenocnocosgucos \1.03035) 4.30) 8.57 12.87 87.13 No dirt. 

BowDOINHAM. | | | 
| | | 2 . 

SHEEUE AM PAMind Given nnisiariericen ase |1.0335| 4.80) 9.36/14.16'85.84 No dirt. 

1305 soa, eM Givenlssinie eta soe 1.0334! 4.80) 9.33|14.13 85.87|No dirt. 

| BRADLEY. | | | | | 

13575. pene. Wai Carney cote een ee 1.0331) 4.50, 9.20/13.70'86.30 Slightly dirty. 
; | | 

13576) eel Wei Carmeyein sc.) ie ere 1.0331) 3.80) 9.05 12.85|87.15|Slightly dirty. 

13583 ae BOM Knapp ieee ee ee 11.0324) 4.10) 8.93|13.03|86.97/Dirty. 

13587 |: oe OMKnappe wn wie ie ones '1.0326| 4.00) 8.96 12.96 87.04|Slightly dirty. 

13580, leecle Machauded& Son-. 524-456 11.0321) 4.40| 8.93 13.33'86.67| Dirty. 

| i 

13588 4000" eeAWelchesse ny ol aie ieee (1.0325) 3.90) 8.92 12.82'87.18|Slightly dirty. 
| | | 

13589/4001 E. PAC Wiel lic iiiey cave: the see ar ana ee '1.0322| 3.60| 8.78 12.38 87.62! ‘Slightly dirty. 

13590|4002 E. A. Welch.............-- * 1.0324] 3. 60 8.83 12.43 87.57 Slightly dirty. 

13590}4003H A. Welch... .<.--22:<: +... 1.0324| 4, 10) 8.93 13.03 ‘86.97 Slightly dirty. 
! if 
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| BREWER. | | | 

13910|4930|L. L- Lewis.........2--2-2.+. 11.0321 4.20, 8.88 13.08/86.92| Dirty. 

BRUNSWICK. | | | 

13679 4065| Mitchell Biette............... 11.0328, 4.30) wines 86.62 Slightly dirty. 

13680 4066| Mitchell Biette............... 11.0327 4.60, 9.12 13.72 86.28 No dirt. 

13684 4070 Octave Castonguay........... 1.0330) 4.00) 9.06 13.06 86.94 Slightly dirty. 

13677 4063 Henry Ke Dayna eee ee 1.0045 5.40 9.74 15.14 84.86/No dirt. 

13678 4064)Henry K. Day............... 1.0334) 4.60 8.97 13.57|86.43)No dirt. 

13671 4057|F. E. Harmon................ 11.0325, 4.20) 8.98 13.18186.82|No dirt. 

13672 4058 RYE Harmon ae ore aes 11.0322) 4.20 8.73 12.93 87.07|No dirt. 

13673 4059|D. H. Higgins................ 1.0320 4.80 8.98 13.78)86.22|No dirt. 

13674 4060 D. H. Higgins... -.-2.2..2. (1.0883, 3.80) Desh Slightly dirty. 

13675 4061 /ECC! Hunts hse cre es 1.0327 4.60, 9.12/13.72/86.28|No dirt. 

13676/4062 |G Hunt: cee ens i ae 11.0327, 4.20, 9.03/13.23 86.77|No dirt. 

136874073) J) Le Narsenpee oe nts oie 1.0315 5.60, 9.02 14.62/85.38)Slightly dirty. 

1688/4074 aa larson cenne eae 11.0327 4.20 9.03 13.23/86.77|No dirt. 

13685 (207d Ja rw nleGuiow ae eee 11.0336] 4.00 9.21 13.21 $6.79|Slightly dirty. 

13686|4072|J. Frank Snow..............- (1.0325) 4.80 9.1113.91)86.09/Slightly dirty.. 

13662 4048/5. H. Toothaker.............. 11.0333, 4.40| 9.23 13.63/86.37|No dirt. 

13663/4049'S. H. Toothaker.............. 11.0330) 5.00) 9.27/14.97|85.73/Slightly dirty. 

13664 4050 S. Ha Doothakers cs: srs 1.0041 3.80, 9.10 12.90 87.10|Slightly dirty. 

13681|4067|A. A. Wheeler................ 11.0331, 3.50, 8.99/12.49/87.51/No dirt. 

13682 4068|A-PA GWikeclers eo en ee 11.0332 4.00 9.11 13.11/86.89/Slightly dirty. 

| BUucKSPORT. | : 

13611 4022 R. Ry Homer ee a 1.0336 4.60) 9.34 13.94'86.06/Slightly dirty. 

13612/402:|R. R. Homer.s....--.----+--- 1.0325. 4.20 8.98 13.18 86.82 Slightly dirty. 

13613/4024|L. &. Masson...............-. 1.0320 4.20) 8.85 13.05 86.95| Very dirty. 

13614 /4025|L. $. Masson.-.....-.-.-. +++. 11.0331 4.60) 9.22 13.82 86.18 Very dirty. 

CANTON. | | 

13934/4249'M. F. Mitchell, Jr............ 1.0350 5.40, 9.86 15.26 84.74|Slightly dirty. 

| DrxFIELD. | | | | 

13935/4268|Chas. Brown.............00-- 1 0320, 4.10 8.83 12.93 87.07 Slightly dirty. 

Ng dt| hive: Ramee 1.0326 13936 4269 Chas. Brown. 4.60 9.09 13.69|86.31|Very dirty. 
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13937/4270|Geo. J. Brown................ 1.0342) 4.80) 9.53)14.33/85.67| Dirty. 

13938/4271|Geo. J. Brown................ 1.0342) 5.10} 9.59/14.69|85.31| Dirty. 

S DRYDEN. ! 

13883/4214)H. L. Adams.............. .. . {1.0332} 4.90] 9.30/14.20/85.80 Slightly dirty 

1388414215|H. L. Adams................. 1.0335| 4.80) 9.36/14. 16|/85.84|Slightly dirty. 

13885)4216|H. L. Adams................. 1.0338) 7.20} 9.80)17.00/83.00/Slightly dirty. 

WS8S6) 421 Tew eA dams payers tails ie) siete et 1.0332} 4.80} 9.18 13.48/86.52|Slightly dirty. 

ELLSWORTH. 

TSG07 4018 See VHISte yet eieichee se teleieieia 1.0312) 4.40) 8.69 13.09/86.91 Slightly dirty. 

TZGO8|4019/SASsWsteyn.. csc. cece ose co 1.0313} 4.70) 8.78 13.48/86.52|Slightly dirty. 

13609|4020'S.S. Estey................... 1.0324) 5.20) 9.1614.36/85.64|Slightly dirty. 

13610/4021'P. L. Haggerty............... 1.0324) 4.20) 8.95,13.15/86.85|Slightly dirty. 

13602/4013|@hasyulidOve seta sees cece 1.0333) 6.00} 9.56/15.56|84.44| Dirty. 

13603/4014|Chas. T. Joy.......-..-....... 1.0333) 5.80} 9.52/15.32)84.68| Dirty. 

LAD AOI ON, Gta Shothlcoascoocueod bccons 110333] 5.10] 9.37)14.47|85.53)/Slightly dirty. 

TSO COMM. (Ge Sreshtds 5005 abode ocd eo oe 1.0326) 4.40} 9.05/13.45/86.55|Slightly dirty. 

TSN) LONG; Eo Shavtiosg woes os ssedadoees 1.0326) 4.80} 9.13/13.93/86.07/Slightly dirty. 

FAIRFIELD. 

13630/4039'F. G. Alexander.............. 1.0331] 4.80) 9.26/14.06|/85.94|No dirt. 

13631/4040)F. G. Alexander.............. 1.0344) 5.00) 9,62)14.62/85.38 Slightly dirty. 

13550/3967|Clark & Varney.............. 1.0332) 5.10) 9.34/14.44/85.56|/No dirt.. 

UEXTRACLEDP  (Chlslorelecer oo gosoocnb bos obo 1.0340) 4.60 9.44'14.04 85.96|No dirti 

13637'4046|I. C. Hodges...............-- 1.0342) 4.60] 9.49 14.0985.91|Slightly dirty. 

13629/4038|David King.................. 1.0340) 4.60) 9.44/14.04 85.96|No dirt. 

136382/4041\)E. T. Pillsbury.....-......... 1.0339] 5.40) 9.58)14.98 85.02) No dirt. 

13633 /4042|K. T. Pillsbury............... 1.0338] 4.80) 9,43 14.23/85.77 £ lightly dirty. 

13634|4043|E. T. Pillsbury............... 1.0327) 5.00| 9.20/14.20 85.80)Slightly dirty. 

‘13626/4035|/L. E. Prentiss................ 1.0339) 4.40) 9.38)13.78 86.22|No dirt. 

13627 ;4036|IL. H. Prentiss................ 1.0338) 4.60) 9.39/13.99 86.01|Extremely dirty. 

13628/4037|G. A. Savage................. 1.0346] 3.50) 9.37)12.87|87.13)No dirt. 
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H FARMINGTON. | 

13880/4211/L. B. Bangs.............. 1.0333| 5.00| 9.35 14.35 85.65 Dirty. 

13874|4205 H. Corbett............... 1.0324) 4.50) 9.02 13. ee 48 Dirty. 

13875 |4206 H. Corbett............... 1.0321 4.90, 9.03 13. 0 80.07 07 Dirty. 

13867]4201|Doyen Bros..--...-.-.-.--.-- - 1.0337) 5:00) 9.58 15.18 84.82 Slightly dirty. 

13868/4202 Doyen Bros.............. 1.0342 5.80 9.74 15. s4le4, 46 Slightly dirty. 

13877|4208|W. J. Gould............-- 1.0325) 4.40, 9.03 13.43 86.57 Very dirty. 

13860 4194 iWieh SE aines:cten eos 1.0330) 5.20] 9.31 14.51 85.49 Very slightly dirty 

13861/4195 W. F. Haines................ 1.0316) 4.20, 8.75 12.95 87.05 Slightly dirty. 

13869|42031. AL Odell... .......--- 1.0344) hie 9.73|15.23 84.77|/Slightly dirty. 

13870/4204|E. A. Odell.............. 1.0342) 5.40: 9.66/15.06 84.94| Dirty. 

13862|4196|W. R. Partridge.......... 1.0331) 5. a 9. selluA. sae. Slightly dirty. 

138634197, W. R. Partridge.......... 1.0336) 5.30) 9.48 14.78 85.22 Slightly dirty. 

13864/4198 W. R. Partridge.......... 1.0320| pe 8.96 13.66 86.34|No dirt. 

13865/4199 H. A. Titcomb.......-.:- 1.0337) 4.60) 9.37|13.97 86.03|Dirty. 

13866)4200,H. A. Titcomb........... 1.0337 5.10] 9.47)14.57 85.43 | Dirty. 

FREEPORT. | | | 

13770|4126 B. F. Conant...........-- 1.0330 5.00 9.27/14.27 85.73 No dirt. 

13774|4130 Mrs Ge Weblnucel meee 1.0335, 4.50) 9.25 13.75 86.25 No dirt. 

13775|4131|Geo. A. Miller.........-.. 1.0320) 7.40) 9,48 16.88 $3.12 No dirt. 
1371 4127 BEG Mirue eae ee eee 11.0330) 4.40 9.15|13.55 86.45 Dirty. 

1B77z|4128 | Geebrue eee eee 1.0325) 4.60) 9.00 13.60 86.40 Slightly dirty. 
13773|4100| Re Gouirues 3 eee meee ee 1.0320] 4.30, 8.88 13.18 86.82/No dirt. 

GARDINER. | | 

13711|4091|H. J. Bowie............-: 1.0338) 4.40] 9.35 13.75 86.25 Dirty. 

13708 4083 G. R. Danforth.........-- 1.0324| 4.60) 9.04 13.64 86.36 Slightly dirty. 

13704/4084 G. R. Danforth........... 1.0331] 5.40) 9.39 14.79 85.21 Very dirty. 

13705 4085|G. R. Danforth........... 1.0332) 4.60, 9.24 13.84 86.16 Slightly dirty 

13699'4079'R. H. Gardiner........... ee 4 aD 9.08113. 06 86. 4 Slightly dirty. 

13700|4080, R. H. Gardiner........... 1.0335) 4.00 aie) (13.19 86.81) Slightly dirty. 

13709 4089 H. Goldsmith & Son...... 1.0338, 5.40 9.56/14. 96 85.04) Extremely dirty 

13710 4090 H. Goldsmith & Son...... 1.0338, 5.40 9.56|14. 96 85. 04 Very dirty. 

1.0341, 5.00, 9.55)14.55 85.45 No dirt. 13732/4101|A. Hastings & Son 
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13733) 4102) A. Hastings & Gon............ 1.0339) 5.00} 9.40)14.40 85.60/No dirt. 

13720|4100 Johnson House............... 1.0332) 8.00} 9.94|17.94/82.06| Dirty. 

13697|4077|S. Jones & Son............... 1.0324} 4.80) 9.08)13.88/86.12| Dirty. 

13698/4078|/S. Jones & SOD yesh vrsto ce ecueren are 1.0327) 5.00] 9.20/14.20 85.80|Dirty. 

REMAMIAOOSIAM THe Reed! <\o cul. ol oe es 20) 1.0331, 5.40| 9.39/14.79|85.21 Slightly dirty. 

13715 4095 A 1b 18a od ara coroo aac males 1.0339) 4.60 9.42)14.02 85.98 |" lightly dirty. 

13706 4086 J. 1D. AN Nato Moco es Boon ae 1.0336] 4.60) 9.34/13.94/86.06|Extremely dirty. 

13707 4087 J. EMTTOG pee eae eye 1.0334) 4.20] 9.21]13.41/86.59 Slightly dirty. 

13701/4081/F, A. Wadsworth............. 1.0342| 5.00] 9.57/14.57/85.43|Slightly;dirty. 

13702\4082|F..A. Wadsworth............. 1.0342) 5.00] 9.57|14.57/35.43 Slightly dirty. 

| HALLOWELL. | | 

13749 4118 B. Isl JAE kool mo core bole baie as 1.0340, 4.80) 9.48)14.28/85.72!No dirt. 

oe) 4119) iB: EeVBlake ty cheee iecsrecraia susie 1.0339) 5.00} 9.40)14.40 85.60 No dirt. 

13741, 4110 \Joe Cipriano Price arc ieraerorcnr tors /1.0311| 4.20) 8.63)12.88 87.17 No dirt. 

3738/4107) iWin en Cole me ereteryceendicnsteticesic 1.0340 4.20| 9.36)13.56 86.44, No dirt. 

13739/4108|Wm. J. Cole................. 1.0340 4.60) 9.44|14.04'85.96|Slightly dirty. 

(3748/4117) Mrnest Courier..............- 1.0344 4.20] 9.46|13.66'86.34|]No dirt. 

13742/4111/C. 19, IDOWEAKEs obduacdocdsaob 1 0339] 4.20) 9.34|13.54'86.46]No dirt. 

13743 /4112/C. Jay, IDGRKRG oonAmoooadands 1.0340 4.80) 9.48/14.28|/85.72]No dirt. 

13740 4109 S. IVY OSs oaintne aise tes srctere cisicling 1.0820 5.50| 9.12/14.62/85.38]No dirt. 

13747/4116|A. J. Hersom...............- 1.0342) 5.00, 9.57/14.57/85.43 No dirt. 

13734 4103 Maple Sihades Harms. sae e 1.0330 4.00) 9.06)18.06 86.94|No dirt. 

13735 4104 Maple Shadeshanmyeie acces 1.03813) 5.40) 8.93 14.33185.67 No dirt. 

13746 4115 C. Pye erral ee ae ek ccroneccuey atest 1.0341 4.20) 9.39 ea No dirt. 

famsslatis|Geo. Rich-..2.-...0.+-.0s..2: 1.0342| 4.80) 9.53)14.33/85.67|No dirt. 
13745 4114 Geo. WR Chater vchal Sedehse cs yee sentaliane r ,0332 4.60) osu lta aalaouts No ditt. 

IBVBGA1O5)\Wiy Be Rolling ..0... 6)... «2. It. 0339) 5.00| 9.40|14.40'85.60|Slightly dirty. 

13787 4106 W. 16 Jal bint qunhiuca need ration i 0332! 4.20) 2.16/13.36 86.64,No dirt. 

“Happen AND East HAMPDEN. | | | 

13907 4227 EERO aT ESS aysa noes tierce ses 11.0334 4.80) 9.33/14.13 85.87|Shghtly dirty. 

13912 4282 J, IB PERO LI y cies eis cretraebchehpiecs aie nee fF 0320) 4.10 Ss eae Slightly dirty. 
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14050 4324 Geo. Raymonge a iacevccc scan 1.0330 4.40 

MILK—Continued. 

NUMBER. | aS 
c y dq 

Se pala: 8 
~ > 0) 3 . I 
S| 3 (3) py an G) 
(3) N &0 =I », as) Ay 

2 E AME. 3 ry a3 3 = [ Remarks.*** 

Ae, S a | ao] Zo] # 
J) S. 5 i Gs) Oy OS] 

SS, B&B | 3s |ssi oa! & 
a 1A oy |B | wey] ey] EB 

| KENNEBUNK. 

13514|3939|/P. D. Greenleaf...-..2........ 1.0342| 4.60 Very dirty. 

1351018935) Coa Wiee batch bree ees 1.0323) 4.60 Slightly dirty. 

13511|3936|C. W. Hatch................. 1.0322] 4.20 Slightly dirty. 
| 

EGO REBY| No 18, SHOES 55000 coshonnceese 1.0331} 5.00 Dirty. 

13513 3938 A. A TTL ee tee CE eek ae 1.0296} 3.60 Slightly dirty. Be- 
low standard for 
total solids. 

a Watered. 
KENNEBUNKPORT. 

- 43507|3932/F. O. Bailey.................. 1.0331] 4.20 Slightly dirty. 

1350813933) HO Bailey esse eee 1.0327] 4.00 Slightly dirty. 

13509 3034) F. OoeBaileya eRe eee 1.0335] 4.00 Dirty. 

13515|3940| Wildes Bros..............---- 1.0337| 4.10 Slightly dirty. 

13516|3941| Wildes Bros................-- 1.0337| 3.20 Slightly dirty .Be- 
low standard for 
fat. Skimmed. 

LEWISTON. ) 
| 

14085|4348/Jos. Brunell............-..... 1.0335] 3.80 No dirt. 

1407714340|L. Cassavant...........--..-- 1.0325) 4.80 Dirty. 

14078/4841|L. Cassavant................. 1.0343} 5.00 Dirty. 

14039/4313}1L. M. Donmell...........-...- 1.0330} 4.00 No dirt. 

14040)4314)L. M. Donnell................ 1.0330) 4.20 No dirt. 

14086 4349| Chas. ID} NS Wels Se Sosenodos 1.0339) 3.40 No dirt. 

1403 7)|43UUiIViornist ote ce ere 1.0327; 4.00 No dirt. 

14038 4312| Morris Go Geert ee encore were 1.0330) 4.00 No dirt. 

14054/4328,|R. G. Kinnon & Son.......... 1.0333) 2.80 No dirt. Below 
| standard for fat. 
| Skimmed some. 

1405514329; R. G. Kinnon & Son.......... 1.0326) 4.20 No dirt. 

TAWA CERANL, IN, IL@@eiie. ns ocnodeos anes 1.0346| 4.40 No dirt, 
| | 

1407414337) le Nep Lec aire mrseereeiicrl a) ae 1.0335 5.00 \No dirt. 

14089 4352 Marcotte, Cote & Co.......... 1.0340, 3.60 No dirt. 
| 

1408314346) Rein chance seit iets aie 1.0337) 4.00 No dirt. 

14084|4347|R. Michaud...............--. 1.0335, 4.00 Slightly dirty. 
| | | 

14090}4353| Wy Ouelletites. ae. j40-0- se ne 1.0327) 3.80 Slightly dirty. | | 

No dirt. 
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NuMBER. | al | | < 

\ ela 
3 Elele.(S.1& 

2 4 NAME. Se Cae cesaleoesin | Remarks.*** 

ae #11 |e8\g8| 3 
31 8 3 | 4 |e. /S./ 3 
Ba! Eaeuleaieele 

Lewtston—Concluded. | 

1405114825 Geo. Raymond............... /1.0328 3.80) 8.97|12.77 87.23| Slightly dirty. 

14087/4350 Geo. Roberge................ 11.0338 4.20) 9.31)13.51 86.49 No dirt.. 

14088/4851 Geo. Roberge................ 1.0335 4.00} 9.19)13.19 86.81/No dirt. 

14056/4880 G. M. Stetson................ i 0329 4.00) 9.04|13.04/86.96| No dirt. 

14057/4331 G. M. Stetson................ 1.0328 4.00} 9.01|13.01|86.99| No dirt. 

LAVROV SRE) Jel Os Mies beee sngo coed seceoe (1.0336 4.20) 9.26|13.46 86.54/No dirt. 

TANGO Ast VEE OS WiOOGs 25 wiecns elects ec ee 1.0339 4.20) 9.34|13.54/86.46| No dirt. 

14075 4338 D. SeaWioodarde cements /1.0340 4.60 9.44|14.04 85.96'No dirt. 

14076|4339 D. S. Woodard............... \1.0339 4.40) 9.38)13.78/86.22|No dirt. 

| LIVERMORE FA.Ls. 

13896 4221 B. MBG Yamnegesiaeecresstnee ee |1.0832 5.40] 9.41)14.81/85.19|Slightly dirty. 

13897 |4222'G. W. Rettine tlre eee |1.0335| 4.60! 9.32/13.92|/86.08' Dirty. 

13893 4918 B. R. Southerners seeeersrere 1.0356} 5.40)10.01 15.41 84.59|Slightly dirty. 

13894 4219 B, TR, PowideGein Go oomedbasoese 1.0344 5.40) 9.71|15.11|84.89|Slightly dirty. 

13895/4220)H. R. Southern............... 11.0343 6.30} 9.86|16.16/83.84/Slightly dirty. 

13898)|4223|M. A. Thompson............. 1.0342} 5.10) 9.59|14.69)/85.31| Dirty. 

Mapison. 

iSRRB) AORIUTO by (Ghehves comogddscononeoes |1.0350) 6.00) 9.98)15.98)84.02 Slightly dirty. 

IHRE ANTS ORT | Grayvee ai ee. oncees es. 1.0340| 5.80) 9.69 /15.49|84.51/ Slightly dirty. 

13835/4183|Frank Smith & Son.........../1.0345) 4.90) 9.63)14.53|85.47) Dirty. 

13836|4184 Frank Smith & Son........... 11.0335) 4.10 9.21/13.31|86.69|Dirty. 

MeEcHANIC FALts. 

Hua ATA Otisubaileyeemerse cis delelncrae ei: 1.0331] 3.70] 9.03 12.73|87.27| Dirty. 

ISSR) COP (Gn 18s Isiah aoesooondas conenc 1.0332 4.60) 9.21 13.81 86.19 Dirty. 

13942\4275/H. . Jewett............5..-- \1.0335) 4.20) 9.24 13.44 86.56) Dirty. 

13943)/4276)T Ws Jewett... 2... e006 1.0340 | 4.70 9.46 14.16 85.84 Slightly dirty. 

13944/4977|J..W. Whitman............... 11.0330 3.50! 8.96 12.46 87.54 Dirty. 

13945|4278)J. W..Whitman............... 11.0326 3.60 8.88 12.48 87.52 Dirty. 

MILrorp. | 

BHP AO0ISH., WORS! 5 05/2. 6 cel oa oie toe |1.0333] 4.60) 9.27 13.87 86.13 Dirty. 

135934005 /0-E HOSS: =< 2c elec sole oe = = 1.0324] 4.80) 9.08 13.88 86. 12| Dirty. 
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MILK—Continued. 

ae F l rs 
NUMBER: hae = 

[| ee | -8 
ase | > igiaia ls 
5 | : Sie ls.fe.| ate 

: E NAME. 5] & a oF | Remarks.* 

KEI aie Heo feu ey eS ee 
3 | | 2/4 |Ss/e5| 3 
om | A | nm | |oe| ee! & 

| NEWPORT. | 

13619|4028|G) Da katen® eee eee 1.0319, 3.60 8. (1) 2. 31 87. 69|Slightly dirty. 

13619|40991C. D. Katen....-....---..- . 1.0330) 4.70 9.21) rey 91 86.09|Slightly dirty. 

13620/4030|C: D. Katen.........-.....-. 1.0318) 5.90 9.01 14.21 85.79|Slightly dirty. 

13616 4026\F. B. Williams............... 1.0324] 4.80 9.08 13.88 86.12| Dirty. 

13617 /4027/F. B. Williams............... 1.0324| 4.00 8.91 12.91 87.09) Dirty. 

NoRRIDGEWOCK. | 

ISSN 4178 | HIG Albee en eee eee 1.0343 5.80 9.77 15.57/84.43| Very slightly dirty 

13831 4179/H: C. Albee................../1,0843] 5.50, 9.7115.21/84.79| Dirty. 

13832 4180'C. A. Whiting...............- /1.0348| 5.80 9.89 15.69 84.31 Dirty. 

NorrH Jay. | | | | 

13981 Ee IAL Webberctect nas ae ae 1.0343) 4.20 9.44 13.64 86.36|No dirt. 

: 18882/4213:F. A’ Webber. .-..---2..---25- 1.0333) 4.60 9.27 13.87'86.13| Very slightly dirty 

Norway. | { 

pans RBiswellelt okt cael ve 1.0334, 4.40) 9.25 13.65 86.35/No dirt. 

La ee ReBiswell alee eh ee 1.0333) 4.80) 9.31 14.11 85.89/No dirt. | | 
souien ‘AR cBuswellne eee eee 1.0342) 5.00. 9.57 14.57 85.43 Slightly dirty. 

| | 

13961/4960 A. R. Buswell...............- uss 5.00 9.43 14.43 85.57|Slightly dirty. 
| 

13962|4261 D. W. Goodwin.............. 1.0330) 5.00) 9.27,14.27 85.43) Slightly dirty. 

13963|4262 D. W. Goodwin.............. 1.0316| 4.40) 8.79 13.19 86.81/No dirt. $ 
| | | 

13959/425 Sonoehe one 1.03230 2.30) 8.49 10.79 89.21 No dirt. Below 
} | | | standard for to- 
| tal solids and 
| | | fat. Skimmed. 

13964|4263 Richardson’s Market.......... 1.0329 3.40, 8.83 12.23 87.77 No dirt. 

13965'4264|Richardson’s Market.......... 1.0329 3. 40 8.83 12.23 87.77 No dirt. 

18967/4266 Richardson’s Market.......... 1.0332 3. | 8.95 12. 15 87.85 Slightly dirty. 
Slightly below 
standard for fat. 

| OAKLAND. 

13556,3973|M. A. Goodwin............... 1.0335 4.40) 9.28 13.68 86.32 Slightly dirty. 
| 

13557|3974|M. A. Goodwin............... 1.0332 4.40 9.20 13.60 86.40 Slightly dirty. 
| 

13558/3975|T. L. Reynolds............... 1.0311 4. 10, 8.61 12.71 87. 29 Slightly dirty. 

ae TeaRevnvlder tee eee 1.0307 4.00) 8.49 12.49 87.51 Dirty. 

ea H.'P: Sawtellee.: +... 20. 2)202. 1.0312 5.80) 8.99 14.79 85.21 Slightly dirty. 

13561 aa HEP’ Sawtellesc.., (et aes. 1.0309 4.60) 8.66 13.26 86 74 Slightly dirty. 
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MILK—Continued. 

NUMBER | 4 | 4 | 

Re | Z i . ‘| : | 
3 os a Co) 

‘ 2 | NAME. & < 2.5 = 4 Tl | Remarks.** 

8 E | & | | 2 g| = 8 5 | 

a| 5 | £13 Ss/85] = | Pp | o R & clea alae = 

Ou Town. 

13573)|3988|F. A. Potter.............2.-.- ‘1.0319 4.20 8.83/13.03/86.97| No dirt. 

Pant S00 EP wALUPOLterieers sei nine sie eso 1.0323] 3.40) 8.77)12.17/87.83'Slightly dirty. 

DSB Ual SOO 2H wAR Potteriasca.)52 »ocicyais acs 1.0330) 3.90) 9.04/12.94/87.06/Slightly dirty. 

IBSYG} BABII UNG I eto hi ay clad paolo Siege aicic 1.0310) 5.00) 8.76/13.76/86.24' Dirty. 

IBY BEY MIIE ING Teton} San aS oa Ose oooioeac \1.0331) 3.60) 9.01)12.61|87.39 Dirty. 

13581/3996)M. B. Rogers................ 1.0327) 3.60, SUI t/a 8 ID 

1BHS2| S997 IMU. DROZETS.).. 4-1 2 sles = 1.0311) 4.20) 8.63}]12.83/87.17| Very dirty. 

ORONO. | | 

HSHQO | 401Z|Aa Hornier. ssc nse. fae. ae HARES 4.10) 8.91 13.01 86.99 Dirty. 

13598/4010|N. EX. Goodrich.......-....... 1.0329 4.00) 9.04 13.04/86.96 Very dirty. 

130994001 IN- Hs Goodrich... .-...-.-.-+: 1.0330) 3.80, 9.02/12.82 87.18 Very dirty. 

13596/4008/E. H. Homestead............. 1.0339) 4.50) 9.40 13.90 86.10 Slightly dirty. 

13597|4009'E. H. Homestead............. 1.0338) 3.60, 9.18|12.78 87.22/ Dirty. 

- 13594 4006) J. eS Huddilstoneys «= ee HAs ce 9.01 13.21 86.79 Dirty. 

13595/4007 J. H. Huddilston............. 1.0312 3.80 9.72 13.52 86.48|Slightly dirty. 

| ORRINGTON. | 

13908|4228| Austin Johnson............... |1.0334/ 4.80 9.33 /14.13 85.87/Slightly dirty. 

| OXFORD. | | | 

13979 22815) Ate TnwitChe ley sateen easinos nS (1.0322 4.00. 8.86/12. 86 87.14 Slightly dirty. 

PHILLIPS. | | 

13876/4207,0. A. Badger................. 1.0321| 4.30 8.91/13.21 86.79] Dirty. 

13878 4209 O. AEB AUS ET cielo ctr street 11.0325 5.10, 9.17 14.27 85.73 Slightly dirty. ~ 

PITTSFIELD. | | 

BSaMMBOSsilos Jo Byther. -. 2. .22¢+07-4. 5 |1.0338 6.00 9.61/15.61 84.39 Dirty. 

~ 13572 3086 L. eM ByiGhe nee s eis wisiete soeseeeieoe 1.0334) 4.50. 9.17/13.67'86.33 Dirty. 

13565 3979 C. 10> (Cel Chnpaguaooocusosms 1.0336! 4.90, 9.25/14. 15/85.85 Slightly dirty. 

18566 8980 BEG Craldiec vets cra c acct-cie shen tere 1.0335) 5.10, 9.29 14.39 85.61 Slightly dirty. 

13567|2981|Chas. Hurd.................. 1.0333) 3.50) 8.96 12.46 87.54|Slightly dirty. 

13568 3982, Chas. lekiigel ao eieciam och oie eae 1.0314) 3.301 8.42/11.72| 88.28 Slightly dirty. 

#256913083|Chas. Hurd. /.......°..-..--- 1.0315) 4.30, 8.62 12.92 87.08|Slightly dirty. 
13570 3084 Chas. Jado hese mbhs Grctacipecrou tee 1.0328 4.50 9.05|13.55|86.45 Slightly dirty. 
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MILK—Continued. 

IQI5. 

NUMBER Nees | | | = 
sees | o 

Beez eel cone | pa 
| = ame ties zt | nt 
| & |e |e1s5| & | 

Pi (it = Name. o | 2 | 28) cee] | | Remarks.* 
ceils Se [ty Blane} .- | 
o | & a | l ml _o| & | 

es Se eos SN ena eel 
S|9 2 | 8 |scloo|s 
nm |Q lass jasien| = 

| | 
RANDOLPH. | 

| 
13712 (4092 [By- VA BLOW cnet a alee =m los oks) (1.0322 5.00) 9.07/14.07,85.93|Slightly dirty. 

13713/4093) bl AS Brower oe eis /1.0339 4.40) 9.38)13.78 86.22 Slightly dirty. . 

RiIcHMOND 
| | | 

ular Po NeGinabbyinckivas sas ose /1.0334) 4.60) 9.29|/13.89 86.11|No dirt. 

AS V17 4097 tbe NS abbypeeee seer eer res 1 0339 ee 9.62 15.22/84.78 No dirt. 

13718/4098 Turner Center Creamery...... 1.0339 4.00] 9.29|13.29|86.71|No dirt. 

RUMFORD AND SouTH Rumrorb. | | | 

13926|4244 James Carey........--..--.-.| 1. 0327) 4.00) 8.99|12.99|87.01| Dirty. 

13927 |4245 James Carey.......-..-..-... li. 0299, 3.60) 8.21/11. 81/88. 19 Dirty. 

1391814236, Fred Cote......-..-..--...-- 11.0332) 4.00; 9.11/13.11) i. .89 Dirty. 

13929|4247,Edward Frazer....--...-.-.-- |1.0306) 7.10{ 9.08/16. a 82|Extremely dirty 
Unfit to offer 

: for food. 
13922/4240\11; Ty. Haines) 2-22 223. 22 1-1 1.0331, 3.50) 8.99)12.49 (87.51 Slightly dirty. 

13928|4246)L. L. Haines..............--- 1.0320, 3.30) 8.67 11.97 /88.03| Dirty. 

13919 /4237| John W. Holland............. |1.0337) 3.00) 9.04/12.04) ‘87. 96'Dirty. Slightly be- 
| } low standard for 
| | | fat. 

139234241 John W. Holland............. 1.0832, 3.0) 8.97 12.27|87.73| Dirty. 

13924 4242 John W. Holland.........:... I. 0322, 4.20) 8.90 13,10 86.90 Dirty. 
| | | : 

13916 4934 Turner Center Creamery....../1. 0330) 3.90 9.04/12.94\87.05| Very slightly dirty 
} { | | 

13917|4235 Turner Center Creamery....... |1.0337, 4.30) 9.31]13.61/86.39|Slightly dirty. 

13920 |4238, Turner Center Creamery...... |1.0329, 4.30) 9.11|13.41 86.59 Dirty. 

Saco. | | | 

13475 3907|Deamas Cassavant......-..-. 11.0330) 4.40) 9. 15 13. 55 86. 45 Slightly dirty. 

13476 3908 Deamas @aseavant.2.- 222 e-| 1.0319) 3.80) 8. 7512. 55) sr. 45 Extremely dirty. 

13493 3925 John a) Sihernald’ mney |1.0318 4.40 8.84. 13. 24, 86. 76, Nees dirty. 

13494 4026 Job Dishermaid’ sae pac (1.0329 4.00) 9.04 13.04 86.96 Dirty. 
| | ; } | 

13489 3921 i Frank Fogg......... seecisiee Reliee 4.40) 9.03 12.43 86.57 Slightly dirty. 
} | | } 

13471 3903 la. Gonville. 3B). 2 ces (2.2ee.c0 (1.0321, 4.20) 8.88 13.08 86.92 Dirty. 
} | | | | | 

13472|39041A. Gonville. .........-.-----« (1.0314) 4.00) 8.66 12.66 87.34 Slightly dirty. 
| j | | i 

13481 |3913|Fred A. Lamb................/1.0295) ol 8.32/11. 92/88. 08 Dirty. 

13482|3914|Fred A. Lamb...............- Ih. 0320 | 4.00) 8.81 12.81) 87. 19) DRE: 

13467/3899| Adolph Melancon............. a. 0316, 4. 20) | 8. 75 | ‘12. 95 $1.05, 05, No dirt. 
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NuMBER 2 

= & NAME. 2 | 

a | 3 | 5 | 
@ ery Q | 

13468 |3900| Adolph Melancon......... 1.0327 

13469/3901/F. Ouellette.............. 1.0322 

13470/3902|F. Ouellette.............. 1.0319 
13473 3905|Palmer Bros............. 1.0313 

13474 3906 PallmeroBrose cleric scsele: 1.0309 

13491/3923/H. W. Sanborn........... 1.0332 

13490 |3922|Stackpole Farm.......... 1.0325 

13492|3924|Stackpole Farm.......... 1.0338 

13477/3909| Gideon Talbot............ 1.0312 

13478|3910|Gideon Talbot............ 1.0309 

} 

SH4a WMUT. 

13844/4192|F. Langlais...........-.. 11.0330 
13845 4193 Ids IEA ENE. 6 Gagan oe 1.0340 

j SKOWHEGAN. | 

19816/4166|W. O. Chase....... 2-0... 1.0325 
13817 /4167|W. O. Chase............. 1.0325 

PEaaiinl Rater Horne. 4.1.2. -cos: 1.0332 

13825|4175|F. L. Horne..........---- /1.0327 

13818 4168 INtalhoneBrostesrnicnic cee 1.0340 

13819 4169|Malhon Bros...............-- 1.0340 

13893/4173|McGinnis Bros.<.....-+.++--- 11,0826 

13824|4174| McGinnis Bros........... /1.0327 

13821/4171|Cyrus Newton............ 1.0332 

13822/4172|Cyrus Newton.......:-.... |1.0326 

13815/4165|G. F. Paddock..........- 11.0312 

13826|4176|/F. Vincent & Son...........-.| 1.0328 

13827 /4177|/F. Vincent & Son......... 1.0325 

SoutH PaRIs. | 

13971|4267|F. L. Cotton............- 1.0339 

: 13972 4979 lee Cottoness wither ne 1.0329] 

Fat.—Per cent. Solids not fat.* Per cent. Total solids. Per cent. Walter.—Per cent. 

| Remarks.** 

9.15 

9.40 

8.98 

9.05 

9.24 

9.41 

9.56 

9.48 

9.21 

9.24 

9.16 

9.00 

8.88 

9.08 

9.01 

9.50 

9.04 

13.48 

12.86 

13.03 

12.88 

11.82 

13.60 

14.15 

13.51 

12.85 

11.68 

13.55 

13.80 

13.18 

13.55 

13.84 

15.41 

14.76 

14.28 

1441 

14.44 

13.36 

13.20 

14.18 

13.38 

13.31 

14.50 

13.04 

86.52 

87.14 

86.97 

87.12 

88.18 

86.40 

85.85 

86.49 

87.15 

88.32 

86.20 

86.82 

86.45 

86.16 

84.59 

85.24 

85.72 

85.59 

85.56 

86.64 

86.80 

85.82 

86. 

85. 

86.96 

86.62) 

86.45) 

Very dirty. 

Extremely dirty. 

Extremely dirty. 

No dirt. 

Slightly dirty. 

No dirt. 

No dirt. 

No dirt. 

Slightly dirty. 

Dirty. Below 
| standard for to- 

tal solids and 
fat. Skimmed~ 

Slightly dirty. 

Dirty. 

Dirty. 

Dirty. 

Slightly dirty. 

Slightly dirty. 

Slightly dirty. 

Slightly dirty. 

Dirty. 

Dirty. 

Slightly dirty. 

No dirt. 

No dirt. 

Slightly dirty. 

No dirt. 

No dirt. 

Slightly dirty. 
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NUMBER eae | < 
| NES 3 | % | ® ace Pe eee ee 

2 | ee SS el cane 
| Ba SR all Gata 
ee _ Name. fe eee e Sse | Remarks.** 
S = jal S n {=} . Bolt qe I Ge} | nV0| _ oO R | 
Gent) Gay 1 | | oo qe 5 | 

8 | 5 | 2 | leals8| € | 
nia fm | & \auley| = 

| { 

| SkowHFGaN—Concluded | | | 

13977/4284|Henry Fletcher............... 1.0335, 3.40) 9.02/12. 42/87.58| Slightly dirty. 

1307414981 /ARnU sui lone quae r eee eeen er 1.0330 4.60] 9.19|13.79 86.21 |Slightly dirty. 

13075 4282 A. (Oe Wid (heist etic om Gal Sateos 1 0330 4.60) 9.19|13.79|86.21|Slightly dirty. 

STRONG. 
| 

13879|4210,H. W. Allen & fon............| 1.0332] 4.60) 9,24/13.84/86.16/Slightly dirty. 
| 

| TOPSHAM. | 

13665/4051|7. P. Hayward............... |1.0341| 4.30) 9.43]13.73/86.27|No dirt. 

13666 4052 J. P. ISERAWENGL. oo obo beccd ne oo 1.0346); 4.80 9.63 14.43 85.57 No dirt. 

13668 4054 INE OpmMieaatlis 6 6 omes ow More Bic 1.0342) 4.80) 9.53)14.33|/85.67|No dirt. 

136694055) Ai@S) Moria eats crete ena: 1.0332 5.40) 9.41)14.81 85.19 No dirt. 

13670 4056 AEG Morrall eee telnet rime 11.0341) 5.20) 9.59/14.79|85.21|No dirt. 

WATERVILLE. 
1352713944 Wane Gilidd enensmesmceiuternierae 1.0303) 3.30} 8.25/11.55/88.45 Slightly dirty. 

} Solids slightly 
| | | | | low. ‘ 

138528)/3945)\Wms. Glidden... 5222 .2.-...+.- 1.0306 3.30) 8.33/11.63/88.37)/ Slightly dirty. 
| Solids — slightly 

low. 

13638 |4047|/Wm. Glidden::............:.. 1.0319) 4.10) 8.81 12.91 87.09 No dirt. 

13536 3953 CSN Marcia tun tens sa ines 1.0332) 5.00) 9.32/14.32 85.68 |Slightly dirty. 

13537 3954 CEE Mianrcigt pace nsec toe 1.0325) 4.30) 9.01/13.31/86.69 Slightly dirty. 

13525 3942 By Geu Mathew sees ceicn eek {1.0320) 4.00) 9.06 13.06 /86.94/Slightly dirty. 

135263943) He iG=s Mathews. secre cient /1.0330 3.60) 9.24 12.84 87.16 Slightly dirty. 

1993113948) Heres Ordway cermin ee '1.0328 4.00) 9.01 13.01 86.99 Slightly dirty. 

1353213029) Elende| Ordway et eee enna 1.0320, 4.00 8.81 12.81,87.19 Slightly dirty. 

13533) 3950 Ee Ord wayne aie een coe 1.0325) 3.90) 8.92/12. 82|/87.18 Slightly dirty. 

13625 4034)H. J. Ordway cu on eens 1.0336, 4.60) 9.34|13.94/86.06| No dirt. 
| | 

13529 3946 W. a hoadesepiesie ie ae cers 1.0315! 5.10 8.91/14.01/85.99 Sligh.ly dirty. 

13530|3947/W. L. Rhoades............... 1.0330 3.70) 9.00/12.70|87.30 lightly dirty. 

13541 3953|Shrewsbury Farm Dairy Co. ../1.0329 3.10 8.86)11.96/88.04\Slightly dirty. 

13542 3959|Shrewsbury Farm Dairy Co.. ../1.0318| 3.90, 8.74/12.64/87.36|Slightly dirty. 
Weel | ise 

13622|4021/Shrewsbury Farm Dairy Co.... 1.0332] 3.80) 9.0//12.87/87.13)No dirt. 

13539/3956)A. Westetsone.. 02.0 cue oe ee 1.0309) 4.30) 8.60/12.90 87.10 (lightly dirty. 

13540/3057|A. W. Stetson..............-. /1.0329| 3.70) 8.98/12. 68|87.32| Dirty. 

Bee 
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MILK—Concluded. 

NuMBER | | Sie Ieee E | 

es || Sec Mba ip limercd zed C3 ear yo hce=ti | 2 cma 

: | E Name i | 3 | 8.3 Ee Tl | Remarks.** 

| W areRVILLE—Conceluded. | | | | | 

H3b45/3962|G. E Merry 5... 6. ees 11.0385, 4.10) 9.21 13.21 86.69 Slightly dirty. 

13546 3963 C. 1G Nera ai eolechole arene erie 1 0337 3.80) 9.20 13.00 87.00 Slightly dirty. 

13534/3951/A. N. Ward.................. 1.0320 4.30) 8.88 13.18 86.82 Slightly dirty. 

peu e2| IA. N. Wels soogkoeccdssbcde It 0320) 4.20 8.85 13.05 86.95 Slightly dirty. 

WINNEGANCE. ; | | | | 

13806 4162 Chas. Araceli eee erate I. 0348, “5.00 9.75) 4. 75) 85. =| ‘No dirt. 

13807 4163 Chas. it, Smile ones sonoobes ol 1.0307 5.00) 9.20) la. 20 es. 80 Slightly dirty. 

13804 4160 E. 1s WAU S Goo asin onoo50 1.0315, 1.50 8. 80 13. eo) 86. 70 No dirt. 

13805 4161 B. 1p: Willen. Go wo den oaeanee ‘1.0340 5.20) 9.56 14.76 85.24|No dirt. 

| | WINSLOW. | | | | | | 

13554 3971, 25 MISA DiiGhaiaae se mec male diosa 1.0329) 4.00 9.04) 13.04 86.96 ‘Slightly dirty. 

13555 3972 ise Wimbmeryier cess cccests ieee tees 1.9319 4.10 8.81) 12.91 87.09, Dir y. 

13623) 2 Patterson BrOSM us, Meats eescae 1.0345: 6.00) 9.85/15.85 84.15 Very dirty. 

13624 4033, (Patterson Bros; .......-/.c6.- (1.0331, 4.40 9.18 13.58)86.42 Very dirty. 

| YARMOUTH. | | | | 

13764 4120 L. Jesiiombardear ise 1.0380 6.00| 9.48 15.48 84.52 No dirt. 

13765 4121 I. Vo Ihpmnompelhesousecboucaue 1.0325 4.00 8.93/12.93 87.07 No dirt. 

13766/4122)1.. J. Lombard................ 1.0330 4.00) 9.00/13.00 87.00 No dire. 

13767 4123 F. CeSimontopee se aes 1.0325 4. 00| 8.93 12.93/87. 07/No dirt. 

1376. 4124 /F. Gaeimontone.: sae eee 1.0325) 4. 60) g 19) 13.79/86.21| No dirt. 

13/69/4125 F. G. Simonton..............: (1.0330, 4.60, 9.19 13. 79 86.21 No dirt... 

CREAM. 

Results of examination of samples of cream collected during 

the months of October, November and December, tor. 

AUBURN. | | ‘ 

14025|4303|Geo. A. Fogg...............-- [ee 25:00) ie ee eee Noldarte 

14020 4204 Turner Center Creamery... i: 21.00 - | - | = |No dirt. 
14036/4310 Turner Center Creamery...... = 21.50) — - - |No dirt. 

140464320 Turner Center Creamery..:..:. - 21.00 - - - |No dirt. 
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CREAM—Concluded. 

pire é } . les 

| Nane. g |& |#e|8 
Zig S| 1 |a8te 
§|&s 2 | 3 |35|5 
ma} A | ma |& layla 

| BETHEL. | 

13055 |4254/H- W. Jordam...J-- 9-4. 5 \97!00; aa te 

| BRUNSWICK. | 

13683|4069}W. &. Totman................ |} — (41.00) 4.24 

| CANTON. 

13933 |4948 Whiting’s Creamery........... | - '88.00) - | - 

FarrFIpLp. | 

13635 |4044|E. T. Pillsbury............... | = (40.00! 5.56 

j GARDINER. | | 

13719 4099 Wade Goodwinssrmer ances | — |35.00| 4.80 39.80 60.20 

13708|4088| Pine Tree State Farm......... | - |82.00) 4.61/36.61 63.39) 

| Mercuanic Fats. | 

13940|4973|C. H. Burns..........-.-+-+-- | - |21.00] - | - 
| } Norway. | 

13958 4257/4. Ri Buswell#har sce oases - |29.00) - | - 

13966|4265| Richardson’s Marketer) sert — |21.00) = = 

| SoutTH Paris. | ! 

13973|4280!F. L. Cotton........-...-.--.- = |23.50) = = 

13978 4285 | Henry Wlétcher. sacs ce vee —=|22200 5 — = 

13976 4283 A. Us Tylor she a Soa | — |92.00) - | - 

|Rumrorp AND SouTH RUMFORD. 

13925|4243/J. M. Holland................| — |34.00} - = 

13921 |4239/ Turner Center Creamery...... ate 20.50) - - 

| ToprsHaM. 

13667/4053/H. C. Patten................- — |40.00| 4.65}44.65 

| WATERVILLE. 
135383950) ais, Ganlandie = ieee leer = 25.00) — = 

13543 3960 Shrewsbury Farm Dairy Co.... a (21200 a 

13544|3961 Shrewsbury Farm Dairy Co... - |32.00, - | - 

| West BENTON. 

13553 370 Turner Center Creamery...... — -{20.40) —- - 

Per cent. 

| 

: Waiter.—Per cent. 

reel, 

Remarks.** 

‘No dirt. 

} 

45.24 54.76 No dirt. 
| | 

Very slightly dirty 

45.56 54.44 No dirt. 

No ditt. 

No dirt. 

‘Dirty. 

| | 
\No dirt. 

Very dirty. 

| Dirty. 

Slightly dirty. 

No dirt. 

\No dirt. 
| 
| Dirty. 

|No dirt. 

|Dirty. 

Slightly dirty. 

Slightly dirty. 

| 

\Slightly dirty. 

*Casein, albumen, milk, sugar, ash. f , 
**Por explanations under this column see paragraph on Clean and Dirty Milk,page 27 
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CLEAN AND Dirty MILK AND CREAM. 

_ In addition to the chemical analysis of the samples of milk 

and cream they are examined for visible dirt. When present 

the visible dirt consists of such materials as particles of sawdust 

or other bedding material, of cow manure, cow hairs and the 

like. When the milk is received at the laboratory the bottles 

are allowed to stand quietly for 30 to 40 minutes, and are care- 

fully examined for visible dirt. The following terms are used 

in the table to roughly indicate the cleanliness of the milk. 

Clean milk contains no visible dirt. 

Very slightly dirty milk contains at least one particle of dirt. 

Slightly dirty milk contains several particles of dirt. 

Dirty milk has quite a large number of particles of dirt. 

Very dirty milk has a large amount of visible dirt. 

There seems to be little reason for milk being so. poorly han- 

dled that it will fall into either of the two last classes. 

Serene Vi Nib Ye dria xX neULIVl Oh mah we AWe 

A. M. G. Souter, Chief, Bureau of Inspection. 

The results of the inspection for the last quarter of the year 

have, on the whole, been very satisfactory and this statement is 

borne out by the results of the analyses. Out of four hundred 

and sixty samples collected and analyzed since October, only a 

very few have shown a deficiency or have in any way warranted 
asking for a hearing or even a request for an explanation. In 

some instances the milk has been found slightly dirty—more 

particularly in the bulk milk examined—but in most cases the 

samples have been found to carry a high butter fat content and 

the milk, in general, of good quality. 

There are still many changes to be suggested, however, in the 

_ milk situation, and in some cases it seems necessary to caution 

the milk dealers to take more care in producing clean. milk. 

The demand for clean milk, or any legislation framed to insure 

a clean product, must be drafted with care so that in no way will 

it resemble prohibition but rather a regulation for the sale of 
this useful food product. 

Some of the provisions of the statute should be more carefully 

observed by milk dealers; for instance, in numerous cases no 
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license number is displayed on the outside of the wagon; this is 

required by law and should be carefully observed. It has also 

been brought to our attention that people are selling milk with- 

out a license, in some cases, from stores and it has been dis- 

covered that a regular milk business has been carried on from 

a delivery team, not having taken care to procure a license. This 

seems inexcusable, as obtaining a license carries no expense 

except the postage for application. 

It has been noticed that in some cases when selling from 

cans the milk is not dispensed consistently when portions are 

drawn. Care should be taken that the can is turned frequently 

so the cream will be well mixed with the milk and thus insure a 

standard quality. It is also recommended to milk dealers that 

some method be adopted to prevent milk in their delivery wagons 

from freezing, as freezing renders the milk more liable to de- 

compose, injures. its keeping qualities and consequently increases 

its unfitness for food. ? : 

Another practice to be advised against very strongly is that 

of filling bottles in the street, using the bottles as they have 

been returned from the consumer and thus being subjected to 

the danger that the bottles have not been sterilized and also to 

the contamination of the dust of the street or vehicle. In this 

connection the milk men should consider carefully the danger 

of violating the clause of the Pure Food Law which provides 

that foods shall at all times, when offered or exposed for sale, 

be carefully protected from filth, flies, dust and other contamina- 

tion. 

It is not intended to be over technical in the requirements but 

there is no excuse to be offered for the unclean appearance of a 

driver or horse, and the unsanitary condition of wagons em- 

ployed in the delivery of milk. 
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FUNGICIDE AND INSECTICIDE INSPECTION 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of fungicides and insecticides in Maine. It 

is the duty of the Maine Agricultural Experiment Station to 

make the analyses of the samples collected by the Commis- 

sioner, and it is the duty of the Director to publish the results 

of the analyses of the samples of fungicides and insecticides, 

and such additional information as may seem advisable. 

CONTENTS. 
PAGE 

Imenerence list of tungicides and insecticides, .-2 27.5 .41..: 30 

Mapular results.oi the examinations... 0.0.../.....0.50.. 31 

Eecouimementsuotethenlawes csc aime rtm. ert gees Ie 47 

Tlae Tecate beni aia Sei Sia lth aeall ae lane ath iran 49 
WISSUISSIO MMO taINESU tS, wires nie LUA elas ce anomeric ae. see 50 

Statement by the Executive of the Law ......2......... 55 

Notre. All correspondence relative to the inspection laws should be 

addressed to the Bureau of Inspections, Department of Agriculture, 

Augusta, Maine. 
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REFERENCE LIST OF FUNGICIDES AND INSECTICIDES 

REGISTERED IN _ tot4. 

The first page number refers to the tabulated reports and the second 

number to the page on which the results are discussed. 

: PAGE PAGE 

Preparations for plant insects and diseases. 

Arsenatevotleadmipaste ayaa seer eee eee Bil S51 

drys powdered! s.r eee 32 51 

Arsenate cot (zincie nena roto aoe eee eee 32 51 

Paris. Gree ete iG dite oe sialon tegen errr 33 52 

Water solublemanrsentcalispoisonspasceeene ate eee 28) 52 

‘Combined fungicides and insecticides................ 34 52 

Prepared bordeatixeamnixtune nse s se eee ene eee 35 53 

Mime-Sulphur soluvicni 44-40 eee ere eee 35 53 

olubles Sul plata see ies. have casera ae en eee eae 35 — 

IFfaminaorrd is) Slugs She teri ixs oo tyes sk ene eee 36 ° — 

Bue: Death i Ake ce 2 Oe Ie ees 30 — 

Powderedsshellehore asain: Hee eee 30 53 

Dalmation inSechi powder.) asec ee ee eee 36 53 

iPlant licen insecticides\s5..4. 30) one eee 37 53 

Potato scab and oat smut preventives............... 37 53 

Preparations for animal parasites. 

‘Mange, flea, dog and poultry lice insecticides........ By, 53 

mheep: Cipse is heivawaase cack cen ee ee eee 30 54 

Insecticidessnogiiies onlcattlemcicuase eee Sse 4O 54 

Lotions: for head lice: 4) ss.e ee eee Tih mie 
Preparations for household pests. 

Insecticides torminoach'esarete oer one eee re 4I 54 

bedbugst scr i ak see ae ee 43 54 

Clothzandiicarper imnsecticid este eee 43 55 

Poison fly paper and similar preparations............ 44 55 

Black fly,_and, mosquito: repellantsss: see eee AS 55 

Miscellaneous fungicides and insecticides.................. 46 55 
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nate of Lead Paste. 

NAME AND ADDRESS OF MAKER 
AND NAME OF GoopDs. 

Ciaims Mapbr on CERTIFI- 
CATE OR ON LABEL. RESULTS OF EXAMINATION. 

A. B. Ansbacher & Co., New 
York City. Ansbacher’s Tri- 
angle Brand Quick-Death Ar- 
senate of Lead Paste. 

The Bowker Insecticide Com- 
pany, Boston. Mass. Bowker’s 
Arsenate of Lead (Disparene 
Brand). 

| 
| 

Corona Chemical Co., Newark,| 
N. J..,;'Corona Arsenate of 
Lead. 

The Grasselli Chemical Co. of 
Mass. Boston. Grasselli Ar- 
senate of Lead Paste. 

Hemingway & Company, Inc., 
Bound Brook, N. J. Heming-} 
way’s Pure Lead Arserate 
(Paste Form). 

Interstate Chemical Co., Jersey, 
City, N. J. Key Brand Arse-| 
nate of Lead (Paste). 

Merrimac Chemical Co., Boston, | 
Mass. Swift’s Arsenate of| 
Lead. 

Niagara Sprayer Company, Mid-! 
dleport, N. Y. Niagarza Brand 
Arsenate of Lead. 

Powers-W eightman-Rosengartep. 
Company, Philadelphia, Penn.| 
Lead Arsenate Paste. 

The Sherwin Williams Co., Bos- 
ton, Mass. Sherwin-Williams| 
15 per cent Arsenate ot Lead.) 

Contains not less than 15 
per cent arsenic oxide, at 
least 50 per cent dry ar- 
senate of lead, not over 
3 per cent water soluble. 
1 pound. 

Arsenic oxide not less than!) 
14 per cent. Water solu-) 
ble arsenic oxide not) 
more than .6 per cent and 
water not more than 50) 
per cent. 

Contains over 30 per cent) 
arsenic oxide. Not over} 
.75 percent water soluble. | 
One pound. 

Contains not less than 133) 
per cent total arsenic ox-| 
ide, not more than .50 per 
cent water soluble and 
not more than 450 per 
cent water. The claim 
or label is in terms of 
lead arsenate. Twopounds 

Not less than 15 per cent 
arsenic oxide, not more 
than 4 per cent soluble 
and not more than 50 per 
cent water. 

Not less than 9 per cent ar- 
nic oxide and not more 
than .48 per cent soluble. 

Not less than 12% per cent 
arseric oxide, not more 
than .75 per cent soluble 
and not more than 50 per 
cent water. These facts 
are not stated on label. 
One pound. 

Not less thar 15 per cent 
arsenic oxide, not more 
than .75 per cent soluble 
arsenic oxide and _ not 
more than 50 per cent 
inert ingredients. 

Not less than 124 per cent 
arsenic oxide, not more 
than .75 per cent soluble 
and less than 45 per cent 
inert ingredients. 1 lb. 

Contains not less than 15 
per cent arsenic oxide 
and not more than .75 
water soluble. 1 pound. 

The Sherwin Williams Co., Bos- 
ton, Mass. Sherwin-Williams 
New_Process Arsenate of Lead.| 

| 

Thomson Chemical Co., Balti-) 
more, Md. Orchard Brand Ar- 
senate of Lead Standard Paste.’ 

Not less thar 12 per cent 
arsenic oxide. Not over 
.75 per cent soluble. Not 
over 50 per cent water. 
One pound. 

Not less than 9.8 per cent 
metallic arsenic, not over 
.48 per cent soluble and 
not over 50 per cent inert 
ingredients. 

Full weight. Composition 
as claimed. Passed. 

Goods not sampled in 1914 

Full weight. Composition 
as claimed. Passed. 

Net weight 29.7 ounces. 
Compositicn as claimed 
on certificate. Not prop- 
erly labeled. Short 
weight. 

Goods not sampled in 1914. 

Goods not sampled in 1914. 

Net weight 15.34 oz. Com- 
position enough above 
that claimed to offset 
short weight. Not prop- 
erly labeled. Short 
weight. 

Goods not sampled in 1914. 

Composition Full weight. 
Passed. as claimed. 

Net weight 15.3° ounces. 
Composition as claimed. 
Total arsenic oxide is 
enough above claim to 
offset short weight. 

Full weight. Composition 
as claimed. Passed. 

Goods not sampled in 1914. 
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Dry Powdered Arsenate of Lead. 

NAME AND ADDRESS OF Maxer CLiaims Mapes on CERTiFr- 
AND NAME OF GoobDs. CATE OR ON LABEL. /RESULTS OF EXAMINATION. 

: i - - 

A. _B. Ansbacher & Co., New No certificate filed. One| Full weight. Composition 
York City. Ansbacher’s Neu- pound. 30 per cent arsenic] as claimed. Not regis- 
tral Quick-killing Arsenate of oxide. tered in 1914. Sale un- 
Lead Insecticide. lawful. 

The Corona Chemical Company, One pound. Not less ane Weighed 15.6 ounces. Com- 
Milwaukee, Wis. Corona Dry 30 per cent arsenic oxide,| position as claimed. High- 
Powdered Arsenate oi Lead. not over .75 per cent! er composition offsets 

water soluble. _ Short¥weight. 

F. W. Devoe & C. T. Reynolds Not less than 30 per cent|Not sampledlinl1914. 
Co., New York City. Dry arsenic oxide. 
Materials f for Making Arsenate | 
of Lead. } 

The Grasselli Chemical Co. of! Not less than 27 per cent|Full weight. Composition 
Mass. Boston Grasselli Arse-| arsenic oxide and not, asclaimed. Passed. 
nate of Lead Powdered. more than i per cent solu- 

| ble .5 Ibs. | 
| 

Hemingway & Company, Inc.,|Not less than 34 per cent) |Notisampled in 1914. 
New York City. CAASCU! arsenic oxide. Not more} 
(Pronounced K. S. Q. Trade; than 34 per cent soluble. 
mark) (Dry Powdered Form).! 

Powers-Weightman-Rosengarten| Not less than 25 per cert| INot sampled in™1914. 
Co., Philadelphia, Penn. Lead| arsenic oxide. Not over} 
Arsenate Powder. .75 per cent soluble. Not| 

more than 6 per cent in-) 
ert ingredients. | 

The Sherwin-Williams Co., Bos- Not less than 30 per cent) Fall weight. Composition 
ton, Mass. Sherwin-Williams arsenic oxide, not over| as claimed. Passed. 
oe Powdered Arsenate of 1.5 per cent soluble. 1 Ib.| | 
ead. 

Arsenate of Zinc Preparations. 

NAME AND ADDRESS OF MaxkeEer|CLamms Mabe on CERTIFI- 
AND NAME oF Goons. CATE OR ON LABEL. ‘RESULTS OF EXAMINATION. 

| 

Thomsen Chemical Co., Balti-|Contains not less than 15|Not sampled in 1914. 
more, Md. Orchard Brand| per cent metallic arsenic | 
Arsenite of Zine Paste. and not more than 1 per; 

cent soluble and not over) 
55 per cent inert. 

Thomsen Chemical Co., Balti-|Contains nct less than 30.5 Net weight 12.8 ounces. 
more, Md. Orchard Brand| per cent arsenic, not more) Composition as claimed. 
Arsenite of Zine Powder. than .75 per cent soluble}. Short weight. 

and not over 10 per cené 
inert. 1 pound. i 

Thomsen Chemical Co., Balti-|Contains not less than 5 per) Not sampled in 1914. 
more, Md. Orchard Brand} cent metallic arsenic, not 
Arsenite of Zinc combined with| less than 6 per cent me-! . 
Bordeaux Mixture. tallic copper, not over .75) 

per cent soluble arsenic) 
and not over 79 per cent} 
inert materials. | 
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Paris Green. 

33 

NAME AND ADDRESS OF MAKER 
AND NAME oF GooDs. 

Criaims Mapr ON CERTIFI- 
CATE OR ON LABEL. | 

1 RESULTS OF EXAMINATION. 

A. B. Ansbacher & Co., New 
York City, Ansbacher’s Paris 
Green. 

| 
James A. Blanchard Co., New) 

York. Lion Brand Paris 
Green. 

F. W. Devoe & C. T. Reynolds 
Co., New York City. Rey- 
nolds’ Paris Green. 

Morris Hermann & Co., New 
York. Hermann’s Hi-Grade 
Pure Paris Green. 

Fred L. Lavenburg, New York 
City. Star brand Paris Green. 

John Lucas & Co., Inc., Boston, 
Mass. J.ucas Paris Green. 

The Sherwin-Williams Co., Bos- 
ton, Mass. Sherwin-Williams 
Paris Green. 

One pound. At least 50 
per cent arsenious oxide 
and less than 34 per cent 
soluble. 

Not less than 50 per cent 
arsenious oxide and not 
more than 34 per cent 
water soluble. Two lbs. 

Net less than 56 per cent 
total arsenious oxide, and 
not more than 2 per cent 
water soluble. One lb. 

One pound. On label not 
less than 50 per cent and 
certificate not less than 
57 percent total arsenious 
oxide. Not more than 34 
per cent water soluble. 

One pound. More than 50! 
per cent arsenious oxide.| 
Less than 33 per cent sol-) 
uble in water. 

Two pounds. Not less than 
5C per cent arsenious ox- 
ide. Not more than 34 
per cenu wa er soluble. 

One pound. Not less than 
50 percent arsenious oxide 
or more than 34 per cent 
soluble. 

Full weight: Composition 
as claimed. Passed. 

Weight 30.54 ounces.Water 
soluble arsenious oxide 
3.04 per cent. Total as 
claimed. Short weight. 
Too much water soluble. 

Full weight. Total arse- 
nious oxide as claimed. 
2.53 per cent water sol- 
uble. 

Full weight. Above claim 
on certificate. Passed. 

Full weight. Composition 
as claimed. Passed. 

Weighed 31.34 ounces.Com- 
position as claimed. 
Short weight. 

Full weight. Composition 
as claimed. Passed. 

Water Soluble Arsenical Poisons. 

NAME AND ADDRESS OF MAKER 
AND NAME OF Goobps. 

Ciaims Mapr on CERTIFI-) 
CATE OR ON LABEL. RESULTS OF EXAMINATION. 

Briggs Hardware Co., Caribou. 
Briggs Soluble Arsenate. 

Morris Herrman and Company, 
New York City. Herrman’s 
Arsite. 

John Watson & Co., Houlton. 
Watson’s Soluble Arsenoid. 

9 2 Ibs. Convains not less 
than 40 per cent total 
arsenic all of which is 
soluble. 

One pint. Total and water 
soluble arsenic not less 
than 28.8 per cent. 

2 lbs. Contains not Icss 
than 35 per cent total 
end water soluble arsenic. 

Full weight. Composition 
as claimed. Passed. 

Full measure. _ Composi- 
tion as claimed. Passed. 

Full weight. Composition 
as claimed. Passed. 
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Combined Fungicides se Insecticides Containing Copper and 

Arsenic. 

| 

NAME AND ADDRESS OF MAKER CLAIMS MADE ON CERTIFI- 
AND NAME OF Goops. CATE OR ON LABEL. 

| 

The Bowker Insecticide Co., Bos-| 
ton, Mass. Bowker’s Pyrox. 

} | 
| 

| 
| 

Frost Insecticide Co., Arlington,} 
Mass. Arlington Brand Bor-| 
do-Lead. | 

The Grasselli Chemical Co. of 
Mass. Boston, Grasselli Bor-| 
deaux-Lead Arsenate Mixture) 
Paste. } 

Morris Hermann & Co., Ne w} 
York City. Herrmann’s Toni-| 
cide (Blue Label No. 1). 

Morris Hoenn & Co., New- 
York City. Herrmann’s Toni-| 
cide (Red Label}. I 

Interstate Chemical Co., Jersey 
Uity, N. J. Key Brand Bordo- 
Lead. 

Kil-Tone Co., 
Fru-Tone. 

Newark, N. J. 

Kil-Tone Uo., Newark, N. J. 
Kil-Tone. 

Legge:t & Brother, New York 
City. Dry Bordeaux Mixture) 
and Paris Green Compound 

The Sherwin Williams Co.,Cleve-| 
land, O., and Boston, Mass. 
Tuber Tonic. ; 

Contains not less than 1.5 
per cent. copper and 5.25 
per cent. alsenie oxide 
and not over 80.25 per 
cent. inert ingredients. 
1 Ib. 

Contains pot less than 4.5 
per cent. total arsenic. 

1 

[Contains not less than 3% 
per cent. arsenic oxide 
and 5 per cent. copper 
hydroxide and not over 
854 per cent. inert in- 
gredients. 1 lb. 

Contains not less than 3.69 
per cent. metallic arsenic 
and not over 78.31 per) 
cent. inert ingredients. 

|Contains not less than 5.21 
per cent. metallic arsenic, 
and not over 72.4 per 
cent. inert ingredients. 

Contains not less than 44 
per cent. metallic arsenic 
and 2 per cent. ccpper. 
Weight not stated on 
label. 

Ccentains not less than 7 per 
cent. arsenic oxide and 4 
per cent. copper hydrate 
and not over 89 per cent. 
inert ingredients. 

| 

RESULTS OF EXAMINATION. 

Net weight 16.8 ounces. 
Contained 2.38 per cent. 
copper and 7.80 per cent. 
arsenic oxide. Passed. 

Not sampled in 1914. 

Net weight 1440unces 
Contained 2.75 per cent. 
copper and 3.68 per cent. 
arsenic oxide. Short 
weight. 

Not sampled in 1914. 

\Not sampled in 1914. 

Net weight 15.6 ounces. 
Contained 6.06 per cent. 
arsenic and 2.19 per cent. 
copper. 

Not sampled in 1914. 

Contains not less than 7 per) Not sampled in 1914. 
cent. arsenic oxide and 8 
per cent. copper hydrate) 
and not over 85 per cent. 
inert ingredients. 

Contains not less than 14.62 Not sampled in 1914. 
per cent. metallic arsenic 
and not over 573 per cent.) | 
inert ingredients. 

Contains 3.6 Bee cent.arsen-|Net weight, 
ate of lead, 26.1 per cent. 
arsenites of calcium and 
copper and 6.3 per cent. 
copper of Bordeaux. Not 
over 64 per cent. inert in- 
gredients. 1 lb. 

16.7 ounces. 
Contained 7.4 per cent. 
copper and 16.07 per 
cent. arsenic oxide. 
Passed. 

Sterling Chemical Co., Cam-|No certificate'filed. Glaimed| |Neot aes 15.5 ounces. 
bridge, Mass. Sterlingworth| 
Ar-Bo. | 

on label to contair 1. 75\ 
per cent. copper of Bor-| 
deanx, 4 per cent.metallic 
arsenic. 
per cent. inert. 1 Ib. 

Not over 73.3) 

Contained 2.3 per cent. 
copper, 4.39 per cent. 
arsenious oxide. Not 
registered in 1914. Not 
lawfully sold. 



ne 

OFFICIAL INSPECTIONS 68. 35 

Prepared Bordeaux Mixtu VE. 

AND NAME OF GoopDs. CATE OR ON LABEL. 
Name Aanp Appress oF MAxkerR/Ciaims MADE ON CERTIFI-| 

|Resutts or EXAMINATION. 

Joseph Breck and Sons, Boston,}No certificate filed. Copper 
Mass. Acme Brand Liquid) 3.5 per cent. Irert 96.5 
Bordeaux Mixture. per cent. 1 qt. 

Grasselli Chemical Co. of Boston,|Not less than 7 per cent. 
Mass. Grasselli Borde aux| copper hydroxide 954 
Mixture Paste. per cent. inert. 

Kil-Tone Company, Newark, N.|Contains not less than 8 per 
J. Veg-Tone. cent. copper hydrate and 

' not over 92 per cent. inert 
ingredients. 

Cam -jNo claims on package for 
composition. 1 lb. No 
certificate filed. 

Sterling Chemical Co.,. 
bridge, Mass. Sterlingworth 
Bordeaux Mixture, Dry. 

Sterling Chemical Co., Cam -|Not over 97 per cenv. inert. 
bridge, Mass. Sterlingworth| On label, 14 per cent. cop- 
Liquid Bordeaux. per sulphate. 1 quart. 

Net weight, 41.6 ounces. 
Composition as claimed. 
Not registered in 1914. 

Not sampled in 1914. 

Not sampled in 1914. 

Net weight 15.9 ounces. 
Copper found 16.78 per 
cent. Water 5.35 per 
cent. Not registered in 
1914. 

Net weight, 42.85 ounces. 
Composition as claimed. 
Passed. 

Lime-Sulphur Solution. 

CATE OR ON LABEL. 
Name anp AppreEess oF Maker|Cuaims MabrE on CrerTIFr-| 

AND NAME OF Goops. RESULTS OF EXAMINATION. 

The Bowker Insecticide Co., Bos- 
ton, Mass. Bowker’s Concen- 
trated Lime-Sulphur. 

The Frost Insecticide Co., Ar- 
lington, Mass. Arlington 
Brand Lime Sulphur Solution. 

The Grasselli Chemical Co. of 
Boston, Mass. Grasselli Lime 
Sulphur Sotution. 

The Sherwin-Williams Co., Bos- 
ton, Mass. Sherwin-Williams 
Lime-Sulfur Solution. 

Thomsen Chemical Co., Balti- 
more, Md. Orchara Brand 
T.ime-Sulphur Solution. 

Not less than 27 per cent 
calcium polysulphides. 
Not less than .50 per; 
cent calcium thiosulphate 
Not over 72.5 per cent 
inert. No claims on label. 

Not less than 25 per cent 
total sulphur and_ not 
over 68 per cent inert. 

Not less than 25 per cent 
sulphur and not over 68 
per cent inert. 1 quart. 

Not less than 3C per. cent 
ealeium polysulphid and 
2 per cent calcium thio- 
sulphate. Not over 68 
per cent inert. On label 
24 per cent sulphur. 1 qt. 

Not less than 24 per cent 
sulphur and not over 70 
per cent inert. 

| 

Net weight 25.27 ounces. 
Total sulphur found 27.23. 
per cent. Weight not 
stated as required by 
law. 

Not sampled in 1914. 

Net weight 41.23 ounces. 
Total sulphur fourd24.13 
per cent. Sulphur be- 
low amount claimed. 

Net weight 41.63 ounces. 
Sulphur as claimed. 
Passed. 

Not sampled in 1914. 

Soluble Sulphur Compound, 

Under this name the Niagara Sprayer Company of Middleport, N. Y., registered a. 
brand that was claimed to carry 58 per cent. sulphur, not more than 40 per cent. sodium, 

The goods were not sampled in 1914. and 2 per cent. inert ingredients. 
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Hammond's Slug Shot. 

_ Under the above name, Benjamin Hammond, Beacon, New York, has registered an 
insecticide guaranteed to contain not less than 1 per cent. of arsenic and not over 85 
per cent. inert ingredients. The goods were vot sampled in 1914. 

Bug Death. 

Under the above name, the Danforth Chemical Company of Leominster, Mass. 
registered ‘‘a safe and sure remedy for all plant eating pests.’’ It is claimed to carry 
not less than 47 per cent. zine oxide, not more than 5 per cent. lead oxide and not more 
than 48 per cent. inert ingredients. The sample examined weighed 17.6 ounces and 
carried 48.23 per cent. zinc oxide and 5.10 per cent. lead oxide. Passed. 

Powdered Hellebore. 

NAME AND ADDRESS OF Maxk-| Cruaims MaAprE ON CERTIFI- 
ER AND NAME OF Goobs. CATE OR ON LABEL. |RESULTS OF EXAMINATION. 

ThejJas. A. Blanchard -Co.,|4 lb. net. |Net weight, 8.9 ounces. No 
New York City. Lion adulteration. Passed. 
Brand Pure Powdered 
Hellebore. | 

Brewer & Co., Worcester, 100 per cent. pure. Not sampled in 1914. 
Mass. Powdered White 
Hellebore. 

Carter, Carter & Meigs Co., 0c per cent. pure. Not sampled in 1914. 
Boston, Mass. Powdered 
White Hellebore. | 

Cook, Everett & Pennell, lWeight not stated on label. |Net weight, 5.3 ounces. No 
Portland, Maine. Pure) adulteration. 
Powdered White : 
Hellebore. 

Leggett & Brother, New Pure. Weight not stated on! Net weight, 7.9 ounces. Adul- 
York City. Anchor Brand. label. | terated by addition of 
Powdered Hellebore. cereal starch. 

Lehn & Fink, New Yor k 100 per cent. pure, + lb. |Net weight, 4.8 ounces. No 
Citivas Powdered, | adulteration. Passed. 
Hellebore. 2 

Jaynes Drug Co., Boston, Pure. \Not sampled in 1914. 
Mass. Powdered White} 
Hellebore. | 

Dalmation Insect Powder. 

Insect powder was registered in 1914 by the following: 
Archibald & Lewis Co., New York City, Black Diamond Brand. 
The James A. Blanchard Co., New York City, Lion Brand. 
Brewer & Co., Worcester. Mass. 
Caner Carter & Meigs Co., Boston, Mass. 
Cook, Everett & Pennell, Portland, Maine. 
Jaynes Drug Company, Boston, Magic Brand. 
Leggett & Brother, New York City, Anchor Brand. 
Lehn & Fink, New York City. 
Stallman Co., New York City. 
Caldwell Sweet Co., Bangor. 
Only one sample of Dalmation powder was collected by the inspectors in 1914 and 

that was found to be without adulteration. 
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Plant Lice Insecticides. 

NAME AND ADDRESS OF MaAxK-! 
ER AND NAME OF Goops. 

Craims Mane on CERrtTIrFrI- | 
|RESULTS OF EXAMINATION. CATE OR ON LABEL. 

Kentucky Tobacco Product 
Co., Inc., Louisville, Ky. 
Black Leaf, 40. 

Kentucky Tobacco Product 
Co., Inc. Louiseville, Ky. 
Nico-Fume Liquid. 

Parke, Davis & Co., Detroit.) 
Mich. Nictone. 

Sterling Chemical Co., Cam- 
bridge, Mass.  Sterling- 
worth Fish Oil Soap and 
Tobacco. 

£terling Chemical Co., Cam- 
bridge, Mass. Sterling- 
worth Kerosene Emulsion.| 

Not over 60 per cent. inert in-| 
gredients. 

Contains not over 60 per cent. 
inert ingredients. 

|Contains 10 ner cent. nicotine 
ard 90 per cent. water. 

Contains not over 40 per cent. 
inert ingredients, 1 lb. 

Contains not over 33 per cent. 
inert ingredients. 
or volume not givenon 
label. 

Weight| 

Not sampled in 1914. 

Not sampled in 1914. 

Not sampled in 1914. 

Net weight 14.9 ounces. A 
soap containing fish oil and 
tobacco extract. 

Net volume .94 quart. Ap- 
parently a kerosene emul- 
sion. 

Potato Scab and Oat Smut Preventives. 

NAME aND ADDRESS OF Mak-| 
ER AND NAME or Goops. 

Criaims Mapbr ON CERTIFI- 
CATE OR ON LABEL. 

Parke, Davis & Co., Detroi., 
Mich. Formaldehyde Sc- 
lution. 

© erling Chemical Co., Cam- 
bridge, Mass.  Sterling- 
worth No Scab. 

Contains not less than 37 per 
cent. formaldehyde and six 
per cent wood alcohol. In- 
ert ingredients not over 56 
per cent. 

Contains not over 56 per cent. 
inert ingredients, 1 Ib. 

RESULTS OF EXAMINATION. 

Not sampled in 1914. 

Net volume, 16.1 ounces. Con- 
sists of formaldehyde solu- 
tion. 

Mange, Flea, Dog and Poultry Lice Insecticides. 

NAME AND ADDRESS OF MAKER eee Mabe ON CERTIFI-| 
AND NAME OF Goobs. CATE OR ON LABEL. |RESULTS oF EXAMINATION. 

G. E. Conkey Company, Cleve- 
land. Ohio. Conkey’s He 
Lice Ointment. 

ad) weight rot given. 
Not over 1 per cent inert. Net weight .56 ounce. Not 

examined for composi- 
tion as sample was so 

| small. 

The G. E. Conkey Co., Cleve- Not over 18 per cent inert.|Net volume 1.05 quarts. A 
land, Ohio. Conkey’s Lice| 1 quart. liquid coal tar prepara- 
Liquid. tion. Passed. 

The G. E. Conkey Co., Cleye-|Not over 83.5 per cent in-|Net weight 5.5 ounces. 
land, Ohio. Conkey’s Lice} ert. 5 ounces. Contains lime, tobacco 
Powder. and sulphur (15.25 per 

cept). Passed. 
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Mange, Flea, Dog and Poultry Lice -Insecticides—Continued. 

NaME AND ADDRESS OF MAKER CLAIMS MADE ON Cannel 
AND Name OF Goops. CATE OR ON LABEL. Resurrs OF EXAMINATION. 

! 

The G. E. Conkey Co., Cleve-|Not over 12 per cent inert.| Not sampled in 1914. 
land, Ohio, Conkey’s Noxicide.| 

Dr. A. C. Daniels, Inc., Boston,| Not over 12 per cert inert.|Net weight 2.96 ounces. 
Mass. Dr. Daniel’s Flea Pow-| Weight not given. |Contains insect powder, to- 
der. - | bacco, naphthaline and 

| has an odor of menthol. 
The inert material is 
loam. 

Dr. A. C. Daniels, Inc., Boston,;Kaolu 10 per cent, Umber/A salve. Not examined. 
Mass. Dr. A. C. Daniels) 1 per cent. Inert 143 : 

Mange Remedy (called spe-| per cent. | 

cific on label). 

Gilbert & Rolfe, Boston, Mass. Not over 95.44 per cent) Neé weight 1.3 ounces. A 
Verm-O-Line. | inert. Composition not) strongly acid ointment 

claimed on label. Weight inatube. Not analyzed. 
not given on label. 

H. Clay Glover, N. Y. Glover’s|No certificate filed. Com- Contains 6 5-8 ounces. A 
Mange Remedy. position not claimed om heavy hydrocarbon with 

label. Weight not given) the odor of tar. Unreg- 
on lahel. istered. Not lawfully sold 

Dr. Hess & Clark, Ashland, Ohio.|Not over 31.08 per cent in- Net weight 18.3 ounces. A 
Instant Louse Killer. | ert ingredients. 1 lb. | mixture of yellow ochre 

} and tobacco and 
| a small amount naphtha- 

line. Passed. 

International Stock Food _Co.,,Not over 93.6 per cent in-|Net weight 18.4 ounces. 
Minneapolis, Minn. Inter-| ert ingredients. Weight Composed of lime and 
national Louse Killer. not given on label. tale with some tobacco. 

Geo. H. Lee Co., Omaha, Neb.|Not over 6 per cent iner ltNot sampled in 1914. 
Lee’s Tice Killer. | ingredients. 

O. K. Stock Food Co., Chicago. Inert ingredients not over Net weight 15.5 ounces. © 
lll. Lambert’s Death to Licc) 98.9 per cent. Nicotine) Contains tobacco, sand, 
Powder. 5 per cent. Oil creosote’ lime, and small amount 

6 per cent. 15 ounces. | of creosote oil. Passed. 

The Park and Poliard Co., Bos- Not over 95 per cent inert. Not sampled in 1914. 
ton, Mass. Park’s Lice Killer. 

The Park and Pollard Co., Bos- Not over 95 per cent inert. Not sampled in 1914. 
ton, Mass. Park & Pollard 
Company’s Lice Powder. 

Pratt Food Co., Philadelphia, Hydrated magnesium sili- Net weight 13.8 ounces. A 

Penn. Pratt’s Powdered Lice) cate 22.4 per cent. 1 1b. mixture of tale and to- 
Killer. bacco with some iron and 

lime compounds present. 
Short weight.. 

Pratt Food Co., Philadelphia, Rock oil 80 per cert. Creo- Net volume 1.07 quarts. 

Penn. Pratt’s Liquid Lice, sote oil 2G percent. lat. Mixture of crude petro- 
Killer. ; leum and creosote oil. 

Passed. 

Pratt Food Co., Philadelphia, Flowers of sulphur 6-3 per Not sampled in 1914. 
Penn. Pratt’s Head Lice Oint-| cent. petrolatum 67.8 per 
ment. e cent, phenol 3.1 per cent, 

oil of capsicum .8 per 
cent, and wax ard rosin 
each 11 per cent. 
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Mange, Flea, Dog and Poultry Lice Insecticides—Concluded. 

NAME AND ADDRESS OF MaAKkER|/CiLAImMS MADE ON CERTIFI-| 
AND NAME OF Goops. CATE OR ON LABEL. |REsuLTS or EXAMINATION. 

Pratt Food Co., Philadelphia,| Not over 22.4 per cent inert.) Not sampled in 1914. 
er Pratt’s Powdered Lice 
Killer. 

Roberts (Dr. David) Veterinary) Not over 65 per cent inert.) Not sampled in 1914. 
Co., Waukesha, Wis. Dr. | 
David Roberts’ Diolice. 

Roberts (Dr. David) Veterinary) Not over 73 per cent inert.|Not sampled in 1914. 
Co., Waukesha, Wis. Dr. 
David Roberts’ Poultry Louse 
Powder. | 

| 

Sterling Chemical Company,)Not over 77 per cent inert.;Net weight 5.2 ounces. 
Cambridge, Mass. Sterling-; Contains powdered to-| Contains tobacco and a 
worth Lice Powder. bacco. 5 ounces. | coal tar preparation. 

| | Passed. 

Sterling Chemical Company,)Not over 3 per cent inert. Not sampled in 1914. 
Cambridge, Mass.  Sterling-) 
worth Liquid Lice and Mite 
Killer. 

United Drug Company, Boston,|Contains lard, cottonseed\Not sampled in 1914. 
Mass. Elkay’s Flea Destroyer.| oil, sodium _hydrate,) 

| water, alcohol. cresol. 
| 

United Drug Company, Boston,|Contains cottonseed oil, al- Net volume 7} ounces. Not 
Mass. Elkay’s Mange Lotion.| cohol, water, potassium, analyzed. 

hydrate and cresol. 
Weight not given on lahel 

Sheep Dips. 

NAME AND ADDRESS OF 
MAKER AND NAME 

or Goops. 

Ciaims MapE ON CERTIFI- 
CATE OR ON LABEL. RESULTS OF EXAMINATION. 

William Cooper & Nephew, Contains not less than 16.75 Net weight 36 ounces. Total 
Chicago, Ill. Cooper’s| per cent. arsenic soluble in| arsenic 18.2 per cent. Water 
Sheep Dipping Powder. water. Weight not stated! soluble arsenic 16.66 per 

on label. cent. 

Dr. Hess and Clark, Ashland,' Not over 93 per cent. inert in-|Net volume, .94 quart. A 
Ohio. Dr. Hess Dip and) gredients, 1 quart. | liquid coal tar preparation. 
Disinfectant: 

Pratt. Food Co., Philadel- Not over 9 per cent. inert in-|Not sampled in 1914. 
phia, Penn. Pratt’s Dip) gredients. Composed of 
& Disinfectant. phenols, rosin, water, soap, 

creosote. 

Parke, Davis & Co., Detroit,|Not over 5 per cent. inert in-/Net volume, .97 pint. A 
Mich. Kreso Dip. gredients, one pint. | heavy hydro carbon with 

coal tar. 

Sterling Chemical Co.,Cam-|Not over 15 per cent. inert|/Not sampled in 1914. 
bridge, Mass. Sterling-) ingredients. 
worth Sheep Dip. 

West Disinfecting Co., New]Not over 10 per cent. inert in- Not sampled in 1914. 
York City. Chloro-Naph-| gredients. | 
oleum Dip. 
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Insecticides for Flies on Cattle, in Stables, etc. 

Brands Registered in 1914. These goods were not sampled in 1914. They are very 
much alike and depend upon a mixture of vegetable oils, hydrocarbons from petroleum, 
crude} petroleum and coal tar derivatives for their repelling powers. 

Name AND ADDRESS OF MAKER AND 
Name oF Goops. Cuaims Mabe oN CERTIFICATE. 

The J. H. Ames Co., Bowdoinham, Maine, No inert ingredients. 
Eureka Fly Killer. 

Carpenter-Morton Co., Boston, Mass. Cow-/|No inert ingredients. 
Ease. 

W. D. Carpenter Co., Syracuse, N. Y.. No-| No inert ingredients. 
Fly. 

Cook, Everett and Pennell, Portland. Cattle Cortains not more than 72 per cent. inert 
Oil. | ingredients and is composed of paraffin 

oil, tar oil, carbolic acid and oil citronella. 

The G. E. Conkey Co., Cleveland, Ohio Con-|Contains not over 2 per cent. inert ingre-. 
key’s Fly Knocker. ents. 

The Dirigo Chemical Co., Hermon, Maine.) No inert ingredients. 
Knox-Em-All (Fly Oil). 

Eureka Mower Co., Utica, N. Y. Cows 
Favorite Oil. 

| ’ 
No inert ingredients. 

Eureka Mower Co., Utica, N. Y. Will Kill) No inert ingredients. 
Flies. 

Gould and Cutler Corporation, Boston, Mass.|Not over 11 per cent. inert ingredients. 
Cow Comfort Oil. 

1 

Dr. Hess & Clark, Ashland, Ohio. Dr. Hess’|Not to exceed 3 per cent. inert ingredients. 
Fly Chaser. 

The R. M. Hollingshead Co., Camden, N. J.|No inert ingredients. Composed of mineral 
Whiz Fly Spray. and cresota oils. : 

Kimball Bros. & Co., Enosburg Fails, Vt.) No inert ingredients. 
Kimball’s Fly Oil. 

George W. Lewis & Son, Westboro, Mass.|/Contains oils only. No inert ingredients. 
Lewis’ Lice and Fly Destroyer. 

Northwood Mfg. Co., Potsdam, N. Y. Dr.|No inert ingredienys. 
Thatcher’s Fly Killer. 

Pratt Food Co., Philadelphia, Penr. Pratt’s|No inert ingredients. Consists of pine tar 
Fly Chaser. oil, rock oil, creosote oil. 

Sterling Chemical Co., Cambridge, Mass.) No inert ingredierts. 
Guaranteed Cattle Oil. 

Abner L. Whiting, Wells Depot, Meine.) Not more than 11 per cent. inert ingredients. 
Whiting’s Instant Insecticide and Animal 
Ease. 

W. A. Wood Co., Boston, Mass. H. & C.|No inert ingredients. Consists wholly of a 
Cattle Oil. hydrocarbon and a distilled vegetable oil. 
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Insecticides for Roaches, etc. 

NAME AND ADDRESS OF MAKER 
AND NAME OF GOODS. 

T 

CATE OR ON LABEL. 
Craims MapDr ON CERTIFI- 

ReEsuLts oF EXAMINATION. 

i] 

American Druggists Syndicate, | 
Long Island City, N. Y. Sure) 
Shot Roach Powder. 

Barrett Chemical Co., New York 
City. Roachsault. | 

| 

Eastern Drug Co., Boston, Mass. 
Barnard Co’s- Infallible | 
Water Bug and Roach Exter-) 
minator. 

& 

‘ 

S. Gumpert & Co., Brooklyn, 
N. Y. Killsemal. 

O. H. Jadwin and Sons, Inc., New) 
York City. Hooper’ s Fatal| 
Food for Roaches. 

Jaynes Drug Uompany (Riker- 
Jaynes Drug Co. on label), 
Boston, Mass. Roachicide. 

Nyal Company, Detroit, Mich. 
Nyal’s Roach Powder. 

Chas. Parsons & Co. Parsons & 
Co’s Vermin and Insect Exter- 
minator. 

W. M. Peterman, New York 
City. Peterman’s Roach Food 

Pfeiffer Chemical Co., Philadel- 
phia, Penn. Hobson’s Rat 
and Roach Paste. 

The Rat Biscuit Company,' 
Springfield, Ohio. Rat Bis-Kit 
Paste. 

Stearns Elec.ric Paste Co., Chi- 
cago, Ill. Stearns Electric Rat 
and Roach Paste. 

Sterling Chemical 
Cambridge, Mass. 
worth Roach Killer. 

Company, 
Sterling- 

Not over 334 per cent inert 
ingredients. 

‘Sodium fluoride 50 per cent. 
Inert ingredients 50 per 
cent. 64 ounces. 

Composition and weight 
not given on label. No 
certificate filed. 

| 

No inert ingredients. Com- 
posed of sodium borate} 
and sodium fluoride. 

Not less than 25 per cent 

over 75 per cent inert. } 
Weight not given on label) 

13 per cent rye flour, 6 per 
cent glue, 6 per cent so-| 

cent borax. 
given on label. 

Borax 48 per cent, 
matt 
color. 

No certificate filed. Com-) 
position not claimed on 
label. No weight given. 

No certificate filed. 

label. Weight not given. 

Not less than 22 per cent 

2 Not less than 2 
phosphorus and not over) 
98 per cent inert. Weight) 
not given on label. 

No certificate filed. Com- 
pesition not given on) 
fabele 

Claimed that it contains no 
inert materials. 

sodium fluoride and not| 

dium chloride and 75 per! 
Weight not) 

inert) 
r 52 per cent. Trace| 

Tt : Com-| 
position not claimed on) 

| 
per cent) 

Weight not given. 

Not sampled in 1914. 

Net weight 6.4 ounces. 
Composition as claimed. 
Passed. 

|Phosphoros is evidently the 
| active ingredient of 
| which the sample exam- 

ined carried 1.4 per cent. 
Net weight 3.84 ounces, 
Unregistered. Not law- 
fully sold. 

|Not sampled in 1914. 
| 

Net weight 5.57 ounces. 
Composition as claimed. 

Net weight 3.1 ounces. 
Composition as claimed. 

Not sampled in 1914. 

Phosphorus is evidently the 
active constituent of 
which the sample exam- 
ined carried .74 per cent. 
Unregistered. Not law- 

| fully sold. 

Net weight 6.6 ounces 
The sample examined 
carried sodium fluoride, 
and starch. Unregistered. 
Not lawfully sold. 

‘Not sampled in 1914. 
arsenic and not over 97%) 
per cent inert ingredients. | 

Net weight 2.08 ounces 
Phosphorus found in sam- 
ple examined was 1.8 per 
cent. 

‘Phosphorus i is evidently the 
active constitutent of 
which the sample exam- 
ined carried 1.31 per cent. 
Unregistered. : Not law- 
fully sold. 

Not sampled in 1914. 
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Insecticides for Roaches, etc—Concluded. 

NaME AND ADDRESS OF MAxkKER)CiLAIMS MADE ON CERTIFI- 
AND NAME OF Goops. CATE OR ON LABEL. 

United Drug Company, Boston,|Borax 38 parts, cocoa, 6 
Mass. Elkay’s Ant, Bug and 
Roach Powder. 

Waltham Chemical Co., Walth- 
am, Mass. Martin’s Pest Ex- 
terminator for Cockroaches. 

Company, 
Kilroach. 

West  Disinfecving 
New York City. 

Yankee Chemical Co., Spring- 
field, Ohio. Yankee Roach 
Powder. 

Not over 20 per cent inert 
lingredierts. 

No certificate filed. Com- 

parts, starch 9 parts, 
sugar 3 parts, Dalmation 
insect powder 10 parts. 

position not on label. 
Weight not given. 

Net 

Net weight 3.88 ounces. 

RESULTS OF EXAMINATION. 

weight 1.8 ounces. 
Composition as claimed. 

Weight no. given on 
label. 

No certificate filed. Com-|Net weight 3.1 ounces. 
position not on label.| Active constituent so- 
Weight not given. dium fluoride. Unregis- 

tercd. Not lawfully sold. 

Not sampled in 1914. 

A 
mixture of insect powder, 
borax and corn starch. 
Unregistered. Not law- 
fully sold. 

Larkspur and Similar Lotions for Head Lice. / 

NAME AND ADDRESS OF MAKER 
AND NAME oF Goops. 

Criaims Mapr ON CERTIFI- 
CATE OR ON LABEL. RESULTS OF EXAMINATION. 

| 
Asa F. Abbott, Portland, Me.{Fluid extract larkspur seed 

Concentrated Solution Lark- 
spur. 

Jaynes Drug Company, Boston,|Soluble constituents lark- 
Mass. Capitina. 

Nyal Company, Detroit, Mich. 
Nyal’s Compound Larkspur 
Lotion. 

Nyal Company, Detroit, Mich. 
Dike’s Delphin Lotion. 

Inc., Long 
Larkspur 

Orion Laboratories, 
Island City, N. Y. 
Lotion. 

United Drug Company, Boston, 
Mass. Rexall Compound 
Larskpur Lotion. 

25 per cent. Remainder 
inert. 

spur seed 10 per cent. Re- 
mainder inert. 4 ounces. 

Larkspur, sabadilla and 
stavesacre equal parts 
and inert solvents. 
Weight not given. 

Larkspur 2.4 per cent 
Stavesacre 2.25 per cent, 
Sabadilla 2.25 per cent. 
Inert ingredients 93.1 per 
cent. 

Composition not claimed 
on certificate or label. 
Weight not given. 

Larkspur seed 2 per cent, 
sabadilla seed 8 per ceni.|. 
Inert solvent. 3 ounces. 

Not sampled in 1914. 

Net volume 4{ ounces. 
Composition as claimed. 
Passed. 

Net volume 34 ounces. 
Composition as claimed. 

Not examined in 1914. 

Net volume 3% ounces. 
Larkspur active ingre- 
dient. 

Net volume 3% ounces. 
Composition as claimed. 
Passed. 
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Insecticides for Destruction of Bed Bugs. 

NaME AND ADDRESS OF Criaims MapDr ON CERTIFI- / = T 
MAKER AND NAME CATE OR ON LABEL. RESULTS OF EXAMINATION. 

oF Goons. 

Brewer & Co., Worcester)}No inert ingredients. Com-)Not sampled in 1914. 
Mass. Diamond Bug Ex- 
terminator. 

Brewer & Co., Worcester, 
Mass. “Kill Em” Bug 
Exterminator. 

Fredk. Dutcher Drug Co., 
St. Albans. Vt. Dead 
Shot. 

Chas. M. Hay Paint Co., 
Portland. Farewell to 
Bed Bugs. 

Jaynes Drug Company, Bos- 
ton, Mass. Bed Bug Ex- 
terminator. 

Jaynes Drug Company, Bos- 
ton Mass. 
on. 

Jaynes Drug Company, Bos- 
ton, Mass. Jaynes Best 
Known Bugcide Extermi- 
nator . 

Leggett & Brother, N. Y. 
Magic Fluid for Bed Bugs.| 

None Such Bug Killer Com- 
pany, Auburn, Me. None 
Such Bug Killer. 

The E. L. Patch Uo., Bos- 
ton, Mass. Sure Death 
Bug Exterminator. 

Penn. Chemical Co., Phila- 
delphia, Penn. Dead 
Stuck. 

West Disinfecting Company, 
New York City. Kilbug 
Insecticide. 

Bed Bug Pois-) 

| posed of napthaleine, ben-) 
zine and kerosene. 

No inert ingredients. Com-) 
posed of benzine, kerosene, 
and napthaleine. 

| 

'No certificate filed. Com-| 
| position not claimed on 

label. 

No certificate filed. Compo- 
sition not claimed on label.| 

| 

|Consists of powdered sabadil-) 
la seed and tale. Weight! 
not stated on label. 

|Contains 10 per cent corrosive 
sublimate dissolved in mu- 
riace of ammonia, salt and 
water. 

iGonsists of kerosene, carbon 
tetrachloride and cresol. No 
inert ingredients. 

| 

No certificate filed. Compo- 
sition not claimed on label. 
Weight not given. 

| 

‘No inert ingredients. Com- 
posed of gasoline, kerosene 
and camphor. 

No inert ingredients. 11 ounces 

“Fills all insects.”’ Volume 
not given. 

No inert ingredients. 

Not sampled in 1914. 

Wood alcohol and an organic 
poison. Not registered. 
Not lawfully sold. 

Contains naptha and turpen- 
tine. Unregistered. Not 
lawfully sold. 

Net weight 10.5 ounces. Com- 
position as claimed. 

Not sampled in 1914. 

Not sampled in 1914. 

Contairs 11 fluid ounces.Tur- 
pentine and petroleum. Un- 
registered. Not lawfully 
sold. 

Not sampled in 1914. 

Contains 11.6 ounces. Most- 
ly naptha. 

14.9 ounces. Contains nap- 
tha. 

Not sampled in 1914. 

Cloth and Carpet Insect Insecticides. 

NAME AND ADDRESS OF 
Maker AnD Name or Goops 

| CLAIMS MADE ON CERTIFI- 
CATE OR ON LABEL. 

| | 
RESULTS OF EXAMINATION. 

Barrett Manufacturing Co., 
Boston, Mass. Mcthex. 

Barrett Manufacturing Co., 
Boston, Mass. Naphtha- 

_ line. 
Carter, Carter & Meigs Co., 

Boston, Mass. Fragrant 
Naphthaline, Naphthalin 
balls and Naphthaline 
Flakes. 

Contains no inert ingredients, 
one pound. 

Consists of naphtkaline. 

100 per cent. pure. | 

Net weight, 15.3 ounces. Con- 
sists of naphthaline. 

Not sampled in 1914. 

Not sampled in 1914. 
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Cloth and es Insect HES eMeIeloS—\ 0 KC elt 

er AND eee OF 
MakrR AND NAME 

or Goopbs. 

CLAImMs Map on CERTIFI- 
CATE OR ON LABEL. ' ResULtTs OF EXAMINATION. 

Carter, Carter & Meigs, Bos-| 
ton, Mass. Campho| 
Naphthaline. 

Carter, Carter & Meigs, Bos-| 100 per cent. pure mixture) 
ton, "Mass. Cedar Laven-| 
der with Naphthaline. 

Cook, Everett & Pennell, 
Portland. Buffalo Bu g 
Ex‘erminator. 

The Crest Mfg. Co., Stough-| 
ton, Mass. Searles Lotus} 
Disinfectant Powder. | 

Hub Chemical Co., Boston, 
Mass. Campho-N aph-} 
thaline. | 

Jaynes Drug Co., Boston, | 
Mass., registered. Cedar| 
Chest Compound an d| 
Cedar Lavender Com- 
pound with same formula. 

The E. L. Patch Co., Boston, 
Mass. Aromatic Naph- 
thaline and Camphor, 
under card of Whitman| 
Chemical Wo., Inc. 

Union Chemical Co., Provi- 
dence, Banner 
Cedar Spray. 

United Drug Co., Boston,} 
Mass. Red Cedar Com-| 
pound. | 

100 per cent. pure mixture 
camphor and naphthaline. 

cedar layvendar and naph-| 
thaline. 

Consists of benzine, naphtha-| 
line and oil cedar. 

Consists of oil of mirbane and 
red cedar sawdust. 

No certificate filed. 

Consists of naphthaline, cedar 
chips, lavender flowers and 
oils of cedar and lavender. 
One pound. 

A combination of naphthaline, |! | 
oil of camphor and oil of 
cedar. 

No inert ingredients. 

Red cedar sawdust and naph- 
thaline, nine ources. 

Not sampled in 1914: 

Not sampled in 1914. 

|Not sampled in 1914. 

Not sampled in 1914. 

‘A mixture. of camphor and 
| naphthaline. Unregistered. 

Not lawfully sold. 

Net weight, 16.2 ounces. 
Composition as claimed. 
Passed. 

Not sampled in 1914. 

{Not sampled in 1914. 

Net weight, eight ounces. 
Composition as claimed. 

Eason ay es: and Similar eS 

The Allen-Clark Co., Bos- 
ton, Mass. Electric Fly 
Poison Paper. 

American Druggists Syndi- 
cate, New York. A. D. S. 
Poison Fly Paper. 

I.X.L.Poison Fly paper Co., 
Boston, Mass. L 
Poison Fly Paper. 

Oo 

Nyal Co., Detroit, Mich. 
Nyal’s Death to Flies. 

Pfeiffer Chemical Co., Phil- 
adelphia, Penn. Pfeiffer 
Chem. Co. Sure Death Fly 
Paper. 

H. E. Seibert, 
Minn. 

St. Paul, 
Handy Fly Tin. 

Not more than 7 percent. 
water soluble arsenic and 
not more than 94 per cent. 
inert ingredients. 

No certificate filed. On label 
79 per cent. water soluble 
arsenic. 

Contains 21.6 grains arsenate 
of soda. 

Contains not less than 6 per 
cent. water soluble arsenic 
and not over 94 percent. 
inert ingredients. 

Contains 2.22 per cent. soluble 
arsenic and not over 97.78 
per cent. inert ingredients. 

Not less than 60 per cent. sol- 
uble arsenic and not over 
20.8 per cent. inert ingredi- 
ents. 

Not sampled in71914. 

Contained 4.3 per cent. water 
soluble arsenic. U1 regis- 
tered. Not lawfully sold. 

Contained 18.7- grains arsen- 
ate of soda. 

Contained: 4.27 per cent. ar- 
senic. 

Not sampled in 1914. 

Contained 48.35 per cent. 
arsenic. 
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Poison Fly Paper and Similar Preparations—Concluded, 

iz ] 

H. E. Seibert, St. Pau!,)Contains not less than 60 per|Not sampled in 1914. 
Minn. Magic Fly Killer. cent. soluble arsenic and not 

over 20.8 per cent. inert in- 
gredients. 

H. FE. Seibert, St. Paul,|Not less than 2 per cent. water}Contained 2.34 per cent.water 
Minn. Seibert Poison Fly| soluble arsenic and not over| soluble arsenic. 
Paper. 96.3 per cent. inert ingre- 

dients. 

Willson & Co., South Bos-| Not less than 6 per cent. water| Not sampled in 1914. 
ton, Mass. Eagle or Im-| soluble arsenic and not over 
proved German Poison! 92 per cent. inert ingredi- 
Fly Paper. ents. 

Nathan Wood & Son, Port-|Contains not less than 6 per|Not sampled in 1914. 
land, Maine. Wood's) cent. water soluble arsenic} 
Poison Fly Paper. | and not over 90 per cent. 

| inert ingredients. 

Black Fly and Mosquito Repellents. 

NAME AND ADDRESS OF MAKER AND NAME 
or Goons. Cuaims Mapr ON CERTIFICATE. 

Cook, Everett and Pennell, Portland. Black|Contains beechwood creosote, oil of citro- 
Fly Lotion. | nella, oil of tar, cotton seed oil. 

Cook, Everett and Pennell, Portland. Fish-)Contains petrolatum, beeswax, oil of 
erman’s Protector. tar, oil of citronella, beechwood creosote 

and camphor. 

Cook, Everett and Pennell, Portland. Fish-|Contains beechwood creosote, oil of citro- 
erman’s Friend. nella and cottonseed oil. 

Cummings Manufacturing Company, Mor- 
tistown, N. J., Getaway Mosquito Pufis. 

East Side Pharmacy, Bangor. Skeeter Scat-|Contains petrolatum, oil of citronella and 
ter. camphor. 

Fred FE. Hall, Inc., Providence, R. I. Cedar- 
mist or Hall’s Cedar Spray. 

HH. H. Hay Sons, Portland. Hay’s Bite-Not. 

H. H. Hay Sons, Portland. Hay’s Black 
Fly Lovion. 

Nyal Company, Detroit, Mich. Nyal’s Mos |-Contains citronella, oil of citrorella, oil of 
quito Lotion. lavendar, terpenes, and turpentine. 

Pfeiffer Chemical Company, Philadelphia, |Contains carborate of magnesia, oil of cit- 
Penn. Hobson’s Anti Skeeter Talc. ronella, and a trace of carbolic acid. 

Riker and Hegeman Co., New York ‘City.|Contains oils of hemlock, hedeoma, citro- 
Mosquito Lotion. nella and tar, spirits of camphor and am- 

monia, and alcohol. 

Riker and Hegeman Co., New York City. |Contains oil of citronella and talcum. 
Mosquito Taleum Powder. 

Caldweil Sweet Co., Bangor. Sportsman’s 
Comforter. 

Thurston and Kingsbury, Bangor. Sports-|Contains citronella and oil. 
man’s Friend. 

United Drug Company, Boston, Mass. Rex-|Contains oils of eucalyptus, tar, sassafras. 
all Skeeter Skoot. rosemary, citronella, camphor, origanum, 

; jlavendar, turpentine and cottonseed. 

2 
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Miscellaneous Fungicides and Insecticides. 

Fungicides and insecticides registered in 1914, but not sampled. The certificates did 
not make clear for what purpose the materials were to be used. They are arranged 
alphabetically by makers’ names. 

NaME AND ADDRESS OF MAKER AND 
NAME oF Goops. Craims MapDE ON CERTIFICATE. 

Aphine Manufacturing Co., Madison, N. J.|Not over 97.20 per cent. inert ingredients. 
Aphine. 

Barrett Manufacturing Co., Boston, Mass. Not over 9.5 per cent. inert ingredients. 
Carbonol. 

Barrett Manufacturing Co., Boston, Mass.|Not over 3 per cent. inert ingredients. . 
Creonoid. 

Berlin Aniline Works, New York City. Agfa|A chemical known as Amidobenzene. 
Weevil Oil. 

Berlin Aniline Works, New York City. Anti-|A chemical known as Dichlorbenzene or 
mot (Agfa Dichlorbenzene). Dichlorobenzene. 

Brewer & Co., Worcester, Mass. Creosanthal|Consists of phenols, coal tar hydrocarbons 
and water. Not over 7 per cent. inert. 

Samuel Cabot, Inc., Boston, Mass. Cabot’s|No inert ingredients. 
Gypsy Moth Creosote. 

Caledonia Chemical Co., Caledonia, N. Y.|Consists of carbolie acid, corrosive subli- 
Stock & Poultry Remedy, ‘‘Crel Oll.’’ | mate and Pearson-Creolin. 

| 

Carbolineum Wood Preserving Co., N. Y. Consists of hydrocarbons. 
City. Avenarius Carbolineum. 

W. D. Carpenter, Syracuse, N. Y. Disin- Not over 10 per cent. inert ingredients. 
fectone. 

Carter, Carter & Meigs Co., Boston, Mass. Consists of phenols, coal tar tydrocarbons 
Cresonol. and water. Not over 9 per cent. inert 

ingredients. 

Carter, Carter & Meigs Co., Boston, Mass. Consists of pherols, coal tar hydrocarbons 
Fectol. and water. Not over 7 per cent. inert 

ingredients. 

Archibald Dakin, Boston. Mass. Bents No.1. An aqueous infusion of quassia and small 
amount of alcohol. 

Dr. A. UC. Daniels, Inc., Boston, Mass. Dr. Not over 10 per cent. inert ingredients. 
A. C. Daniels Carbo Negus. 

Jaynes Drug Co., Boston, Mass. Kreothol. Consists of creosols, oils and water. 

Merck & Co., N. Y. City. Creolin-Pearson. Consists of phenols, rosin acids, hydrocar- 
; cons and oils. Not over 10 per cent. in- 

e.t ingredients. 

A. C. Meyer & Co., Baltimore, Md. Deach Consists of sodium carbonate, and chlorides- 
Dust. sulphates of alkalies. 

H. K. Mulford Co., Philadelphia, Pa. Mul- Consists of phenols, rosin acids, and hydro- 
ford Disinfectant Krelos. | carbons: Not over 17 per cent. inert in 

gredients. 

Parke, Davis & Co., Detroit, Mich. Com-|Not over 25 per cent. inert ingredients. 
pourd Solution of Cresol, U.S. P. 

Parke, Davis & Co., Detroit, Mich. Cresylone) Not over 25 per cent. inert ingredients. 

Parke, Davis & Co., Detroit, Mich. Kreso. | Not over 9 per cent. inert ingredients. 

Parke, Davis & Co., Detroit, Mich. Neko. Not over 5 per cent. inert ingredients. 

Parke, Davis & Co., Detroit, Mich. Septico* Not over 8 per cent. inert ingredients. 
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Miscellaneous Fungicides and Insecticides—Concluded. 

NAME AND ADDRESS OF MAKER AND ‘ 
Name oF Goops. | Craims Mapr on CERTIFICATE. 

Powers- Weicinianerme Rosengarten Co., Phila- Not over 4 per cent. inert ingredients. 
delphia, Pa. Sodium Cyanide. 

Pratt Food Co., Philadelphia, Pa. Pratt’s Not over 9 per cent. inert ingredients. 
_Germ-a-thol. 

Roberts (Dr. David) Veterinary Co., Wauke-|Consists of phenols, rosin acids and hydro 
sha, Wis. Dr. David Roberts Disinfectall. carbons. 

Sawyer Crystal Blue Co., Boston, Mass Not over 7 per cent. inert ingredients. 
Septola. 

Sterling Chemical Co., Cambridge, Mass.) Not over 50 per cent. inert ingredients. 
Sterlingworth Ant-i-cide. 

Sterling Chemical Co., Cambridge, Mass. Not over 50 pei cent. irert ingredients. 
Sterlingworth Cut Worm Killer. 

Sterling Chemical Co., Cambridge, Mass.| 
Sterlingworth Hellebore and Sterlingworth 
Po Tobacco. 

Sulpho-Napthol Cc., Boston, Mass. Sulpho-| Not over 7 per cent. inert ingredients. 
Napthol. 

Geo. L. Warncke, Canaan, Conn. Cutworm) Not over 7-8 per cent. inert ingredients. 
Food. 

West Disinfecting Co., N. Y. City. CH or|Not over 7 per cent. inert ingredients. 
Chloro-Naptholeum Disinfectant. 

West Disinfecting Co., N. Y. City. P yro|Not over 10 per cent. inert ingredients. 
Disinfectant. 

REQUIREMENTS OF THE LAw. 

Tihe law regulating the sale of fungicides and insecticides 

was enacted by the legislature of Ig11. It is comparatively 

new and is only coming to be fully understood. During the 

years 1912 andi 1913 a large part of the work of inspection 

was instructing dealers relative to the law and what they must 
do to conform with it. Nearly all of the dealers in fungicides 

and insecticides were visited by the inspectors during those 

years and many hundred letters were written regarding the 

Jaw and its requirements. While much progress was made 

the law is still only partly understood. The need for the law, 

shown in the results of the first general and imperfect survey, 

is still more apparent as the inspections have been continued. 

The situation at the start would have been very discouraging 

were it not for the fact that it was no worse than was the 

case with grass seeds or feeding stuffs when the laws regulat- 

ing those commodities were enacted. 
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The scope of the law is the same as the National Law. It 

is very broad and includes all materials which are used for pre- 

venting, destroying, repelling or mitigating fungi and insects 

that infest vegetation, man and other animals, or houses, or any 

environment whatever. 

Every lot or package shall be plainly marked with the num- 

ber of net pounds in the package, the name or trademark under 

which the article is sold, the name and address of the manu- 

facturer or shipper, the minimum percentage of total arsenic 

and the maximum percentage of water soluble arsenic. 

Before a fungicide or insecticide can be lawfully sold in the 

State it is necessary that it be registered and for that purpose 

there must be deposited with the Commissioner of Agriculture 

a certified copy of the statements named above, a registration 

fee of $10.00, and, if the commissioner requires, a sample of 

the fungicide or insecticide. 

The registration fee is not assessed on a brand consisting of 

organic matter and not containing any added inorganic matter 

or mineral chemical, provided that a complete chemical analysis 

is given in, and as a part of, the required certificate. 

A fungicide or insecticide is adulterated if —its strength or 

purity falls below the professed standard under which it is 

sold; any substance has been substituted wholly or in part for 
the article; any valuable constituent of the article has been 

wholly or in part extracted; or if it contains any substance or 

substances injurious to vegetation. 

A fungicide or an insecticide is misbranded if :—the package 

or label bears any statement, design or device which is false or 

misleading in any particular; the container does not carry the 

statements named above; the printed statement attached to the 

container differs from the statements in the certificate; the reg- 

istration fee has not been paid; it is in imitation of or offered 

for sale under the name of another article; it is labeled or 

misbranded so as to deceive the purchaser; any of the contents 

of the package as originally put up have been removed in 

whole or in part and other contents placed in such packages; 

or it consists partially or completely of any inert substance or 

substances which do not prevent, destroy, repel or mitigate 

insects or fungi and does not have the percentage amount of 

such inert substances plainly stated on the label. 
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It is necessary that every insecticide containing arsenic carry 

in addition to the weight, a chemical analysis stating the mini- 

mum percentage of total arsenic and the maximum percentage 

of water soluble arsenic which it contains. Standards are fixed 

for Paris green following the Federal law so that Paris green is 

adulterated if it does not contain at least 50 per cenit of arseni- 

ous oxide (As-O:) or if it contains arsenic in water soluble 

form that is equivalent to more than 3.5 per cent of arsenious 

oxide (As-O:) ; and in the case of lead arsenate it is adulterated 

if it contains more than 50 per cent of water, if it contains total 

arsenic equivalent to less than 12.5 per cent of arsenic oxide 

(As:O;) and if it contains arsenic in water soluble fonm equiva- 

lent to more than .75 per cent of arsenic oxide (As:Os). 
It is unfortunate that in the Federal Act the arsenic is stated 

in two ways: one in the form of arsenious and the other as 

arsenic oxide, because it makes it difficult to compare the 

strength of arsenate of lead, for instance, with Paris green 

from the analysis stated thereon, Inasmuch as the Federal 

Act requires the statement in the terms of arsenious oxide and 

arsenic oxide it is held by the executive of the Maine Insecti- 

cide Law that the \plainly printed statement of the chemical 

analysis in these terms conforms to the requirements of the 

law, although it would have ‘been better if it could have been 

stated in terms of arsenic. A little more than 75 per cent of 

arsenious oxide is arsenic, and a little more than 65 per cent 

of arsenic oxide is arsenic, 

THe FEDERAL Law. 

The Maine law in its requirements is based upon the national 

law. An insecticide that is in accord with the requirements of 

the National law and that is registered in Maine can be lawfully 

sold. The enforcement of the National law which has been 

well begun will materially aid in the enforcement of the law 

within this State. The following quoted from the Annual Report 

of the Insecticide and Fungicide Board of the U. S. Department 

of Agriculture about publicity under the federal law is encour- 

aging in its bearing upon the sale of insecticides in this in 
common with other states. 

“The advantage of carrying on a campaign, of education 
through which the trade, State officials, and the consuming pub- 
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lic might acquire a familiar knowledge of the insecticide law, its 

purposes, and the methods of its enforcement has not been over- 

looked. Necessary information has been disseminated through- 

out the United States by means of form letters to State officials 

and dealers and by the distribution of copies of the law, regula- 

tions issued thereunder, and insecticide decisions, to members 

of scientific societies, official representatives of foreign coun- 

tries, and to those directly and indirectly connected with the 

manufacture and sale of insecticides, Paris greens, lead arse- 

nates, and fungicides. Approximately 65,000 public documents 

of the character above described have been distributed, while 

information has been further conveyed through the medium of 

press notices summarizing insecticide decisions and other mat- 

ters of general interest. A voluminous correspondence has 

been conducted with persons who have been sufficiently inter- 

ested in the law to make special inquiries. From the tenor of 

the correspondence received at this department and from the 

oral hearings which have been held it is evident that an over- 

whelming majority of the manufacturers, jobbers, and dealers 

of this country desire to conform to the provisions of the act 

and to accede to the opinions of this department respecting its 

construction. It is hoped, therefore, that the publication of the 

opinions and decisions of the department will give to manufac- 

turers the information necessary to enable them to comply with 

the law and thus avoid litigation.” 

DISCUSSION OF RESULTS. 

The law requires the publication of the results of the analyses 

together with such additional information as may seem advis- 

able. 

In this report the names of the dealers from whom the sam- 

ples were obtained is not given as the articles are on general 

sale. The particular dealer from whom these regular registered 

and widely distributed articles were obtained is of no public 

importance. 

Also the numerical results of the analyses are rarely given, 

although full examination, chemical and otherwise, was made 

so as to insure that the preparations were in conformity with 

the law and with the statements contained in the certificates 

and upon the packages. ‘To publish the results of analyses 
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showing the percentages of arsenic, for instance, in the different 

samples of lead arsenate might be misleading to the purchaser. 

For there is no assurance that in purchasing in 1915 these per- 

centages would hold. All that the consumer has the right to 

expect is that the goods conform to the claims made upon the 

package. 

The object of the-laboratory examination is to see if the 

goods are as claimed. When the goods do not conform to the 

claims or unlawfully sold in any way the facts are reported to 

the State Department of Agriculture. The Department fully 

investigates each case thus reported and takes the necessary - 

steps to protect the public. Prosecutions are made only when 

other methods of correction fail. 

Arsenate of lead is sold in two forms—the paste and dry pow- 

dered. The tabular results are given on pages 31 and 32. 

Lead arsenate paste is adulterated if it contains more than 50 

per cent of water, if it contains less than 12.5 per cent of arsenic 

oxide, if it contains more than 0.75 per cent arsenious oxide 

soluble in water, or any substance has been mixed or packed 

with it so as to reduce or lower or injuriously effect its quality 

or strength, provided, however, that extra water may be added 

to lead arsenate if the resulting mixture is labeled “lead arse- 

nate and water” with the percentage of extra water plainly and 

correctly stated on the label. 

Five of the registered brands were not sampled by the in- 

spectors in 1914. All of those that were sampled were up to 

their claimed composition and were lawful in that particular. 

It will be noted that several of them are short weight but that 

in two instances they carried sufficient excess of lead and arsenic 

to offset the shortage in weight. 

There are no special requirements for the sale of dry pow- 

dered arsenate of lead. It will be noted that in all of the samples 

examined the composition was in accordance with the claims 

made upon the label. One sample was found to be short weight, 

but that had a sufficiently high composition to offset the slight 

shortage in weight. 

The arsenate of zinc preparations were all registered by the 

Thomsen Chemical Company. Only one of them was sampled 

and that was found to be seriously short weight, although its 

composition was as claimed. 
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Paris green is adulterated if it does not contain at least 50 

per cent of arsenic oxide; contains more than 3.5 per cent of 

arsenious oxide soluble in water; or any substance has been 

mixed or packed with it so as to reduce or lower or injuriously 

affect its quality or strength. 

The injurious effect to foliage resulting from the use of Paris 

green is due not to the arsenic that is in combination with the 

copper but the free water soluble arsenic. Under the statute 

a very liberal amount, equivalent to 3.5 per cent of arsenious 

oxide, or 2.65 per cent arsenic is permitted in the case of water 

soluble Paris green. Several samples of Paris green were ex- 

amined previous to 1913 and like all of the other greens which 

we have examined they carried more arsenious oxide than could 

be combined with the copper present. That is, the total amount 

of arsenic exceeded in every instance the minimum required 

under the law. This follows, as pointed out in earlier publica- 

tions from the fact that white arsenic is the cheapest ingredient 

that goes into the makeup of Paris green, and hence the manu- 

facturers will always use as much of it as possible and still have 
a green of good color. It is gratifying to note the marked 

improvement in the quality of Paris green in respect to its water 

soluble arsenic. 

It will be noted that two of the samples examined (see table 

on page 33) were short weight. One sample contained more 

water soluble arsenic than claimed, and one contained more 

water soluble arsenic than is allowed under the law. 

Water soluble poisons, consisting practically of sodium arse- 

nate, are prepared for the purpose of being used on potatoes to 

fight potato bugs in connection with bordeaux mixture. The 

three brands registered in 1914 were found to be in accordance 

with their claimed composition. The tabular results are given — 

on page 33. 

Fungicides and Insecticides Containing Both Copper and 

Arsenic. There are a number of brands, consisting of copper 

in. combination more or less analogous to that in bordeaux mix- 

ture to which has been added some poison, usually Paris green 

or lead arsenate, which are registered within the State. These 

are convenient preparations for the small grower, although if 

used in accordance with directions they are not as effective in 

preventing blight as regular bordeaux mixtures. They are 
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usually better insecticides than they are fungicides. The tabu- 

lar results are given on page 34. 

Five Prepared Bordeaux Mixtures were found on sale in the 

State or else registered in 1914. The tabular results are given 

on page 35. There is apparently a decreasing demand for this 

class of materials, which are far more expensive than home- 

made bordeaux mixture and if used in accordance with direc- 

tions are not as effective. If used in sufficient quantity so as 

to be comparable with the home-made bordeaux mixture they 

are effective but are expensive. 

Lime Sulphur Solutions. It requires some special apparatus 

for the home preparation of lime-sulphur solution, which brings 

it about that most of the small orchardists prefer to buy a 

ready-made lime-sulphur solution than to make one themselves. 

So far as these goods have been examined they have been found 

to be in accord with their guarantees and in experimental work 

they have been found to be practically as effective, using the 

same strength, as though they were home made. The tabular 

report is given on page 35. 

Powdered Hellebore and Insect Powders. A few samples 

were obtained of this class of goods in 1914 out of the number 

of brands registered. The results are given on page 36. The 

value of powdered hellebore and insect powder depends not 

merely upon their purity but upon their freshness. It will be 

noted that one sample of powdered hellebore was found to be 

adulterated. The dalmation powders were practically not at all 

sampled in 1914. 
Plant Lice Insecticides. Commercial articles for the control 

of plant lice consist of solutions of tobacco, kerosene and other 

emulsions and soaps for producing emulsions. The results of 

the examination are given on page 37. 

Potato Scab and Oat Smut Preventives. These consist of 

formaldehyde, and practically every farmer buys this direct 

under this particular name from a local druggist or dealer in 

agricultural seeds. The solutions specially registered are 40 

per cent solutions of commercial formaldehyde in water. The 

analyses are given on page 37. 

Dog and Poultry Lice Insecticides. Under this general classi- 

fication are included a large list of various materials that are 

sold for the purpose of relieving dogs from fleas, and poultry 

3 
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from lice and other insects. It will be noted that these materials 

differ quite widely in their composition and they doubtless vary 

greatly in their efficiency. The tabulated results are given on 

pages 37, 38 and 30. 

Sheep Dips. Only one of the sheep dips offered in Maine 

contained water soluble arsenic. It is doubtful if this is any 

more effective than the sheep dips which depended upon hydro- 

carbons for their efficiency and the latter are far safer to use. 

The results are given in the table on page 39. 

Insecticides for Flies on Cattle in Stables, ctc. There are a 

good many of these brands on sale in the State. They are all 

quite alike, depending upon the mixture of vegetable oils, hydro- 

carbons, crude petroleum and coal tar derivatives for their 

repelling powers. They are all more or less effective. Where 

flies are very numerous, unless very frequently used they lose 

their efficiency. The tabulated results are given on page 40. 

insecticides for Roaches. Most of the insecticides prepared 

for roaches are also intended for rodents, which probably ac- 

counts for there being so many brands on sale in Maine. Maine 

has no true roaches. It will be noted that some of these are 

called “rat and roach exterminators.” They would not come 

under the insecticide law if it were not for the claims which 

are made upon them for roaches. The results of the exami- 

nation of these are given on pages 41 and 42. 

Remedies for Head Lice. Extract of larkspur is the standard 

remedy for head lice and is sold for this purpose by all druggists. 

There are a few proprietary articles put up fof this ptirpose 

which consist essentially of larkspur. The results of the exam- 

ination are given on page 42. 

Bed Bug Insecticides. These consist of poisonous materials 

and of hydrocarbons, benzine, etc., which kill by contact. Most 

of those listed will be fairly effective for slhght infestations. 

They would probably not clean up a house that was badly 

infested. For that purpose a really effective remedy seems to 

be a poisonous gas, which can only be used with the greatest 

care because of its danger to human life. To anyone desiring 

it a circular on bed bugs describing all remedies will be sent on 

application. The results of the examination are given on page 

43. 
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The cloth and carpet insect msecticides consist practically of 

napthaline, which is more or less effective for these pests. The 

results of the examination are given on pages 43 and 44. 

Poison fly paper consists of a paper soaked in water to which 

has been added water soluble arsenic and then dried. The 

results of the examination are given on page 44. They are all 

practically what they claim and are effective. 

The blackfly and mosquito repellents are composed of such 

materials as oil of citronella, oil of cedar, oil of lavender, creo- 

sote, tar, camphor, etc., that have some power of driving black- 

flies and mosquitoes, and of materials as oils and vaseline that 

help allay the irritation to the skin produced by the repellents 

themselves. The oils also have some repellent properties. 

When freshly applied these repellents are more or less helpful 

in repelling these annoying and in some instances dangerous 

insects. The tabulated results of the examination are given on 

page 45. 
Miscellaneous Fungicides and Insecticides. There were quite 

a number of fungicides and insecticides registered which were 

not sampled in 1914. From the filed certificates it was not 

readily determined for what purpose they were sold. These are 

given together, arranged alphabetically, with the name and 

address of the manufacturer and the claims made on the certifi- 

cates. The tables are on pages 46 and 47. 

Se Vii Nel BY eh Exp COPIVE OF “GHE, WAW: 

A. M. G. SouLe, CHIEF BUREAU OF INSPECTIONS. 

The inspection and registration of fungicides and insecticides 

have occasioned considerable labor, especially in the way of cor- 

respondence, due to the fact that the law in the State of Maine 

is somewhat different from the law regulating the sale of these 

commodities in other States. As this law is of comparatively 

recent enactment, we have found it to be not thoroughly under- 

stood by many offering these products for sale as to just what 

constitutes an insecticide under the definition of the statute, 

which seems to cover rather a wider range than was probably 

originally intended ; however, according to the definition in the 

statute, insecticides include Paris green, lead arsenate and “any 
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substance or mixture of substances intended to be used for 

preventing, destroying, repelling, or mitigating any insect which 

may infest vegetation, man or other animals, or houses, or be 

present in any environment whatsoever.” 

The work of inspection has been carried on carefully, and one 

hundred and. seven samples have been collected for analysis, 

including Arsenate of Lead, Arsenate of Zine, Paris Green, 

Lime Sulphur Solution, Lice Killers, Moth Repellents, Lark- 

spur Lotions, Rat-Bis-Kit Paste, (carrying insecticidal claims), 

Cooper’s Sheep Dipping Powders, and other numerous prepa- 

rations. ec 

The results of the analyses as noted in the tabulations have 

shown no serious discrepancy between the analysis and that 

guaranteed in the manufacturer’s certificate and on the package, 

and no hearings on this charge have been arranged. 

The total number of brands registered for sale in Maine 

during the year 1914 was two hundred and nineteen. The 

Inspectors found a large number of insecticides offered for sale 

without registration. however, and one hundred and twenty- 

eight hearings were arranged as the result of these violations ; 

in most cases, when the facts were obtained, it developed that 

the goods had been purchased in some previous year, registra- 

tion having been arranged at that time, and carried over without 

re-registration ; sometimes it has proven to be an oversight on 

the part of the manufacturers in not protecting the dealers sell- 

ing their products, and in still other cases—when notices have 

been sent to manufacturers that their goods must be registéred 

in order to legalize their sale—the products have been with- 

drawn from sale in the State of Maine; the latter conditions, 

however, have not been found true of the insecticides and fungi- 

cides sold in large quantities—such as Paris Green and Arsenate 

of Lead. In the case of certain remedies, not expressly designed 
as insecticides but carrying rather elaborate statements in the 

way of insecticidal claims, when the existing law has been 

brought to the attention of the manufacturers they have released 

the products from registration requirements by changing the 

phraseology of their labels and eliminating such claims from 

their advertising matter. . 
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CREAM AND MILK. 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of milk and cream in Maine. It is the duty 

of the Maine Agricultural Experiment Station to make the 
analyses of the samples collected by the Commissioner, and it 

is the duty of the Director to publish the results of the analyses 

‘of the samples of milk and cream, together with the names of 

the persons from whom the samples were obtained, and such 

additional information as may seem advisable. 

Note. All correspondence relative to the inspection laws should be 

addressed to the Bureau of Inspections, Department of Agriculture, 

Augusta, Maine. 



58 MAINE AGRICULTURAL EXPERIMENT STATION. I9QI5. 

REQUIREMENTS OF LAw REGULATING SALE. 

In order to be lawfully sold in Maine milk and cream must 

be of good standard quality, free from adulteration or the addi- 

tion of water or any foreign substance. The cows from which 

the milk is drawn must be free from disease. The cans and 

other utensils must be clean and in a sanitary condition. Milk 
from which any of the cream has been removed cannot be sold 

as milk but may be sold as skim milk. Cream must contain not 

less than 18 per cent milk fat. Milk must contain not less than 

11.75 per cent of milk solids and not less than 3.25 per cent of 

milk fat. All dairy products from the time they are produced 

until they reach the consumer must be protected from filth, 

flies, dust or other contamination, or other unclean, unhealth- 

ful or unsanitary conditions. A lawful gallon of milk contains 
231 cubic inches and all sub-divisions of the gallon in the same 

proportion. Bottles used for the distribution of milk must be 

sealed by the State, town, or city sealer of weights and measures. 

RESULTS OF EXAMINATION. 

The results of the examination of the samples of milk and 

cream collected during the months of January, February and 

March are here reported. 

Instead of printing the figures showing percentages of fat, 

total solids, water and the specific gravity, the results are here 

stated in words. It is hoped this may make the reports more 

readily and completely understood by the users of milk,- for 

whose benefit the reports are printed. 

QUALITY AND CLEANLINESS. 

b) In the column under “Remarks” the terms used have the 

meaning as follows: The terms “excellent,” “good,” “fair,” 

tefer to the fat content in milk that is up to the standard in 

milk solids. 

“Quality excellent” means more than 4.5 per cent milk fat. 

“Quality good” means between 3.5 and 4.5 per cent milk fat. 

“Quality fair” means between 3.25 and 3.50 per cent milk fat. 

“Below standard” refers to the fat or the solids as stated in 

table. 
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“No dirt milk” contains no visible dirt. 

“Very slightly dirty” milk contains at least one particle of 

visible dirt. 

“Slightly dirty” milk contains several particles of visible dirt. 
“Dirty milk” has quite a large number of particles of visible 

dirt. 

“Very dirty” milk has a large amount of visible dirt. 

“Lawful” milk is free from visible dirt, and is up to, or above, 

the minimum requirements for milk solids and milk fat. 

CREAM. 

Table showing the results of the examination of samples of 

cream collected in January, February and March, 1915. 

| 
>. 

és NaME anp ADDREssS. = Remarks.* 

FE ae 
Ra =o 

if 

Licgot CREAM. STANDARD 18 PER CENT 
Mix Far. } 

14570) Geo. IN AR Of Sead NH OLN ey chee ake a cei Sa ee ie 21.0|No dirt. Lawful. 

tao Ra G. Vickery, Auburn. : ...<../--15-.- 0. -- /20.0 Extremely dirty. 

14519|D. E. Foster, Augusta................ 28.5|No dirt. Lawful. 
| 

14521 ‘Geo. E. Macomber, Augusta........... 18.0)No dirt. Lawful. 
| 

14553)Webber & Hewett, Augusta............ 26 .0| Very slightly dirty. 
| 

14318 Highland Creamery, Bridgton.......... 19.5 | Extremely dirty. 

14277|Albert Hall, Thomaston............... 24.0 Slightly dirty. 

14274|E. Lermond, Thomaston.............. 23.0 Slightly dirty. 

14532| Worthing & Parmentor, Augusta....... 28 .0|No. dirt. Lawful. 

| Heavy Cream. No SranpDarp. | 
45S: b Woster, Augusta...) 3. s.aecn soe 38.0 No dirt. 

14531, Worthing & Parmentor, Augusta....... |32.0 No dirt. Rather poor for heavy 
| cream. 

14320 |Highland Creamery, Bridgton.......... 38 .0 Slightly dirty. 

14252 Hollis AS Dean; Wincolnvilley...-.... 2. 34.0 No dirt. 

14176 Portland Creamery, Westbrook........ 41 .0)No dirt. 

* For explanation of cleanliness see page £8. 
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MILK. 

Table showing the results of the examination of samples of milk 

collected in January, February and March 1915. 

NAME. 

14456) J. B. 

14457/|J. B. 

14563)|J. B. 

14564|J. B. 

14463/S. A. 

14464|S. A. 

14419|/H. A. Bigelow 

14417\F. R. Blake 

14418|/F. R. Blake 

14416|M. C. Briggs & Son 

14428/R. F. Burnham 

Results of Examination.* 

Slightly dirty. 

Slightly dirty. 

Quality good. 

Quality good. 

Quality good. Slightly dirty. 

Very slightly dirty. 

No dirt. Lawful. 

Quality excellent. No dirt. 

No dirt. 

iQuality good. 

Quality excellent. 

Lawful. 

Quality good. Lawful. 

Quality good. Very dirty. 

Quality good. Very dirty. 

No dirt. Lawful. 

Slightly dirty. 

Quality good. 

|Quality good. 

14415/C. H. Carroll 

14558/C. H. Carroll 

44559|C. H. Carroll 

14459/G. C. Chouinard 
| 

14461| Hobert Cote. 
| 

Quality good. 

Quality good. 

Quality good. 

Quality good. 

Quality excellent. 

Slightly dirty. 

Slightly dirty. 

Slightly dirty. 

Very slightly dirty. 

Very slightly dirty. 

14565|G. W. Dill 

14566|G. W. Dill 

14560 Dumont IBTOS Sree eiceeseset ae 

14561 DumonteBrossa- seat soe ee 

14556|A. C. & A. Fortin........... 
14557|A. C. & A. Fortin 

14402) A. 

14422 H. 

14423 H. 
14465 F. 

14466 F. 

14455 Archie Greenwood........... 

14424/A.G. Haskell............... 
14571|Jchn Laboute............... 

HI GOssee sec ine eras 3 

Quality good. Extremely dirty. 

Quality good. Slightly dirty. 

‘Quality excellent. Dirty. 

Quality good. Slightly dirty. 

No dirt. Lawful. 

Lawful. 

Quality excellent. 

'Quality good. No dirt. 

Quality excellent. Dirty. 

Quality excellent. Extremely dirty. 

|Quality fair. Dirty. 

Slightly dirty. 

No dirt. Lawful. 

No dirt. Lawful. 

‘Quality good. 

|Quality good. 

Quality good. 

Slightly dirty. 

No dirt. 

‘Quality good. 

(Quality good. Lawful. 

* For explanation of quality and cleanliness see page 58. 
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NAME. 

Station number 

Results of Examination.* 

| 

| 
| 

TAA OOH Ge earner. csr ors =) 

T4407. G. Learn... 2.00.05... 

14403)Nap. Leblond............... 

#4393)M:, C: Lowell; 25.5004... 2% 

HAA QA STUSSIGL > < 2c ceis se seis oie eye 

AAA QH He USSIOL: 2a -)e ie err 0 = 

14430|L. H. Macomber............ 

14458/0. S. Montplasier........... | 

14406|J. A. Ness........-..--..... | 

14420|)J. A. Ness.................. 
| 

TAAOTIIREWeekenleyan-iis 2. ses 

AAEM Ewa Prides...) se. | 
14460|Mrs. R. Rubin...........-.. 

14397|Small & Lane............... 

14499|/K. Steinman.........-..-.-: 

14391|Turner Center Creamery..... 

14392|Turner Center Creamery..... 

14394|Turner Center Creamery..... 

14414|Turner Center Creamery..... 

ASO Sen @ Varn WM ae eye acer ae 

AAD SEE MOUME oye cie asec cls =) sieve stets 

IYDAG. 1B, Wane. sep uurices sacle 

AUGUSTA. 

HAS 27 ee PArNOld ae... cs ees 

GPR. IB Wena Clin son aaomes op an dc 

TAB OANWEVR PAV OLS) t) a2 ohio crnes 

AAD Wires cAcyierSsic., ci susie s-secee ones 

iigieviir7| (Op lXeuiienesig pa paceoaeseee 

14a S29 PEs CummMiIngs)). 2s cere 

THLE ONS Ibs IDE ya tes pac aa cd oc 

HAS SMP DAS ee tbc s ci. oa. 

IEC. Is IDM, Sone aos web ee 

14539) CEA Duttoneiysceme con aes 

|Quality good. Very slightly dirty. 

Quality excellent. Slightly dirty. 

|Quality excellent. Extremely dirty. 

Quality good. Dirty. 

\Quality good. Extremely dirty. 

Quality good. Slightly dirty. 

Quality good. Very slightly dirty. 

'Quality good. No dirt. Lawful. 

Quality good. Slightly dirty. 

[Quality good. No dirt. Lawful. 

l@aanes excellent. Very dirty. 

Quality excellent. No dirt. Lawful. 

Quality good. Nodirt. Lawful. 

Quality excellent. Very dirty. 

Quality fair. Nodirt. Lawful. 

Quality good. Dirty. 

Quality good. Dirty. 

Quality good. Slightly dirty. 

|Quality good. Nodirt. Lawful. 

Quality good. Extremely dirty. 

‘Quality good. Slightly dirty. 

Quality good. Dirty. 

Quality excellent. Nodirt. Lawfu’ 

| Quality good. Slightly dirty. 

Quality excellent. No dirt. Lawful. 

Quality good. Nodirt. Lawful. 

Quality excellent. Nodirt. Lawful. 

|Quality excellent. Nodirt. Lawful. 

Quality excellent. No dirt. Lawful. 

Quality excellent. Very slightly dirty. 

Quality excellent. Slightly dirty. 

\Quality good. Very slightly dirty. 

*For explanation of quality and cleanliness see page 58. 
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MIi_.K—Continued. 

NAME. 

Station number 

14543) he Dubtonee eee ae 

NEG VATS IRE AD rine eo Gee 

14522! Nat. Johnson......... 

Results of Examination.* 

re ees Quality excellent. 

ea ae Quality excellent. 

Capen Quality excellent. 

Very dirty. 

No dirt. Lawful. 

Very slightly dirty. 

hy 

14516] CwASiKnowles 225 acer tee Quality good. Very slightly dirty. 

14517 CpAs Knowless= 2c soem Quality good. Very slightly dirty. 

14554bebockes-) eee eee Quality excellent Nodirt. Lawful. 

14520|Geo. E. Macomber.......... Quality good. Nodirt. Lawful. 

PA SAR eS uiVicibainis. sls ciepeeicre eee |Quality excellent. No dirt. Lawful. 

TASAQVAR Dy ereivalemcy-selsr iene eats | Quality good. Nodirt. Lawful. 

14595) A. UA SCrIDNER = eee ace l@uality, excellent. Nodirt. Lawful. 

T4A526VAT IRA SeriDNelae errs oe ae Quality excellent. Nodirt. Lawful. 

14552' Webber & Hewett..... Shes ieee {Quality excellent. Very slightly dirty. 

No dirt. Lawful. 

No dirt. Lawful. 

14545|G. E. Weeks & Son...... 

14546|G. E. Weeks & Son...... 

....-| Quality excellent. 

ae ‘Quality excellent. 

14540\B. Wathes sate ec Uaaheecee ‘Quality excellent. No dirt. Lawful. 

14541 bawithee sr eee {Quality excellent. Nodirt. Lawful. 

14530) Worthing & Parmenter..... | Quality good. Nodirt. Lawful. 

14535|S. B. Worthley.............. | Quality excellent. Nodirt. Lawful. 

14536/S.:B. Worthley.............- Quality excellent. Very slightly dirty. 

14537)|SBswWorthleye-s ria ee (Quality excellent. Very slightly dirty. 

BELFAST. | 2 

14300 See Elsie re ooce eeiee ‘Quality excellent. Slightly dirty. 

14301 Jeeeeb lmseees en eee eee Quality excellent. Very slightly dirty. 

14296| Ralph Hayford......... 

14297| Ralph Hayford. . 

Seo | Quality excellent. Slightly dirty. 

......|/Quality excellent. Dirty. 

14298|Geo. Littlefield..............|Quality excellent. Slightly dirty. 

14299\Geo. Littlefield............. 'Quality excellentt Very slightly dirty. 

14303 bo ba eiperiee eee ee {Quality excellent. Very slightly dirty. 

14304| Pe Pipers ee eee | Quality excellent. Very slightly dirty. 

14293|C. H..Simmons-..........-- Quality eeceliene Slightly dirty. 

14294) CS He Summonse@e cule foie Quality excellent. Slightly dirty. 

14302|C. H. Simmons.............)Quality excellent. Slightly dirty. 

4For explanation of quality and cleanliness see page 58. 
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| 

gs NaME. | Results of Examination.* 
BE | 

oe 

BIDDEFORD. 

IAM TS ING TehD NE oe eas a eelanioaiobied Below standard in total solids. Watered. Very 
slightly dirty. Unlawful. 

TACO AGS OE ce sae eee ee Below standard in total solids and fat. Watered. 
| Very slightly dirty. Unlawful. 

MiSs JAS eh Oooo Gono duoboD Oc Below standard in total solids. Watered. Very 
| : slightly dirty. Unlawful. 

14452/E. E. Wakefield RN REO Below stardard in total solids. Very slightly 
| dirty. Urlavy ful. 

14453)B. E. Wakefield............. Below standard in total solids. Very slightly 
dirty. Unlawful. 

14454'E. EK. Wakefield............. Below standard in total solids. Very slightly 
dirty. Unlawful. ‘ 

BRIDGTON. 

UARIF/|IM Es 1D). Coyesoyain soc ouaalne ood Quality good. Slightl: dirty. 

T4319 MED Corsonzse sens ee Quality good. Slightly dirty. 

14316|G. W. Morrison............. Quality good. Slightly dirty. 

BuRNHAM. 

ADO ON Vel Coombes ae eset Quality excellent. Slightly dirty. 

AD. Nee © RELI Gist bara ceva loves iocae Quality excellent. Slightly dirty. 

CAMDEN. 

TAWA Ie Ans Jebohinoe oa onuouse onee Quality excellent. Slightly dirty. 

WADA SRE Wievelan Gye ce siens:) acta) Quality excellent. Slightly dirty. 

14240 NEB Hopkins: <2). sir 2) ee Quality good. Slightly dirty. 

ADA INE LOD KINS! nice elie: Quality excellent. Slightly dirty. 

14251/N Beto pkinsseeseec seme Quality excellent. Very slightly dirty. 

TA24O|MOL, Keene.....-....+.--2. Quality good. Very slightly dirty. 

14250 M MING OTIC see keenest Sede Quality excellent. Very slightly dirty. 

14244 BE, CeMaddockss so ssa fees Quality excellent. Slightly dirty. 

HAA HACE De ties Sata s mee eeuolouts Quality excellent. Dirty. 

14246 A. Wire hice. ser sa eee eres Quality excellent. Dirty. 

AAO TEV PeLOlersOnecanonoe ae Quality excellent. Slightly dirty. 

WEP BINS WIR Giciols Pocono peooaccs Quality excellent. Slightly dirty. 

| Lr wIstTon. 

Has6u)W: Li Carville, «00... ..5- 4) Quality good. No dirt. Lawful. 
14568|/W. L. Carville.............. Quality good. Ver y slightly dirty. 

* For explanation of quality and cleanliness see page US. 
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MILK—Continued. 

* For explanation of quality and cleanliness see page 48. 

Es Name. Results of Examination.* 

5 
Rs 

14389 Louis Cassavant............ Quality excellent. Dirty. 

14390| Louis Cassavant........-.-. |\Quality good. Very dirty. 

14471'W. L. Cornville....... ee |Quality good. Nodirt. Lawful. 

14472 W. A Corn villed 2s. 3 ae /saeine \Quality good. Very slightly dirty. 

14398)M So MaiGoffs ic cys seinen eae \Quality excellent. Very dirty. 

14399IMEM- Gofi-n ose seen eee Quality good. Very slightly dirty. 

TAATAIOSE JOUNSOR 4-2. eee Quality good. Nodirt. Lawful. 

14569) He G2 Jonese = eee Quality fair. Very slightly dirty. 

- 14473|/R. C. Kinner & Son......... ‘Quality good. Very slightly dirty. 

14467\T- Ni eclains: -c-s. «nes see ‘Quality good. Very slightly dirty. 

T44G68)1- Neeclair: 0 a eee Quality good. Very slightly dirty. 

TAA OTE: WeoMatlere = oer eae Quality fair. Very dirty. 

14469 Geo. Raymond......-....... Quality good. Slightly dirty. 

14470|Geo. Raymond.........-...- \Quality good. Nodirt. Lawful. 

14562'Geo. Raymond.............. Quality good. Nodirt. Lawful. 

144621 © FAS SteCVENS! ssc is eee ‘Quality good. Very slightly dirty. 

14408'D. S. Woodard............. Below standard in total solids. Slightly dirty 
Unlawful. 

Minor. 

14396|Dumont & Bray............ Quality good. Extremely dirty. 

PITTSFIELD. 

14306): Caston anne oo eee Quality excellent. Slightly dirty. 

14307 (HHS Castonses see Quality excellent. Nodirt. Lawful. 

PorTLAND. 

14125 (Hei Bremner,.-) ya. selene Below standard in total solids and fat. Slightly 
dirty. Unlawful. 

141238). MaBryant...2.2--26 2520 Quality good. Slightly dirty. 

1401 BSW AS Bryant... ssc nee see Quality good. Nodirt. Lawful. 

14119) Geo: | Cx Cillayey aie eee Quality good. Nodirt. Lawful. 

14111|Clough & Wilson............ Quality good. Dirty. 

IAT ONE SR Cottontee eerie setae Quality good. Nodirt. Lawful. 

14930] 5- 5-. Gordonee= coco aee Quality good. Nodirt. Lawful. 

P4285 WE Lev OW Cate. cisisians cee Quality excellent. Nodirt. Lawful. 

14126|M. B. Hutchings............ Quality good. Very slightly dirty. 
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Be 

TAD SA IBeOl = DOhNSONMe ss cece erate Quality good. Nodirt. Lawful. 

H4AtOG) PE eeAsoObNSON ..4ee cs cee ae Quality good. Very dirty. 

PATA Jn Gar JObNSON es. ashes oie Quality good. Nodirt. Lawful. 

HANG ae ©eKnie hts ye espe rele mie Quality excellent. Nodirt. Lawful. 

14098|A. C. Leadbetter............ Quality good. No dirt. Lawful. 

TAMSVAUe | Weadbetter sc. ss en: Quality good. Nodirt. Lawful. 

ea AiiVirwPs Weightoner. --1. 2c +: Quality good. Nodirt. Lawful. 

HANOSIOCN Ss HOME ]OVa rite ota ee Quality good. No dirt. Lawful. 

14110|)Maine Dairy Co............/Quality good. Slightly dirty. 

14124\ John MeDonald............. Quality good. Nodirt. Lawful. 

a4 Cab Moreland. .6. 2.6.50. Quality good. Slightly dirty. 

Havel i Caibatterson'... 4225.0 Quality good. Nodirt. Lawful. 

HAOOG' BSP erisy: ya aioe este vGees Salen ae Quality good. Nodirt. Lawful. 

14095! Portland Creamery Co....... Quality good. Nodirt. Lawful. 

14107| Portland Creamery Co.......|/Quality excellent. Slightly dirty. 

14108) Portland Creamery Co....... Quality excellent. No dirt. Lawful. 

14120}John Proctor Hst............ Quality excellent. Nodirt. Lawful. 

14127/W. O. Putnam.............. \Quality good. Slightly dirty. 
ND? eeblienr.yohIneSe sists: steceses 2 |Quality excellent. Nodirt. Lawful. 

145100) Gree. Roberts: 4. oos5.ek > es: Quality excellent. No dirt. Lawful. 

14109)Peter W. Rowe............. Quality good Slightly dirty. 

MANO OVAWE Shawis cc ste ss ke oa duality geod. Very slightly dirty. 

HOST eb S alla ms oe epee eee ene Juality good. No dirt. Lawful. 

HAGOOWACS BY Smale. sire se) eae) eke Quality good. Nodirt. Lawful. 

aia Os stockman.....,5¢ 20.4. : Quality good. Slightly dirty. 

14123|Turner Center Creamery... ..|Quality excellent. Slightly dirty. 

HATO SOs WalsOD ys ors ce se |Quality good. Nodirt. Lawful. 

RockLaNpD. 

HAR Conant usciaetes ce Quality good. Dirty. 

NATO He © Copeland. s....0-):2 Quality excellent. Slightly dirty. 

HAPINNEL C: Copeland: 252. 252.45. Quality excellent. Dirty. 

TG TISO Sisal Ll B Yoyo oe see Gnememreh ore ea me, Quality good. Dirty. 

MAQUI S Ea MDOC!s. 0, on- e evssieeie ates Quality fair. Nodirt. Lawful. 

* For explanation of quality and cleanliness see page 58. 
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De 

T42961SV Hs Doster a sere |Quality good. Slightly dirty. 

14923 C. E. Henderson............ [Qantity excellent. Lawful. 

14928j)A. W. Lovejoy.-...2..:-...- (Quality good. Dirty. 

WORT AK DS GOW=s ice ae ee ee Quality excellent. Slightly dirty. 

14218 A. T. Low................-/|Quality good. Very dirty. * 
14O24'SUG! Prescotts sco oece Quality excellent. Slightly dirty. 

RockKPort. 

TAD 53 Co Dean gains. acre aa Quality excellent. Very slightly dirty. 

14954112: C7 Deans sa ee eee Quality excellent. Very slightly dirty. 

14955) Pred Priester. see oor Quality good. Slightly dirty. 

14956) Pred. Priest: 3252 2.5 se ence Quality good. Dirty. 

ROCKVILLE. 

14999) 1,00. tamsones ee eee Quality good. Nodirt. Lawful. 

TASSSE. TE 2bamsonion.- 22 cee ae ee Quality good. Nodirt. Lawful. 

Saint ALBANs. ; 

14305| Wim. Southers.............. Quality excellet. Slightly dirty. 

SANFORD. 

14439\W: Pe Brig ges hese ae Quality excellent. Very slightly dirty. 

14437|Walter Gowen.....-....-..- Quality good. Slightly dirty. 

14438 Walter Gowen.............. Quality good. Dirty. 

14434 (HAS HoWessrieeee oo ee ee Quality good. Nodirt. Lawful. 

14435 H. S. Howes... : WERE STE ote Quality good. Very slightly dirty. 

14440 Robert Tavlorsecee ess Quality good. Slightly dirty. 

14441\}Robert Taylor....2......-.. Quality good. Slightly dirty. 

14436)H. R--Welch. :2. 2) S352 222. =: Quality good. Dirty. 

SovtH PORTLAND. 

VAIO LS Wc Welt-- oe ee Quality excellent. Nodirt. Lawful. 

SPRINGVALE. 

14446|R. Bartlett... Be ....2 s2202 2.2 Quality good. No dirt. Lawful. 

14449) A2-P) Mordll 2 3552 32 oe Quality good. Nodirt. Lawful. 

14443)A- P) Morrill ay. 22322). cae Quality good. Nodirt. Lawful. 

144471C)S<Rierce sae. .o2..0n 2 eee Quality good. Nodirt. Lawful. 

For explanation of quality and cleanliness see page 58. 
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aa 

14444|Herbert Pitts. pili RN tay jhe Below standard in total solids. Watered. Very 
dirty. Unlawful. 

AAAS Ge ratGONe. scm siecle stecisle Quality good. Slightly dirty. 

1444 > ees Webber: 4... <-)\.--- = Quality fair. Nodirt. Lawful. 

THOMASTON AND SouTH 
THOMASTON. 

" 14215|Abraham Black............. Quality good. Dirty. 
14216|/Abraham Black............. Quality good. Extremely dirty. 

AOA Wrest GEAVES.. ccs cece + = Quality good. Slightly dirty. 

Nao 5\Aibert’ lalla.) 4255 ..)4c 65 ack [Quality good. Very slightly dirty. 

MOG Albertitlallees special oaeeeras Quality excellent. Very slightly dirty. 

14297 BrickeHanjulasesoe cee cee ccs Quality excellent. Slightly dirty. 

dere, Iberaneels sageneneose coos Quality excellent. Dirty. 

IA OAD, Weracnohsy 45 5h oo ener odes Quality excellent. Dirty. 

IIS TIENANS IMTS IW Geno) Gls a ois bios o loreal Quality good. Dirty. 

ZA WAVRIVIG WMT ay Oriya) iaue ayer: clalesc =. Quality excellent. No dirt. Lawful. 

14280|/Timothy Murphy........... Quality excellent. Very slightly dirty. 

IAAP), Ue JEGHOCOs oils coe delocusudoue Quality excellent. Slightly dirty. 

14281/C. P. Redman... . Quality excellent. Slightly dirty. 
IAPR. Vals Spon he oe ecb oo odie 6 onlee Quality good. Very dirty. 

AZ TSE © Way llies 2c cise ss sree ees Quality excellent. Slightly dirty. 

Naas, CL Waal eos sedaoosuoohe Quality excellent. Very slightly dirty. 

WARREN. 

IBRD) OE, TRO ISA Seis aioe eis cbicediateto Quality excellent. Nodirt. Lawful. 

WESTBROOK. 

14509|I. M. Boothby. ............. Quality excellent. Very slightly dirty. 

L450 IR. (C2 Boothby....2--.2..-..% Quality good. Slightly dirty. 

14159|C. Champhine.............. Quality good. Dirty. 

14504|C. Champaine.............. Quality excellent. Nodirt. Lawful. 

TAS Cl Dy KCfa oll ola tate cor Bie ee ale ere eka Quality good. Slightly dirty. 

14496|Cressey & Graffam.......... Quality good. Slightly dirty. 

14162|Marvin Deliount............ Quality excellent. Slightly dirty. 

HAS VS TAR MOTION. 536 cs os oe cles « Quality good. Slightly dirty. 

14173|Marvin Dulcat.............. Quality good. No dirt. Lawful. 

ANG Gee Mortis. p25 42 eee eee Quality good. Nodirt. Lawful. 

ra Selita Mortine oh cc) sos ee sabe ove Quality excellent. Slightly dirty 
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14160|Elie Gagnon................ Quality fair. Dirty. 

14493|Blie Gagnon........-...---: Quality good. Dirty. 

14499|Haskell & Anderson......... Slightly below standard in fat. Slightly dirty. 

14164|W. T. Hawkes & Son........ \Quality excellent. Nodirt. Lawful. 

14486|W. T. Hawkes & Son........ Quality excellent. Slightly dirty. 

14502 ouis eos ane ener te Quality good. Very dirty. 

1416H BS Huard sanemee nee eee Quality excellent. Slightly dirty. 

1/4490 |Bibuard esse eee oe Quality good. Dirty. 

14497|Johnson & Bye SEPA eIe sees Below standard in fat. Dirty. Unlawful. 

14167/E. R. Johnson...........--. ‘Quality excellent. Very dirty. 

14507|Wm. W. Johnson............ |Quality excellent. Slightly d‘rty 

14510 A. ID Siaponiti eee eee eee (Quality excellent. Very dirty. 

14492 Alfred Eorenzenzsn aa eee eee ‘Quality excellent. Slightly dirty. 

14165 L. Ficelcowellier sian cseepeera a Quality good. Nodirt. Lawful. 

14166|L. H. Lowell..............-. Quality good. Slightly dirty. 

14487|L. Fi aLOW Clea ese tate eno ‘Quality good. es dirty. 

14500 A. A. Morrison & Co........ Below standard in total solids and fat. Dirty. 
| Unlawful. 

14495) CME Nelsonmer emer Quality good. Dirty. 

141 va Penplets Store ayes eres Quality good. Dirty. 

14175 People ISISLOTC core ciruel Riese sree Quality good. Slightly dirty. 

14494 People’s Store............-- Slightly below standard in total solids. Slightly 

14498 Heber a aoe so erences Quality good. Slightly dirty. 

14105) John Sawyer... s2 =. 6 2s) \Quality good. Nodirt. Lawful. 

14489|/W. P. Thompson............ Quality excellent. Slightly dirty. 

14508) A. i Warren tac eich eetner lQuality good. Dirty. 

14168|West End Market........... 'Quality excellent. Slightly dirty. 

14503 ‘Westbrook Grocery Co....... Quality good. Dirty. 

WoopForDs. 

14491|A. A. Gilley. Mee... 5.62... Quality good. Slightly dirty. 
14163/Tom (POW ELSA clevsic lose o es aces Quality good. Nodirt. Lawful. 

14488/Tom IPOWCTS SMe. f.0 73st ote Quality good. No dirt. Lawful. 

14506|G. F. Roberta............... Quality excellent. No dirt. Lawful. 
14512) F. IMSS ta plese. ieistuycacear fe Quality excellent. Dirty. 

14172 |Joseph Therotte............. ‘Quality excellent. No dirt. Lawful. 

14484|Joseph Therotte.....:....... Quality good. - Slightly dirty. 

* For explanation of quality and cleanliness see page 58. 
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A Stupy OF THE CONDITIONS OF HOME MAKING OF VINEGAR 

Bulletin 258 of the New York Agricultural Experiment Sta- 

tion gives in detail the results of a study of the chemistry of 

home-made cider vinegar, which extended over a number of 

years. The following is based upon or directly quoted from 

that bulletin. Quotation marks are not used. The indirect 

quotations from the bulletin but are as much a part of that 

study as the direct quotations. 

The sour taste of vinegar is due to acetic acid. Acetic acid 

is formed from dilute alcohol by the action of yeast. The flavor 

of cider vinegar is due to the apple solids in solution and to 

certain etherial bodies developed in the process of fermentation. 

The acid strength and the flavor of vinegar are dependent upon 

the quality of the cider and the methods of fermentation. 

Sugar is the most important constituent of apple juice from the 
standpoint of the vinegar maker. The quantity of sugar in 

apple juice is dependent upon the variety of apple and upon the 

stage of ripeness, unripe or over-ripe apples containing less 

sugar than ripe apples. 

ALCOHOLIC FERMENTATION 

Apple juice left exposed to the air is acted upon by yeast 

cells everywhere present, the sugar being changed into alcohol 

and carbon dioxide gas. Theoretically, 100 parts of sugar 

should yield about 51 parts of alcohol, but in actual practice 

losses are experienced, reducing the actual yield to 45 to 47 

parts of alcohol. The fresh apple juice from sound apples con- 

tains no alcohol. 

Under the ordinary conditions of a cellar temperature, most 

of the sugar is changed into alcohol in five or six months.” The 
higher the temperature up to about 80 degrees Fahrenheit the 

more rapid the change of sugar to alcohol. Adding yeast to 

apple juice tends to hasten the alcoholic fermentation. 
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~ ACETIC: FERMENTATION 

Certain forms of bacteria act upon the alcohoi of cider and 

convert it into acetic acid, the presence of which in sufficient 

quantity is the object of the maker of vinegar. The conditions 

most necessary for the acetic fermentation of cider are acetic 

bacteria, an abundant supply of air, and a temperature between 

65 degrees F. and 85 degrees F. Theoretically, 100 parts of alco- 

hol yield about 130 parts of acetic acid, but the actual yield is 

unusually below 120. 

At cellar temperatures, the acetic fermentation takes place 

slowly, requiring about 18 months. The addition of vinegar 

containing “mother” to cider after the completion of the alco- 

kolic fermentation increases the rapidity of the formation of 

acetic acid. 

DECOMPOSITION OF VINEGAR 

“Several different organisms have the power of decomposing 

dilute acetic acid and thus destroying the value of vinegar. 

These organisms work only in the presence of air. Accord- 

ingly, this destructive change in vinegar can be prevented by 

excluding air, when once the acetic acid has been formed? In 
practice, this can be accomplished by drawing off the clear 

vinegar, placing it in a clean barrel, filling it as full as possible 

and putting the bung in tight.” 
Legal standards for cider vinegar are usually based upon the 

percentage of acetic acid and cider vinegar solids. Where 
proper fruit is used for cider-making,and where the conditions 

of fermentation are properly controlled, there should be no 

difficulty in making cider vinegar that contains above 4 per cent 

of acetic acid in 18 to 24 months, 

PRODUCTION OF VINEGAR BELOW STANDARD 

Several different conditions may cause the production of 

cider vinegar low in acetic acid, among the more common of 

which are: Poor apple juice. Conditions unfavorable to the 

necessary fermentation processes. Lack of proper care after 

acid is formed. 

No 
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One should be able to produce about 50 to 55 parts by weight 

of acetic acid from each 100 parts of sugar. To make a vinegar 

carrying 4 per cent acetic acid requires about 8 per cent of sugar 

in the apple juice. 

There are five different conditions under which apple juice 

may contain less than the amount of sugar indicated: The fruit 

may be unripe; the apple juice, normal at the start, may be 

watered; the juice may be made by treating the pomace with 

water, allowing to stand and pressing a second time; the apples 

may ‘be badly decayed; apples may be used which normally con- 

tain, even when ripe, an insufficient amount of sugar. Analysis 

of apple juice shows that certain varieties of apples such as the 

Ben Davis and Gano may never contain, even when fully ripe, 

sugar enough to make lawful vinegar. 

Among the conditions that are unfavorable to the necessary 

fermentation process are: dirty and decayed fruit; unclean - 

barrels ; too low temperature ; lack of air, due to filling the barrel 

too full or stopping the bung-hole. — 
Far too often the apples used for vinegar-making are left 

lying on the ground until they become covered with soil and 

more or less decayed. Under such conditions, there is seriows 

danger of getting into the apple juice organisms that will inter- 

fere with the regular alcoholic and acetic fermentations, par- 

ticularly the latter, either by lessening the amount of those 
products or by producing undesirable flavors. 

Barrels or casks are frequently used for vinegar-making 

which are not previously cleaned, no matter what their previous 

condition or use. Undesirable organisms may be brought into 

contact with the apple juice in this way. 

Many, if not most, farmers place their barrels of apple juice 

at once in the cool temperature of a cellar, where it will wsually 

require 6 months or more to complete the alcoholic fermenta- 

tion. The material is left at the same temperature for the acetic 

fermentation which takes place with extreme slowness. Under 

such conditions it may require three years or more before the 

acetic fermentation is completed, and ordinarily the time is 

two years or more. 

The acetic fermentation requires the presence of air, and this 

may be excluded by filling the ‘barrel too full or by putting the 

bung in tight or by doing both at once. When the barrel is 
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tightly stoppered before the formation of acid is completed, the 

fermentation soon ceases and the amount of acid does not 

increase further. 

When the alcoholic fermentation is completed and the cider 

has become commercial cider vinegar of good quality, destruc- 

tive fermentation of the acid may be encouraged by leaving the 

bung-hole open and the barrel only partially full. 

DIRECTIONS FOR MAKING VINEGAR AT HOME 

The following are the directions for making home-made cider 
vinegar, as given in Bulletin 258 of the New York Agricultural 

Experiment Station: 

KIND OF APPLES TO USE 

Only ripe apples should be used, possessing a sugar content 

of not less than 8.5 per cent. Most varieties of apples com- 

monly available possess the requisite amount of sugar when ripe, 

but not when green. The apples should not be decayed or 

Over-ripe, because the amount of sugar is lessened in such 

apples. The apples should be clean when gathered and if not, 

they should be made so by washing. The objection to dirt in the 
apple juice is the danger of introducing forms of fermentation 

that will interfere with the normal alcoholic and acetic fermenta- 

tions which are desired. One objection raised to washing apples 

is the liability to remove the germs that cause the desired forms 

of fermentation. While in our own practice we have not met 

with such difficulty, it is preferable that the apples shall, if possi- 

ble, be clean when gathered. 

PREPARATION OF APPLE JUICE 

In the grinding and pressing of the apples care siould be 

taken to observe ordinary precautions of cleanliness. In many 

cases, it is the practice to add water to the apple pomace aicer 

pressing, let it stand awhile and press again. This treatment 

yields as additional amount of juice, which, however, does not 

contain the requisite amount of sugar to make good vinegar, 

providing the first pressing has been efficient. Avoid the use or 

juice made from second pressing. 
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PUTTING APPLE JUICE IN BARRELS 

When practicable, it is a good plan to store the freshly pressed 

apple juice in some large receptacle and allow it to stand a few 

days, before putting it into barrels. In this way considerable 

solid matter held in suspension will settle before the liquid is 

placed in casks. The casks used should be well cleaned, thor~ 

oughly treated with live steam or boiling water, and should not 

be over two-thirds or three-fourths filled with apple juice. The 

bung should be left out, but a loose plug of cotton may be placed 
in the hole to decrease evaporation and prevent dirt falling i. 

The bung should be left out Until 4.5 to 5.0 per cent of acetic 

acid has formed. 

MANAGEMENT OF ALCOHOLIC FERMENTATION 

When the freshly pressed apple juice is at once placed in 

ordinary cellars, where the temperature during winter does not 

go below 45 degrees or 50 degrees F., the alcoholic fermentation 

is complete in about six months, assuming that the work is be- 

gun in October or November; though 80 to 90 per cent of the 

alcohol is formed in half this time or less. By having the fer- 

mentation take place at a temperature of 65 degrees to 70 de- 

grees F., the time can be considerably reduced; however it is 

not desirable to have the alcoholic fermentation take place 

much above 70 degrees F., since the loss of alcohol by evapora- 
tion is increased. By the addition of yeast to the fresh apple 

juice, the fermentation can be completed in three months or 

less, especially if the temperature is near 65 degrees or 70 degrees 

F. It is suggested that one Fleischmann’s compressed yeast 

cake, or an equivalent, may be used for five gallons of apple 

juice, if one desires to use yeast. The yeast cake is stirred 

with a cup of water and after complete disintegration is mixed 

with the juice. Whatever form of yeast is used, it should be 

fresh. Vinegar cr “mother” should never be added to apple 

juice. 
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MANAGEMENT OF ACETIC FERMENTATION 

When the alcoholic fermentation is completed, it is well to 

draw off the clear portion of liquid, rinse out the cask, replace 

the clear liquid, add two or four quarts of good vinegar con- 

taining more ore less “mother” and place at a temperature of 65 

degrees to 75 degrees F. The acetic fermentation occupies from 

2 to 18 months or more, according to the conditions under which 

the fermentation is carried on. When the apple juice is stored 

in cool cellars and left there until it becomes vinegar of legal 

standard, it requires from 21 to 24 months or even more. When 

“the alcoholic fermentation is allowed to take place in a cool 

cellar and the casks then removed to a warmer place, the time 

of vinegar formation may be reduced from that given above to 
15 to 18 months. Where the alcoholic fermentation is hastened 

by the use of yeast and the acetic fermentation favored by the 

proper temperature and addition of a vinegar “starter’’, it is 

possible to produce good merchantable vinegar in casks in 6 to 12 

months. In vinegar factories the formation of acetic acid is 
greatly hastened by the use of “generators”, in which the alco- 

holic liquid is brought into intimate contact with a large supply 

of air. In the hands of the ordinary farmer, making only a few 
barrels of cider, these generators would probably not be found 
entirely practicable. 

CARE OF CIDER VINEGAR 

When the acetic fermentation has gone far enough to produce 

4.5 to 5 per cent acetic acid, then the barrels should be made as 

full as possible and tightly corked, in order to prevent destructive 

fermentation of acetic acid and consequent deterioration of 

the vinegar. 

VINEGAR DEFINED. 

The word vinegar used alone always means pure apple cider 

vinegar without any additions and containing at least 4 per cent 

acetic acid. 

Fhe words Cider Vinegar by themselves always refer to pure 

apple cider vinegar as defined above. 
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RESULTS OF INSPECTION, 

Without making himself known to the dealer, the inspectors 

bought, from time to time during the winter and spring of 

1915, samples of vinegar on sale at retail in the State. In each 

instance the inspector asked for one quart of cider vinegar. 
In the table on pages 78 to 80 the results of the examinations 

are given. Each sample was tested for the following: Net 
volume. Total acid. Total solids. Non-sugar solids. Ash 

in non-sugar solids. Total ash. Specific gavity. Dextrose in 
100 cubic centimeters. The polariscope reading. Odor. Flavor. 

Odor of burning solids. Color. 

The analytical data are not published as they would convey 
little or no meaning to the non-professional person. Vinegars 

that are normal cider vinegar are “passed” in the table. The 
adulterations found are stated in plain words. All results were 

promptly reported to the State Bureau of Inspections. The © 

adulterated and misbranded cases were investigated and prosed- 

cuted by the Bureau as directed by the law. 

.Wine vinegar always means vinegar made from grape juice. 

There is practically no wine vinegar used in Maine. The so- 

called “‘white wine” vinegar is a distilled vinegar and not a wine 

vinegar. 
Malt vinegar is made from barley mee Sugar vinegar is 

made from cane sugar produtcs and glucose, vinegar from starch 

sugar. 
The above are undistilled vinegars made by fermentation. 

Distilled vinegar is the product of fermetation of dilute dis- 

tilled alcohol from any source. 

Vinegar of any kind must contain at least 4 per cent acetic 

acid to be up to the standard required by the pure food law. 
The word pure cannot be legally used if a vinegar is not up to 

standard or contains any added foreign material. 

In case a vinegar is colored by the addition of a solution of 

caramel (burnt sugar), the word “colored” will be construed 

as covering that fact. If any other kind of coloring material 

be used, the kind and amount per gallon must be stated. 

Strictly pure apple cider vinegar containing not less than 4 
per cent acetic acid does not require a label. All other kinds of 

vinegar must be plainly labeled, branded or eee so as to 

show the exact character thereof. 
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VINEGAR 

Table showing the results of examination of vinegar sold the 

imspector as cider vinegar in the winter and spring of 1015, 

arranged alphabetically by towns. Cider vinegar should be 
made from apple cider without the addition of water, color, or 

other foreign material. It should be racked so as to be clear 

and free from solid particles and contain not l-ss than 4 per 

cent of acetic acid. 

NaME AND ADDRESS OF DEALER. RESULTS OF EXAMINATION. 

BATH. 

14730|Bath Cooperative Assoc., E. J. Murphy, Megr.|Passed. 

TEE Oe TBS SEOs 01 SBA Cote ean Porearaes nian ea inser Sh rere ee Passed. 

14736|Cash Market, J. W. Moulton, Mgr.......... Passed. 

MESS Wir halsenac Woke. « ssergdewar veda aenieeeayen ee Colored with caramel. Adulter- 
ated. 

AA AV oe Meee eLetters Mie orinh ai Guaacletacciu) arcoecsrtepnyiein tie Passed. 

14744|Herbert Hodgkins.................. SAU ey 

ATA Plt Bac err Tey DEE eect ia saree gen yiahi za is soc otahiega) atiey oe 

TEESE NN sz al Ero Co Us A aaa cs ener Reet Ra eS cre 

ASO WEEE Le IT OSC rs, Fein sie tace ele cule cp teiarte ico calles 

Tet SYA Oy] BLES woop ea ee ee ioe) a 

HALOS ee MERE LT Yesueensee ne cate rooe te neem cine in cae Moy Mareeacs 

e172.) Ombre hvullman nines yee eee serene are sic 

HAAS) GavAs Santor de Co miss kee i ay ake aes 

14728|S. Strout & Co...... bots tae Bee ex Amltes sie: 

TA NV eteg OWieb b-picke tees agen ilar aiacnes erat ae nem a 

NAB TI CGS Miia Neto ay 0) Keynes pital ihe tbeaeee alate ean ee ma tee 

HAA Geos be Wallace cies. shee sie sete t ayes tes lobeceeuste 

eA ONE Oy aWirigia tase. cece sc etiois one y crotsin icone: 

Colored with caramel. Adulterated 

Passed. 

Passed. 

Passed. 

Dirty. Contained mother. and 
small particles of charcoal. 

Passed. 

Passed. 

Reduced with water. Adulterated 

Passed. . 

Dirty. Contained mother, and 
small particles of charcoal. 

Reduced with water. Adulterated 

Passea. 

Passed. 

[TS aa 

ee 

eae ay 
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Tcble showing results of examination of vinegar—Continued. 

Station number. 

14380 

13993 

13992 

13994) Fe Seana waycec ise ose cio ar ae Reduced with water, 

NAME AND ADDRESS OF DEALER. RESULTS OF EXAMINATION. 

BIDDEFORD. 

ANI GTE WS ee ET ORT Gan ee ager neta ers) een 

BibGAUCBIOSL Ly cok arc eae ee ee ee 

Gartlandts; Dunn ee ae a ae 

CAPE ELIZABETH. 

Adulterated 

Adulterated 

Adulterated 

Adulterated 

Reduced with water. 

Reduced with water. 

Reduced with water. 

14339 AndersoneBrossy..c- 9s cuebe eine seine po eee Passed 

FAIRFIELD. 
T4005 | David Kane se eee ee eee en ae Below standard in acid. An in- 

: completely fermented cider vin- 
egar. 

14006/GE AS Savages necsierleee eee eee Passed 

14004|\Wamns Seltzer: ool Aenea eae eas A sugar vinegar. Misbranded. 

KENNEBUNK AND KENNEBUNKPORT 

14008| Geos is Cousins. 26 cries cite aren eee Passed. 
14009|Littlefield & Webber............... assess Reduced with water. Adulterated 

1400“) Rois) Bittletieldiiec5 ee pps ee eee Passed 

14010) Ws Bi ¥LoObey.: cae = eee ea ee Cider vinegar. Short measure. 

NORRIDGEWOCK. 
13985|Brackett & Russell..............-...--: -...|Reduced with water. Adulterated 

OAKLAND. 

13984) Blake Brosia sc e)consey gt ee eee Reduced with water. Adulterated 

13983 ArthuriOliver: 2 -s0 seem ie se eee eee Passed. ; 

13986 F Wie Smt hia Aes ee ae a ee Passed. 

PORTLAND. 

1ASOT Bac brammise yon 00s eesiace ear ane UM arene A sugar vinegar. Misbranded. 

14331 WiiS Baileyierdn oo neh Le ot aa Se eae Passed. 

14349 iNoal Bernstein’. ayer et ee er ee ee Passed. 

94330 | Carl’ S\ Blom begets «enter ae heer ae Reduced with water. Adulterated 

14335| CMA BowkeriGo.vyaee eee tee ee Reduced with water. Adulterated 

143621 Walliamybs Gamal. totae teers yee ee Reduced with water. Adulterated 

TS BY 9h OF Bad Drvated (chip's ieee wenneeer ane ate Po dicdye Gere Reduced with water. Adulterated 

14399 hMres donne Dona hey.) 01 ci ieee eit see A colored, distilled vinegar. Mis- 
branded. 

14360|32-sDonehertys al. 8 see a Bice onesie lat Passed 

fAZG4 1 Greene 4 BarreauLre, eis) cineeia toe els are Reduced with _water.'! Adulterated 

14309 Scotbveether. ai. | ol; eset ou aiieraaiiiets eleve pet Rer Passed 

a a 
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Batic showing results oa examination of vinegar—Continued. 

q 
ao 
2 NAME AND ADDRESS OF DEALER. RESULTS OF EXAMINATION. 
as 

na 

1AS2 5 Charles Wie ElOntomsacrtejelarcls)velelelenerisrs ella Reduced with water or distilled 
vinegar, or both. Adulterated. 

MAC Sk UelwmEoitconsansoorsooosoens vo oGoRode™ Passed. 

IDDM 1D); VOM, Gb Se5 60 booouccuDcoGdo Bu oD Reduced with water or distilled 
vinegar, or both. Adulterated. 

6l435'7\Solomon Johnson... -.. ....-5-- 2... ee eee. Reduced with water. [Naultenated 

14345|Roswelg Jones....--::--.- Senate Meo einreeea male Mixed with distilled vinegar or 
® reduced with water. Adulter- 

ated. 

14355/C. E. Kelley.......-0+....--+: dole buideanes Reduced with water. Adulterated 

14333|R. M. King........ paar rec Muna aris Reduced with water. Adulterated. 

ASIA WAIsertulaiWovellicws sehen wintcs clos teda coe Waleroehe Reduced with water and colored 
with carame]. Adulterated and 
misbranded. 

MASH Gharlesw\laloneyammrmcmce clase cee cic ta. Passed, 

4328) eAsmVioresheadis cic scltclsie iis sere se saccs os ul = Mixed with distilled vinegar. Adul- 
terated. 

SHO CeaguWrebatker di© Onnecuelelcsis ci cite sue see Reduced with water. Adulterated 

14363|(Gharless Hy Parken= s./jeicieieie siciee one clots cen Passed. 

ASPB, Seoclersy Ces asoonsocddaesces pe en eee aise: Reduced with water or distilled 
| vinegar, or both. Adulterated. 

14332|Six Links Market, Sumner Johnson, Mer... .| Passed. 

USSG) TE ILS AW EMO go Siig cioces HOOterD choco cise eaco emoneds Reduced with water. Adulterated 

SACO. 

13991|Casseboom & Thompson................... | Cider vinegar. Short measure. 

MSO GOW Bicewamy Wie AY acini coc sr ayeicreisicre epetete eleleheleus ia) eel ' Passed. 

S939) Rese MCTLOW/et cision coeteraue aiela s aka Gi sisvecenaes sve els Passed. 

SKOWHEGAN. 
TSOP Cs NR DEIR patie ces oar leer no Ie eR Passed. 
13988) Jewett’s Market ee HOSA a pas eegrmate ool srl ide As ae a Passed. 

SOUTH PORTLAND. 

mI SSos hehe Anderson «Con. sess. se eee eee Passed. 
Sond me am p belli icceenseecsoetsausitas acres aun Cider vinegar of poor quality. 

HSA lem Wie ID UM OMe spare cua ieseoclse. acteueteieie ch asucuanee sees Passed. 

Are tO) Aten epic cate teres. doa scerie pote ensieteroenensh ede redave enews Passed. 

UASBAIIT, Wiio INTO oe Com. GaucsoouGdoudueccudongee Passed. 

SPRINGVALE. 

I OUMINELOMMBrooksrc SOM siete yore ieee ets Passed. 

TAZOMZIRO wera Bactlettynrien a nacicm racer aieaiere cls Reduced with water and reinforced 
with distilled vinegar. Adulter- 
ated. 
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Table showing results of examination of vinegar—Concluded. 

ae 
= © 

Ze NAME AND ADDRESS OF DEALER. RESULTS OF EXAMINATION. 
3 ‘ ee 

WATERVILLE. 

13995| HATH: (Cotes very cesses heels Ge eh OC ER Passed. 

USOT esi Craigt: cate Sica ee Ee Passed. 
14002/Arthur Daviaeee ee eon ee eee Reduced with water. Adulterated 
T4003 (BIW Wambertercaccce ene ee Oe eee |Reduced with water. Adulterated 
1S99S8)Re Ey -McCallumeseres nena eee ee ‘Reduced with water.» Adultérated 

14001|John' Pr Pillott.) 2 sie ken ae ee eee ‘Cider vinegar incompletely fer- 
mented. Short measure. 

13999) Ghassibomerleaut si eee eee Passed. 

14000\Reny, & Veilleuxsaess. 35-2 eee Reduced with water. Adulterated 

13996)SS Beawihitcomb)&Coesse ss. ee oer ree eee |Reduced with-water. Adulterated 
Short measure. 

WESTBROOK. 

14348|R2.Cs Booth bys ok a ae en eee eee Passed. 

(4544 Chriseni& | Graftamene eer ee eee ogbseGe Reduced with water. Adulterated 

143477)|hetGagnonadsncsincs cle ccc inne eee |Reduced with water. Adulterated 

14342 Haskell GPAnGerson Ma) .eris se sere see ee |Passed. 

14343|(Johnson Gi BYepecrt oe eee nen eee Reduced with water. Adulterated 
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CREAM AND MILK. 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of milk and cream in Maine. It is the duty 

of the Maine Agricultural Experiment Station to make the 

analyses of the samples collected by the Commissioner, and it 

is the duty of the Director to publish the results of the analyses 

of the samples of milk and cream, together with the names of 

the persons from whom the samples were obtained, and such 

additional information as may seem advisable. 

Note. All correspondence relative to the inspection laws should be 

addressed to the Bureau of Inspections, Department of Agriculture, 

Augusta, Maine. 
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REQUIREMENTS OF LAw REGULATING SALE. 

In order to be lawfully sold in, Maine milk and cream must 

be of good standard quality, free from adulteration or the addi- 
tion of water or any foreign substance. The cows from: which 

the milk is drawn must ‘be free from disease. The cans and 

other utensils must be clean and in a sanitary condition. Milk 

from which any of the cream has been removed cannot.be sold 

as milk but may be sold as skim milk. Cream must contain not 
less than 18 per cent milk fat. Milk must contain not less than 

11.75 per cent of milk solids and not less than 3.25 per cent of 

milk fat. All dairy products from the time they are produced 

until they reach the consumer must be protected from filth, 

flies, dust or other contamination, or other unclean, unhealth- 

ful or unsanitary conditions. A lawful gallon of milk contains 

231 cubic inches and all sub-divisions of the gallon in the same 
proportion. Bottles used for the distribution of milk must be 

sealed by the State, town, or city sealer of weights and measures. 

RESULTS OF EXAMINATION. 

The results of examination are given in tabular form in the 

pages that follow. 
In the column under “Remarks” the terms used have the 

meaning as follows: The terms “excellent,” “good,” “fair,” 

refer to the fat content in milk that is up to the standard in 

milk solids. . 

“Quality excellent’ means more than 4.5 per cent milk fat. 

“Quality good’”” means between 3.5 and 4.5 per cent milk fat. 

“Quality fair’means between 3.25 and 3.50 per cent milk fat. 

“Below standard” refers to the fat or the solids as stated in 

table. 

“No dirt’? milk contains no visible dirt. 
“Very slightly dirty” milk contains at least one particle of 

visible dirt. 

“Slightly dirty” milk contains several particles of visible dirt. 

“Dirty” milk has quite a large number of particles of visible 
dirt. : 

“Very dirty’ milk has a large amount of visible dirt. 

“Lawful” milk is free from visible dirt, and is up to, or 

above, the minimum: requirements for milk solids and milk fat. 
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CREAM, 

Table showing the results of the examination of samples of 

cream collected in April, May and June, 1015. 

= E | NAME AND ADDREss. = 5 REMARKS.* 
iE =a] 

(5081)E. Locke, Augusta.................... | 31.0.No dirt. Lawful. 

15079 Merrill iBrouhers, Augusta. . 2. cee le 35.0) Very dirty. 

15083|Webber & Hewitt, Augusta............ | 30 .0|No dirt. Lawful. 

5085 as. Young, Augusta... 2.2 555. occ 34.0/No dirt. Lawful. 

14707|Charles Hillman, Bangor.............. 24 loli: 

14720| Maine Creamery Co., Bangor.......... 26 0 Very slightly dirty. 

14675|O2Connell Bros:, Bangor. 5..-..--.-..-- 34 0.No dirt. Lawful. ; 

HAG OIML 18S Wialkoa; leknlore a5 ooo oka Goda 31 0|No dirt. Lawful. 

14663|/F. M. Leathers, Brewer............... 39.0|No dirt. Lawful. 

H5OSS he @onant--Hnreeport-c aos 6 sess 24 .0/Slightly dirty. 

15054)C. T. Dillingham, Freeport............ 24 0.No dirt. Lawful. 

15055|C. T. Dillingham, Freeport............ Seu NG dirt. Lawful. 

15069) Brann’s Market, Gardiner............. 34 aw dirt. Lawful. 

PaoOoEeeAe Gilline@o-, Houltony...0. 24... 4 oh, al stenene dirty. 

14:764)}Knox Bros., Houltons. 2:2... 2. -5. 3... 28.0) Very slightly dirty. 

14758|MecGary Bros., Houlton............... 21.0 Slightly dirty. 

14:749\ Jeb Robinson, Houlton. ...<-.s.--.+- 21 UNe dirt. Lawful. 

T4767|Sincock Co., Houlton. ................| 29.5'No dirt. Lawful. 

14AG(SIW. I. Hillier, Orrington. 2.0 ..-...2...° 29.0,No dirt. Lawful. 

14792|R. H. McDonald, Presque Isle......... | 21.0]/No dirt. Lawful. 

14790| McKay & Barker, Presque Isle........ | 28.5)No dirt. Lawful. 

15006|Joseph T. Dougherty, Portland......... 35 tle ori dirty. 

14983/C. W. F. Goding, Portland............ | Beagle dirt. Lawful. 

14987|Chas. W. Horton, Portland............ | 29.0'No dirt. Lawful. 
14991|Ernest L. Landry, Portland............ 35 lee dirt. Lawful. 

14Sfo|e Ac Mercier ©o., Portland... -.....-.. 34 dk dirt. Lawful. 

14842|Turner Center Dairy, Portland......... 23 olstightly dirty. 

14863|Turner Center Creamery, Portland..... 34 aie slightly dirty. 

14897|Bert Clifford, Waterville...:........... 22 vie dirt. Lawful. 

* Por explanation of cleanliness see page 82. 
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CREAM—Continued. 

aE 33 
23 NaME AND ADDRESS. “° | REMARKS.* 
DA =o 

14901) Wm. GhddenWatervilles ye se ee 25.0 Slightly dirty. 

14889/E. C. Mathews, Waterville sei) -caee 22.0\No dirt. Lawful. 

14886 Warren Lb. Nye, Waterville. .....2..22- 29.5|No dirt. Lawful. 

14903/W. F. Rhoades, Waterville............. 11.0|Below standard. Very dirty. Un- 

14941 F. H. Freese, Woodfords............... 30 Slvee ushers dirty. 

14926 Geo. H. Philbrook, Woodfords.........) 32.0 No dirt. Lawful. 

14923|M. Volente, Woodfords..............-. 31.0|/No dirt. Lawful. 
| Heavy Cream. No Standard. | 

14644/G. n--Butman,, Banos cee ae | 35.0 No dirt. 

14717|G. W. & C. S. Leighton, Bangor........ | 42.0|No dirt. 

14722) Maine Creamery. Bancors | 5). see | 39.0 Slightly dirty. 

14677|D. Jo McGraw, Banecor ee eee ole | 30.0 No dirt. 

14620}C. H. Morrison, Bangor...............| 33.0 Very slightly dirty. 

14682\F. i Peavey, Bancoree ce ecen eee 31.0 No dirt. 

14638|F. W. Savage & Son, Bangor........... 30.0) Slightly dirty. 

14716 Staples & Grfiny Bancor-- soo ee eee 40 .0| No dirt. 

14718/Townsend’s Cash Store, Bangor........ 43 0 Slightly dirty. 

14670) Woks Whites bangorce =) irr 33 .0 No dirt. 

14683|Earl W. Wilde, Bangor...............-. 42.0\No dirt. 

14673| Mah Walsonsbangore epee 35.0) No dirt. 

14680|'C. F. Winchester, Bangor.............- | 31.0 No dirt. 

14700) Danforth Bros., Brewer..............- | 38.0 Slightly dirty. 

14723 Kenney & McMahon, Brewer.......... | 39.0 No dirt. 

14646|l.-L Lewis! Brewer... scan see eee 39.0 Very slightly dirty. 

14702)E: B: Marsh; Brewer:... 2 - eee oe | 38.0 Very slightly dirty. 

14698 Daniel Rooney, Brewer..............-.- | 39.0 Very slightly dirty. 

14769 Caribou Public Market, Caribou....... | 22.0 No dirt. Poor for heavy cream. 

14773 C. C. Gammon, Caribou............... 28.0 No dirt. 

147711 CP eHusseyaaribou «cen sate | 24.0 No dirt. Poor for heavy cream. 

14777|Mercier & Co Caribou..-.....-.-....- 28.5 No dirt. 

TAO) Red eaArsonngs Cari bous- ace eielsioiaereleielc | 19.0 No dirt. Poor for heavy cream. 

TATGSHE Re Ley ders ee arIbDOUs eco acco cre | 25.0 No dirt. Poor for heavy cream. 

14774 Scates & Co., Caribou..........----++- | 29.0 No dirt. 

* For explanation of cleanliness see page 82. 
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CREAM—Continued. 

NAME AND ADDRESS. 

Station number 

REMARKS.* 

WAddonscates 6 Co:, Caribouc....-ac0a-0-% 

14779|Shaw & Mitton, Caribou.............. 

14772 Tornquist Brothers, Caribou 

15070 Clarke’s Market, Gardiner............. 

15074 A. W. Cunningham & Co., Gardiner.... 

: 15073 Manson’s Market, Gardiner 

14652 G. H. McKay, East Orrington......... 

14611 E. T. Carver, Hampden 

14754 Cottle Bros., Houlton 

14748 Hallett & McKeen Co., Houlton........ 

14751) Albert E. Mooers, Houlton 

15008|Chas. F. Barber, Portland 

14917 Sara Blumenthal, Portland 

14872) L. B. Chipman, Portland 

14874|L. B. Chipman, Portland 

14914) A. Cohen, Portland 

14838)\Conwall Cash Market, Portland 

14985 

15005 

14884 

14862 

14982 

15003 

14819 

14879 

14950 

- 14993 

14876 

14910 

14919 

14870 

14957 

15029 

Conway Grocery Co., Portland......... 

Joseph T. Dougherty, Portland......... 

A. B. Drew, Portland 

Wes Dunn eb onbland see mrsyaisrn si teerek 

C. W. F. Goding, Portland 

Jeet pehiofimans mortlandupieeydse titi 

B. Huberman, Portland 

Littlefield & Co., Portland 

James J. McCartney, Portland 

Geo. W. Parker, Portland 

C. J. Pennell, Portland 

R. R. Reed, Portland 

Mes teeRichardsweonrtlandsy.nia lesa 

Home Dairy, Co:, Portland.. .f22..4 4... | 

ieeAveMercier Co:, bortlands.c. aces ee | 

Parke hruib) stores bortlandes. cess cee or | 

m0) Ino dirt. Poor for heavy cream. 

No ‘dirt. Poor for heavy cream. 

No dirt. Poor for heavy cream. 

No dirt. 

No dirt. 

No dirt. 

No dirt. 

Slightly dirty. 

No dirt. 

No dirt. 

No dirt. 

Slightly dirty. 

No dirt. 

No dirt. 

No dirt. 

No dirt. 

Slightly 

No dirt. 

No dirt. 

No dirt. 

Poor for heavy cream. 

Poor for heavy cream. 

dirty. 

Very slightly dirty. 

No dirt. 

Very slightly dirty. 

|No dirt. 

No dirt. 

No dirt. 

Very slightly dirty. 

Very slightly dirty. 

No dirt. 

No dirt. 

Slightly dirty. 

Very slightly dirty. 

No dirt. 

* For explanation of cleanliness see page 82. 
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CREAM—Concluded. 

Se | NAME AND ADDRESS. | =e | REMARKS.* 

a8 28 

14868 Geo. C. Shaw Co., Portland............ 38 .0|No dirt. 

14960 Frank A. Stephens & Sons, Portland... .} 45.0|No dirt. 

14952 C. aS wettrCommeonnlandee sees 46 .0|No dirt. 

14841|Turner Center Dairy, Portland......... 41.0|No dirt. 

15027|Tuttle IBTOSsSweortland (ieee ee ete ie 42 .0|No dirt. 

14881|J. L. Waite, Portland) 255.00.) 47 .0|\No dirt. 
14866|W. L. Wilson, Portland............... 45.0|No dirt. 
14909|W. IL. Wilson & Co., Portland.......... 45 .0!No dirt. 

15025| York & Cone ortlandeeeeee eerie 47 .0|No dirt. 

14788, Max X. Beaulieu, Presque Isle......... 28.5|No dirt. 

14789) Max X. Beaulieu, Presque Isle......... 29 .0| No dirt. 

14791/R. H. McDonald, Presque Isle......... 27.5|No dirt. 

15786|McEachern & Tribou, Presque Isle..... 25.0|No dirt. Poor for heavy cream. 

14787|McEachern & Tribou, Presque Isle.....} 25.0|No dirt. Poor for heavy cream. 

14696|M. F. Ayer, South Brewer...........-- 36.0|Slightly dirty. 

14661/C. E. Baldwin, South Brewer.......... 38.0) No dirt. 

14692|S. L. Herrick Co., South Brewer........} 31.0|Slightly dirty. 

14693 F. W. Wentworth, South Brewer....... 29.0/Slightly dirty. 

14898 Bert G@litford’ Waterville sori sieicteyecie 33.0) No dirt. 

14894|L. M. Emery, Winslow..............-- 44 .0|Slightly dirty. 

14935|W. SeiBalleya Wioodiords creamer err 42 .0| Very slightly dirty. 

15016|C. M. Bowker Co., Woodfords......... 37 .0|No dirt. 

15014/N. J. Cobb & Son, Woodfords.......... 37.0/No dirt. 

14929|A. J. Curtis & Co., Woodfords......... 32 .0|No dirt. 

15022) Fred B. Estes, Woodfords............. | 47.0|No dirt. 

14936 S. W. Johnson, Woodfords............. 42 .0|No dirt. 

14939 E. by RidlonsaWiOodLord Spaeth tteleieie elt 30.5) No dirt. 

15018) L. P. Senter & Co., Woodfords......... 47 .0| No dirt. 

15020 L. P. Senter & Co., Woodfords......... 34.0) No dirt. 

14924|M. Volente, Woodfords..............-. 49 .0|No dirt. 

15012| Woodfords Cash Market, Woodfords....| 45.0|No dirt. 

* For explanation of cleanliness see page 82. 
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Table showing the results of the examvnation of samples of 
milk collected in April, 

OFFICIAL, INSPECTIONS Wie 

MILK. 

May and June, 1915. 

87 

eZ 
8 g NaMeE AND ADDRESS. Results of Examination.* 
Mma 

AUBURN 
AL is UII OM SLOSmenye etter ceencecteiecisleieicre ic Quality fair. Slightly dirty. 

pias 79 (DumonteBrossc sce eo Quality good. Very dirty. 

AL es ENaC ame ATM A shies ac neracrees ote a arene ane Quality good. Very slightly dirty. 

IES SO INGRNeblondtemnrs eset cela ees Quality excellent. Dirty. 

UGLRSIY NTS ING) Woy avo een ames alens ose Sees ce Quality excellent. Dirty. 

IAGO Srerml ae IER So ooo eacodoobbonedduo Quality excellent. Dirty. 

MAD OIOISmalWide anes acces cece a alee ores Quality excellent. Dirty. 

TUS PAN Dest Oe BEY) oc) eaters aie tise ee eee oe Quality excellent. Dirty. 

14574)Turner Center Dairying Association. .|Quality good. Slightly dirty. 

14588) O: Varnum..-.......-- 22.2. eae Quality good. No dirt. Lawful. 

AUGUSTA. 

MSO SO NH MILO C Kerner ce een ier actin Clio area Quality excellent. No dirt. Lawful. 

PeG7S|MerulleBrotherss)- 04-4208 ccee ae Quality excellent. Very slightly dirty. 

15082|Webber & Hewitt.................. Quality good. No dirt. Lawful. 

UEORMW IES: Woven ae dens one coe oes Quality excellent. No dirt. Lawful. 

BanGcor anp Hast Baneor. 

NAGI pba Barmess 00 18 ea ea ere Quality excellent. Dirty. 

NAGS IRA BaATMeSarr se asec onc Sissi er Quality good. No dirt. Lawful. 

HA G26 Ree Chandleraqm cs 6. - assess Quality good. No dirt. Lawful. 

OZR ©handleriwsmse sas crests tices eee Quality good. No dirt. Lawful. 

TAG42 ii A @onstantine. ©. ....55.....-5-- Quality good. Very slightly dirty. 

14643 ewAGe Constantine. ...4....2064ee.06. Quality good. Dirty. 

NAGPANN TS ets ID eo b eo con eoE BD oS ood Quality good. Slightly dirty. 

NAGZO NHR AOE LET amis eens hclpe ate tncls aya ers Quality excellent. No dirt. Lawful. 

LLG GoWevlnu Gran tretcsccice ces cys nah a ate a ee Quality good. No dirt. Lawful. 

HE GOG Weel Grants =i isc cass ee oe ea a ae Quality fair. No dirt. Lawful. 

TAGPA (Crs ale leliboun e's Isle neue dogo usooer Quality good. No dirt. Lawful. 

HAG 20 |My ARLE WAS cron ay Sele a ciclo e ale Mees ane Quality good. Slightly dirty. 

HAri2uiNiaine:@reamery,..-- 465s ese oe vai Quality excellent. Very slightly dirty. 

NAGTGND a JeVicGraw <alee\. aoc he ee ios Quality excellent. Very slightly dirty. 

* For explanation of quality and cleanliness see page 82. 
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MILK—Continued. 

— > ee 

REsuLtTs oF EXAMINATION.* 

No dirt. Lawful. 

Slightly dirty. 

Slightly dirty. 

No dirt. Lawiul. 

Below standard in total solids and iat. No 

tandard in total solids and fat. No 

Very slightly dirty. 

Very slighily dirty. 

Slightly dirty. 

Collected by the mspector as milk. An- 
alysis shows it to be a cream below law- 

Slightly dirty. 

No dirt. Lawful. 

Not examined for dirt: 

Not examimed for dirt. 

No dirt. Lawful. 

No dit. Lawful. 

Very slighily dirty. 

No dirt. Lawful. 

No dirt. Lawful. 

No dirt. Lawiul. 

No dirt. Lawful. 

No dit. Lawiul. 

ES 
ae NaME aND ADDRESS. 
Da | 

14710)A. A. Morrison... --.---30--2+-++-- ‘Quality good. 
14618\C. Be) Morrison: Scere ew seeeeces 'Quality good. 

14619|C. Hi: Morrison sino. one ois Se ee | Quality good. 

14655 F. Er: MEOW Ese sore ore acter Quality good. 

14656 RUT IMEGQWEE. 2 tote co 6 oc cle Seta sere | Below ebanciare a 

14674| OZ G@onnell Brose ee ete Below s 
| dirt. Unlawful. 

S42G680Re i Peavey 2 ocieienectescie ete eee (Quality excellent. 

146711 GSH. iPetersomee se =e otto -|Quality excellent. 

14713) We Be lchards. cae ee oe (Quality good. Wery dirty. 

14639 F. iW. Savace &iSonso. poet eel ‘Quality good. Very slightly dirty. 

14719| Townsend’s Cash Store......---..-. | Quality fair. 

VAGG69] WHS White? co 2 eae eee nee nee Quality good. Dirty. 

14684|Earl W. Wilde..........-.-.- ae se 

| ful standard strength. Dirty. 
14679 C. i; Winchester 3. 2200 oc) acre cee :| Saat good. No dirt. Lawtul. 

14623| Walter Wright. - <2 ioe amie wire Ms Quality fair. Slightly dirty. 

14624 Walter Wrishts sg ee ee ‘Quality road 

BraDLer. | 

14964|W. So Cameyencse rae ee area ‘Quality good. 

14652 Levi MADD vase eee sien Ree as Quality good. 

14635) Welch Pe ne ae ee ae eet aor ee ‘Quality good. 

| Brewer ND SouTH Brewer. 

14659) C. Baldwin: Ges crcieian= ce paeieves ae | Quality good. 

12660| Gs Be Baltyan eet Se es lOuahtiyreract 
14725|3- Po Grawiord.-- 2) 22) re - == -i=--] ‘Quality good. 

14726|J) Ps Crawford) 222s: yeqcca-se ee ‘Quality fair. Very dirty. 

14701) Danforth Bros.....-.-------------- | Quality excellent. 

12616 Hd Dadeherey soe sae louslity ecods meni 

£4617 | Hee Wougherbyeren eee cree ae Quality good. Very dirty. 

T4657) © awe Ge Ore e-em ieee teed Quality excellent. 

T46581G. We Georges cue oct oi) telnet lOualey good. 

14687) Ralph: Getichellee <co- 2 oe eee = | Quality good. 

14688) Ralph Getchell. . 22.2. -2.022.--- Quality good. 

Quality excellent. 1466715. i Marlow. 46. < 2S os Sete otietees No dirt. Lawful. 

* For explanation of quality and cleanliness see page 82. 
Ce ee Ce ne nl en re oe 
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ALG GSMS EL AT LO Wis ays ve lo/eyehe oteerdvecdievelel's) ec ouais 'Quality good. Very slightly dirty. 

14724| Kenney & McMahon............... Quality excellent. Very slightly dirty. 

AGO SI HeWenkcyeridc Conan access ce oeeee. Quality good. Slightly dirty. 

HAG Eee VinMeAtHersss.\. «\sceis 2 sine sieeve |Quality good. Very slightly dirty. 

WAGGA Hee VieWeat hersse svt oie sic cre ee ere ele ‘Quality good. Nodirt. Lawful. 

PUA GAS Weeds Le WAS 05 ss ois sissies sie shay siw se See w Quality good. Slightly dirty. 

HGS 9 WARTS MULE GLE. crlreieyesticls a: ereneredsspereree> eve tire Quality good, Slightly dirty. 

AG OO PAmoaniib bles ctaye atic Geen ean eteisiers a Quality good. No dirt. Lawful. | 

MAG OIA IME NUIT GIO sci tice ere gf gars Slee slanedavectals Quality good. Slightly dirty. 

TA Osher vlarshye-icc sc cea SO Aes ut RU Heat ae Quality good. Slightly dirty. 

WACAOHIS 12, Aultatnye Cs Solo ogo daeogeus boos \Quality good. Very slightly dirty. 

HAGAN SeebeVourna yds SOM tase cieiscee anes Quality good. Slightly dirty. 

AO 5 Viel Perkinsins bile). /asietetetnete ns fc Below standard in total solids and fat. No 

Ariat ete eRobbingi se. lie Sead. ol et aie PeedeNe dirt. Lawful. 

Arlo) eelemEyob bins.) + ais) sole sien Seacrest Quality good. Very slightly dirty. 

TAGIAiDanielubooneyen s+ oseec as see acl. Quality good. Slightly dirty. 

HANOI ees EVOWWC ae nie Nlelajeye lene lelscuetenee ct a ane Quality excellent. No dirt. Lawful. 

UWACAR IE, Jal, Soci reqig eg ei Gib cae oie ce clas Quality good. Slightly dirty. 

IAGAGHIL, TBI, Siting oo Gooeanoodeso bobo uC Quality good. Slightly dirty. 

ORB Ls Tele Shrove poo oneb eS oomioe aun aoe Quality good. Nodirt. Lawful. 

HAG aaiIly Tele Seaiiiloc capo oo sodedon bouddooo Quality good. No dirt. Lawful. 

HATOA RE MW) steby OM PSOM seis stereos anions Qualijy good. No dirt. Lawful. 

146941. W. Wentworth.................. Quality good. No dirt. Lawful. 

CaRIBOU. ; 

Was Mercier Brothers. .)s02 + sees ose shee @uality, excellent. Very slightly dirty. 

HArMEIScates|&\ Cou.) sks. . wees ee sea Quality good. Slightly dirty. 

FauMoutH aNpD WEST FALMOUTH. 

| LAS 1B,, 18, JUG saoiG 6 6 aise loco ood cob Quality good. No dirt, Lawful. 

IANA WEL, 18, IGGEATHOINGS boo be obob moO doo dn Quality excellent. No dirt. Lawful. 

TASES Noyes Milks ©o. sits. octets ele no oleae Quality good. No dirt. Lawful. 

ASA ONE Nay WILLS OID. Yaysirel vel syesenarrccss siukelsioteee s/s Quality good. No dirt. Lawful. 

TAS 5ii\Wilson Roberts. ....-..2sc60- sco: Quality good. No dirt. Lawful. 

* For explanation of quality and cleanliness see page 82. 
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FREEPORT. | 

15052|B. HM (Conaiitensxcys yea eee Quality excellent. Slightly dirty. 

15057/F. WW ibbe yin aes hc onary sis eo |Quality excellent. No dirt Lawful. 

T5058|P Ri Lord) is ooene ons -rleiseeis ane et |Quality excellent: No dirt. Lawful. 

TUGy iy Mess (Ce Cp MNCs ca scadcssaasedocs. Quality excellent. Slightly dirty. 

TGA lis Gs WENSs cc occacocoscoosescaccos 'Qualit y good. Very slightly dirty. 

| GARDINER. 

UG yAillBlo dc WOMAGs cococuocdsonopdceocces Quality good. Nodirt; Lawful. 

piste ds iti. so oobeososecosocnG505¢ Quality good. Very slightly dirty. 

15076\/A- Hastings & Son.............. »..../Quality excellent. No dirt. Lawful. 

15077/A- Hastings & Son............-...-- Quality good. No dirt. Lawful. 

15066|8- Jones OODs hee ee eee Quality excellent. No dirt. Lawful. 

15067 S- JonesiG&iSons--ee eo ae eee (Quality good. Nodirt. Lawful. 

“Bare ©. HS Moran see axon eee eee ‘Below standard in total solids and fat. 
|_ Very slightly dirty. Unlawful. 

15075] Willey & Davis ge siese aii aes eonerued Hae eral Crisnalyeis is shown 

| GLENBURN. 

14965, Rideouts tase sel ae ery eater eee solids and fat. No 

| Great WORKS. | 

114962| omy Mort ows reer tere ee ele Quality good. Very slightly dirty. 

HAMPDEN. 

TaGtOlE® yi CALVEL iy. Mec eet eine meee see Quality good. Dirty. 

14606 E. GaPattersoner:- eee Quality good. Slightly dirty. 

14607 E. G@YPatterson sean coc oe eae nalts good. Dirty. 

114714 ee Wes Coley Sons ere eter ra {Quality excellent. Dirty. 

Wis Aon lel, JHSUay. coches sono sshococso0= (Quality good. Slightly dirty. 

14609 John H. PETTY. We irs Rear eee |Quality good. Slightly dirty. 

faGialdBiBerryo ie) once ee care Quality good. Slightly dirty. 
VAGIG Bh Ids STAs ooo cocccodacts322ce50"- |Quality good. Slightly dirty. 

14708\E. BSWiard eh imi. cies oe) weet oer ‘Quality fair. No dirt. Lawful. 

14709|E. Bis Ward: 22:09 see eee ee \Quality good. Very slightly dirty. 

| HOovtton. | 

14755( Be AulBrewer 08M. 2-07 Sarasa e ease Quality good. No dirt. Lawful. 

14756 B. IA Brewer settee oot tetanus Quality good. No dirt. Lawful. 

* For explanation of quality and cleanliness see page 82. 



OFFICIAI. INSPECTIONS 71. 

MILK—Continued. 

Ol 

NaME AND ADDRESS. RESULTS OF EXAMINATION.* 

14752|Cottle Brothers. ..-................ 

14753 Cottle Brothers 

14747 Hallett & McKeen Co 

147 60 Harkins Bros 

14762 Harkins Bros 

14759| McGary IB TOSS ee Merete ce iri sben nea abee siees 

Neto wVicINal ly siete cys cies Sessa t 

14750] Albert IDs Wigner a aie 6 5 eee eee 

PAR EIWELS: Stott ons. ses .n goa 22: 
14766 Sincock Co 

Hel) aly= NOW PSO... -sistsrsie = Snes scacs edo 

LEwISsTON. 

14575 Lewis Cassavant.......... EAE ae 

14576| Lewis Cassavant 

14591 L. M. Donnell 

14584) M. VIER G Ofte mis ayaser isi was evans simu re 

“LVBED AE NG (CCS ere 

14573 I. N. LeClair 
14577|C. IMIS LEVENRB Souci ees oe eens ae 

14586 H. O. Wood 

14587 H. 0. Wood 

14582 D. S. Woodward 

Oupv Town. 

14968|Frank Brooks............-..+-.+++: 
14966 T. F. Monahan 

14967 T. F. Monahan 

14631, F. A. Potter 

14633 F. A. Potter 

PAGO REAM EPRI CHATOS: <:c5202 he. = sod lpsic td eh 

14963 M. St. Marie 
} 

ORRINGTON AND East ORRINGTON. 

14629 C. E. Baldwin 

14690 C, E. Baldwin 

(Qualitysexcellentua Notdintmiawiol 

Quality excellent. Dirty. 

Quality good. No dirt. Lawful. 

Quality good. No dirt. Lawful. 

Quality good. Very slightly dirty. 

‘Quality excellent. Slightly dirty. 

Quality good. No dirt. Lawful. 

Quality excellent. No dirt. Lawful. 

|Quality good. Dirty. 

Quality excellent. Dirty. 

Quality excellent. No dirt. Lawful. 

Quality good. Dirty. 

Quality good. Dirty. - 

Quality excellent. Slightly dirty. 

Quality good. Slightly dirty. 

Quality good. Slightly dirty. 

Below standard in total solids and fat. 
Slightly dirty. Unlawful. 

Quality good. Dirty. 

Quality good. Very slightly dirty. 

Quality good. Very slightly dirty. 

Quality good. Very slightly dirty. 

Quality good. Very slightly dirty. 

Quality good. No dirt. Lawful. 

Quality excellent. Slightly dirty. 

Quality good. Not examined for dirt. 

Quality excellent. 

Quality fair. No dirt. Lawful. 

Quality good. Very slightly dirty. 

Quality good. No dirt. Lawful. 

Quality good. Slightly dirty. 

Not examined for dirt. 

* For explanation of quality and cleanliness see page 82. 
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IE AG OR IS aleiG hats Ane tna eocing GO acc ‘Quality good. Nodirt. Lawful. 

14650} G2 Hep MicKayes =e eee Coe |Quality good. Very slightly dirty. 

146511G He Me Kayis mnis cece eee Quality good. Very slightly dirty. 

T4699VH TA Smiths eee ines rn ater Quality fair. No dirt. Lawful. 

PoRTLAND AND SovuTH PORTLAND. | 

14995)P Bannigansepee tees ee eee ‘Quality good. Very slightly dirty. 

14996)PBannigan. - 9.404 ste Do ee Quality good. No dirt. Lawful. 

T5007 Charles: -oBarberssee eee eee |Quality good. Slightly dirty. 

14970|W. B. Bennett, 252555 h.see en ee eee pew standard in total solids. No dirt. 

14915|Sara Blumenthal.............:...-- Gane eee No dirt. Lawful. 

14916 Sara Blumenthal...................|Quality good. Very slightly dirty. 

14954\M. BrowMstone see cccia a eee Quality good. -Very slightly dirty. 

14812 L. M3 iBryantond oss oe ee ee Quality good. Very slightly dirty. 

14978 W. Au Bryantaicee ce eee |Quality good. No dirt. Lawful. 

VA9TOLW): AS Bry antevchn. inet ee oe oe | Quality good. Nodirt. Lawful. 

1481 |JeP > Buckley 1s ean ae (Quality good. No dirt. Lawful. 
14919| Callas: 'Brost! S2ce ecco oe Co ee Quality fair. Very slightly dirty. 

14871\L. iB AChip Mansa ee eee ee eee ‘Quality fair. Very slightly dirty. 

14873/Le B.|Chipmisn, <7 as esas ae Quality good. Very slightly dirty. 

14997) CarlsP:7@hristianson.-<- see eee |Quality good. Dirty. 

14998|Carl P. Christianson.:.............. iQuality good. Dirty. 

TASD3| CHG Galley ae ee ee leneheecaogh Na ciei lest 

14913 A. Cohen®.. 3st eeaernre eee ‘Quality good. Ver, slishtlw dirty. 

14944] Bernard Gohen®.. ait. a aes | Greif good. Very slightly dirty. 

14921 Mrs. Mallte<@ollinsi;,.,34- eee lQuality good. Nodirt. Lawful. 

14955| J; d= Connollyyee <3. ces Toe eee Quality good. Slightly dirty. 

14984! Conway Grocery Co.............--- Below standard in total solids. No dirt. 

14976|Geo. iW Coombsse cui oes eae Ginn Very slightly dirty. 

14837! Conwall Cash Market..........-.... Quality good. Dirty. 

14859 H. ECottont sae. Lee Cie eee Quality good. No dirt. Lawful. 

VAS? 1 Neal Wie: Coxs fem < ccc -ars een ewan Quality excellent. Very slightly dirty. 

15004| Joseph T. Dougherty............... Quality good. Very slightly dirty. 

TASGCOW= SD unnty. cee sone hee ee eee Quality fair. Very slightly dirty. 

* For explanation of quality and cleanliness see page 82. 
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| 

ELS Gil WES OD) Uinta Siac wel \iaraneeaceiath ad 

HAO SS Map lowibcheeierse chen eoteta nls eerste: 

14804 
14980 
14981 
15002 
14817 

14818 
14986 
14878 

14805 
14920 
14820 
14829 

14945 
15000 
14990 
14994 
14810 
14822 
14840 

14949 
14808 
14992 
14877 
14858 
14947 
14999 

14948 
14911 

G@MWEMEY GOING tosis a ciisteke teiree ions 

(Cy WV 105 (Chorchivere te cop oeieosewan coe | 

UepH EVO fiimanieacetscn ci re ease resins 

lalouve IDAsIAy Cobdicadsonbooucaodnoboe 

Home nD ainya Condos ae cn cusvele siee sicye 

GheasaaWielorton ntsc cio seeiceons 3 

Betiubermaniar aires (asco aaa nt 

IMLS 18, IEICE ok Gye bade oc nios 

Mit sopARelsrealsom-ncrr me ip-erees saint 

IDs Als UOMO so no oobo se sacbeHonaone 

Jen Grrl OlN SON darter. ver ertice eee starts 

ID JOSSCISONS | asieit erase s1s ssn as oe ae Se 

Karlinudehoxeeann ce als Fateh cca ataietns 

Nine Remeiehtombar- ects onic ee ee 

Misin CW) sity eee rsye cies 8 ere Ace ee ae 

James Jo McCartney... o00.. 2 ose. 

PAINTS ClETAC Oster anatapaarsiali cia omer: | 

Ce Moreland wanes. eee ec seh ae 

BaNapelontanionemewe. seers 

ohne JepNASSE MN Arey aces Hover let hes tobias 

HONS (Geouwrearker eee ac sale aeeeee 

SEG OM sPenncll sy eee ae 

14943 

15001 

Wisi eee erlmanerwe erase ne ene 

Beeberlmuuttensis- eer cee ere wee 

| Quality good. 
i 
| 
| 

Quality good. 

|Quality fair. 
| 

/Quality fair. 

Quality fair. 

'Quality fair. 

|Quality fair. 

'Quality good. 

Quality good. 

Quality good. 

'Quality good. 

Quality good. 

|Quality good. 

Quality good. 

Quality good. 

Quality good. 

Quality good. 

Quality good. 

Quality good. 

loualey good. 

|Quality good. 

|Quality good. 

hittlefieldé aC om eth cen eee |Quality good. 

Quality good. 

Quality good. 

Quality good. 

‘Quality good. 

|Quality good. 

Quality good. 

|Quality good. 

Quality good. 

Quality good. 

Quality good. 

Dirty. 

Slightly dirty. 

Slightly dirty. 

No dirt. Lawful. 

Very slightly dirty. 

Very slightly dirty. 

No dirt. Lawful. 

No dirt. Lawful. 

Very slightly dirty. 

Slightly dirty. 

Very slightly dirty. 

No dirt. Lawful. 

Very slightly dirty. 

Very slightly dirty. 

No dirt. Lawful. 

Very slightly dirty. 

Very slightly dirty. 

Very slightly dirty. 

No dirt. Lawful. 

No dirt. Lawful. 

No dirt. Lawful. 

Very slightly dirty. 

Very slightly dirty. 

Slightly dirty. 

Slightly dirty. 

No dirt. Lawful. 

Very slightly dirty. 

Very slightly dirty. 

Very slightly dirty. 

Very slightly dirty. 

No dirt. Lawful. 

No dirt. Lawful. 

No dirt. Lawful. 

Slightly dirty. 

* For explanation of quality and cleanliness see page 82. 
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na 

ICP Na Tear oo vioeko lb Oe oO He ob hoo RUnUS |Quality good. Very slightly dirty. 

HAS Hie eecersonte ee lyri Tenet Quality excellent. No dirt. Lawful. 

14835 dR es hinneyees arise hares nee Quality good. Very slightly dirty. 

14833 SeWeridceAG Heat sb iver eee Quality good. Very slightly dirty. 

14 SOA WEO sae ities ey eae Quality fair. No dirt. Lawful. 

TA SING IWELO ME Utmanie ree nee Quality good. No dirt. Lawful. 

WON, Os 1ArnOEN, Boab oachobdmeaoaceuc Quality fair. No dirt. Lawful. 

1497/5 Wien © Sutin an eye ee ee eoe Quality fair. No dirt. Lawful. 

14989 Johne@ vin nase ae ane a Quality good. . Extremely dirty. 

14832 Wirekvandall lee arene eee Quality good. Slightly dirty. 

14946 VAteRapaponteneaer omer eee ee Quality good. Slightly dirty. 

TAOS 6NRS OR Ree dismiss ten sey eee ete Quality good. No dirt. Lawful. 

15028 Meal chard seireia taser at ee Quality good. Very slightly dirty. 

LASS TAR INeS | vere oe ee eee ee Quality excellent. Slightly dirty. 

14'336| Gob seRoberissie eee ee iseaer Quality excellent. Very dirty. 

14'809 [Rowers Srosee cee ee Quality fair. No dirt. Lawful. 

1ASTSiRiowerSrosmameneeeen nee Quality fair. No dirt, Lawful. 

1'4'82.6 IP AWE RROWe Re ce eer eee Quality good. Slightly dirty. 

TAS 82D) Sub ino tees meee eee Quality good. Dirty. 

14973 JAS hatte kei ey sere ae rancor Quality good. No dirt. Lawful. 

14854 PACS Wis S hawk: cise alee ere he eee Quality good. No dirt. Lawful. 

14'867|\GeouCrshawiCo-vssne-coeeeie ieee Quality fair. No dirt. Lawful. 

WZYPY MA IB), fpallbin.« 5 coccoccuccougbobocod Below standard in total solids. No dirt. 
Unlawful. 

T4827 (As Sam alee ena Seer ite Gate nee Below standard in total solids. No dirt. 
Unlawful. 

14959) Frank A. Stephens & Son........... Quality good. Very slightly dirty. 

14814 ROM Stockmantacere iano ee Quality good. No dirt. Lawful. 

IO EUKO, AMS Smits COs ccasaccodoocaoudaue Quality good. No dirt. Lawful. 

14.974 Ne Ager ietme eatin: Cran ieee Below standard in total solids. No dirt. 
Unlawful. 

1497-2 IN AVAR Ue Uren le tard coroner Tea ae Below standard in total solids. No dirt. 
Unlawful. 

14806|GeowHlupperme occa cae Quality good. No dirt. Lawful. 

14843|Turner Center Dairy............... Quality good. No dirt. Lawful. 

15026|DuttlesBroste. -ceeecinee eee ioe Quality good. No dirt. Lawful. 

14834 CRC wRuttles. ter cas ces Ree Quality good. Very slightly dirty. s 

15030|F. H. Verrill Se Dc. 0 SER are aa DE mice Quality good. Slightly dirty. 

VASSO| Je Tas sWialte ccc. sens cyors'shei tenet ores Below standard in total solids and fat. No 
dirt. Unlawful. 

* For explanation of quality and cleanliness see page 82. 
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14844 L. SWVC t wetter UN eYa ats aha le cderabars | Quality good. Nodirt. Lawful. 

ASA BVP VVC Libra ths srocrctares ouchet ooaralovenereleacreca |Quality good. No dirt. Lawful. 

12/13} Chal Whig Signe oo oe ao eee DOA moos |Below standard in total solids. No dirt. 

Mga ES! Wilton )s40. sea vee soos Out aon No dirt. Lawful. 

14865 W. WATS OIE tetas cohches etoriees eet one Quality good. No dirt. Lawful. 

14908 W. Awa Sonidcl Conacs aaa eerie Quality good. No dirt. Lawful. 

LOR Worle Cs (Coe oo odvlos cosa 0c0do000 Gs. Quality fair. Slightly dirty. 

araiiZabarian ul. yas. .h sel Quality good. Very slightly dirty. 
| PRESQUE ISLE. 

HATS 0) Sohne Clarke ces yeti ieicieiatieale ister es. Quality excellent. Very slightly dirty. 

lds lensaye (COoel, ou dooboo sb one oO OU Oboe Quality good. Dirty. 

WA So larry GOOG ery tiers) alevieve cea cid eis sete ore |Quality good. Very slightly dirty. 

WAVARIidle Se IMGreah NKoNG oboe boou eg oudDUno GS Quality good. No dirt. Lawful. 

UA7/SAlde Sb IoC onaoeeonee doc Ae ee Quality good. No dirt. Lawful. 

WAVED Sb TEN NNG Gobnoouacusoddoougde Quality good. No dirt. Lawful. 

STILLWATER. 

UCGBOINI. Ih. INCA oo eet o dob oro oD GOdae Quality good. Not examined for dirt. 

HAGSARe Lee WieyMOUbDs a1. . cles ies -} ee Quality good. Not examined for dirt. 

WATERVILLE. 

idea siemis Olitnionolss 5 gamcolac on oo un ls ooo Quality excellent. Dirty. 

UAEOS Bers Clhhstosl os gluieeos bend 6 asic ourolce ‘Quality good. Dirty. 

AG OO)| Wane Glidd ens ..3 ce suse ce esis aes | Quality good. No dirt. Lawful. 

14904) Hallowell Grocery ‘Co............... ‘Quality good. Very dirty. 

MASSE Cre Mathewsey ae. «« os seis claim cere ick: Quality good. No dirt. Lawful. 

HAS SS ie @-ellathewSsnccc-sacs ses secre « [Quality good. No dirt. Lawful. 

TLZUeXSo Wieineein: Jie INKKSG.o oie nom ClecoO a oe oe Below standard in total solids. Watered. 

PERSO WC Picard: 08 cece cM. hes dan Quy geo Dae 

14890 Pines Cone Dairy... .2-- 4.2 0c+-2--- 0: Quality excellent. Slightly dirty. 

ES OMiPinexCone; Dalry cdas ck ask eee: Quality good. Slightly dirty. 

EEO OZIWeeleUh oad eS seeisian tore Giclee enseoe or Quality excellent. Dirty. 

WESTBROOK. 

TCLS ode ARG aU d oii cence ake D A chick ORS Ten Quality good. No dirt. Lawful. 

WINSLOW. 

HES OO neeNVIeRH meryslt «oh erkatimieclteces ers: Quality excellent. No dirt. Lawful. 

IANO BH Ly, IWS ahacVerianeg Giplgnid Bea intoid ao Oln oprolclotn Quality excellent. Very slightly dirty. 

* For explanation of quality and cleanliness see page 82. 
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14830|W. F. Babb & Sons............. 

14034|W>1S eBailey-4r 2o) see 
15015|CsiM=s Bowker Com. 225s ee 

15013\N. EE Gobby& Son)... eee ene 

14993) H- Cookie te emer ore 

14928 A. ds (Ghiimnei ws Ons Srdoucasedace 

15021 Fred IBS SCCSsas2h ote seer nee 

NAME AND ADDRESS. Results OF EXAMINATION.* 

Quality good. 

Quality good. 
| 

Quality good. 

Quality good. 

| Quality fair. 

Quality good. 

Quality good. 

Very slightly dirty. 

No dirt. Lawful. 

Slightly dirty. 

Slightly dirty. 

No dirt. Lawful. 

No dirt. Lawful. 

Very slightly dirty. 

14940 F. H. BTeeses oA ise <Paie OS CR OE || Quality good. No dirt. Lawful. 

14855|JsSGordonss:s ae ae seein |Quality good. Very slightly dirty. 

14856 J. S. Gordonssihisiaclo sera ee ee Quality good. No dirt. Lawful. 

14937 S. We Johnson aces sac eee oO ee Quality good. No dirt. Lawful. 

i1'5023 | Chas wAlyKcenzres eee eee eae Quality good. Slightly dirty. 

14931| Hans Ch ieee ARO AGE AON oe BO Quality good. No dirt. Lawful. 

14932 /Mere Ski Gbred gene eee erence Quality good. No dirt. Lawful. 

14850|(Roland heighton..>.--0--:- +452 222. Quality fair. No dirt. Lawful. 

WEP Milo de IONE. 5 chose Secs ocacunaonee Quality good. Very slightly dirty. ; 

14847|02 MeDonslae yee ey nee ee Quality good. No dirt. Lawful. 
14839). Mulliken racers. ace a. ree Quality excellent. Slightly dirty. 

14925 Geo. HP hilbrook- wera a oe enone Quality good. No dirt. Lawful. 

14938 E. B Ridley .cyot ecco eateterecs pai eiae Quality good. No dirt. Lawful. . 

14828 J WIRE Saw ekierreeroci eee ere relateiom ieve Quality good. Very slightly dirty. 

15017\L. P. Senter & Co.....-....-...---. Quality good. No dirt. Lawful. 

15019 L. Ps Sentersdi Con ace ee eee Quality good. No dirt. Lawful. 

14930|Geo. Serafino: t3085 ner ele eee Quality good. Nodirt. Lawful. 

14922|MesVolentes 20 o «2 cites ene axe Quality good. No dirt. Lawful. 

15011) Woodfords Cash Market............ lqeatiey good. Nodirt. Lawful. 

YARMOUTH. 

15062 (Cp Op Atbraey. so goatbecasusceoubdee Quality excellent. No dirt. Lawful. 

15065 F. Cx Burnhawe: Gir sinters ae erates Quality good. Slightly dirty. 

15063 L. Je MombaTrae.:sxysiec ors ea eotey Pever veiee | Quality good. Nodirt. Lawful. 

sf J PUOMbDALGR ac = 312 eee cee Quality good. No dirt. Lawful. 

15060 F. GISIMONEGI Ns sii. ever Nee nen ee eee Quality good. No dirt. Lawful. 

15061 ELiGe Simona. ces eee eee Quality excellent. No dirt. Lawful. 

* For explanation of quality and cleanliness see page 82. 
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SEMEN T BY THE EXECUTIVE OF THE LAW. 

A. M. G. Soure, Cuier BurEeAu oF INSPECTIONS. 

The following notes on the cream and milk conditions as 

found in Maine are written by Mr. Clifford W Wescott, who 
has acted as Dairy Inspector during the quarter covered by 

this report. 

DAUR VesEN Sie Cimi@Nes 

The inspection work carried on during the past three months 

has revealed very few cases of understandard or adulterated 

milk and cream. This fact is pleasing to the Bureau of In- 

spection as we see that the milk situation in the State of 

Maine has greatly improved in recent years. This improve- 

ment has been largely brought about by the instructive and 

suggestive manner of inspection. The producers, as a rule, 

are glad to codperate with this Department and are willing to 

accept any reasonable suggestions made. However, the pro- 

ducer can not be expected to lay out a large amount of money 

that he may produce higher quality milk unless he is to re- 

ceive ,his reward in the way of a higher price for his product. 

The prices of milk here in Maine are comparatively low, 

therefore, it is our duty to protect the producer of this low 

priced milk, as well as the consumer of it. That is, this bureau 

cannot condemn a man’s dairy, if his conditions are not too 

bad, when he is receiving practically the cost price of produc- 

tion. It is to be encouraged, however, that the consumer co- 

Operate with the producer and pay him a better price for a 

better product. We feel sure that the large number of pro- 

ducers would gladly build sanitary milk houses and install sani- 

tary equipment if a higher price for their product would war- 

rant their doing so. One way of bringing about this result, 

automatically, is for the consumer to cease to patronize pro- 

ducers or dealers whose products have been shown to be adul- 

terated or extremely dirty. There is no excuse for adulterated 

milk and the cleanliness of milk depends entirely upon the 

conditions under which it is produced. 
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CLEAN MILK PRODUCTION. 

If milk could be drawn direct from the cow into sterile 

bottles without its passing through air it would be practically 

free from bacteria. This, however, is impossible and imprac- 

ticable. It is very evident, therefore, that milk becomes con- 

taminated after it is drawn. Although bacteria are too minute 

to be seen with the naked eye, we really mean bacterial infec- 

tion when we, speak of filthy milk. Whenever any amount of 

sediment is seen at the bottom of a milk bottle it is enough to 

say that there are many bacteria in such milk, for dirt and 

bacteria go hand in hand. Every speck of dirt, every particle 

of dust, every piece of hair and every insect that falls into 

the milk carries with it several thousand bacteria. 

The bacteria content of milk depends upon various factors 

of. which the following are most important: 

Dirty or unhealthy cows. 
Dirty stables. 

Dirty of unhealthy persons employed in handling cows and 
milk. 

Dirty utensils. 

Dirty surroundings of milk after being drawn. 
Keeping milk at high temperature. 

DIRTY OR UNHEALTHY COWS. 

When cows are not properly cleaned every day a -great 
amount of loose hair and coarse dirt accumulates on their 

bodies, and every piece of hair or dirt that falls into the milk 

pail carries with it a large number of bacteria. It is true that 

the hair and large particles of dirt may be removed by the 

strainers, but the bacteria have been washed from them and it 

is impossible to remove them by straining. 

DIRTY STABEES: 

Dirty stables, by which is meant, stables not properly cared 
for, having dirty floors, walls, and ceilings, favor the contami- 

nation of milk, The walls and ceilings of stables should be 
inade of matched lumber so that they are tight. They should 

be frequently cleaned and white washed. When this is done 
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the amount of floating dust in the stable is reduced to a mini- 

mum. Dust and bacteria are closely associated. Hay or other 

dry fodders causing dust should not be fed until after milking. 

DIRTY EMPLOYEES. 

All persons employed to take care of the cows or the milk 

should tbe dressed in clean suits made of some hard material 

that will not collect dust and dirt. The hands of the milker 

should be thoroughly washed and dried before milking. He 

should’ be furnished with a clean white jacket which will not 
collect dust and which will show dirt easily if it does accumu- - 

late, 

DIRTY UTENSILS. 

Great care should be used to keep milk pails, strainers and 

milk cans clean. Cracks and joints in pails and cans form a 

very good hiding place for dirt and hence bacteria. It is well 
to flush all joints and seams with solder before using a new 

pail or can. Some form of narrow top pail should be used. 

They decrease the amount of surface open to dust particles in 

the air and hair of the cow. The form of narrow top pail 

that has a strainer attached is not considered sanitary, because 

all hair and dirt that falls on the strainer is thoroughly washed 

by the milk that follows. Even if the hair and dirt are not 

washed through the strainer into the milk, the bacteria from 

them are. Strainers should be thoroughly cleaned and scalded 

after being used and as soon as they become soiled and filled 

with hair should be thrown away. Pails and cans should be 

cleaned after being used and should be scalded with boiling 

water or live steam before being used again. 

DIRTY SURROUNDINGS. 

Even when milk has been drawn in accordance with the pre- 

vious precautions, it is very easily contaminated if kept at any 

length of time where it is not clean. Hence, as soon as one 
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cow is thoroughly milked the milk should be removed from the 

stable at once to a clean milk room where it should be imme- 

diately strained. 

KEEPING MILK AT HIGH TEMPERATURE. 

The keeping quality of milk depends to a large extent upon 

the growth of bacteria after it is drawn. Warm milk forms 

an excellent medium for the growth and development of bac- 

teria. Therefore, it is important that milk should be thoroughly 

cooled while the bacteria content is low. Cooling should be ac- 
complished immediately after straining, by running it over a 

cooler filled with cold spring water or ice. If a cooler is not 

at hand the cooling can be done by setting cans of milk in ice 

water. If this method is employed the milk should be stirred 

from time to time to insure that it is cool. Ifa cooler is used 

it should be placed in as pure an atmosphere as possible to 

prevent contamination. The temperature of new milk should 

be reduced to at least 60° F. in order to retard the growth of 
bacteria commonly found in milk. It is not only essential to 

reduce milk to this temperature, but also to hold it at this low 

temperature until delivered to the consumer. 

After milk has been delivered it belongs to the consumer 

and even if it has been produced under the best of conditions; 

its keeping quality from then on depends largely upon its treat- 

ment by the consumer. Milk should not be left on the door 

steps where the sun will raise its temperature to the point 

where bacterial growth is greatest, from 70° to 90° F. This 

high temperature may even sour milk in a few hours. The 

* milk should be removed from the sun at once and placed in a 

refrigerator where its low temperature may be maintained. 
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FEEDING STUFFS INSPECTION 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of feeding stuffs in Maine. It is the duty 

of the Maine Agricultural Experiment Station to make the 
analyses of the samples collected by the Commissioner, and it 

is the duty of the Director to publish the results of the analyses 

of the samples of feeding stuffs, and such additional informa- 

tion as may seem advisable. 
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MiGishRATION, AND RESULTS OF INSPECTION: 

The following pages contain the report of the analyses of 

commercial feeding stuffs made since the publication of Off- 

cial Inspections 60. The tabular matter and the discussion of 

the results of inspection were prepared by Harry M. Woods, 

Feeding Stuffs Inspector under the Commissioner of Agricul- 

ture. 

‘There are reported in all 951 samples, including all received 

up to July 1, 1915. Three hundred and six of the samples 

were submitted by dealers manufacturers and consumers ; 

645 were drawn by the inspectors of the Department of 

Agriculture. In the course of their work the inspectors covered 

the entire state with the exception of the extreme northern 

and eastern parts. Practically all stores buying feed directly 

from out-of-state points were visited at least once, most of 

them twice, and some of the larger wholesale places, three or 

more times. 

A reference to the tabular report of feeding stuffs by brands 
will show that a different method of reporting the results of 

the analyses has been adopted than that used in previous years, 

Instead of the columns showing the guaranteed and found per- 

centages of protein, fat and fiber on each sample. two columns 

only will be found. In the left hand column is the name of 
the brand, the manufacturer, the list of ingredients, the maxi- 

mum percentage of crude fiber, and the minimum percentages 

of fat and protein, as guaranteed by the manufacturer or 

shipper in the certificate of registration filed with the Commis- 

sioner of Agriculture. In the right hand column is a general 

- aiscussion not of each individual sample, but of the findings 

in regard to each brand of feed as a whole. A reference to 

the tabular pages will show the method of treatment bette: 

than a description here. This method gives the information 

for which a reader of these reports is looking in a form which 

it is thought can be much more readily and fully taken in than 

when it is necessary for him to go over the detailed reports of 

each sample of each brand and make a similar summary for 

himself. The only information which could be obtained from 

the former method of treatment which is not present in the 

report this year is the amount that the samples found lawful 

exceeded their guarantees. This amount of over-run is not 
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important from the standpoint of the purpose of the law and 

the statement of it is very apt to be misleading to the consumer 

and may frequently be unfair to manufacturers. 

For the intent of the law clearly is that samples shall be 

analyzed for the purpose of determining whether they are in 

accord with their guarantees. To state that they have been 

found so is to state the result of the analysis. To publish re- 

sults showing that two samples of a given brand were both up 

to guaranty and none were below is to indicate that a feeder 

may buy that brand with pretty fair assurance that he will get 

what is guaranteed. To show that those two samples both 

happened to be 2 per cent or so higher than their guarantees 

frequently tends to mislead him. For the fact that two sam- 
ples both ran high, is no indication that the goods of that brand 

which he buys from a different lot will do equally well. No 

matter how high some single sample may test, the only analysis 

that a buyer has any right or reason to expect from a feed is 

that guaranteed by the maker on the label. 

If, however, some brand of feed umformly runs as much as 

2 per cent above its guaranty, the manufacturer is not living 

up to the spirit of the feeding stuffs law in placing so low a 

guaranty upon his goods. For it is clearly the intent of the 

law that feeds shall carry guarantees indicative of their value; 

and to be so the guarantees should be as high as possible with- 

out making it likely that some lots will run below them. And 

if in publishing the exact percentages of protein, etc., found 

in each individual sample, the Experiment Station helps such 

a manufacturer to prove to customers that his feed is as good 

as another with an honest guaranty which means something. 

it is throwing all its weight against the man who is living up 

to the spirit of the law in favor of the man who is trying to 

keep within the letter of the law while evading its spirit. 

It may also happen that two brands of feed of the same sort 

with the same guarantees and on the average about the same 

analysis are shipped by different manufacturers. The samples 

examined may give considerably better results in the case of 

one than of the other; whereas if other cars of each brand 

had happened to be the ones sampled the one making the poorer 

showing might have shown up as well as the other did and 

vice versa. A man assuming on the basis of one or two 

analyses that one of those feeds was decidedly superior to the 
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other would obviously be as unfair to the manufacturer of 

the latter as to himself. To repeat, the only analysis that a 

buyer can safely go by is th: minimum (in the case of fiber, 

maximum) guaranteed on the label of the feed he is buying. 

Anything tending to make him think that he is likely to get 

more than that is misleading. The object of the analyses 

made under the law is to make it as sure as possible that he 

will get that analysis. 

That the possibility of a man’s being misled by the numeri- 

cal results of analyses is not merely theoretical is shown by the 
fact that one manufacturer of feed was apparently misled in 

that very way last year. In the last “Official Inspections” re- 

lating to feeding stuffs, two samples of a certain feed were 

reported. The feed in question was at that time guaranteed to 

carry 15 per cent protein. The two samples examined both 

happened to be from cars that were above the average and 

both tested nearly 17 per cent protein, Apparently on the 

strength of those analyses, the manufacturer raised the protein 

guaranty to 16.50 per cent. The result was that the goods of 

that ‘brand examined this season were all found considerably 

below guaranty in protein and cases are now pending against 

that manufacturer under the United States law for the inter- 

state shipment of misbranded goods. Feeders would certainly 

be fully as likely to be misled by such results as a manufacturer, 

whose business it is to know about feeding stuffs. 

It should be constantly borne in-mind that the guarantees 

required by the law are not average, but in the case of protein 

and fat, minimum, and in the case of fiber maximum percent- 

ages. That is, if some lots are deficient, the fact that other lots 

exceed their guarantees does not neutralize it; it is the intent 
of the law that guarantees be so fixed that all goods of that 
“brand will be in accord with them. Buyers should not allow 

themselves to be deceived by the practice of some manu factur- 

ers who use two figures in their guarantees, making their 

Elias am such) forms as » Protem To to 13) per cent; -ihe 

upper figure is absolutely without meaning; the only percentage 

guaranteed is that represented by the lower figure. In other 

words, goods bearing the statement above are no more likely. 

to carry 13 per cent protein than those with a simple statement 

of “Protein Io per cent.” While a case probably could not be 
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maintained under the law, there is little doubt that the purpose 

of manufacturers using this “sliding scale’ system is to thereby 

deceive and mislead the purchaser by guaranteeing one thing 

to him and endeavoring to make him believe that he is getting 

something better. 

Besides the detailed discussion. by brands in the tabular 

pages, a general discussion of each of the different sorts of 

feeding stuffs will also be found. Cn the inside of the front 

cover is a double index referring to both the general and the 

detailed discussion of each class of feeds. 

DESCRIPTION OF TABLES. 

In the left hand column of the tables will be found listed 

the name of each brand of feeding stuff registered in Maine 

in 1914 or 1915, the name of the manufacturer, the list of 

ingredients, and the guaranteed analysis as given on the certifi- 

cate of registration filed with the Commissioner of Agriculture. 

Unregistered brands of which samples have been examined are 

also included in the list. The feeds are grouped into classes 

and in those classes the names of the manufacturers are ar- 

ranged alphabetically. In the right hand column the results of 

the examination of the samples of each brand are discussed. 

The number of samples examined, how many were in accord 

with guaranty, how many were not in accord and in what 

respects, the number of weed seeds found (if samples -were 

examined for weed seeds), and any other informtion that has 

a bearing on the lawful sale of the goods, are given for each 

brand. In the discussion, when a sample is spoken of as 

‘slightly’ below (in the case of fiber, above) guaranty, it 

means that the deviation from guaranty was so small that an- 

other sample from the same lot of goods might be found in 

accord. The significance of a “slight” deviation depend: to a 

considerable extent upon the findings in regard to the other 

constituents of the same sample and other samples of the 

same brand. In the weed seed enumeration, a “few” means 

from two to eight in a half pint sample; “some” means eight 

to fifteen; “many’’ not more than seventy-five ; and “very many” 

means up to two per cent of weed seeds. When practicable, 

the weed seeds found in the samples are given in detail; when 
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the varieties are too numerous for a detailed statement, the 

quantity found is given. 

Included in the list of brands in the tables are all the feeds 

that have been registered in the State, whether samples of 

them have ‘been obtained or not. As the feeding season covers 

parts of two years, both 1914 and I915 registrations are in- 

cluded in the list. Most of the feeds listed were registered 

both years, but some for only one of them. If the list is used 
as a reference to find whether a given brand is registered, it 

should not be assumed that the sale of a feed registered only in 

1914 is now lawful. The list of 1915 registrations includes all 

brands registered up to July 1. 

In some cases where goods have been registered in both 

1914 and 1915, the guarantees filed in the registration certifi- 

cates for the two years differ. Some of these changes are 

because it has been found that the goods would not run up to 

the guarantees claimed. On the whole, the guarantees filed 

for 1915 are more rational and in keeping with the goods they 

represent than the 1914 figures. When the guarantees for the 

two years have differed and all the samples obtained by the 

inspectors have carried the 1915 guarantees, the 1914 figures 

have sometimes been left out of the table to avoid confusion. 

When no samples were obtained, and in some cases when they 

were, both sets of figures are given and mention is made of the 

guarantees carried by the goods sampled. In other cases, when 

goods with both sets of guarantees were sampled and the dis- 

cussion seemed likely to be confusing, the certificates as filed 

for the two years have been treated as representing two sepa- 

rate brands. 
Several lots of feeds, the labels on which did not agree with 

the filed certificates of registration, are referred to as “mis- 

- branded.” The law explicitly states that a commercial feeding 

stuff “shall be deemed to be misbranded, if the printed state- 

ments required by section four to be affixed to the package 

differ from the statements required by section five,” the latter 

being the section requiring the filing of the registration certifi- 

cate. The attention of manufacturers filling out certificate 

blanks is called to this necessity of agreement between the 

certificate and the labels by the statement in the certificate,— 

to which they affix their legal signature—“And we do further 
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certify that the above statement accurately corresponds to the 

facts set forth in the printed statement affixed to the packages 

of the above named brand of feeding stuff.” It is encouraging 

to be able to state, however, that the cases of discrepancies 

between certificates and labels are becoming less frequent each 

year. 

Two classes of samples are reported in the tables,— official 

samples and dealers’ samples. The former are the samples 

drawn by the duly authorized inspectors of the Department 

cf Agriculture. The latter include all samples submitted by 
dealers, consumers, and manufacturers. The general name of 

dealers’ samples is used for them because it is from dealers 

that all but a few of them are received. Anyone desiring 

to submit samples for free analysis MUST take those samples 

in accordance with the directions issued by the Department of 

Agriculture; copies of those directions may be obtained on 

application tothe Commissioner of Agriculture, Augusta, 

Maine. All the samples received are examined for protein, 

the most important constituent from the standpoint of the 

Maine feeder. At least one official sample of each brand is 

also examined for fiber and fat. Many of the official samples 

were examined for weed seeds. 

Because deficient samples are reported in this bulletin should 

not be taken to mean that the cases have been passed. All dis- 

crepancies ‘between guarantees and analyses are reported to the 

Commissioner of Agriculture for appropriate action; serious 

discrepancies in goods shipped from other states are reported 

to the Federal authorities for action under the United States 

law. 

COTTONSEED BY-PRODUCTS. 

Cotton Seed Meal is a product of the cotton seed only, com- 

posed principally of the kernel, with such portion of the hull 

as is necessary in the manufacture of oil, provided that noth- 

ing shall be recognized as cotton seed meal that does not con- 
form to the foregoing definition and that does not contain at 

least thirty-six (36) per cent protein. 

Choice Cotton Seed Meal must be finely ‘ground, not neces- 
sarily bolted, perfectly sound and sweet in odor, yellow, free 
from excess of lint, and must contain at least forty-one (41) 

per cent of protein. 
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Prime Cotton Seed Meal must be finely ground, not neces- 

sarily bolted, of sweet odor, reasonably bright in color,— 

yellow, not brown or reddish,—free from excess of lint, and 

must contain at least thirty-eight and six-tenths (38.6) per 

cent of protein. 

Good Cotton Seed Meal must be finely ground, not neces- 

sarily bolted, of sweet odor, reasonably bright in color and 

must contain at least thirty-six (36) per cent of protein. 

‘Cotton Seed Feed is a mixture of cotton seed meal and 

cotton seed hulls containing less than 36 per cent of protein. 

The division of cotton seed meals into the recognized grades 

of choice, prime, and good has little bearing on the cotton seed 

situation in Maine, for most of the shippers sending meal into 

this State evade the necessity of living up to the definitions ot 

the various grades by selling on the basis of the protein con- 

tent only, and with few exceptions neither labeling nor invoic- 
ing as choice, prime or good. In other words, they can, and 

do, ship meal as 41 per cent meal which, through being off in 

color, for instance, might not classify as choice; for while 

choice meal carries 41 per cent protein, 41 per cent meal is 

not necessarily choice. 

Most of the cotton seed shippers have two brands—not choice 

and prime, but analagous to those two grades—guaranteed 

about 41 per cent and about 383 per cent respectively. In case 

a sample of cottonseed meal guaranteed 41 per cent. protein is 

examined and found to carry less than that amount, the dealer 

handling the meal is notified that its sale in Maine under that 

brand and guaranty is unlawful. This, of course, leaves him 

with a supply of the goods on hand to dispose of in some way. 

Occasionally, if the car has not yet been unloaded, the goods 

are reshipped out of the State. More frequently at the request 

of the dealer or the shipper or both, the dealer is allowed to 

sell the remainder of the lot provided he will remove the 41 per 

cent tags and replace them with tags of the shipper’s lower 

grade meal. Similar arrangements for retagging 38 I-2 per 

cent meal found below that guaranty have also been made. It 

is to take care of such cases that the meals guaranteed about 

35 or 30 per cent protein have been registered. This retagging 

1s allowed only to enable the dealer to lawfully dispose of 

goods left on us hands, and in no way has it any bearing on 
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any case brought against him for the previous unlawful sale of 

the goods incorrectly tagged or on any case brought against the 

shipper under the United States law for the inter-state ship- 

ment of misbranded goods. 

One reason for the division of cotton seed meal into grades, 

and particularly for including the protein content in the defi- 

nitions of those grades is that cotton seed meal is the most 

variable and unreliable in its protein content of any of the 

common feeding stuffs. The findings in regard to the samples 

of cotton seed meal examined during the past season are dis- 

cussed in detail elsewhere in this bulletin. A reference to 

those tables will show that while a majority of the samples 

examined have been in accord with their guarantees in protein, 

there is no brand of which any considerable number of samples 

has been obtained of which some samples have not been found 

more or less deficient. One reason for the variation in differ- 

ent cars of the same brand of cotton seed meal is that nearly 

all of the shippers are jobbers who buy meal at various mills 

and have it all shipped under their brand and name. Some 

brands, of course, make a better showing than others, and more 

meals claiming to carry at least 41 per cent protein have fallen 

below their guaranty than those claiming 38 or 39 per cent. 

This should not be interpreted to mean that the 41 per cent 

meals are not as a rule better than the lower grade meals; for 

while the latter less frequently fall below their guaranty, that 

guaranty is lower; and the higher grade meals, even though 

falling short of 41 per cent, usually carry more protein than 

those claiming the smaller amount. There is no way, however, 

for a dealer or consumer to be sure that he is getting the guar- 

anteed percentage of protein in cotten seed meal without a 

chemical analysis of each individuait carload, Free analyses 

of feeding stuffs are made for any resident of the state who 

will submit to the Department of Agriculture samples taken 

im accordance with the directions issued by that department. 

Copies of these directions may be had on application to the 

Commissioner of Agriculture, Augusta, Maine. Samples for 

free analysis must be taken in accordance with these directions. 

Dealers who wish to fully protect their customers and consum- 

ers who wish to protect their own interests should have samples 

of all cotton seed meal purchased by them examined. 
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Some cotton seed meal is shipped with a minimum guaranty 

of 38.62 per cent protein on the package, but with a verbal 

understanding between the shippers and the buyers that the 

meal carries 41 per cent protein and that the shippers will make 

good any shortage on that basis. It is the claim of such ship- 

pers that they do this to protect themselves from unintentionally 

infringing the law and that their meals fall below 41 per cent 

no more frequently than those carrying an honest 41 per cent 

guaranty. In the case of one brand shipped under such an ar- 
rangement, only a little over one third of the samples examined 

this season carried 41 per cent protein. In the case of another 

brand (but one of which only a very few samples were obtained ) 

no samples carried 41 per cent protein. Not one of the com- 

mon brands carrying a straight 41 per cent claim had less than 

60 per cent of its samples up to guaranty. Buyers of cotton 

seed meal should remember that a verbal claim is not a guar- 

anty and that only the legal minimum guaranty on the package 

can be recognized as binding on the shipper. 

In fat content, practically all the samples examined were in 

accord with guaranty. The only one that fell below was not 

unusually low in fat, but fell below because it carried an 

abnormally high fat guaranty. In the case of fiber, however, 

the showing is very bad. Of course, several of the samples 

which were examined for fiber were those which had been 

found deficient in protein. In the case of such samples, an ex- 

cess of fiber is to be expected, for in general, the same causes 

that tend to decrease the protein. content tend to increase the 

fiber. But even of the samples which were up to guaranty in 

protein, the ones that are in accord with the guaranty in fiber 

are the rare exceptions rather than the rule. A reference to the 

reports of the analyses made in previous years will show that 

this situation is not a new one. In general, the cotton seed 

‘meals claiming to carry 41 per cent protein guarantee not over 

IO per cent fiber and those claiming 38 per cent protein, 12 per 

cent fiber. It would appear as if the shippers ought to increase 

these figures to 12 and 14 per cent respectively or else take 

care to get less hulls into the meal. 

No samples of cotton seed feeds were submitted by dealers. 

Only two lots of goods of this class were found by inspectors. 

Both of these had been in the dealers’ hands so long that they 
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had been sampled by inspectors in previous seasons. The ap- 

parent scarcity of this class of feeds and their slow sale seem 

to indicate that Maine feeders are fully alive to their relatively 

low feeding value in proportion to the price at which they are 

sold. 

FLAX SEED BY-PRODUCTS. 

Linseed Meal is the ground residue after extraction of part 

of the oil from ground flax seed. In old process meal the oil 

is extracted by pressure; in new process meal, by naptha. 

Linseed Meal is an excellent high protein feed, but a com- 

paratively small amount of it is used in Maine. Inspectors 

were unable to obtain samples of more than half the brands 

registered, but those examined make an excellent showing. 

With the exception of one sample very slightly low in fat, and 

another very slightly high in fiber, all were strictly in accord 

with their guarantees. A few of the samples were examined 

for weed seeds. None were found, 

STARCH FACTORY AND SIMILAR BY-PRODUCTS. 

The starch factory by-products are what are commonly called 

Gluten Meals and Gluten Feeds. That name is not used for 

them in the heading above because there is also a brand of 

distillers grains sold in Maine under the name of “Gluten 

Feed.” Neither starch factory by-products nor distillers grains 
have any real right to the name, as neither contain gluten. The 

makers of the distillers grains in question appear to have as 

niuch right to it as the starch factories and to have used it 

for practically as long a time. 

Gluten Meal (so-called) 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 corn starch and glucose. 

Gluten Feed (so-called) is that part of commercial shelled 
corn that remains after the separation of the larger part of the 

starch and the germ, by the processes employed in the manu- 

facture of corn starch and glucose. (Note that the difference 

between the meal and the feed is that the latter contains the 

corn bran, the feeding value of which is very small). 
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With the exception of two samples that were deficient in 

fat,—an almost negligible component in this class of feeds— 

all the “gluten” feeds and meals examined have been found 

fully in accord with their guarantees. A few of the samples 

were examined for weed seeds. None were found. 

BREWERY AND DISTILLERY BY-PRODUCTS. 

Brewers Dried Grains is the dried residue from cereals ob- 

tained after “mashing and sparging” the malt. 

Distillers Dried Grains is the dried residue from cereals ob- 

tained in the manufacture of alcohol and distilled liquors. 

Little comment beyond what appears in the tables is neces- 
sary on the samples of brewers and distillers grains examined 

this season. Of ten samples examined, two were deficient in 

protein,— one so slightly that the deficiency is negligible—and 

one was high in fiber. No weed seeds were found in any of 

the distillers grains; both the samples of the one brand of brew- 

ers grains registered carried a few. 

SUGAR BEET BY-PRODUCTS. 

Dried Beet Pulp is the residue of sugar beets after the ex- 

traction of sugar. 

Only two brands of beet pulp are registered in Maine. One 

of these, however, and perhaps the other, represents the product 

of a number of factories, though all shipped under one brand 

and name. The samples examined were all strictly in accord 

with guaranty. 

The shippers of dried beet pulp claim for it, particularly in 

the absence of succulent feeds, a feeding value somewhat anala- 

gous to that of succulent feeds. If dried beet pulp has value 

as a feed proportionate to the price at which it is usually sold, 

it is for some stich reason; on the basis of its analysis, its 

feeding value is low. If any exact feeding experiments on 

this question have been made, they have not come to the atten- 

tion of this Experiment Station. The claim appears doubtful. 

WHEAT BY-PRODUCTS. 

Wheat Bran is the coarse outer coating of the wheat berry. 

Standard Middlings or Shorts is the fine particles of the outer 



TI4. MAINE AGRICULTURAL EXPERIMENT STATION. IQI5. 

bran as well as the inner or “‘bee-wing” bran separated from 

the wheat bran and white middlings. 

White Middlings or Flour Middlings is that part of the offal 

of wheat intermediate between standard middlings and red dog. 

Red Dog is a low grade wheat flour containing the finer 

particles of bran. 

Mixed Feed is a mixture of the by-products from the milling 

of the wheat berry. 

Screenings is the smaller imperfect grains, weed seeds and 

other foreign materials, having feeding value, separated in 

cleaning the grains. 

With the large number of brands of wheat feeds that are 

examined a considerable variation in the findings is to be ex- 

pected. The goods of most mills have carried reasonable guar- 

antees and run very closely in accord with them. A few ship- 

pers have put abnormally high (in the case of fiber, low) 

guarantees on their products and the goods have been found 

Ceficient. It will be noted that a number of these manufactur- 

ers have changed their guarantees on their 1915 goods and 

come down to a reasonable figure. A few ‘brands carrying 

guarantees that wheat feeds of their class should reasonably be 

expected to come up to have been found deficient, but they are 

the exception. On the whole the situation in wheat feeds is very 

satisfactory. 

ADULTERATED WHEAT FEEDS. 

A few feeds composed of wheat feeds plus foreign matter— 

usually ground corn cobs—are still sold in Maine. No one need 

buy them unwittingly as their composition is plainly indicated 

on the label. To judge by the amount of them found by in- 

spectors, however, their use in the State is decreasing every 

year. Feeders who have previously used them because they were 

“cheaper” than straight wheat feeds are apparently waking up 

to the fact that ground corn cobs are an expensive feed at 

almost any price. These feeds are usually sold by dealers at 

only a slight reduction from the price of pure wheat feeds. 

That the dealers who carry them are aware that they are 

poor value for the money is evidenced by the fact that they 

nearly always apologize to the inspectors for having such goods 

on hand, saying that they “have to carry them because some of 
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their customers demand them.” Probably the fact that the 

margin of profit is greater than in the case of pure wheat 

feeds has something to do with it also. Three brands of goods 

of this class were registered this season. Sterling Feed was 

found at perhaps a dozen stores; Bluegrass Feed at only two; 

no Holstein Feed was found. The samples examined were not 

all in accord with even the low protein and high fiber gucr- 

antees that they carried. 

CORN AND OATS GROUND TOGETHER. 

Corn and Oats ground together are what their name ind. 

cates and require no definition. Some of the feeds listed unJer 

this heading are called “chop” or “chop feeds” by the makers. 

A chop feed may contain by-products as well as the straight 

grains, but only those are listed in this class which claim to be 

pure corn and oat feeds. Chop feeds containing oat hulls or 

other by-products are listed with the feeds utilizing those by- 

products... 

A few of the feeds of this class are shipped into Maine by 
manufacturers in other states, but, as the list in the tables 

shows, most of them are the product of local grist mills. The 

only sample found low in protein carried a guaranty of It 

per cent, too high a figure for this class of feeds, The makers 

of this brand have changed their guaranty and now claim only 

IO per cent. protein, the guaranty on the majority of the feeds 

of this class. 

Most of the brands of corn and oat feeds carry a fiber 

garanty of 5 per cent or higher. One sample with a guaraniy 
of 4 per cent fiber ran considerably over that figure, which 1s 

too low for this class of feeds. While some samples with a 

guaranty lower than 5 per cent in fiber were in accord with 

guaranty and the only sample with a 5 per cent guaranty thet 

overran that amount was one which, as noted in the table, may 

not have fairly represented the goods, 6 per cent is a safer fiber 

guaranty for feeds of this class. Only the two samples men- 

tioned over-ran their fiber guarantees. 

The fat guarantees on most of the corn and oat feeds ex- 

amined appear too high. The majority of them are guaran- 

teed to carry 5 per cent fat, some claim only 4 per cent, and 
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one only. 31-2 per cent. From the showing made by the 

samples examined, the latter would appear to be the safer 

figure. Of 11 samples examined, only 3 were up to guaranty 

in fat. One of those 3 was the sample previously mentioned as 

guaranteed 3 I-2 per cent; another was guaranteed 4 per 

cent; and the third, 5 per cent. Four of the 8 samples below 

guaranty were guaranteed 4 per cent; four of them were guar- 

anteed 5 per cent. The fat content of this class of feeds has 

been found lower than last year. Of the samples examined 

in 1913-14, the highest in fat tested 5.42 per cent, the lowest 

4.08 per cent, and the average was 4.56 per cent. This year 

the highest sample tested 5.45 per cent, the lowest only 2.83 

per cent, and the average was 4.06 per cent, or lower than last 

year’s lowest sample. Of course, the chances for getting a 

representative sample of some of these brands were not of - 

the best, owing to the difficulty of sampling goods in bulk in 

bins, but the chances were the same as in previous years. Good 

corn and good oats both carry on the average about 5 per cent 

of fat. The findings on the corn and oat feeds examined ap- 

pear to indicate that all the mills do not use the best quality 
corn and oats in these feeds. 

HOMINY FEEDS. 

Hominy Feed or Hominy Meal is a mixture of the bran coat- 

ing, the germ and a part of the starchy portion of the corn 

kernel obtained in the manufacture of hominy grits for human 

censumption. 

With the exception of the one sample of hominy feed manu- 

factured by the Mystic Milling Co. which was deficient in 

protein and fat, and high in fiber, the feeds of this class which 

have been examined have been very closely in accord with 

guarantees. No other samples were deficient in protein and the 

one deficiency in fat and the two over-runs in fiber were slight. 

Several of the samples were examined for weed seeds; none 

were found. 

FEEDS UTILIZING CORN AND OAT BY-PRODUCTS. 

Protein under 15 per cent. 

Corn Feed Meal is the siftings obtained in the manufacture 
of cracked corn and table meal made from the whole grain. 
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Not being “the unmixed meal made directly from the entire 

grain,” it is a commercial feeding stuff within the meaning of 

the law regulating the sale of commercial feeding stuffs in 

Maine and requires registration and labeling as provided by 

that law. 

A few of the feeds listed under the heading above are either 

corn feed meal or compounded feeds composed in part of corn 

feed meal. The majority of them, however, are feeds com- 

posed in whole or in part of oatmeal mill or clipped oat by- 

products. 

Oat Shorts or Oat Middlings is the starchy portion of the 

oat groats (the kernel of the oat berry with the hulls removed) 

obtained in the milling of rolled oats. 

Oat Hulls is the outer covering of the oat grain. 
Clipped Oat Refuse is the resultant by-product obtained in 

the manufacture of clipped oats. It may contain light chaffy 

material broken from the ends of the hulls, empty hulls, light 

immature oats and dust. It must not contain an excessive 

amount of oat hulls. 

While one feed listed in this class, of which more will be 

said later, is a straight oatmeal mill by-product without any 

reinforcement, the majority of them are compounded feeds in 

which other products of higher feeding value are mixed with 

the oat by-products to make the whole more attractive to the 

stock and the feeder. Their feeding value varies greatly with 

the kind and amount of other feeds mixed with the oat refuse, 

and whether they can be profitably fed depends to a considerable 

extent upon the price for which they are sold, On the whole, 

it takes a pretty shrewd feeder to buy and feed oat hulls profit- 

ably. Any user of this class of feeds should give careful con- 

sideration to their analysis, their selling price, and the results 
he obtains ‘in feeding them. Some of them would be expensive 

at almost any price. 

The straight oatmeal refuse before referred to, for instante, 

is guaranteed to carry 5.25 per cent protein, 2.5 per cent fat, 

and 28 per cent crude fiber. The samples examined ran very 

close to those figures. The average of 126 analyses of hay 

from mixed grasses is exactly the same as this in fat, practically 

the same in fiber and over 2 per cent higher in protein. It is 

doubtful if any of the feeders who bought this feed because 

2 
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it was “cheap” would have paid the same price per ton for hay 

to haul themselves, and thought they were getting a particularly 

good bargain. 
While a good many brands of feed coming under this heading 

are registered, those of which any considerable amount is sold 
in the State are comparatively few.. A number of the brands 
were not found by inspectors at all during the season. Those 

that were examined carried rather low protein and fat, and 

high fiber guarantees, but—with the exception of two “stock. 

feeds” which make a very bad showing—were pretty well in 

accord with them. 

A number of the molasses feeds, which are listed separately, 

might well be included in this class. 

MOLASSES FEEDS. 

Feeds containing molasses are grouped together in this report 
for two reasons:—Because they are usually spoken of and 

thought of as a separate class of feeds; and because, while the 

addition of molasses to any sort of feed would bring it into 

this class, in practice the molasses feeds are all quite similar 

in composition. For the most part, they are made up of by- 

products from the milling of various sorts of grains,—oat 
hulls, wheat screenings and the like,—reinforced with higher 

grade feeds sufficient to give the whole a fair to medium feed- 

ing value, and the molasses is added to make them more palata- 

ble and attractive to the stock, and so more attractive to the 

feeder, than they would be without the sweetening to hide their 

coarseness. What has. just been said about the use of the 
corn and oat by-product feeds applies equally to the molasses 

feeds. 

But because the latter vary much more in composition, their 

feeding value also varies more. For this reason, two divisions 

of the molasses feeds have been made in the table:—Those 

carrying less than 15 per cent protein; and those carrying more. 

The feeds in the latter division are more comparable to the 

miscellaneous compounded feeds with over 15 per cent protein 

than to the corn and oat by-product feeds. For the most part, 

like all the compounded feeds, the molasses feeds have run 

pretty well to their guarantees. 
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Two feeds in this class require separate consideration, They 

are composed of molasses and dried sphagnum moss. The 

sphagnum moss is used simply as a filler to hold the molasses ; 

it has practically no feeding value. It is claimed for these 

feeds that they give the feeder desiring to use it, molasses in a 

form more convenient to handle than the liquid. Any claims 

that they will do anything that ordinary feed molasses will not 
do are unfounded. Whether they are more convenient to han- 

dle is a matter of personal opinion. The feeder planning to 

use them should compare their price with that of feed molasses, 

The wet and sticky condition of these goods makes it practically 

-impossible to get a fair sample of them. While a sample of 

each of the two brands registered was examined, the results are 

for this reason of little significance. Their analysis is not of 

great importance, as aside from ordinary beneficial effects of 

molasses, their feeding value is practically nothing. Under the 

law, the percentage of protein in a feed is obtained by multiply- 

ing the percentage of nitrogen it carries by 6 1-4. Ordinarily, 

this is a fair index of the protein content. In the case of 

these two feeds, both the moss and the molasses contain small 

amounts of nitrogen, but practically no true protein is present. 

MISCELLANEOUS COMPOUNDED FEEDS. 

Protein over 15 per cent. 

This class includes the so-called balanced rations, calf meals 

and the like. Some of them are manufactured partly to utilize 

higher grade by-products such as distillers grains and the 

like. One of them contains oat hulls, but is the exception; 

it is put into this class, and not with the other oat by-product 

teeds because of its higher protein guaranty. Practically all 

of these feeds are excellent for the purposes for which they 

are intended; the question in regard to their use is one of price. 

For the price paid for the mixing is, in most cases, altogether 

too high; in other words, the feeder can usually buy the com- 

ponent feeds and mix them himself a good deal cheaper than 

he can buy the prepared feed. For the small user who does not 

want to be bothered with mixing his own feed, their use is 

defensible. The user of any considerable amount of feed ought 
to understand feeding problems well enough to mix a feed at 
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home at considerably less cost, which would give him practi- 

cally as good results. 

For the most part, the feeds of this class are in accord with 

their guarantees; such variations as have been found, have 

been usually a slight overrun in fiber. The only brand that fell 

seriously below in protein, was guaranteed in good faith,—but 
in error,—by the maker on the basis of a single analysis, with 

no allowance for the inevitable variation in different lots. 

COMPOUNDED POULTRY FEEDS. 

The feeds coming under this heading are so varied in kind 

and composition that a general discussion is not easy, They 

may be roughly divided into scratch feeds,—of various degrees 

of fineness, from those intended for baby chicks to those in- 

tended for mature hens,— and “dry mashes”—for young chicks, 

mature hens, etc. In the case of the scratching feeds for young 

chicks, the difficulty of obtaining the ingredients and the bother 

of mixing small lots may make their use advisable. In the case 
of the other feeds, the remarks previously made concerning the 

use of the miscellaneous compounded feeds apply. Figure the 

cost of the ingredients and then of the mixed product in the 

case of some of the dry mashes, and if you have never given 

the subject consideration before, the results will be surprising. 

The scratch feeds all carry about the same guarantees and 

run fairly well in accord with them. A careful study of the 

list of ingredients and an examination of the feed with the 

naked eye or a microscope is more profitable to the user than a 

consideration of the analysis, although one with an analysis 

much lower than the ordinary should be looked upon with sus- 

picion. In the case of feeds containing grit the purchaser buys 

rock at the price of grain. 

The dry mashes vary greatly in their composition and analy- 

sis. The ingredients are stated on the labels (one or two lots 

were found misbranded in this respect, and the cases taken up), 

and the goods run, for the most part, pretty close to their guar- 

anteed analyses, so that if the purchaser wishes, he can know’ 

what he is getting. Many of the higher grade mashes, price 

not taken into consideration, are excellent feeds; some of the 

lower grade ones are of little value unless reinforced by the 
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feeder with meat scraps and other high protein feeds. In gen- 

eral, if one is going to purchase feeds of this class, he will get 

more for his money in buying the better quality and paying 

more, than he will in buying the “cheaper’’ sorts. 

ALFALFA MEALS. 

Alfalfa Meal is the entire alfalfa hay ground, and does not 

contain an admixture of ground alfalfa straw or other foreign 

materials. 

Alfalfa hay is similar in composition to clover hay, but car- 

Ties more protein. Where it can be grown, it is a very profitable 

crop and an excellent feed. Where, as in Maine, the feeder 

must pay freight on it practically across the continent, alfalfa 

meal is not ordinarily enough better, price considered, than 

good clover hay cut into short lengths to make its purchase 

profitable. 

The few samples examined ran pretty well in accord with 

their guarantees. 

DRIED MEAT AND FISH WASTES. 

The feeds of this class, sold chiefly for poultry feeds, need 

little special discussion. Only a few of the brands registered 

are sold in any great quantity in Maine; several of the brands 

were not found by inspectors at all. The samples obtained 

- were for the most part in accord with their guarantees. The 
few exceptions are noted in the detailed discussion. 

TABULAR RESULTS OF ANALYSIS. 

The details of registration and the results of the analyses 

are given in the pages which follow. For the description and 

explanation of the tables see page 106. The discussion of the 

results of the analyses begins on page 108. 
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Table showing registrations of feeding stuffs and results of 

examination of samples. 

COTTON SEED MEALS. 

Branp, MAKER AND GUARANTIES. Resutts oF EXAMINATION. 

Dove Brand Cotton Seed Meal. 

Owl Brand Cotton Seed Meal. 

American Red Tag Cotton Seed Meal. Amer- 
ican Cotton Oil Co., 27 Beaver St., New 
York, N. Y. A cotton seed product. Con- 
tains not more than 11.50 per cent. crude 
fiber, and not less than 7 per cent. fat and 
38.55 per cent. protein. Registered in 
1914 and 1915 by the Union Seed and 
Ferilizet Co., 27 Beaver St., New York, 
INfsrd Se 

F. W. 
Brode & Co., Memphis, Tenn. Decorti- 
cated cotton seed. Contains not more 
than 10 per cent. crude fiber, and not less 
than 6 per cent. fat and 38.62 per cent. 
protein. Registered in 1914 and 1915. 

F. W. Brode 
& Co., Memphis, Tenn. Decorticated 
cotton seed. Contains not more than 10 
per cent. crude fiber, and not less than 6 
per cent. fat and 41 per cent. protein. Reg- 
istered in 1914 and 1915. 

Buckeye Prime Cotton Seed Meal. (41% 
protein). Buckeye Cotton Oil Co., Cin- 
cinnati, O. Manufactured from cotton 
seed only. Contains not more than 10 
per cent. crude fiber, and not less than 6.5 
per cent. fat and 41 per cent. protein. 
Registered in 1914 and 1915. 

Buckeye Prime Cotton Seed Meal. Buckeye 
Cotton Oil Co., Cincinnati, O. Manufac- 
tured from cotton seed only. Contains not 
more than 12 per cent. crude fiber, and not 
less than 6 per cent. fat and 38.62 per cent. 
protein. Registered in 1914 and 1915. 

Three dealers’ samples submitted in 1914 
were up to guarantee in protein. No 
goods of this brand found by inspectors 
and no dealers’ samples submitted since 
October, 1914. 

Of 8 dealers’ samples, 5 were up to guaran- 
tee in protein; 2 were slightly below; 
and one was over 1 per cent. below. 2 
official samples were collected. One was 
up to guarantee in protein and the other 
slightly below. Both were high in fiber, 
one running over 3 per cent. above the 
claimed maximum. Both were up to 
guarantee in fat. 

Of 74 dealers’ samples, 48 were up to guar- 
antee in protein; 6 were slightly below; 
14 were from 1 to 2 per cent. below; and 
6 were over 2 per cent. below. 27 official 
samples were collected. 14 were up to 
guarantee in protein; 4 were slightly 
below; 6 were from 1 to 2 per cent. be- 
low; and 3 were over 2 per cent. below. 
Complete examinations of 10 of the offi- 
cial samples were made, 3 of the sam- 
ples that were up in protein, and 7 
samples that were deficient in protein. 
Of the 3 that were up in protein, 2 
carried no more fiber than claimed; the 
other was slightly high. Of the 7 that 
were low in protein, all were more than 
1 per cent. too high in fiber, most of 
them considerably more; two carried 
over 143 per cent. crude fiber. None of 
the samples examined were deficient in 
fat. : 

Two dealers’ samples were both up to guar- 
antee in protein. 2 official samples were 
collected. One was up to guarantee in 
protein; the other was slightly below. A 
complete examination of the official 
sample which was up in protein was 
made; it was found up to guarantee in 
fat but slightly high in fiber. 

Of 32 dealers’ samples, 18 were up to guar- 
antee in protein; 12 were slightly below; 
and 2 were over 1 per cent. below. 10 
official samples were collected. 7 were 
up to guarantee in protein; 2 were 
slightly below; and one was over 2 per 
cent. below. Complete examinations of 
2 official samples were made; one of 
them a sample that was up in protein, 
the other the one that was deficient. The 
one that was up in protein carried a little 
more fiber than claimed; the one that 
was low in protein was very high in fiber, 
carrying over 15} per cent. Both sam- 
ples were up to guarantee in fat. 



Cotton Seed Meal. 

Acme Brand Pure Cottonseed Meal. 

Veribest Cotton Seed Meal. 

Cotton Seed Meal. 
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FEEDING StuFFsS—Continued. 

BranpD, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Buckeye Cotton Oil Co. 
Cincinnati, O. Manufactured from cotton 
seed only. Contains not more than 12 per 
cent. crude fiber, and not less than 6 per 
cent. fat and 36 per cent. protein. Regis- 
tered in 1914. Not registered in 1915. 

Avy lel 
Bunch Commission Co., Little Rock, Ark. 
Made from cotton seed. Contains not 
more than 12 per cent. crude fiber and not 
less than 7 per cent. fat and 38.60 per cent. 
protein. Registered in 1914. Not regis- 
tered in 1915. 

Good Luck Cotton Seed Meal. S. P. Davis 
Little Rock, Ark. Cotton Seed meal, with 
as small amount of cotton seed hulls as 
possible in the manufacture. Contains not 
more than 9 per cent. crude fiber (On 1914 
certificate: Contains not more than 10.5 
per cent. crude fiber), and not less than 7 
per cent. fat and 41 per cent. protein. 
Registered in 1914 and 1915. 

S. P.- Davis, 
Little Rock, Ark. Cotton seed meal, with 
as small percentage of cotton seed hulls as 
possible to be used in the manufacture of 
this product. Contains not more than 12 
per cent. crude fiber, and not less than 6 
per cent. fat and 38.5 per cent. protein. 
Not registered in 1914. Registered in 1915. 

(Illinois Brand). East 
St. Louis Cotton Oil Co., National Stock 
Yards, Ill. On 1914 certificate: Contains 
not more than 10 per cent. crude fiber, and 
not less than 6 per cent. fat and 413 per 
cent. protein. On 1915 certificate: Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 7 per cent. fat and 
41 per cent. protein. Registered in 1914 
and 1915. 

Equity Brand Cotton Seed Meal and Cake. 
Feeders’ Supply Co., Kansas City, Mo. 
Made from decorticated cotton seed. Con- 
tains not more than 10.5 per cent. crude 
fiber, and not less than 6 per cent. fat and 
41 per cent. protein. Registered in 1914. 
Not registered in 1915. , 

Colonial Brand Cotton Seed Meal. Hum- 
phreys-Godwin Co., Memphis, Tenn. 
Made from pressed cottonseed. Contains 
not more than 17 per cent. crude fiber, and 
not less than 6 per cent. fat and 34 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

,Not sampled. So far as known to the Exe 
periment Station no goods were shipped 
under this brand; it was registered to 
take care of certain lots of Buckeye Prime 
Cotton Seed Meal, guaranteed 38.62 per 
cent. protein, which on examination were 
found to fall short of that guarantee, 

No goods of this brand were found by 
inspectors and no samples Were submitted 
by. dealers. 

,Of 25 dealers’ samples, 18 were upto guar- 
antee in protein; 5 were slightly below; 
and 2 were over 1 per cent. below. £9 
official samples were collected; 4 were 
up to guarantee in protein; 3 were from 
1 to 2 per cent. below; and 2 were over 
2 per cent. below. Complete examina- 
tions were made of 3 official samples that 
were low in protein. It will be noted 
that the company guaranteed less fiber 
in the 1915 goods than the 1914. Two 
of the 3 samples of which complete ex- 
aminations were made carried the lower 
fiber guarantee of 9 per cent. Never- 
theless, all 3 of them were over a per 
cent. in excess of the higher fiber guaran- 
tee of 10.50 per cent. All three were up 
to guarantee in fat. 

Not sampled. So far as known to the Ex- 
periment Station no goods were shipped 
under this brand; it was registered to 
take care of certain lots of Good Luck 
Brand Cotton Seed Meal, guaranteed 41 
per cent. protein, which on examination 
pete found to fall short of that guaran- 
ee. 

Of 9 dealers’ samples, 8 were up to guar- 
antee in protein; one was slightly below. 
4 official samples were collected. All 
were up to guarantee in protein. A com- 
plete examination of one official sample 
was made. It was up to guarantee in fat 
but was over a per cent. high in fiber. 

No goods of this brand were found by in- 
spectors and no samples were submitted 
by dealers. 

So far as known to the Experiment Station, 
~ no goods were shipped under this brand; 

it was registered to take care of certain 
lots of Dixie Brand Cotton Seed Meal, 
guaranteed 38.62 per cent., which on ex- 
amination were found to fall short of 
that guarantee. 
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Dixie Brand Cotton Seed Meal. Hum- 
phreys-Godwin Co., Memphis, Tenn. 
Made from pressed cottonseed. Contains 
not more than 12 per cent. crude fiber, 
and not less than 6 per cent. fat and 
38.62 per cent. protein. Registered in 
1914 and 1915. 

Forfat Brand Cotton Seed Meal. Hum- 
phreys-Godwin Co., Memphis, Tenn. 
Made {rom pressed cotton seed. Con- 
tains not more than 12 per cent. crude 
fiber, and not less than 6 per cent. fat and 
38.63 per cent. protein. Registered in 
1914 and 1915. 

Anchor Brand Choice Cotton Seed Meal. 
Kemper Mill & Elevator Co., Kansas City, 
Mo. No certificate filed. Guaranteed 
on label to carry not more than 10 per 
cent. crude fiber, and not less than 7.5 per 
cent. fat and 41 per cent. protein. Un- 
registered. 

Staff Brand Cotton Seed Meal. Larrowe 
Milling Co., Detroit, Mich. Made trom 
decorticated cottonseed. Contains not 
more then 12 per cent. crude fibre and not 
less than 7 per cent. fat and 41 per cent. 
protein. Registered in 1914. Not regis- 
tered in 1915. 

Kineda Prime Cottonseed Meal. J. M. Mac- 
donald, Cincinnati, 0. Cottonseed pro- 
duct. Contains not more than 12 per cent. 
crude fiber, and not less than 6 per cent. fat 
and 38.6 per cent. protein. Not registered 
in 1914. Registered in 1915. 

Cottonseed Meal, J. M. Mac- 
donald, Cincinnati, O. Cottonseed pro- 
duct. Contains not more than 12 per cent. 
crude fiber, and not less than 6 per cent 
fat and 41 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

Cotton Seed Meal. Memphis 
Cottonseed Products Co., Memphis, Tenn. 
Manufactured from pressed cottonseed. 
Contains not more than 10 per cent. crude 
fiber, and not less than 6 per cent. fat and 
41 per cent. protein. Registered in 1914 
and 1915. 3 

Canary Extra Brand Cotton Seed Meal. C. 
L. Montgomery & Co., Memphis, Tenn. 
Fully decorticated cottonseed. Contains 
not more than 10 per cent. crude fiber, and 
not less than 6 per cent. fat and 41 per 
cent. protein. Not registered in 1914. Reg- 
istered in 1915. 

RESULTS OF EXAMINATION. 

Of 45 dealers’ samples, 40 were up to guar- 
antee in protein; 4 were slightly below; 
and one was over 1 per cent. below. 11 
official samples were collected. 10 were 
up to guarantee in protein; one was over 
3 per cent. deficient. Complete exam- 
inations of 2 of the official samples were 
made, one of them a sample that was up- 
in protein, the other the one that was 
deficient. The former carried no more 
fiber than claimed; the latter was high 
iu bres Both were up to guarantee in 
ats 

Of 4 dealers’ samples, 2 were up to guar- 
antee in protein; one was slightly be- 
low; and one was over 1 per cent. below. 
4 official samples were collected. 3 were 
up to guarantee in protein; one was over 
1 per cent. below. Complete examina- 
tions of 2 official samples were made, one 
of them a sample that was up in protein, 
the other the one that was deficient. The 
former carried no more fiber than claimed! 
the latter was a per cent. high in fiber. 
Both were up to guarantee in fat. 

One official sample was found to conform 
to its guarantees in protein, fat and fiber. 
No other goods of this brand were found 
by inspectors and no samples were 
submitted by dealers. The lot that was 
examined had been on hand since De- 
cember, 1913. 

One official sample was obtained. It was 
very slightly deficient in protein, a little 
high in fiber, and up to guarantee in fat. 
No other goods of this brand were found 
by inspectors and no samples were sub- 
mitted by dealers. 

No goods of this brand were found by in- 
spectors and no samples weie submitted 
by dealers. 

No goods of this brand were found by in- 
spectors and no samples were submitted 
by dealers. 

One dealer’s sample was up to guarantee in 
protein. 3 official samples were collected. 
They were all up to guarantee in pro- 
tein. A complete examination of one of 
them was made; it carried no more fiber 
es claimed and was up to guarantee 
in fat. 

One dealer’s sample was very slightly be- 
low guarantee in protein. One official 
sample was collected and a complete ex- 
amination of.it made. It conformed to 
its guarantees in protein, fiber and fat. 



Bee Brand Cotton Seed Meal. 

Butterfly Meal. 

Dirigo Brand Cotton Seed Meal. 

Dirigo Brand Cotton Seed Meal. 
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Wisk © sy Nio= 
thern, Little Rock, Ark. Made from 
decorticated cotton seed. Contains not 
more than 10 per cent. crude fiber, and not 
less than 6 per cent. fat and 41 per cent. 
protein. Registered in 1914 and 1915. 

W. C. Nothern, Little 
Rock, Ark. Made from pressed cotton 
seed. Contains not more than 12 per cent. 
crude fiber, and not less than 6 per cent. 
fat and 39 per cent. protein. Registered 
in 1914 and 1915. 

Dairy Brand Cotton Seed Meal. W. C. 
Nothern, Little Rock, Ark. Made from 
pressed cotton seed. Contains not more 
than 12 per cent. crude fiber, and not less 
than 6 per cent. fat and 35 per cent. pro-| 
tein. Not registered in 1914. 
in 1915. 

Baltimore Brand. Cotton Seed Meal. W. 
Newton Smith, Baltimore, Md. Cotton 
Seed Meal. Contains not more than 104 
per cent. crude fiber, and not less than 7 
per cent. fat and 383 per cent. protein. 
Registered in 1914. Brand with same 
name but different guarantees registered 
in 1915; see below. 

Baltimore Brand Cotton Seed Meal. W. 
Newton Smith, Baltimore, Md. Cotton 
Seed Meal. Contains not more than 10 
per cent. crude fiber, and not less than 7 
per cent. fat and 38.62 per cent. protein. 
Registered in 1915. Brand with same 
name but different guarantees registered in 
1914; see above. 

W. New- 
ton Smith, Baltimore, Md. _ Cotton Seed 
Meal. Contains not more than 10 per 
cent. crude fiber, and not less than 6 per 
cent. fat and 38% per cent. protein. Reg- 
istered in 1914. Brand with same name 
but different guarantees registered in 1915; 
see below. 

W. New- 
ton Smith, Baltimore, Md. Cotton Seed 
Meal. Contains not more than 10} per 
eent. crude fiber, and not less than 6 per 
cent. fat and 41 per cent. protein. Reg- 
istered in 1915. Brand with same name 
but different guarantees registered in 1914; 
see above. 

J. E. Soper 
Co:, Boston, Mass. Pure cotton seed 
meal. Contains not more than 10 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 38.5 per cent. protein. Reg- 
istered in 1914 and 1915. 

Registered 

} 

| 

Three dealers’ samples were up to guaran- 
tee in protein. 4 official samples were 
collected. 3 were up to guarantee in 
protein; one was slightly below. Com- 
plete examinations of 2 samples were 
made. Both conformed to their guaran- 
tees in fat and fiber. 

One dealer’s sample was slightly below 
guarantee in protein. 4 officia] samples 
were collected. One was up to euarantee 
in protein; 2 were slightly below: and 
one was over 24 per cent. below. 'Com- 
plete examinations of 3 of the official 
samples were made, 2 of the samples 
that were slightly low in protein and one 
the sample that was Icwest. The 2 
former conformed to their fat and fiber 
guarantees; the latter was up to its 
guarantee in fat but quite high in fiber. 

|Not sampled. So far as known to the Ex- 
periment Station, no goods of this brand 

| were shipped; it was registered to take 
care of Butterfly Meal, guararteed 39 

| per cent. protein, which on examination 
was found to fall below that guarantee. 

One dealer's sample was up to guarantee 
in protein. No goods of this brand were 
found by inspectors. 

Not sempled. So far as known to the Ex- 
periment Station, no goods were shipped 
under this brand in 1915. It was regis- 
tered to take care of certain lots of Dirigo 
Brand Cotton Seed Meal, guaranteed 41 
per cent. protein, which on examination 
were found to fall short of that guarantee. 

Two dealers’ samples ard 1 official sample 
were up to guarantee in protein. No 
complete examinations were made. 

Of 3 dealers’ samples, ore was slightly 
below guarantee in protein; one was 
over 1 per cent. below; and one was 
over 2 per cent. below. Of 2 official 
samples, one was slightly below guaran- 
tee in protein and the other was over 1 
per cent. below. No complete exam- 
inations were made. 

Of 6 dealers’ samples, 5 were up to guar- 
antee in protein and one was slightly 
below. 4 official samples were all up to 
guarantee in protein. A complete ex- 
amination of one of them was made. It 
guarantee in fat but carried slightly 
more fiber than claimed. 
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“*Pioneer’’ Cotton Seed Meal. J. E. Soper) Of 17 dealers’ samples, 9 were up to guar- 
Co., Boston, Mass. Pure Cotton Seed 
Meal. Contains not more than 10 per. 
cent. crude fiber, and not less than 7 per 
cent. fat and 41 per cent. protein. Reg-! 
istered in 1914 and 1915. 

antee in protein; 6 were slightly below; 
and 2 were over 1 per cent. below. Of 
11 official samples, 7 were up to guaran- 
tee in protein and 4 were slightly below. 
A complete examination of one official 
sample was made; it conformed to its 
guarantees in both fat and fiber. 

! 

‘*Puritan’’ Cotton Seed Meal. J. E. Soper|/No goods of this brand were found by in- 
Co., Boston, Mass. Pure Cotton Seed) 
Meal. Contains not more than 16 per cent. 
crude fiber, and not less than 54 per cent.) 
fat and 36 per cent. protein. Registered| 
in 1914 and 1915. | 

spectors and no samples were submitted 
by dealers. 

Cotton Seed Meal. Swift & Co., Atlanta, One dealer’s sample was up to guarantee 
Ga. Made from cottonseed only. Con- 
tains not more than 10 per cent. crude; 
fiber, and not less than 4 per cent. fat and 
38.62 per cent. protein. Not registered in| 
1914. Registered in 1915. : 

in protein. 3 official samples were up to 
guarantee in protein. A complete ex- 
amination of 2 of the official samples 
was made. Both were up to guarantee 
in fat but both were over a per cent. too 
high in fiber. 

Texoma Brand High Grade Cotton Seed|No goods of this brand were found by in- 
Meal. Texas Cake & Linter Co., Dallas,| 
Texas. Made from decorticated cotton| 
seed. Contains not more than 10 per cent. 
crude fiber, and not less than 6 per cent.| 
fat and 41 per cent. protein. Registered 
in 1914. Not registered in 1915. 

spectors and no samples were submitted 
by dealers. : 

‘‘Durjan’’ Brand Cotton Seed Meal. Union|Of 3 dealers’ samples, one was up to guar- 
Brokerage & Commission Co., Vicksburg, 
Miss. Made from decorticated cotton 
seed only. Contains not more than 10 per 
cent. crude fiber, and not less than 7.5 per 
cent. fat and 41 per cent. protein. Reg- 
istered in 1914 and 1915. 

antee in protein; one was slightly be- 
low; and one was over 1 per cent. below. 
No goods of this brand were found by 
imspectors. 

‘‘Magnolia’’ Brand Cotton Seed Meal.|No goods of this brand were found by in- 
Union Brokerage & Commission Co., 
Vicksburg, Miss. Made from decorticated 
cotton seed only. Contains not more than 
10 per cent. crude fiber, and not less than 
7.5 per cent. fat and 38.62 per cent. pro- 
tein. Registered in 1914 and 1915. 

spectors and no samples were submitted 
by dealers. 

Yellow Tag Choice Cotton Seed Meal.|Of 2 official samples, one was up to guar- 
Union Seed & Fertilizer Co., New York. 
Cottonseed Meal. Contains not more than| 
10 per cent. crude fiber, and not less than 
8 per cent. fat and 41.18 per cent. protein. 
Registered in 1914 and 1915. 

antee in protein and the other was 
slightly below. A complete examination 
of the latter was made. It was found to 
carry no more fiber than claimed, but 
was a little below guarantee in fat. 

COTTON SEED FEEDS. 

‘Cyclone’? Cotton Seed Feed. American|No samples obtained. 
Cotton Hull & Fiber Co., Memphis, Tenn. 
Composed of cottonseed meal and ground 
cottonseed hulls. Contains not more than 
23 per cent. crude fiber, and not less than 
3 per cent. fat and 20 per cent. pro- 
tein. Registered in 1914, Not registered in 
1915. 

Creamo Brand Cottonseed Feed. Hum-|No samples obtained. 
phreys-Godwin Co., Memphis, Tenn. 
Composed of cottonseed meal and cotton- 
seed hull bran. Contains not more than 
22 per cent. crude fiber, and not less than 
5 per cent. fat and 20 per cent. protein. 
Registered in 1914. Not registered in 1915. 
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77 Cottonseed Feed. Humphreys-Godwin 
Co., Memphis, Tenn. Made from cotton- 
seed meal and delinted cottonseed hulls. 
Contains not more than 28 per cent. crude 
fiber, and not less than 4 per cent. fat and 
20 per cent. protein. Registered in 1914 
and 1914. 

No samples obtained. 

FLAX SEED B Y-PRODUCTS. 

Cleveland Flax Meal. American Linseed Co., 
New York City. Made from flaxseed. 

_ Contains not more than 9 per cent. crude 
fiber, and not less than 2 per cent. fat and 
36 per cent. protein. Registered in 1914 
as Linseed Oil Meal. Registered in 1915. 

‘*Hypro’’ Linseed Meal. American Linseed 
Co., New York City. Made from flaxseed. 
Contains not more than 9 per cent. crude 
fiber, and not less than 2 per cent. fat and 
36 per cent. protein. Registered in 1914 
and 1915. 

Old Process Linseed Meal. American Lin- 
seed Co., New York City. Made from 
flaxseed. Contains not more than 8 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 34 per cent. protein. Reg- 
istered in 1914 and 1915. 

Amco Old Process Linseed Meal. American 
Milling Co., Peoria, Ill. Flaxseed product. 
Contains not more than 10 pér cent. crude 
fiber, and not less than 5 per cent. fat and 
30 per cent. protein. Registered in 1914. 
Not registered in 1915. 

Pure Old Process Oil Meal made from Lin- 
seed Cake. Spencer Kellogg & Sons, Inc., 
Buffalo, N. Y., and Minneapolis, Minn. 
Ground Linseed Cake. Contains not more 
than 10 per cent. crude fiber, and not less 
than 5 per cent. fat and 33 per cent. pro- 
Se registered in 1914. Registered 
in 1 A 

Old Process Linseed Oil Meal. Mann Bros 
Co., Buffalo, N. Y. Made from flaxseed. 
Contains not more than 10 per cent. crude 
fiber, and not less than 6 per cent. fat and 
34 per cent. protein. Registered in 1914 
and 1915. 

Old Process Oil Meal. Metzger Seed & Oil 
Co., Toledo, O. Made from flaxseed. 
Contains not more than 10 per cent. crude 
fiber, and not less than 5 per cent. fat and 
30 per cent. protein. Registered in 1914 
and 1915. 

Midland Brand Pure Old Process Ground 
Linseed Cake. Midland Linseed Products 
Co., Minneapolis, Minn. Made from flax- 
seed only. Contains not more than 93 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 32 per cent. protein. Reg- 
istered in 1914 and 1915. 

Major Brand Old Process Oil Meal. Toledo 
Seed & Oil Co., Toledo, O. Linseed. Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 5 per cent. fat and 
30 per cent. protein. Registered in 1914 
and 1915. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat. It was found up to guar- 
antee in fat but slightly high in fiber. 

One dealer’s sample and 2 official samples 
were up to guarantee in protein... One of 
the official samples was examined for 
fiber and fat. It was found in accord 
with its guarantees in both. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat. It carried no more fiber 
phan claimed, but was very slightly low 
in fat. 

-No. goods of this brand were found by 
inspectors. 

No goods, of this brand were found by 
inspectors. 

One dealer’s sample and 2 official samples 
were up to guarantee in protein. One 
of the official samples was examined for 
fiber and fat. It conformed to its guar- 
antees in both. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found to conform to its 
guarantees in both. 
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STARCH FACTORY AND SIMILAR BY-PRODUCTS. 

Cream of Corn Gluten Feed. American 
Maize Products Co., N. Y. Corn starch 
by-product with corn bran. Contains not 
more than 8} per cent. crude fiber, and not 
less than 23 per cent. fat and 23 per cent. 
protein. Registered in 1914 and 1915. 

Clinton Corn Gluten Feed. Clinton Sugar 
Refining Co., Clinton, Iowa. A corn gluten 
feed. Contains not more than 8 per cent. 
crude fiber, and not less than 3 per cent. 
fat and 23 per cent. protein. Registered 
in 1914 and 1915. 

Buffalo Corn Gluten Feed. Corn Products 
Refining Co., N. Y. Corn gluten feed. 
Contains not more than 8.5 per cent. crude 
fiber, and not less than 1 per cent. fat and 
23 per cent. protein. Registered in 1914 
and 1915. 

Crescent Corn-Gluten Feed. Corn Products 
Refining Co., New York. A corn gluten 
feed. Contains not more than 8.5 per cent. 
crude fiber, and not less than 1 per cent 
fat and 23 per cent. protein. Registered 
in 1914 and 1915. 

Diamond Corn Gluten Meal. Corn Products 
Refining Co., New York. A corn gluten 
meal. Contains not more than 4 per cent. 
crude fiber, and not less than 1.5 per cent. 
fat and 40 per cent. protein. Registered 
in 1914 and 1915. 

Globe Corn Gluten Feed. Corn Products 
Refining Co., New York. A corn gluten 
feed. Contains not more than 8.5 per cent. 
crude fiber, and not less than 1 per cent. 
fat, and 23 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

Douglas Corn Gluten Feed. Douglas Co., 
Cedar Rapids, Iowa. A corn gluten feed. 
Contains not more than 8 per cent. crude 
fiber and not less than 2 per cent. fat and 
23 per cent. protein. Registered in 1914 
and 1915. 

K K K Corn Gluten Feed. J. C. Hubinger 
Bros. Co., Keokuk, Iowa. Corn starch 
by-product with corn solubles. Contains 
not more than 7.5 per cent. crude fiber, 
and not less than 2.4 per cent. fat and 23 
per cent. protein. Not registered in 1914. 
Registered in 1915. 

Jenks Gluten Feed. Huron Milling Co., 
Harbor Beach, Mich. Corn starch by- 
product with corn bran. Contains not! 
more than 8 per cent. crude fiber, and not 
less than 3 per cent. fat and 22 per cent. 
protein. Registered in 1914 and 1915. 

Staley’s Gluten Feed. A. E. Staley Mfg. 
Co., Decatur, Ill. Composed of gluten 
meal, corn bran and the residue resulting 
from the evaporation of sheep water. Con- 
tains not more than 12 per cent. crude 
fiber, and not less than 24 per cent. fat 
and 23 per cent. protein. Registered in 
1914. Not registered in 1915. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat. It carried no more fiber 
phan claimed, but was slightly deficient 
in fat. 

One official sample, the only one obtained, 
was in accord with guarantees in protein, 
fiber and fat. 0 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat, and found in accord with 
guarantee in both. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantees in both. 

Two official samples were both up to gu- 
antee in protein. One was examined for 
fiber and fat. It carried no more fiber 
than claimed but was slightly low in fat. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

One dealer’s sample and 2 official samples 
were up to guarantee in protein. One 
official sample was examined for fiber 
and fat and found in accord with guar- 
antee in both. 

The only sample obtained was from a lot of 
® goods shipped in 1913. It was in accord 

with its guarantee in protein, fiber and 
fat. 
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BREWERY AND DISTILLERY BY-PRODUCTS. 

Ajax Flakes. Chapin & Co., Hammond, Ind. 
Corn distillers’ grains. Contains not more 
than 14 per cent. crude fiber, and not less 
than 11 per cent. fat and 30 per cent. pro- 
tein. Registered in 1914 and 1915. 

Continental Gluten Feed. Continental Ce- 
real Co., Peoria, Ill. A distillery by- 
product manufactured from corn, oats, rye 
and barley. Contains not more than 103 
per cent. crude fiber, and not less than 10 
per cent. fat and 29 per cent. protein. 
Registered in 1914 and 1915. 

Corn 3 D Grains. Dewey Bros. Co., Blan- 
chester, Ohio. Composed of distillers’ 
dried grains. Contains not more than 13 
per cent. crude fiber and not less than 9 
per cent. fat and 26 per cent. protein. Not 
registered in 1914. Registered in 1915. 

“Bull Brand’’ Dried Brewers Grains. 
Farmers’ Feed Co., New York City. Wet 
brewers’ grains (dried). Contains not 
more than 17.20 per cent. crude fiber, and 
not less than 6.30 per cent. fat and 27.20 
per gent. protein. Registered in 1914 and 

Hector Distillers Dried Grains. Hottelet Co., 
Milwaukee, Wis. Offal of distilleries prop- 
erly dried. Contains not more than 14 per 
cent. crude fiber, and not less than 10 per 
cent. fat and 30 per cent. protein. Not 
registered in 1914. Registered in 1915. 

National Distillers Dried Grains. Hottelet 
& Co., Milwaukee, Wis. No certificate 
filed. Claims on package: Crude fiber not 
over 14 per cent; fat not less than 8 per 
cent.; protein not less than 26 per cent. 
Unregistered. 

Brownie Grains. Larrowe Milling Co., De- 
troit, Mich. Composed of steam dried 
distillers’ grains made principally from 
corn. Contains not more than 9 per cent. 
crude fiber, and not less than 7 per cent. 
fat, and 26 per cent. protein. Registered 
n 1914 and 1915. 

Columbia Corn Distillers Grains. New York 
& Kentucky Co., Rochester, N. Y. No 
certificate filed. Claims on package: Crude 
fiber not over 14 per cent; fat not less than 
10 per cent.; protein not less than 30 per 
cent. Unregistered; case pending. 

fourex Distillers Dried Grains. Ubiko Mill- 
ing Co., Cincinnati, O. Distillers’ dried 
corn grains. Contains not more than 13 
per cent. crude fiber, and not less than 12 
per cent. fat and 31 per cent. protein. 
Registered in 1914 and 1915. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples were 
examined for weed seeds; none were 
found. 

Only one lot of goods of this brand was 
found by inspectors. This lot was 
shipped in bulk and the goods were in a 
bin in the warehouse of the dealer. A 
sample was taken and examined, but 
because it is very doubtful whether the 
sample was representative of the goods 
the results are not published. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both were examined 
for weed seeds and were found to contain 
a few’*seeds of wild buckwheat, yellow 
foxtail, penny cress, and pigweed. 

Two official samples were both up to guar- 
antee in protein, One was examined for 
fiber and fat; it was up to guarantee in 
fat but was over 1 per cent. too high in 
fiber. One sample was examined for 
weed seeds; none were found. 

Only one lot of this feed, consisting of 2 
tons received in a mixed car with other 
feeds, was found by inspectors. Shippers 
subsequently claimed that this lot was 
shipped by mistake. Sample drawn from 
these goods was found in accord with 
guarantee in protein and fat but high in 
fiber. No weed seeds were found. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; none were found. 

One official sample was over 1 per cent. low 
in protein but in accord with its fat and 
fiber guarantees. It was examined for 
weed seeds; none were found. 

One official sample was found very slightly 
below guarantee in protein, up to guar- 
antee in fat, and slightly high in fiber. 
It was examined for weed seeds; none 
were found. 
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SUGAR BEET BY-PRODUCTS. 

Dried Beet Pulp. Larrowe Milling Co., De- Two official samples were both up to guar- 
troit, Mich. Residue of sugar beets dried) antee in protein. One was examined for 
after extraction of sugar. Contains not) fiber and fat and found in accord with 
more than 20 per cent. crude fiber, and not} guarantee in both. 
less than one-half of 1 per cent. fat and 8) 
per cent. protein. Registered in 1914 and) 
1915. 

Dried Beet Pulp. Chas. Pope, Riverdale,|Two official samples were both up to guar- 
Ill. Composed only of residue of sugar| antee in protein. One was examined for 
beets dried after extraction of sugar. Con-) fiber and fat and found in accord with 
tains not more than 20 per cent. crude fiber,| guarantee in both. 
and not less than one-half of 1 per cent. fat 
and 8 per cent. protein. Not registered in 
1914. Registered in 1915. 

{ 

WHEAT BY-PRODUCTS. 

Acme Feed. Acme-Evans Co., Indianapolis, ‘Of 2 official samples, one was up to guar- 
Ind. Wheat bran, wheat middlings andnot| antee in protein and one was slightly 
exceeding mill’s run of ground cleaned) below. One was examined for fiber and 
screenings. Contains not more than 9 per) fat and found in accord with guarantee 
cent. crude fiber and not less than 4 per, in both. One sample was examined for 
cent. fat and 16.50 per cent. protein. Reg-| weed seeds; a few hulls of corn cockle 
istered jn 1914 and 1915. | and wild buckwheat were found. 

Trojan Bran. The Allen & Wheeler Co. | Two official samples were both up to guar- 
Troy, O. Pure offal from wheat. Contains | antee in protein. One was examined for 
not more than 9.50 per cent. crude fiber fiber and fat and found in accord with 
and not less than 4 per cent. fat and 14.50) guarantee in both. Both samples were 
per cent. protein. Rtgistered in 1914 and| examined for weed seeds; a few hulls of 
1915. | corn cockle were found. 

Trojan Middlings. The Allen & Wheeler Co., Two official samples were both up to guar- 
Troy, O. Offal from wheat including antee in protein. One was examined for 
screenings not exceeding mill run. Con- fiber and fat and found in accord with 
tains not more than 6 per cent. crude fiber,| guarantee in both. One sample was ex- 
and not less than 4 per cent. fat and 15 5 per| amined for weed seeds; none were found. 
cent. protein. Registered in 1914 and 1915.) 

Trojan Mixed Feed. The Allen & Wheeler Two official samples were both up to guar- 
Co., Troy, O. Offal from wheat, including antee in protein. One was examined for 
screenings not exceeding mill run. Con-. fiber and fat and found in accord with 
tains not more than 8 per cent. crude fiber, guarantee in both. One sample was ex- 
and not less than 4 per cent. fat and 14.50 amined for weed seeds; some hulls of 
DER cent. protein. Registered in aa corn cockle were found. 
and 1915. 

Bran & Middlings. Alma Roller Mills, oper--No goods of this brand were found by 
erated by Alma Grain & Fiber Co., Alma, inspectors. 
Mich. Remainder of wheat which has) 
gone through the roller process of making 
flour. Contains not more than 9.25 per 
cent. crude fiber, and not less than 4.1 per 
cent. fat and 15.05 per cent. protein. Reg- 
istered in 1914. Not registered in 1915. 

Amico Bran. Amendt Milling Co., Monroe, No goods of this brand were found by 
Mich. Wheat Bran. Contains not more inspectors. 
than 9.51 per cent. crude fiber, and not less 
than 3 per cent. fat and 14 per cent. pro- 
tein. Registered in 1914. Not registered 
in 1915. 

Amico Middlings. Amendt Milling Co., No goods of this brand were found by 
Monroe, Mich. Wheat Middlings. Con- inspectors. 
tains not more than 4.30 per cent. crude, 
fiber and not less than 5 per cent. fat and 
15 per cent. protein. Registered in 1914. 
Not registered in 1915. | 
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Amico Mixed Feed. Amendt Milling Co., 
Monroe, Mich. Wheat Mixed Feed. Con- 
tains not more than 8 per cent. crude fiber 
and not less than 4 per cent. fat and 15 per 
cent. protein. Registered in 1914. Not 
registered in 1915. 

Bran with ground screenings not exceeding 
mill run. Ansted & Burk Co., Springfield, 
O. Composed of wheat bran with ground 
screenings not exceeding mill run. Con- 
tains not more tuan 114 per cent. fiber and 
not less than 3 per cenit. fat and 14 per 
cent. protein. Registered in 1914 and 1915. 

ceeding mill run. Ansted & Burk Co., 
Springfield, O. Wheat middlings with 
ground screenings not exceeding mill run. 
Contains not more than 73 per cent. crude 
fiber, and not less than 4 per cent. fat, and 
143 per cent. protein. Registered in 1914 
and 1915. 

Mixed Feed with ground screenings not ex- 
ceeding mill run. A-sted & Burk Co., 
Springfield, O. Wueat mixed feed with 
groung screenings not exceedine rill run. 
Contains not more than 114 ner cent. crude 
fiber, and not less than 34 per cent. fat and 
141 per cent. protein. Registered in 1914 
and 1915. 

Atlas Wheat Bran, with ground screenings 
not exceeding millrun. Bernhard Stern & 
Sons, Inc. (Atlas Flour Mills) Milwaukee, 
Wisconsin. Wheat bran with ground 
screenings not exzeeding mill run. Con- 
tains not more than 11 per cent. crude. 
fiber, and not less than 3 per cent. fat and 
13 per cent. protein. Not registered in 
1914. Registered in 1915. 

Atlas Wheat Flour Middlings with ground 
screenings not exceeding mill run. Bern- 
hard Stern & Sons, Inc., (Atlas Flour Mills)- 
Milwaukee, Wis. Wheat flour middlings 
with ground screenings not exceeding mill 
tun. Contains not more than 7 per cent. 
crude fiber, and not less than 3 per cent. 
fat and 14 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

Standard Wheat Middlings with ground 
screenings, not exceeding mill run. Bern- 
hard Stern & Sons, Ine. (Atlas Flour Mills) 
Milwaukee, Wis. Wheat middlings with 
ground screevings rot exceeding mill run, 
Contains not more than 10.5 per cent, 
crude fiber, and not less than 3.5 per cent 
fat and 13.5 per cent. protein. Not regis. 
tered in 1914. Registered in 1915. 

Wheat Bran and Wheat Screenings. Aunt 
Jemima Mills Co., St. Joseph, Mo. Wheat 
bran, wheat screenings (not exceeding mil] 
run). Contains not more than 10 per cent. 
crude fiber, and not less than 3.5 per cent: 
fat and 14.5 per cent. protein. Not regis” 

|}No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples were 
examined for weed seeds; a few seeds 
and hulls of corn cockle were found. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples were 
examined for weed seeds; none were 
found. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in hoth. Bnth samples were 
examined for we d seeds; a few hulls of 
corn cockle were found. 

The only official sample obtained was found 
in accord with guarantee in p-otein, fiber 
and fat. It was examined for weed seeds 
and found to contain a few seeds of green 
toxtail and pale persicaria and a few hulls 
of corn cockle and wild buckwheat. 

The only official sample obtained was found 
in accord with guarantee in protein and 
fat but a little high in fiber. 

No goods of this brard were found by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. It was examined for weed seeds; 
a few seeds of wild rose were found. 

tered in 1914. Registered in 1915. 

TS ECT TY SPT 
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Banner Flour Middlings. Banner Milling|The only official sample obtained was found 
Co., Buffalo, N. Y. Wheat middlings with} in accord with guarantee in protein, fiber 
ground screenings not exceeding mill run.| and fat. 
Contains not more than 9.75 per cent. 
crude fiber, and not less than 4.25 per cent. 
fat and 15 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

Fancy Low Grade. Barber Milling Co., Min- 
neapolis, Minn. Feed Flour. Contains 
not more than 4 per cent. crude fiber and 
not less than 5 per cent. fat and 18 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

The only official sample obtained was three- 
quarters of a per cent. below guarantee 
in protein and over 14 per cent. below in 
fat. It carried no more fiber than 
claimed. ; 

‘‘Winona’’ Coarse Wheat Bran. Bay State 
Milling Co., Winona, Minn. A pure wheat 
product. Contains not more than 11 per 
cent. crude fiber, and not less than 5 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1914 and 1915. : 

No goods of this brand were found by 
inspectors. 

‘‘Winona’’ Fancy White Flour Middlings.|No goods of this brand were found by 
Bay State Milling Co., Winona, Minn. A| inspectors. 
pure wheat product. Contains not more 
than 3 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 18 per cent. pro- 
tein. Registered in 1914 and 1915. 

‘‘Winona’’ Wheat Middlings. Bay State 
Milling Co., Winona, Minn. Pure wheat 
product with less than 8 per cent. of ground 
and cleaned screenings from wheat. Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 5 per cent. fat and 17 per 
cent. protein. Registered in 1914 and 1915. 

No goods of this brand were found by 
inspectors. 

‘‘Winona’”’ Fancy Mixed Wheat Feed. Bay|The only official sample obtained was found 
State Milling Company, Winona, Minn.| in accord with guarantee in protein, fiber 
Composed of wheat bran, middlings and| and fat. 
red dog flour, with less than 5 per cent. 
ground and cleaned screenings from wheat. 
Contains not more than 10 per cent. crude 
fiber and not less than 5 per cent. fat and 
17 per cent. protein. Registered in 1914 
and 1915. ; 

The only lot of goods of this brand found 
by inspectors consisted of only 2 sacks. 
A sample was taken but as it is doubtful 
whether it fairly represents the goods, 
the results are not published. 

Reddog Flour. Bay State Milling Co., 
Winona, Minn. A pure wheat product. 
Contains not less than 2.5 per cent. crude 
fiber, and not less than 4.05 per cent. fat 
and 18 per cent. protein. Kegistered in 
1914 and 1915. 

Big Diamond Bran. Big Diamond Mills Co., 
Minneapolis, Minn. Wheat bran with 
ground screenings not exceeding mill run. 
Contains not more than 11.07 per cent. 
crude fiber and not less than 4 per cent. 
fat and 14 per cent.protein. Registered in 
1914 and 1915. 

Big Diamond Wheat Mixed Feed. Big Dia- 
mond Mills Co., Minneapolis, Minn. Com- 
posed of wheat bran, four middlings, and 
ground screenings not exceeding mill run. 
Contains not more than § per cent. crude 
fiber, and not less than 4.5 per cent. fat 
and 19 per cent. protein. Registered in 
1914 and 1915. 

The only official sample obtained was up 
to guarantee in protein and fat but a 
little high in fiber. : 

No goods of this brand were found by 
inspectors. : 
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Blanton Mixed Feed. Blanton Milling Co., 
Indianapolis, Ind. Composed of wheat 
bran, middlings and whole wheat screep- 
ings. Contains not more than 10 per cent. 
erude fiber, and not less than 3.7 per cent. 
fat and 15.7 per cent. protein. Registered 
in 1914 and 1915. 

Bull’s Eye Mixed Feed. Blish Milling Co., 
Seymour, Ind. Pure wheat bran and mid- 
dlings. Contains not less than 9.10 per 
cent. crude fiber and not less than 4.4 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1914 and 1915. 

Wheat Bran. Buffalo Cereal Co., Buffalo, N. 
Y. Wheat bran with screenings not ex- 
ceeding mill run. Contains not more than 
11 per cent. crude fiber, and not less than 
3 per cent. fat and 14 per cent. protein. 
Registered in 1914.. Not registered in 1915. 

Flour Middlings. Buffalo Cereal Co., Buf- 
falo, N. Y. Flour middlings with not to 
exceed mill run of ground screenings. Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 4.5 per cent. fat and 16 
per cent. protein. Registered in 1914 and 
1915. 

Middlings. W. A. Burling, Muir, Mich. 
Contains not more than 7.2 per cent. crude 
fiber and not less than 3.7 per cent. fat and/ 
14.6 per cent. protein. Not registered in 
1914. Registered in 1915 by Chas. M. Cox 
Co., Boston, Mass. 

Choice Bran. L. G. Campbell Mfg. Co., 
Owatonna, Minn. Contains not more than 
12.2 per cent. crude fiber, and not less than 
4.5 per cent. fat and 13.4 per cent. protein. 
Registered in 1914 and 1915. 

C. V. Wheat Bran with ground screenings 
not exceeding mill run. Cannon Valley 
Milling Co., Minneapolis, Minn. No cer- 
tificate filed. Claims on package: Crude 
fiber not over 13 per cent; fat not less than 
4 per cent.; protein not less than 13 per 
cent. Unregistered; case pending. 

Unadulterated Wheat Mixed Feed. Cavalier 
Milling Co., Cavalier, N. D. Registered 
by Chas. M. Cox Co., Boston, Mass. Com- 
posed of wheat bran and wheat middlings. 
Contains not more than 10 per cent. crude 

- fiber, and not less than 4.5 per cent. fat and 
14 per cent. protein. Not registered in 
1914. Registered in 1915. 

Coarse Bran. C. S. Christensen Co., Lake 
Crystal & Madelia, Minn. A wheat pro- 
duct. Contains not more than 12.1 per 
cent. crude fiber, and not less than 4.4 per 
cent. fat and 14.6 per cent. protein. Reg- 
istered in 1914. Not registered in 1915. 

Choice Middlings. C. S. Christensen Co., 
Lake Crystal & Madelia, Minn. Wheat 
product. Contains not more than 8.25 per 
cent. crude fiber, and not less than 4.15 per 
cent. fat and 14.75 per cent. protein. Reg- 
istered in 1914. Not registered in 1915. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples were 
examined for weed seeds; a few seeds 
and hulls of corn cockle were found. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat. It carried no more fiber 
than claimed but was slightly low in fat. 
Both samples were examined for weed 
seeds; one contained few and the other 
many seeds and hulls of corn cockle. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
Inspectors. 

The only official sample obtained was below 
guarantee in protein, but in accord with 
guarantee in fiber and fat. 

Two official samples were both in accord 
with guarantee in protein, fiber and fat 
Both were examined for weed seeds and 
found to contain some hulls of corn cockle 
and wild buckwheat; one contained a 
few seeds of vellow foxtail. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It contained a few hulls of wild 
buckwheat and corn cockle. 

No goods of this brand were found by 
inspectors. 

No goods ofthis brand were found by 
inspectors. 

5 
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Wheat flour middlings with ground screen- 
ings not exceeding mill run. C. 8. Chris- 
tensen Co., (Madelia Roller Mills) Madelia, 
Minn. Contains not more than 5.35 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 14.25 per cent. protein. Reg- 
istered in 1914. Registered in 1915 by 
Chas. M. Cox Co., Boston, Mass. 

Jersey Wheat Bran with ground screenings 
not exceeding millrun. Geo. C. Christian 
& Co., Minneapolis, Minn. No certificate 
filed. Claims on package: Crude fiber not 
over 12 per cent.; fat not less than 4 per 
cent.; protein not less than 13 per cent. 
Not registered; case pending. 

Poland Wheat Standard Middlings with 
ground screenings not exceeding mill run. 
Geo. C. Christian & Co., Minreapolis, 
Minn. Contains not more than 9.5 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 14 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Middlings. Christian Breisch & Co., N. 
Lansing, Mich. Contains not more than 
4.13 per cent. crude fiber, and not less than 
5.25, per cent. fat and 14.96 per cent. pro- 
tein. Registered in 1914 and 1915. 

Mixed Feed. Christian Breisch & Co., N. 
Lansing, Mich. Contains not more than 
8.47 per cent. crude fiber, and not less than 
2.58 per cent fatand i 3.56 per cent. pro- 
tein. Registered in 1914 and 1915. 

Claro Standard Middlings. Claro Milling 
Co., Waseca, Minn. Pure wheat by- 
product with ground screenings not exceed- 
ing mill run. Contains not more than 1z 
per cent. crude fiber, and not less than 3 
per cent. fat and 14 per cent. protein. Reg- 
istered in 1914 and 1915. 

Claro Mixed Feed. Claro Milling Co., 
Waseca, Minn. Composed of bran, stan- 
dard and flour middlings, red dog and 
ground screenings not exceeding mill run. 
Contains not more than 12 per cent. crude 
fiber, and not less than 3 per cent. fat and 
15 per cent. protein. Not registered in 
1914. Registered in 1915. 

Commander Bran. Commander Mill Co., 
Minneapolis, Minn. Wheat bran with 
ground screenings not exceeding mill run. 
Contains not more than 11 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14 per cent. protein. Registered in 1914 
and 1915. 

Wheat Bran with ground screenings not ex- 
ceeding millrun. Commercial Milling Co., 
Detroit, Mich. Contains not more than 12 
per cent. crude fiber, and not less than 3.5 
per cent. fat and 14.5 per cent. protein. 
Registered in 1914 and 1915. 

Wheat Fine Middlings with ground screen- 
ings not exceeding mill run. Commercial 
Milling Co., Detroit, Mich. Contains not 
more than 6 per cent. crude fiber, and not 
less than 7 per cent. fat and 15 per cent. 
protein. Registered in 1914 and 1915. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

No goods of this brand were found by 
inspectors. 

No goods of this brand weie found by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. It contained some hulls of corn 
cockle. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; a few hulls of 
wild buckwheat and corn cockle were 
found. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; a few seeds of 
wild buckwheat and many hulls of wild 
buckwheat and corn cockle were found. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It contained a few hulls of corn ~ 
cockle and ragweed. 

The only official sample obtained was up 
to guarantee in protein. 
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Wheat Mill Feed Middlings. Commercial|So far as known to the Experiment Station, 
Milling Co., Detroit, Mich. Wheat mid- 
dlings, with ground screenings not exceed- 
ing mill run. Contains not more than 11 
per cent. crude fiber, and not less than 4 
per cent. fat and 13.5 per cent. protein. 
Not registered in 1914. Registered in 1915. 

Wheat Standard Middlings with ground 
screenings not exceeding mill run. Com- 
mercial Milling Co., Detroit, Mich. On 
1914 certificate: Contains not more than 
9.9 per cent. crude fiber, and not less than 
5.5 per cent. fat and 16 per cent. protein. 
-On 1915 certificate: Contains not more 
than 9 per cent. crude fiber, and not less 
than 5 per cent. fat and 16 per cent. 
protein. Registered in 1914 and 1915. 

Wheat Mixed Feed with ground screenings 
not exceeding mill run. Commercial Mill- 
ing Co., Detroit, Mich. Contains not more 
than 11 per cent. crude fiber, and not less 
than 4.5 per cent. fat aud 15 per cent. 
protein. Registered in 1914 and 1915. 

Wheat Bran with ground screenings not ex- 
ceeding millrun. Wm. A. Coombs Milling 
Co., Coldwater, Mich. Contains not more 
than 8 per cent. crude fiber and not less 
than 3 per cent. fat and 14 per cent. pro- 
tein. (1915 certificate gives 10 per cent. 
as maximum fiber guarantee). Registered 
in 1914 and 1915. 

Middlings with ground screenings not ex- 
ceeding millrun. Wm. A. Coombs Milling 
Co., Coldwater, Mich. Contains not more 
than 8 per cent. crude fiber, and not less 
than 3 per cent. fat and 15 per cent. pro- 
tein. (1915 certificate gives 9 per cent. as 
maximum fiber guarantee). Registered in 
1914 and 1915. 

Mixed Feed with ground screenings not ex- 
ceeding millrun. Wm. A. Coombs Milling 
Co., Coldwater, Mich. Contains not more 
than 8 per cent. crude fiber, and not less 
than 3 per cent. fat and 15 per cent. pro- 
tein. (1915 certificate gives 10 per cent. 
as maximum fiber guarantee). Registered 
in 1914 and 1915. 

Wirthmore Middlings. Chas. M. Cox Co., 
Boston, Mass. Composed of pure wheat 
middlings and red dog flour. Contains 
not more than 7 per cent. crude fiber, and 
not less than 4 per cent. fat and 15 per 
cent. protein. Registered in 1914 and 1915. 

Wirthmore Wheat Feed with less than mill 
run of screenings. Chas. M. Cox Co., Bos- 
ton, Mass. Composed of wheat bran and 
red dog flour. Contains not more than 7 
per cent. crude fiber, and not less than 4 
per cent. fat and 16 per cent. protein. 
Registered in 1914 and 1915. 

Dudley Wheat Bran with ground screenings 
not exceeding mill run. Composed of 
wheat bran and ground screenings not ex- 
ceeding mill run. Contains not more than 
9 per cent. crude fiber, and not less than 4 
per cent. fat and 15.5 per cent. protein. 
Registered in 1914 and 1915 by Chas. M. 
Cox Co., Boston, Mass. 

no goods were shipped under this brand. 
It was registered to take care of certain 
lots of Standard Wheat Middlings 
shipped by the Commercial Milling Com- 
pany and guaranteed to carry. 16 per 
cent. protein, which on examination were 
found to fall short of that guarantee. 

Of 3 official samples, one was up to guar- 
antee in protein; one was nearly 2 per 
cent. and the third slightly over 2 per 
cent. below. The sample that was up In 
protein was examined for fiber and fat and 
found in accord with guarantee in both. 
2 samples were examined for weed seeds; 
none were found. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. It contained a few hulls of corn 
cockle and wild buckwheat. 

Two official samples were both up to guar- 
antee in protein and fat. Both carried 
the 1914 fiber guarantee of 8 per cent. 
They ran considerably in excess of that 
figure in fiber. One of them was in ac- 
cord with the 1915 guarantee of 10 per 
cent.; the other slightly over ran it. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It carried the 1914 fiber guar- 
antee of 8 per cent. 

The only official sample obtained was up 
to guarantee in protein and fat. It 
carried the 1914 fiber guarantee of 8 per 
cent. It considerably exceeded that 
figure but was in accord with the 1915 
guarantee of 10 per cent. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was up 
to guarantee in protein and fat but was 
over 1 per cent. high in fiber. It con- 
tained a few hulls of corn cockle and 
wild buckwheat. 

No goods of this brand were found by 
inspectors. 
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! 

Monogram Fancy Bran with ground screen-| 
ings not exceeding mill run. Composed of) 
wheat bran and ground screenings not ex-| 
ceeding millrun. Contains not more than, 
10 per cent. crude fiber, and not less than 
4 per cent. fat and 15 per cent. protein. 
Registered in 1914 and 1915 by Chas. M.) 
Cox Co., Boston, Mass. ‘| 

| 

Newport Winter Bran with ground screen-|} 
ings not to exceed mill run. Composed of 
wheat bran with mill run of screenings.) 
Contains not more than 11 per cent. crude 
fiber, and not less than 3.5 per cent. fat 
and 14.5 per cent. protein. Registered in! 
1914 and 1915 by Chas. M. Cox Co.,| 
Boston, Mass. 

Columbia Wheat Mixed Feed with ground 
screenings not exceeding mill run. Chas.) 
M. Cox Co., Boston, Mass. Composed of) 
wheat middlings and wheat bran. Con- 
tains not more than 9 per cent. crude fiber,| 
and not less than 4 per cent. fat and 16) 
per cent. protein. Registered in 1914. 
Not registered in 1915. i 

Wheat Bran with ground screenings not ex- 
ceeding mill run. Crystal Milling Co.- 
Composed of wheat bran and mill run ot 
screenings. Contains not more than 11.8) 
per cent. crude fiber, and not less than 
3.65 per cent. fat and 13.25 per cent. pro- 
tein. Not registered in 1914. Registered 
7 1915 by Chas. M. Cox Co., Boston, 
Mass. 

Pure Winter Wheat Bran. 
Co., Delphos, Kansas. 
Claims on package: Crude fiber not over 
11 per cent.; fat not less than 4 per cent.; 
protein not less than 14.5 per cent. Un-| 
registered. 

Delphos Milling) 
No certificate filed. 

Wheat Middlings. Donahue-Stratton Co., 
Milwaukee, Wis. Offal from the manu- 
facture of wheat flour. Contains not more) 
than 8 per cent. crude fiber, and not less 
than 5 per cent. fat and 163 per cent. pro- 
teins Registered in 1914. Not registered| 
in 1915. 

Duluth Imperial Bran. Duluth Superior 
Milling Co., Duluth, Minn. Composed of 
wheat bran and not to exceed mill run of 
ground screenings. Contains not more 
than 12.25 per cent. crude fiber, and not 
less than 3.75 per cent. fat and 14.5 per 
cent. protein. Registered in 1914 and 1915. 

Flour Middlings. Duluth-Superior Milling 
Co., Duluth, Minn. On 1914 certificate: 
Contains not more than 7 per cent. crude 
fiber, and not less than 5 per cent. fat and 
16.5 per cent. protein. On 1915 certifi- 
cate: Contains not more than 7.5 per 
cent. crude. fiber, and not less than 5 per 
cent. fat and 16.25 per cent. protein. Reg- 
istered in 1914 and 1915. 

A sample of bran from a lot invoiced as 
‘Monogram Bran’’ was obtained by an 

inspector. The label did not agree with 
the filed certificate and the goods were 
further misbranded in that they did not 
carry the name of the manufacturer. 
The protein, fat and fiber guarantees 
were the same as those on the certificate. 
The sample was found in accord with 
guarantee in protein and fat but slightly 
high in fiber. It contained a few hulls 
of corn cockle. 

No goods of this Brand were found by 
inspectors. 

\No goodsYof this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Only one lot of this bran, consisting of 2 
tons received in a mixed car with other 
feeds, was found by inspectors. Shippers 
subsequently claimed that this lot was 
shipped by mistake. Sample drawn 
from these goods was found in accord 
with guarantee in protein fiber and fat; 
no weed seeds were found. 

No goods of this brand were tound by 
imspectors. 

Two official samples were both .p to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples were 
found to contain some hulls of corn 
cockle. 

No goods of this brand were sound by 
inspector 

Ss 
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FEEDING StuFFs-—Continued. 

Middlings. 

Red Dog Flour. 

Superb Red Dog. 

Elmore Flour Middlings. 

Elmore Snow Middlings. 

Branp, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Duluth-Superior Milling Co., 
Duluth, Minn. Composed of middlings 
and not to exceed mill run of ground 
screenings. On 1914 certificate: Contains 
not more than 8 per cent. crude fiber, and 
not less than 5.5 per cent. fat and 17.5 per 
cent. protein. On 1915 certificate: Con- 
tains not more than 7.75 per cent. crude 
fiber, and not less than 4.75 per cent. tat 
and 16.5 per cent. protein. Registered in 
1914 and 1915. 

Boston Mixed Feed. Duluth-Superior Mill- 
ing Co., Duluth, Minn. Composed of 
wheat bran, middlings, red dog flour, and 
not to exceed mill run of ground screen- 
ings. On 1914 certificate: Contains not) 
more than 9.5 per cent. crude fiber, and| 
not less than 4.5 per cent. fat and 16 per 
cent. protein. On 1915 certificate: Con- 
tains not more than 9.75 per cent. crude 
fiber, and not less than 4.25 per cent. fat 
and 15 per cent. protein. Registered in 
1914 and 1915. 

Duluth-Superior Milling 
Co., Duluth, Minn. On 1914 certificate. 
Contains not more than 3.5 per cent. crude 
fiber, and not less than 4.5 per cent. fat 
and 17.5 per cent. protein. On 1915 cer-| 
tificate: Contains not more than 3 per; 
cent. crude fiber, and not less than 4.25 per 
cent. fat and 16.75 per cent. protein. Reg-| 
istered in 1914 and 1915. 

Eagle Roller Mill Co., 
New Ulm, Minn. No certificate filed. 
Claims on package: Crude fiber not over 
4.73 per cent.; fat not less than 5.43 per 
cent.; protein’ not less.than 19.48 per cent. 
Unregistered. 

Elmore Milling 
Co., Oneonta, N. Y. Low grade wheat 

_ flour—wheat middlings. Contains not 
more than 5 per cent. crude fiber, and not 
less than 4.25 per cent. fat and 16.5 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Elmore Milling 
Co., Oneonta, N. Y. Made of low grade 
wheat flour—wheat middlings. Contains 
not more than +.5 per cent. crude fiber,| 
and not less than 4.25 per cent. fat and 17| 
per cent. protein. Registered in 1914 and 
1915. 

One official sample was obtained. The 
goods were misbranded in that the guar- 
anteed analysis stated on the package 
agreed neither with the 1914 nor the 
1915 certificate. The claims on the 
package were: Fiber 8 per cent., fat 
5.50 per cent., and protein 16. 50. per 
cent. On this basis goods were in accord 
with guarantee in fiber and fat but were 
slightly low in protein. On the basis of 
the 1915 certificate (these goods were 
sampled in 1915) they were up to guar- 
antee in fat but slightly low in protein, 
and slightly high in fiber. 

Four official samples were obtained, all 
1914 shipments. The goods were mis- 
branded in that the protein guarantee 
stated on the package did not agree with 
that on the filed certificate. The package 
label claimed 16.50 per cent. protein. 
The 4 samples all fell short of this guar - 
antee; all but one fell short of the guar- 
antee of 16 per cent. on the 1914 certifi- 
cate. All were up to the guarantee of 15 
per cent. on the 1915 certificate. Goods 
of this brand shipped since January, 1915, 
found by inspectors, were labeled in 
accord with the 1915 certificate. The 
fiber and fat claims on the package were 
in accord with the 1914 certificate. One 
sample was examined for fiber and fat 
and found in accord with guarantee in 
both. 3 samples were examined for weed 
seeds; all contained some hulls of corn 
cockle and wild buckw heat; 2 contained 
a few seeds of green foxtail, yellow fox- 
tail, mustard and penny cress. 

No goods of this brand were found by 
inspectors. 

Only one lot of this feed was found by 
inspectors. It consisted of one carload. 
2 samples were both decidedly below 
guarantee in protein and slightly below 
in fat. They carried no more fiber than 
claimed. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 
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FEEDING StuFFs—Continued. 

Branp, MAKER AND GUARANTIES. REsuLts or EXAMINATION. 

Wheat Bran with ground screen- 
ings. Everett, Aughenbaugh & Co., Wa- 
seca, Minn. Composed of wheat bran 
with ground screenings not exceeding mill 
run. Contains not more than 12 per cent. 
crude fiber, and not less than 3 per cent. 
fat and 14 per cent. protein. Registered 
in 1914 and 1915. 

E-A-Co. Wheat Middlings with ground 
screenings. Everett, Aughenbaugh & Co., 
Waseca, Minn. Composed of standard 
and flour middlings and ground screenings 
not exceeding mill run. Contains not 
more than 10 per cent. crude fiber, and not 
less than 3 per cent. fat and 15 per cent. 
protein. Registered in 1914 and 1915. 

Mixed Feed with ground screen- 
ings. Everett, Aughenbaugh & Co., Wa- 
seca, Minn. Composed of wheat bran, 
middlings and ground screenings not to 
exceed millrun. On 1914 certificate: Con- 
tains not more than 12 per cent. crude 
fiber and not less than 3 per cent. fat and 
15 per cent. protein. On 1915 certificate: 
Contains not more than 12 per cent. crude 
fiber, and not less than 5 per cent. fat and 
15 per cent. protein. Registered in 1914 
and 1915. 

Dairy Maid Winter Wheat Bran with ground 
screenings not exceeding millrun. Federal 
Milling Co., Lockport, N. Y. Winter 
wheat offal with ground screenings not ex- 
ceeding mill run. Contains not more than 
10 per cent. crude fiber, and not less than 
4 per cent. fat and 14. 5 per cent. protein. | 
Not registered in 1914. Registered in 1915. 

Dairy Maid Winter Wheat Flour Middlings 
with ground screenings not exceeding mill 
run. Federal Milling Co., Lockport, N. Y. 
Winter wheat offal with ground screenings 
not exceeding mill run. Contains not more! 
than 7 per cent. crude fiber, and not less 
than 5 per cent. fat and 16 per cent. protein. 
Not registered in 1914. Registered in 1915. 

‘‘Dairy’’ Winter Wheat Middlings with 
ground screenings not exceeding mill run. 
Federal Milling Co., Lockport, N. Y. Win- 
ter wheat offal with ground screenings not 
exceeding mill run. Contains not more 
than 8 per cent. crude fiber, and not less 
than 4.5 per cent. fat and 14 per cent. pro- 
tein. Not registered in 1914. Registered 
in 1915. 

Dairy Maid Winter Wheat Mixed Feed with 
ground screenings not exceeding mill run. 
Federal Milling Co., Lockport, N. Y. Win- 
ter wheat offal with ground screenings not 
exceeding mill run. Contains not more 
than 10 per cent. crude fiber, and not less 
than 4 per cent. fat and 15 per cent. pro- 
tein. Not registered in 1914. Registered 
in 1915. 

Lucky Spring Wheat Bran with ground 
screenings not exceeding millrun. Federal 
Milling Co., Lockport, N. Y. Spring 
wheat oftal with ground screenings not ex- 
ceeding millrur. Contains not more than 
11 per cent. crude fiber, and not less than 
4.5 per cent. fat and 15 per cent. protein. 
Registered in 1914 and 1915. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both contained some 
hulls of wild buckwheat and corn cockle; 
one contained a few seeds of green fox- 
tail and mustard. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples con- 
tained some hulls of wild buckwheat and 
corn cockle. 

Of 3 official samples, one was up to guar- 
antee in protein and 2 were over one-half 
per cent. below. One was examined for 
fiber and fat; it was up to guarantee in 
fat but slightly high in fiber. All con- 
tained some hulls of corn cockle and wild 
buckwheat and a few seeds of various. 
sorts common in wheat screenings. ; 

Of 3 official samples, one was up to guar- 
antee in protein; one was nearly one per 
cent. below; and one was over 14 per 
cent. below. The 2 low samples were 
examined for fiber and fat and found in 
accord with guarantee ia both. 2 sam- 
ples were examined for weed seeds; none 
were found. 

So far as known to the Experiment Station, 
no goods were shipped under this brand. 
It was registered to take care of certain 
lots of Dairy Maid Middlings guaranteed 
16 per cent. protein, which on examina- 
tion were found to fall short of that. 
guarantee. 

Of 2 official samples, one was up to guar- 
antee in protein and one was slightly 
below. One was examined for fiber and 
fat and found in accord with guarantee 
in both. 

Of 4 official samples, 3 were up to guar- 
antee in protein and one was nearly 1 
per cent. below. One was examined for 
fiber and fat and found in accord with 
guarantee in both. 2 samples were ex- 
amined for weed seeds; one contained 
some hulls of wild buckwheat and corn 
cockle, the other a few hulls of corn cockle. 
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FEEDING StuFrFrs—Continued. 

Branp, MakER AND GUARANTIES. RESULTS OF EXAMINATION. 

Lucky Winter Bran. 

Lucky Winter Flour Middlings. 

Kennel Club Flour. 

Federal Milling Co., 
Lockport, N. Y. Wheat offal. Contains 
not more than 10 per cent. crude fiber, and 
not less than 4 per cent. fat and 14.5 per 
cent. protein. Registered in 1914. Not 
registered in 1915. 

Lucky Spring Wheat Flour Middlings with 
ground screenings not exceeding mill run. 
Federal Milling Co., Lockport, N. 
Spring wheat offal with ground screenings 
not exceeding millrun. Contains not more 
than 9 per cent. crude fiber, and not less 
than 5 per cent. fat and 17 per cent. 
protein. Registered in 1914 and 1915. 

Federal 
Milling Co., Lockport, N. Y. Flour offal. 
Contains not more than 7 per cent. crude 
fiber, and not less than 5 per cent. fat and 
16 per cent. protein. Registered in 1914. 
Not registered in 1915. 

Lucky Spring Wheat Mixed Feed with ground 
screenings not exceeding millrun. Federal 
Milling Co., Lockport, N. Y. Spring wheat 
offal with ground screenings not exceeding 
mill run. Contains not more than 10 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1914 and 1915. 

Lucky Winter Mixed Feed. Federal Milling 
Co., Lockport, N. Y. Wheat offal. Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein. Registered in 1914. 
Not registered in 1915. 

Sphinx Fancy Spring Wheat Flour Middlings;) 
with ground screenings not exceeding mill 
run. Federal Milling Co., Lockport, N. Y. 
Spring wheat offal with ground screenings 
not exceeding millrun. Contains not more 
than 9 per cent. crude fibe: and not, less 
than 4.5 per cent fat and 17 percent. pro- 
tein. Registered in 1914 and 1915. 

Sphinx Fancy Spring Wheat Mixed Feed with 
ground screenings not exceeding mill run.) 
Federal Milling Co., Lockport, N. Y. 
Spring wheat offal with ground screenings 
not exceeding mill run. Contains not 
more than 9 per cent. crude fiber, and not 
less than 4 per cent. fat and 15.5 per cent. 
protein. Registered in 1914 and 1915. 

Federal Milling Co.,| 
Lockport, N. Y. Second clear wheat flour.’ 
Contains not more than 1 per cent. crude 
fiber, and not less than 2 per cent. fat and 
14 per cent. protein. Not registered in 
1914. Registered in 1915. 

Ideal Mixed Feed. Fergus Flour Mill Co., 
Fergus Falls, Minu. No certificate filed. 
Claims on package: Crude fiber not 
stated; fat not less than 4.60 per cent. 
(or 4.80; figures on sacks were not dis- 
tinct); protein not less than 17 per cent. 
Unregistered; case pending. 

| 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and tound in accord with 
guarantee in both. Both samples were 
examined for weed seeds; some hulls. 
of corn cockle and wild buckwheat and a 
few seeds of various sorts common in 
wheat screenings were found. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

No goods of this brand were found by 
inspectors. 

The only lot of goods of this brand{found 
by inspectors was so small that no sample 
was taken. 

The only official sample obtained was below 
guarantee in protein but up in fat. It 
carried 8.87 per cent. fiber. 
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FEEDING STUFF s—Concluded. 

| 
BRAND, MAKER AND GUARANTIES. | 

Peerless Mixed Feed. Fuller-Holway Co., 
Augusta, Me. Composed of wheat, bran, 
middlings, low grade flour, with ground 
screenings not to erred millrun. Contains 
not more than 7.9 per cent. crude fiber, 
and not less than 4.15 per cent. tat and 
and 16.5 per cent. protein. Registered in 
1914 and 1915. 

Garland Mixed Feed. Garland Milling Co., 
Greensburg, Ind. A winter wheat pro- 
duct; bran, middlings, screenings and 
wheat cleanings not exceeding mill run. 
Contains not more than 9 per cent. crude 
fiber, and not less than 4 per cent. fat and 
16 per cent. protein. Not registered in 
1914. Registered in 1915. 

Globe Dairy Feed. Globe Elevator Co., 
Buffalo, N. Y. Composed of wheat bran, 
wheat middlings, ground wheat screenings, 
low grade flour. Contains not more than 
10 per cent. crude fiber, and not less than 
4 per cent. fat and 14 per cent. protein. 
Registered in 1914 and 1915. 

Grafton Wheat Feed. Grafton Roller Mill 
Co., Grafton, N. D. Products of wheat. 
Contains not more than 9.3 per cent. crude 
fiber, and not less than 4.5 per cent. fat and 
15.4 per cent. protein. Registered in 1914 
and 1915. 

Red Flag Mixed Feed. D.H. Grandin Mill- 
ing Co., Jamestown, N. Y. Composed of| 
red dog, low grade flour, wheat bran which 
may contain mill run screenings, 3 of 1 per 
cent. salt. Contains not more than 7 per 
cent. crude fiber, and not less than 4.3 per 
cent. fat and 13.73 per cent. protein. Reg- 
istered in 1914. Not registered in 1915. 

Cc. D. M. White Middlings with ground 
screenings not exceeding mill run. Gris- 
wold & Mackinnon, St. Johnsbury, Vt. 
Contains pot more than 6.25 per cent. 
crude fiber, and not less than 4.5 per cent. 
fat and 16 per cent. protein. Registered 
in 1914. Not registered in 1915. 

Xtragood Mixed Feed. Griswold & Mac- 
kinnon, St. Johnsbury, Vt. Composed of 
wheat bran, wheat middlings, wheat red 
dog, wheat low grade flour. Contains not) 
more than 7.4 per cent. crude fiber, and not, 
less than 4 per cent. fat and 16 per cent. 
protein. Registered in 1914 and 1915. 

Gwinn’s Wheat Bran. Gwinn Milling Co., 
Columbus, O. Wheat bran. Contains not, 
more than 8 per cent. crude fiber, and not) 
less than 4 per cent. fat and 15 per cent.| 
protein. Registered in 1914 and 1915. 

Gwinn’s Wheat Middlings with screenings) 
not exceeding mill run. Gwinn Milling) 
Co., Columbus, O. Wheat middlings with) 
ground screenings not exceeding mill run.) 
Contains not more than 6 per cent. crude 
fiber, and not less than 4 per cent. fat and: 
16 per cent. protein. Registered in 1914) 

REsuLtTsS OF EXAMINATION. 

One sample submitted by the manufacturer 
was up to guarantee in protein. The 
only official sample obtained carried no 
more fiber than claimed but was over 1 
per cent. below guarantee in fat and over 
2 per cent. below in protein. It con- 
tained a few hulls of corn cockle. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and tat. It contained some hulls of coin 
cockle. The goods were misbranded in 
that the protein and fat guarantees stated 
on the package did not agree with those 
on the filed certificate. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. It contained a few hulls of corn 
cockle and wild buckwheat. 

No goods of this brand were found by 
Inspectors. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in the latter, but slightly high 
in fiber. One contained a few, the other 
some, hulls of corn cockle. 

‘Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat. It was up to guarantee in 
fat but over 2 per cent. high in fiber. 
Both contained a few hulls of corn cockle 
and wild buckwheat. 

Two offiical samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; none were found. 

and 1915. | 
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FEEDING StuFFs—Continued. 

BRAND, MakER AND GUARANTIES. RESULTS OF EXAMINATION. 

Gwinn’s Dairy Feed with screenings not ex- Ta official samples were both up to guar- 
ceeding mill run. Gwinn Milling Co., 
Columbus, Ohio. Composed of bran and 
middlings with screenings rot exceeding 
mill run. Contains not more than 7 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 16 per cent. protein. Regis- 
tered‘in 1914 and 1915. 

Gwinn’s Red Dog. Gwinn Milling Co., 
Columbus, O. Wheat product. Contains 
not more than 5 per cent. crude fiber, and 
not less than 4 per cent. fat and 15 per cent. 
protein. Registered in 1914 and 1915. 

Flake Bran. Jonathan Hale & Sons, Lyons, 
Mich. Wheat bran. Contains not more 
than 7.5 per cent. of crude fiber, and not 
less than 3.5 per cent. fat and 14 per cent. 
protein. Registered in 1914 and 1915. 

Acme Middlings. Jonathan Hale & Sons, 
Lyons, Mich. Natural product produced 
during the process of flour manufacture. 
Contains not more than 7.2 per cent. crude 
fiber, and not less than 3.7 per cent. fat and 
14.6 per cent. protein. Registered in 1914 
and 1915. 

Acme Mixed Feed. Jonathan Hale & Sons, 
Lyons, Mich. Bran and middlings mixed. 
Contains act more than 7.4 per cent. crude 
fiber, and not less than 3.6 per cent. fat and 
14.53 per cent. protein. Registered in 1914 
and 1915. 

Diamond (H) Mixed Feed. H. L. Halliday 
Milling Co., Cairo, Ill. Wheat bran, wheat 
shorts, wheat middlings. Contains not 
more than 8 per cent. crude fiber, and not 
less than 4 per cent. fat and 14.5 per cent. 
protein. Registered in 1914. Not regis- 
tered in 1915. 

Semolino Wheat Bran and screenings not to 
exceed mill run. Hays City Milling &| 
Elevator Co., Hays City, Kansas. No Con 
tificate filed. Claims on package: Crude| 
fiber not over 8.14 per cent.; fat not less) 
than 3.50 per cent.; protein ‘not less than} 
15 per cent. Unregistered; case pending. | 

Choice Wheat Bran with trace ot screenings.) 
Hecker-Jones-Jewell Milling Co., Buffalo, | 
N. Y. Contains not more than 10.36 per, 
cent. crude fiber and not less than 3.95 per| 
cent. fat and 15.75 per cent. protein. Reg- 
istered in 1914. 

| 

Choice Wheat Bran with trace of screenings. | 
Hecker-Jones-Jewell Milling Co., Buffalo, 
N. Y. Contains not more than 11.75 per) 
cent. crude fiber and not less than 3.5 per 
cent. fat and 15 per cent. protein. Regis-| 
tered in 1915. | 

antee in protein. One was examined for 
fiber and fat. It was up to guarantee in 
fat but slightly high in fiber. Both con- 
tained a few hulls of corn cockle. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
aad fat. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was up to 
guarantee in protein and fat, but over 1 
per cent. high in fiber. It contained a 
few seeds of pigweed. 

Of 2 official samples, one was up to guar- 
antee in protein; the other was slightlyi 
below. One was examined for fiber and 
fat. It was up to guarantee in fat but 
slightly high in fiber. Both contained 
some hulls of corn cockle, and wild buck- 
wheat; one contained a few seeds of 
lady’s thumb. 

|The only official sample obtained was up to 
guarantee in protein. It contained some 
hulls of corn cockle and wild buckwheat. 
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FEEDING StuFFs—Continued. 

BranD, MAKER AND GUARANTIES. RESULTs OF EXAMINATION. 

Winter Wheat Bran with trace of screenings. ‘No goods of this brand were found by 
Hecker-Jones-Jewell Milling Co., Buffalo,/ 
N. Y. Made from wheat. Contains not) 
more than 9.9 per cent. crude fiber, and) 
not less than 3.17 per cent. fat and 14.5} 
per cent. protein. Registered in 1914.) 
Not registered in 1915. 

Fancy White Middlings. 
Jewell Milling Co., Bufialo, N. Y. Tade! 
from wheat. Contains not more than 5.5) 
per cent. crude fiber, and not less than 5 
per cent. fat and 16.5 per cent. protein. 
Not registered in 1914. Registered in 1915.) 

Flour Middlings with mill run SOreer aS: The onty official sample obtained carried the 
Hecker-Jones-Jewell Mfg. Co., Buftalo, N. 
Y. Made from wheat. On 1914 certificate: 
Contains not more than 7.27 per cent. 
crude fiber, and not less than 5.78 per cent. 
fat and 16.65 per cent. protein. On 1915, 
certificate: Contains not more than 8 per 
cent. crude fiber, and not less than 5.5 per) 
cent. fat and 16 per cent. protein. Regis-' 
tered in 1914 and 1915. 

inspectors. 

Hecker- Jones-| No goods of this brand were found by 
inspectors. 

guarantees of the 1914 certificate. It 
Was up to its guarantee in protein but 
slightly below in fat and high in fiber. 
With the 1915 guarantees, it would have 
been up in fat and practically in accord 
with guarantee in fiber. 

Standard Middlings with mill run pore Tune: Tw o official samples were both up to guar- 
Hecker-Jones-Jewell Mfg. Co., Buffalo, N.| 
Y. Made from wheat. On 1914 certificate: 
Contains not more than 7.62 per cent. 
crude fiber, and not less than 6.08 per cent. 
fat and 17.4 per cent. protein. On 1915 
certificate: Contains not more than 8.5 
per cent. crude fiber, and not less tha 6 
per cent. fat and 16.5 per cent. protein.) 
Registered in 1914 and 1915. 

Winter 
screenings. Hecker-Jones-Jewell Milling) 
Co., Buffalo, N. Y. Made from wheat. | 
Contains not more than 7.13 per cent.) 
crude fiber, ard not less than 4.67 per cert. | 
fat and 15.59 per cent. protein. Regis-| 
tered in 1914. Not registered in 1915. | 

Mixed Feed with mill run 
Hecker-Jones-Jewell Mlg. Co., Buffalo,| 
N. Y. Made from wheat. On 1914 cer- 
tificate: Contains not more than 8.83 per 
cent. crude fiber, and not less than 5.36 per 
cent. fat and 14.64 per cent. protein. On| 
1915 certificate: Contains not more than| 
9 per cent. crude fiber, and not less than! 
5 per cent. fat and 15.75 per cent. protein., 
Registered in 1914 and 1915. 

Red Dog. Hecker-Jores-Jewell 
Buffalo, N. Y. Made from wheat. On! 
1914 certificate: Contains pot more than 
3.83 per cent. crude fiber, and not less thar 
3.2 per cent. fat and 16.41 per cent. pro- 
tein. On 1915 certificate: Contains rot 
more than 5.25 per cent. crude fiber, and 
not less than 5 per cent. fat and 16.75 per 
cent. protein. Registered in 1914 and 1915., 

Wheat Bran with ground screenings. 
ter-Robinson-Wenz Milling Co. No cer- 
tificate filed. Claims on package: Crude 
fiber not over 11 per cert.; fat not less 
than 4 per cent.; protein not less than 
15.5 per cent. Unregistered. Case 
pending. 

antee in protein. One was examined for 
fiber and fat. It was below guarantee in 
tat and high in fiber. The goods sampled 
carried the 1914 guarantees, but the 
above statements hold in regard to the 
1915 figures as well. No weed seeds 
were found in either sample. 

Wheat _Middlings with mill sie goods of this brand were found by 
inspectors. 

screerings.|The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It carried the 1914 guarantees, 
but is also in accord with the 1915 
figures. It contained a few seeds and 
some hulls common in wheat screenings. 

Mlg. Co.,, Two official samples were both up to guar- 
antee in protein. One was examined 
for fiber and fat. It was in accord with 
guarantee in both. The goods sampled 
both carried the 1914 guarantees but 
were also in accord with the 1915 figures. 

Hun- Two official samples were both in accord 
With guarantee in protein and fiber. 
One was up to guarantee in fat and the 
other slightly below. 
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“Montana’’ Brand Wheat Mixed Feed with 
ground screenings not exceeding mill run. 
Composed of wheat mixed feed with 
ground screenings not exceeding mill run. 
Contains not more than 11 per cent. crude| 
fiber, and not less than 4 per cent. fat and 
14.5 per cent. protein. Registered in 1914 
by the Oscar Holway Co., 
Not registered in 1915. 

Jenks White Middlings. Huron Milling Co.,| 
Harbor Beach, Mich. Flour middlings.| 
Contains not more than 23 per cent. crude} 
fiber, and not less than 34 per cent. fat and| 
13 per cent. protein. Registered in 1914 
and 1915. 

Jenks Mixed Feed. Huron Milling Co., 
bor Beach, Mich. Composed of wheat 
bran and flour. Contains not more than 
5.85 per cent. crude fiber, and not less than 
4.6 per cent. fat and 12 per cent. protein. 
Registered in 1914 and 1915. 

Wheat Bran. Indiana Milling Co., Terre 
Haute, Ind. Wheat bran, with ground 
screenings not exceeding mill run. Con-} 
tains not more than 10 per cent. crude| 
fiber, and not less than 4 per cent. fat and! 
14 per cent. protein. Not registered in 
1914. Registered in 1915. 

Har- 

Dairy Winter Mixed Feed. Henry Jennings, 
Boston, Mass. Winter wheat bran, winter 
middlings and corn cob meal. On 1914 
certificate: Contains not more than 17 per 
cent. crude fiber, and not less than 2 per| 

On 1915) cent. fat and 9 per cent. protein. 
certificate: Contains not more than 25 per 
cent. crude fiber, and not less than 2 per) 

Regis-| cent. fat and 9 per cent. protein. 
tered in 1914 and 1915. 

Wheat Flour Middlings with ground screen- 
ings not exceeding mill run. W. J. Jenni-| 
son Co., Minneapolis, Minn. Wheat flour) 
middlings with ground screenings not ex-| 
ceeding mill run. Contains not more than| 
5% per cent. crude fiber, and not less than 
43 per cent. fat and 17 per cent. protein.| 
Registered in 1914. Not registered in 1915. | 

Palace Bran. Kehlor Flour Mills Co., East | 
St. Louis, Mo. Made from pure hard 
winter wheat. Contains not more than 10, 
per cent. crude fiber, and not less than 4) 
per cent. fat and 143 per cent. protein. 
Registered in 1914 and 1915. 

Kehlor’s Mill Feed. Kehlor Flour Mills Co., 
East St. Louis, Mo. Composed of pure) 
wheat bran and brown middlings run to-) 

Covtains not more than 8 pet) gether. 
cent. crude fiber and not less than 4 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1914 and 1915. 

Anchor Bran with ground wheat screenings! 
not exceeding mill run. Kemper Mill & 
Elevator Co., Kansas City, Mo. Bran and} 
ground wheat screenings. Contains not) 
more than 10 per cent. crude fiber, and 
not less than 4 per cent. fat and 14.5 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Auburn, Me.) 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 

| fiber and fat and found in accord with 
guarantee in both. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat. It was up to guarantee in 
fat but nearly 3 per cent. high in fiber. 
Both contained a few hulls of corn cockle. 

|The only official sample obtained was in 
accord with guarantee in protein and fat 
and practically so in fiber. It contained 
a few seeds of corn cockle and some hulls 
of corn cockle and wild buckwheat. 

No* goods: of this brand were tound by 
inspectors. 

|No goods of this brand were found by 
inspectors. 

| 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and tat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; a few hulls of 
corn cockle and wild buckwheat were 
found. 

Eee official samples were both up to guar- 
| antee in protein. One was examined for 

fiber and fat and found in accord with 
guarantee in both. Both samples con- 

| taiaed a few hulls of corn cockle. 

|Two official samples were both in accord 
| with guarantee in protein, fiber and fat. 

One contained no weed seeds; the other 
a few seeds of pigweed, corn cockle, 

| sedge and wild rose. 

| 

| 
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Diamond K Bran with ground wheat screen- 
ings not exceeding mill run. Kemper Mill 
& Elevator Co.; Kansas City, Mo. Bran 
with ground wheat screenings not exceed- 
ing mill run. Contains not more than 10 
per cent. crude fiber, and not less than 4 
per cent. fat and 14.5 per cent. protein. 
Not registered in 1914. Registered in 1915. 

Carnation Gray Middlings with screenings 
not exceeding mill run. Kemper Mill & 
Elevator Co., Kansas City, Mo. Wheat 
shorts and ground screenings. Contains 
not more than 8 per cent. crude fiber, and 
not less than 4.3 per cent. fat and 16 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Crescent Mixed Feed with ground screen- 
ings not exceeding mill run. Kemper Mill 
& Elevator Co., Kansas City, Mo. Pure 
wheat bran and middlings with ground 
screenings. Contains not more than 5 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1914 and 1915. 

Pyramid Mixed Feed. Kimball Bros. Co., 
Bath, Me. Bran and middlings. On 1914} 
certificate: Contains not more than 8.47 
per cent. crude fiber, and not less than 
13.56 per cent. protein. Fat not given. 
On 1915 certificate: Contains not more 
than 8.47 per cent. crude fiber, and not 
less than 3.25 per cent. fat and 14 per cent. 
protein. Registered in 1914 ard 1915. 

Badger Fancy Middlings. Chas. A. Krause 
Milling Co., Milwaukee, Wis. Composed 
of Maizo red dog flour, wheat middlings 
with ground screenings not exceeding mill 
run. Contains not more than 7 per cent. 
crude fiber, and not less than 43 per cent. 
fat and 12 per cent. protein. Registered 
in 1914 and 1915. 

Badger Fancy Mixed Feed. Chas. A. Krause 
Milling Co., Milwaukee, Wis. Composed 
of Maizo red dog flour, wheat bran with 
ground screenings not to exceed mill run. 
Contains not more than 9 per cent. crade 
fiber, and not less than 4 per cent. fat and 
12% per cent. protein. Registered in 1914 
and 1915. 

Wheat Bran with ground screenings not ex- 
ceediag millrun. Lake of the Woods Mlg. 
Go... bitd.5 Montreals SP O35) iCom- 
posed of wheat bran and _ ground 
screenings not exceeding mill run. Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 4 per cent. fat and 15.5 
per cent. protein. Registered in 1914 by 
Chas. M. Cox Co., Boston, Mass. Not 
registered in 1915. 

Wheat Bran with mill run screenings not to 
exceed 8 per cent. Larrabee Flour Mills 
Co., Hutchinson and Safford, Kans., and 
Clinton, Mo. Composed of wheat bran 
with mill run of screenings not to exceed 8 
per cent. Contains not more than 10 per 
cent. crude fiber, and not less than 3.5 per 
cent. fat and 14.5 per cent. protein. Not 
registered in 1914. Registered in 1915 by 
Chas. M. Cox Co., Boston, Mass. 

The only official sample obtained was in 
accord with guarantee in protein and 
fiber but slightly low in fat. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; none were found. 

The only official sample obtained was up to 
guarantee in protein and fat but over 3 
per cent. above the fiber guarantee on 
the filed certificate. The goods were 
misbranded in that the maximum fiber 
guarantee was given as 10 per cent. on 
the package. The fiber was within that 
maximum figure. 

The only official sample obtained carried 
the 1914 guarantees. It was found in 
accord with them as well as the 1915 - 
figures. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein and fat 
and practically so in fiber. No weed 
seeds were found. 
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Golden Bull Bran. 

Golden Bull 

tein. Not registered in 1914. Registered 
in 1915. 

Golden Bull Mixed Feed. Lawrenceburg 

Snowflake Bran. 

‘Snowflake Middlings. 

Perfection Roller 

Perfection Roller Mills 

Elmco Wheat Fancy Bran. 

Lawrenceburg Roller 
Mills Co., Lawrenceburg, Ind. Pure wheat 
product. Contains not more than 11.5 per 
cent. crude fiber, and not less than 2 per 
cent. fat and 15.5 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Middlings. Lawrenceburg 
Roller Mills Co., Lawrenceburg, Ind. 
Pure wheat product. Contains not more 
than 8 per cent. crude fiber, and not less 
than 3 per cent. fat and 17.5 per cent. pro- 

Roller Mills Co., Lawrenceburg, Ind. 
Wheat product with ground screenings not 
exceeding mill run. Contains not more 
than 10.2 per cent. crude fiber, and not 
less than 2.5 per cent. fat and 16 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

Lawrenceburg Roller Mills 
Co., Lawrenceburg, Ind. Pure wheat pro- 
duct. Contains not more than 9.5 per 
cent. crude fiber, and not less than 3.8 per 
cent. fat and 14.2 per cent. protein. Reg- 
istered in 1914 and 1915. 

Lawrenceburg Roller 
Mills Co., Lawrenceburg, Ind. Wheat 
product. Contains not more than 6 per 
cent. crude fiber, and not less than 5.1 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1914 and 1915. 

ings not exceeding millrun. Lawrenceburg 
Roller Mills Co., Lawrenceburg, Ind. 
Wheat product with ground screenings not 
exceeding mill run. Contains not more 
than 8 per cent. crude fiber, and not less 
than 4.3 per cent. fat and 15.2 per cent. 
protein. Registered in 1914 and 1915. 

Mills Michigan Winter 
Wheat Bran. John C. Liken & Co., Sebe- 
waing, Mich. Contains not more than 12 
per cent. crude fiber, and not less than 3.5 
per cent. fat and 14 per cent. protein. Reg-| 
istered in 1914. Not registered in 1915. | 

Michigan Winter| 
Wheat Middlings. John C. Liken & Co., 
Sebewaing, Mich. Contains not more 
than 8 per cent. crude fiber, and not less| 
than 4.5 per cent. fat and 16 per cent. pro-| 
eos in 1914. Not registered) 
in : 

Listman Mill) 
Co., LaCrosse, Wis. Pure wheat. Con-| 
tains not more than 12.16 per cent. crude) 
fiber, and not less than 3.86 per eent. fat 
and 15.69 per cent. protein. Notregistered 
in 1914. Registered in 1915. 

ings. lListman Mill Co., LaCrosse, Wis. 
Pure wheat. Contains not more than 
9.15 per cent crude fiber, and not less 
than 4.09 per cent. fat and 15.55 per cent. | 
protein. Not registered in 1914. 
tered in 1915. 

No goede of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein and fat, 
but slightly high in fiber. No weed seeds 
were found. 

Snowflake Mixed Feed with ground screen-|TWo official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples con- 
tained a few hulls of corn cockle; one 
contained some seeds of corn cockle and 
a few of dock. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was guar- 
anteed to carry not over 10.18 per cent. 
crude fiber, and not less than 5.12 per 
cent. fat and 16.5 per cent. protein. It 
was over one-half per cent. below guar- 
antee in protein and 1 per cent. below in 
fat; it was over 1 per cent. high in fiber. 

Elmco Wheat Fancy Mixed Feed and screen-|The only official sample obtained was in 
accord with guarantee ip protein and fat, 
but slightly high in fiber. 

Regis- 
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Elmco Wheat Red Dog Flour. Listman Mill)The only official sample obtained was guar- 
Co., LaCrosse, Wis. Pure wheat. Con- 
tains not more than 5 per cent. crude fiber, 
and not less than 3 per cent. fat and 15.5 
er cent. protein. Not registered in 1914. 

Raters dla in 1915. 

Waseo Bran. 
O. Wheat bran. Contains not more than 
9.5 per cent. crude fiber, and not less than 
4 per cent. fat and 14.5 per cent. protein. 
Registered in 1914 and 1915. 

anteed to carry not more than 9.09 per 
cent. crude fibre, and not less than 4.77 
per cent. fat and 17.07 per cent. protein. 
It was found to be over 1 per cent. below 
guaranty in protein and over 13 per cent 
below in fat; it carried no more fibre than 
claimed. 

Lyon & Greenleaf, Wauseon,|The only official sample obtained was up to 
guarantee in tat, slightly low_in protein, 
and over 2 per cent. high in fiber. ~ 

Waseo Middlings with ground screenings not]No goods of this brand were found by 
exceeding mill run. Lyon & Greenleaf, 
Wauseon, Ohio. Wheat middlings or 
shorts with ground screenings not exceed- 
ing mill run. Contains not more than 6 
per cent. crude fiber, and not less than 4 
per cent. fat and 17 per cent. protein. 
Registered in 1914 and 1915. 

mmspectors. 

Waseo Mixed Feed with ground screenings|The only official sample obtained was in 
not exceeding millrun. Lyon & Greenleaf, 
Wauseon, O. Wheat middlings and bran 
with ground screenings not exceeding mill 
Tun. Contains not more than 8 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 15 per cent. protein. Registered in 
1914 and 1915. 

Bran. 
onto, Ont., Can. Wheat bran. Contains- 
not more than 12 per cent. crude fiber, and 
not less than 4.5 per cent. fat and 15.5 per 
cent. protein. Registered in 1914 and:1915 
by Chas. M. Cox Co., Boston, Mass. 

Rex Middlings. - Maple Leaf Milling Co., 
Ltd., ecantan Ont., Can. Wheat Mid- 
dlings. Contains not more than 10 per 
cent. crude fiber, and not less than 5.5 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1914 and 1915. 

Red Dog. Marshall Milling Co. 
not more than 3.74 per cent. crude fiber 
and not less than 4 per cent. fat and 15.05) 
per cent. protein. Not registered in 1914. 
Registered in 1915 Py Griswold & McKin- 
non, St. Johnsbury, V 

accord with guarantee in protein and fat, 
but slightly high in fiber. It contained a 
few seeds of dock. 

Maple Leat Milling Co., Ltd., Tor |No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Contains|The only official sample obtained was found 
in accord with guarantee in protein and 
fat but over one-half per cent. high in 
fiber. 

Brooks’ Fancy Mixed Feed. A. H. McLeod No goods of this brand were found by 
Milling Co., St. Johnsbury, Vt. Bran and 
red dog flour. Contains not more than 9 
per cent. crude fiber, and not less than 4.5 
per cent. fat and 16 per cent. protein. Reg- 
istered in 1914 and 1915. 

Fancy Bran. Melrose Milling Co., Melrose, 
Minn. Contains not more than 11 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 14 per cent. protein. Regis- 
tered in 1914 and 1915. 

Middlings. Melrose Milling Co., Melrose, 
Minn. Contains not more than 14 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1914 and 1915. 

inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein and 
fat. It was slightly high in fiber. 

No goods of this brand were found by 
inspectors. 
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“*Monteo’’ Montana Flour Mills Co., Lew- 
istown, Mont. Mixture of by-products 
from milling of the wheat berry. Contains 
not more than 9.1 per cent. crude fiber, 
and not less than 3.8 per cent. fat and 15.8 
per cent. protein. Registered in 1914. 
Not registered in 1915. 

Big B Choice Wheat Bran. Moseley & Mot- 
tz ley Milling Co., Rochester, N. Y. Con- 

tains not more than 12 per cent. crude 
fiber, and not less than 3 per cent. fat and 
14 per cent. protein. Not registered in 
1914. Registered in 1915. 

Big B Mixed Feed, with ground screenings 
not exceeding millrun. Moseley & Motley 
Milling Co., Rochester, N. Y. Composed 
of wheat bran, flour middlings, ground 
screenings not exceeding mill run. Con- 
tains not more than 9.5 per cent. crude 
fiber, and not less than 4.5 per cent. fat 
and 16 per cent. protein. Registered in 
1914. Not registered in 1915. 

Wheat Middlings with ground screenings not 
exceeding mill run. Moseley & Motley 
Milling Co., Rochester, N. Y. Wheat with 
ground screenings not exceeding mill run. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4.5 per cent. fat 
and 15 per cent. protein. Registered in 
1914 and 1915. 

Wheat Bran with screenings not exceeding 
mill run. National Feed Co., St. Louis, 
Mo. Wheat bran and wheat screenings. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14.5 per cent. protein. Not registered in 
1914. Registered in 1915. 

Wheat Mixed Feed with screenings not ex- 
ceeding mill run. National Feed Co., St. 
Louis, Mo. Composed of wheat bran, 
wheat middlings, and wheat screenings not 
exceeding mill run. Contains not more 
than 10 per cent. crude fiber, and not less 
than 4 per cent. fat and 14.5 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

““Seal of Minnesota’’ Bran with ground 
screenings not exceeding mill run. New 
Prague Flouring Mill Co., New Prague, 
Minn. Wheat bran with screenings 
(ground) not exceeding mill run. Contains 
not more than 11 per cent. crude fiber, and! 
not less than 4.75 per cent. fat and 14.6 per} 
cent. protein. Not registered in 1914. 
Registered in 1915. 

““Seal of Minnesota’’ Standard Middlings. 
New Prague Flouring Mill Co., New 
Prague, Minn. Middlings from ‘wheat. 
Contains not more than 6.75 per cent. 
crude fiber, and not less than 5.8 per cent. 
fat and 17. 75 per cent. protein. Registered 
in 1914 and 19135. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by in- 
spectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat; it was in accord with guar- 
antee in fiber, but one-half per cent. low 
in fat. Both samples contained some 
hulls of wild buckwheat; one contained 
a few seeds of yellow foxtail. 

No goods of this brand were found by 
inspectors. 



148 MAINE AGRICULTURAL EXPERIMENT STATION. 1915. 

FEEDING StuFFs—Continued. 

Branp, MakER AND GUARANTIES. RESULTS OF EXAMINATION. 

1 

‘“*Niagara Falls Millmg Company’s Choice) 
Wheat Bran’’ Niagara Falls Milling Co.,) 
Niagara Falls, N. Y. Wheat. Contains 
not more than 13 per cent. crude fiber and) 
not less than 3 per cent. fat and is per cent. 
protein. Registered in 1914 and 1915. 

| 

Niagara Falls Milling Company’s Choice 
Wheat Middlings. Niagara Falls Milling| 
Co., Niagara Falls, N. Y. eat. Con-| 
tains not more than 11 per cent. crude 
fiber and not less than 4 per cent. fat and| 
16 per cent. protein. Registered in 1914; 
and 1915. 

Niagara Falls Millmg Company’s Perfect 
Mixed Feed. Niagara Falls Milling Co.,| 
Niagara Falls, N. Y. Wheat. Contains) 
not more than 103 per cert. crude fiber and| 
not less than 3 per cent. fat and 15 per cent. 
protein. Registered in 1914 and 1915. 

N. M. Co.’s Wheat Bran with ground screen-| 
ings not exceeding mill run. Noblesville 
Milling Co., Noblesville, Ind. Wheat! 
bran and ground wheat screenings. Con-) 
tains not more than 8 per cent. crude fiber, | 
and not less than 3.7 per cent. fat and 14.5 
Der cent. protein. Registered in 1914 and| 

Be | 

N. M. Co.’s Middlings. Noblesville Milling) 
Co., Noblesville, Ind. Wheat Middlings.| 
Contains not more than 7 per cent. crude 
fiber, and not less than 4 per cent. fat and) 
15 per cent. protein. Registered in 1914) 
and 1915. 

N. M. Co.’s Mixed Feed. Noblesville Mill- 
ing Co., Noblesville, Ind. Wheat bran, | 
middlings and ground wheat screenings.) 
Contains not more than 8 per cent. crude! 
fiber, and not less than 4 per cent. fat and 
16 per cent. protein. 
and 1915. 

N. M. Co.’s Goodeatch Feed. Noblesville| 
Milling Co., Noblesville, Ind. Composed of| 
wheat bran, middlings and ground wheat 
screenings not exceeding mill run. Con- 
tains not more than 11 per cent. crude fiber, | 
and not less than 4 per cent. fat and 15 per) 
cent. protein. Registered in 1914. Not 
registered in 1915. | 

Pure Wheat Bran. Northwestern Consoli-| 
dated Milling Co., Minneapolis, Minn. 
Wheat bran. Contains not more than 11) 
per cent. crude fiber, and not less than 4) 
per cent. fat and 14.5 per cent. protein.) 
Registered in 1914 and 1915. 

Wheat Flour Middlings with ground screen-| 
ings not exceeding millrun. Northwestern! 
Consolidated Milling Co., Minneapolis, 
Minn. Wheat flour middlings with ground 
screenings not exceeding mill run. Con- 
tains not more than 6 per cent. crude fiber, 
and not less than 4.5 per cent. fat and 15.5 
pe cent. protein. Registered in 1914 and 
1915. 

Registered in pi 

Two official samples were both in accord 
with guarantee in protein, fiber and fat. 
Both contained a few hulls of corn cockle; 
one contained a tew of wild buckwheat. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It contained some hulls of wild 
buckwheat. 

No goods of this brand were found by 
inspectors. 

‘The only official sample oktained was up to 
guarantee in protein but slightly below 
in fat and_over 13 per cent. high in fiber. 

No goods of this brand were found by 
inspectors. 

One dealer’s sample and 3 official samples 
were all up to guarantee in protein. yO 
official samples were examined for fiber 
and fat. Both were in accord with guar- 
antee in fat and one was in fiber; the 
other was over 1 per cent. high in fiber. 
Two samples were examined for- weed 
seeds; some hulls of corn cockle were 
found in both; in one some hulls of wild 
buckwheat and a few seeds of yellow 
foxtail and green foxtail were also found. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples con- 
tained some hulls of corn cockle. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat aud found in accord with 
guarantee in both. 
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Wheat Standard Middlings with ground 
screenings not exceeding mill run. North- 
western Consolidated Milling Co., Minne- 
apolis, Minn. Wheat standard middlings 
with ground screenings not exceeding mill 
Tun...Contains not more than 11 per cent. 
crude fiber, and not less than 4.5 per cent. 
fat and 15 per cent. protein. Registered 
in 1914 and 1915. 

Wheat Mixed Feed Composed of Wheat 
Bran, Flour Middlings and ground screen- 
ings not exceeding mill run. Northwestern 

’ Consolidated Milling Co., Minneapolis, 
Minn. Wheat mixed feed composed of 
bran, flour middlings and ground screen- 
ings not exceeding mill run. Contains not 
more than 10 per cent. crude fiber, and not 
less than 4.5 per cent. fat and 15 per cent. 
protein. Registered in 1914 and 1915. 

Planet Feed. Northwestern Consolidated 
‘Milling Co., Minneapolis, Minn. Wheat 
bran and red dog flour. Contains not more 
than 8 per cent. crude fiber, and not less 
than 4 per cent. fat and 15 per cent. pro- 
tein. Registered in 1914 and 1915. 

XXX Comet. Northwestern Consolidated 
Milling Co., Minneapolis, Minn. Red Dog 
Flour. Contains not more than 3 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 16.5 per cent. protein. Registered 
in 1914 and 1915. 

Wheat Bran with ground screenings not ex- 
ceeding mill run. Northwestern Elevator 
& Mill Co., Toledo, O. Wheat product. 
Contains not more than 6 per cent. crude 
fiber, and not less than 4 per cent. fat and 
13 per cent. protein. Registered in 1914 
and 1915. 

Sunshine Winter Mixed Feed. Paris Flour- 
ing Co., Portland, Me. Pure wheat pro- 
ducts only. Contains not more than 8 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 14.5 per cent. protein. Reg- 
istered in 1914. Not registered in 1915. 

Wheat Middlings with ground screenings. 
Peninsular Milling Co., Flint, Mich. 

eat middlings with ground screenings 
not exceeding mill run. Contains not 
more than 7 per cent. crude fiber, and not 
less than 4 per cent. fat and 15 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

Pileo Fancy Winter Bran with not exceeding 
mill run screenings. Pilliod Milling Co., 
Swanton, O. Contains not more than 11 
per cent. crude fiber, and not less than 4 
per cent. fat and 14 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Mixed Feed. Pilliod Milling Co., Swanton, 
Ohio. No certificate filed. No statement 
of guarantees on package. Unregistered. 
Case pending. 

4 

ReEsvutts OF EXAMINATION. 

Two official samples were both up to guar- 
antee in protein... One was examined for 
fiber and fat and found in accord with 
guarantee in both. In one sample no 
weed seeds were found; the other con- 
tained a few weed seeds of pigweed and 
a few hulls of wild buckwheat. 

The oaly official sample obtained was in 
accord with guarantee in protein, fiber 
edi tat It contained some hulls of corn- 
cockle. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Two official samples were both misbranded 
in that the packages carried a guarantee 
of 16 per cent. protein, not agreeing with 
the filed certificate. Both were slightly 
below that figure but were up to the 
certificate guarantee of 15 per cent. 
One sample was examined for fiber and 
fat and found in accord with guarantee 
in both. It contained a few hulls of corn 
cockle. : 

The only official sample obtained was in 
accord with the certificate guarantees in 
protein, fiber and fat. The goods were 
misbranded in that they did not carry a 
statement of the guarantees on the label. 

The only official sample obtained carried 
15.13 per cent. protein, 3.42 per cent. fat, 
and 7.64 per cent. fiber. 
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Pillsbury’s Wheat Bran with ground screen- 
ings not exceeding mill run. « Pillsbury 
Flour Mills Co., Minneapolis, Minn. 
Wheat bran with ground screenings. Con- 
tains not more than 12 per cent. crude 

-- fiber, and not less than 4 per cent. fat and 
14.5 per cent. protein. Registered in 1914 
and 1915. 

Pillsbury’s Wheat ‘‘A’’ Middlings with 
ground screenings not exceeding mill run. 
Pillsbury Flour Mills Co., Minneapolis, 
Minn. Shorts, ground screenings and red 
dog. Contains not more than 7 per cent. 
crude fiber, and not less than 43 per cent. 
fat and 15 per cent. protein. Registered 
in 1914 and 1915. 

Pillsbury’s Wheat Standard ‘‘B’’ Middlings 
with ground screenings not exceeding mill 
tun. Pillsbury Flour Mills Co., Minneap- 
olis, Minn. Standard middlings and ground 
screenings. Contains not more than 10 per 
cent. crude fiber, and not less than 434 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1914 and 1915. 

Pillsbury’s Fancy Wheat Mixed Feed with 
ground screenings not exceeding mill run. 
Pillsbury Flour Mills Co., Minneapolis, 
Minn. Wheat bran, ground screenings 
and red dog. Contains not more than 9 
per cent. crude fiber, and not less than 43 
per cent. fat and 16 per cent. protein. Reg- 
istered in 1914 and 1915. 

Pillsbury’s XX Daisy. Pillsbury Flour Mills 
Co., Minneapolis, Minn. Red dog or low 
grade wheat flour. Contains not more 
than 4 per cent. crude fiber and not less 
than 4% per cent. fat and 17 per cent. pro- 
tein. Registered in 1914 and 1915. 

Wheat Bran with ground screenings not ex- 
ceeding mill run. Geo. P. Plant Milling 
Co., St. Louis, Mo. No certificate filed. 
Claims on package: Crude fiber not over 
11 per cent.; fat not less than 3 per cent. ;| 
protein not "less than 15 per cent. , Un- 
registered. 

‘Champion Mixed Feed with ground screen- 
ings not exceeding mill run. Portland 
Milling Co., Portland, Mich. Winter 
wheat offal. Contains not more than 8.47 
per cent. crude fiber, and not less than 3.58 
per cent. fat and 13.56 per cent. protein. 
Registered in 1914 and 1915. 

Bran. Quaker City Flour Mills Co., Phila- 
delphia, Pa. Wheat bran and ground) 
sereenings not to exceed mill run. Con- 
tains not more than 10} per cent. crude 
fiber, and not less than 3 per cent. fat and 
13 per cent. protein. Not registered in 
1914. Registered in 1915 by Chas. M. Cox 
Co., Boston, Mass. 

Winter Wheat Middlings. Quaker City 
Flour Mills Co., Philadelphia, Pa. Made 
from pure wheat with ground screenings 
not to exceed the mill-run. Contains not] 
more than 53 per cent. crude fiber, and not| 
less than 4 per cent. fat and 14 per cent.! 
protein. Registered in 1914 and 1915. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample con- 
tained a few hulls of corn cockle and the 
other a few seeds and a few hulls of weeds 
of various sorts common in _ wheat 
screenings. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. © 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; none were found. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples con- 
tained some hulls of corn cockle and wild 
buckwheat; one also contained a few 
seeds of green foxtail. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in the latter, but slightly high 
in fiber. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. It contained a few seeds of pig- 
weed and green foxtail. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples con- 
tained a few hulls of corn cockle. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It contained some hulls of corn 
cockle. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; none were found. 

. 
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Bell Cow Bran. Quaker Oats Co., Chicago,|The only official sample obtained was up 
Ill. Wheat bran with ground screenings 
not exceeding mill run. Contains not 
more than 7.6 per cent. crude fiber, and 
not less than 5.5 per cent. fat and 15.3 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Bell Cow Middlings. Quaker Oats Co., 
Chicago, Ill Wheat middlings with 
round screenings not exceeding mill run. 

Gontaina not more than 7.6 per cent. crude 
fiber, and not less than 5.5 per cent. fat 
and 15.5 per cent. protein. Registered in 
1914 and 1915. 

Queen Bee Bran. Queen Bee Flour Mills Co., 
Minneapolis, Mion. Wheat bran only. 
Contains not more than 10.5 per cent. 
crude fiber, and not less than 4.3 per cent. 
fat and 14.5 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

Queen Bee Standard Middlings with not to 
exceed mill run of ground screenings. 
Queen Bee Flour Mills Co., Minneapolis, 
Minn. Wheat middlings and ground wheat 
screenings. Contains not more than 9.5 
per cent. crude fiber, and not less than 4.5 
per cent. fat and 16.5 per cent. protein. 
Not registered in 1914. Registered in 1915. 

Queen Bee Red Dog or Low Grade. Queen 
Bee Flour Mills Co., Minneapolis, Minn. 
Low grade flour or red dog milled from 
wheat only. Contains not more than 5.2 
per cent. crude fiber, and not less than 3.2 
per cent. fat and 17.2 per cent. protein. 
Not registered in 1914. Registered in 1915. 

Pure Wheat Shorts. Redfield Flouring Mills, 
Geo. C. Christian, Redfield, S. Dakota. 
No certificate filed. Claims on package: 
Crude fiber not over 8 per cent.; fat not 
less than 4 per cent.; protein not less than 
18 per cent: (or possibly 16 per cent.; fig- 
ures were indistinct on sacks). Unregis- 
tered; case pending. 

Mixed Feed. Richardton Roller Mills, Rich- 
ardton, N. Dak. Made trom pure hard 
spring wheat, contains no wheat screen- 
ings, contains stream scourings from one 
scourer of mill run. Contains not more 
than 6.7 per cent. crude fiber, and not less 
than 4.9 per cent. fat and 16.88 per cent. 
protein. Registered in 1914 and 1915. 

Robin Hood Bran. Robin Hood Mills, Ltd., 
Moose Jaw, Sask. Wheat Bran. Contains 
not more than 9.8 per cent. crude fiber, and 
not less than 5.2 per cent. fat and 16.25 per 
cent. protein. Registered in 1914 and 1915. 

Royal Bran. Royal Milling Co., Great Falls, 
Mont. Bran from wheat with ground 
screenings not exceeding mill run. Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 3 per cent. fat and 15.5 
per cent. protein. Registered in 1914. Not 

- registered in‘1915.\ 

to guarantee in protein and fat, but over 
2 per cent. high in fiber. 

No goods of this brand were (und by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was in 
accord with guarantee in fiber and fat. 
It carried 16 per cent. protein. It con- 
tained a few hulls of wild buckwheat. 

The only official sample obtained was in 
accord with guarantee in protein and fat, 
but over 2 per cent. high in fiber. It 
contained a few hulls of corn cockle and 
wild buckwheat. 

No goods of this brand were found by 
imspectors. 

No goods of this brand were found By 
inspectors. 
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Royal Standard Middlings. 
Co., Great Falls, Mont. Wheat standard 
middlings or shoits with ground screenings 
not exceeding millrun. Contains not more 
than 7.5 per cent. crude fiber, and not less 
than 4 per cent. fat and 16.5 per cent. pro- 
tein. Registered in 1914 and 1915. 

Royal Milling]No goods of this brand were found by 
inspectors. 

Royal Mixed Feed. Royal Milling Co., Great]No goods of this brand were found by 
Falls, Mont. Wheat bran and flour mid- 
dlings, with ground screenings not exceed- 
ing millrun. Contains not more than 8 per 
cent. crude fiber, and not less than 3.5 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1914. Not registered in 1915. 

inspectors. 

Choice Wheat Standard Middlings with/Two official samples were both up to guar- 
ground screenings not exceeding mill run. 
Rush City Milling Co., Rush City, Minn. 
No certificate filed. Claims on package: 
Crude fiber not over 8.20 (or 9.20) per cent; 
fat pot less than 4.20 per cent.; protein 
not less than 13.50 per cent. Unregistered. 

Bran. 
olis, Minn. Wheat only. Contains not 
more than 11 per cent. crude fiber, and not 
less than 4 per cent. fat and 13 per cent. 
protein. Registered in 1914 and 1915. 

Flour Middlings. Russell-Miller Milling Co., 
Minneapolis, Minn. Wheat only. Con- 
tains not more than 6 per cent. crude fiber, 
and not less than 5 per cent. fat and 16 per 
cent. protein. Registered in 1914 and 1915. 

Standard Middlings. 
Co., Minneapolis, Minn. Wheat only. 
Contains not more than 9 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein. Registered in 1914 
and 1915. 

antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. 

Russell-Miller Milling Co., Minneap-|The only official sample obtained was found 
iv accord with guarantee in protein, fiber 
and fat. It contained some hulls of corn 
cockle. 

No goods of this brand were found by 
inspectors. 

Russell-Miller Milling}Two official samples were both up to guar- 
antee in protein. Ore was examined for 
fiber and fat and found in accord with 
guarantee in both. 

Occident Wheat Feed. Russell-Miller Mill-|Two official samples were both up to guar- 
ing Co., Minneapolis, Minn. Wheat only. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4.5 per cent. fat 
and [5 per cent. protein. Registered in 
1914 and 1915. 

antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in the latter and practically so 
in fiber. Both samples contained a few 
hulls of corn cockle and wild buckwheat. 

Red Dog Flour. Russell-Miller Milling Co.,|No goods of this au were found by 
Minneapolis, Minn. Wheat only. Con- 
tains not more than 6 per cent. crude fiber, 
and not less than 4.5 per cent. fat and 16 
per cent. protein. Registered in 1914 and 
1915. 

J 

inspectors. 

Wheat Bran with screenings not exceeding|No goods of this brand were found by 
mill run. Saginaw Milling Co., Saginaw, 
Mich. Bran with screenings not exceeding 
mill run. Contains not more than 11 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 15 per cent. protein. Regis- 
tered in 1914. Not registered in 1915. 

Gold Mine Feed. Sheffield-King Milling Co., 
Minneapolis, Minn. Composed of bran, 
shorts, low grade flour, wheat product and 
pulverized screenings. Contains not more 
than 8.98 per cent. crude fiber, and not less| 
than 4.9 per cent. fat and 15.9 per cent.| 
protein. Registered in 1914 and 1915. | 

inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined tor 
fiber and fat and found in accord with 
guarantee in the former and practically 
so in fat. One sample was examined for 
weed seeds; few hulls of corn cockle were 
found. 
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Sleepy Eye Bran. 

Sleepy Eye Standard Middlings. 

Sleepy Eye Red Dog or Low Grade. 

Wheat Bran. 

Try Me Winter Mixed Feed. Sparks Milling 

Star & Crescent Bran with ground screenings 

Stock’s Bran. 

Stock’s Middlings. 

Sleepy Eye Flour Mills 
Co., Minneapolis, Minn. Pure wheat bran 
only. On 1914 certificate: Contains not 
more than 13.3 per cent. crude fiber, and 
not less than 4.4 per cent. fat and 15.3 per 
cent. protein. Or 1915 certificate: Con- 
tains not more than 10.5 per cent. crude 
fiber, and not less than 4.3 per cent. fat and 
14.5 per cent. protein. Registered in 1914 
and 1915. 

Sleepy Eye 
Flour Mills Co., Minneapolis, Minn. On 
1914 certificate: Pure wheat middlings 
only. Contains not more than 9.4 per 
cent. crude fiber, and not less than 4.3 per 
cent. fat and 17.2 per cent. protein. On 
1915 certificate: Pure wheat middlings 
with not to exceed mill run of ground 
screenings. Contains not more than 9.5 
per cent. crude fiber, and not less than 4.5 
per cent. fat and 16.5 per cent. protein. 
Registered in 1914 and 1915. 

Sleepy 
Eye Flour Mills Co., Minneapolis, Minn. 
Manufactured from wheat only. On 1914 
certificate: Contains not more than 5 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 17.3 per cent. protein. On 
1915 certificate: Contains not more than 
5.2 per cent. crude fiber, and not less than 
3.2 per cent. fat and 17.2 per cent. protein. 
Registered in 1914 and 1915. 

Southwestern Milling Co., 
Kansas City, Mo. No certificate filed. 
‘Claims on package: crude fiber not over 
10.22 per cent.; fat not less than 3.58 per 
cent.; protein not less than 16.16 per cent. 
Unregistered. 

Co., Alton, Il]. Pure wheat bran and mid- 
dings with ground screenings not exceed- 
ing mill run. Contains not more than 8 
per cent. crude fiber, and not less than 3.5) 
per cent. fat and 16 per cent. protein. Reg- 
istered in 1914 ard 1915. 

not exceeding mill run. Star & Crescent 
Milling Co., Chicago, Ill. Wheat with 
ground screenings not exceeding mill run. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4 per cent. fat and 
15 per cent. protein. Registered in 1914 
and 1915. 

F. W. Stock & Sons, Hills- 
dale, Mich. Wheat bran. Contains not| 
more than 10 per cent. crude fiber, and not| 
less than 3 per cent. fat and 14 per cent. 
protein. Registered in 1914 and 1915. 

F. W. Stock & Sons, 
Hillsdale, Mich. Wheat middlings. Con- 
tains not more than.6 per cent. crude fiber, 
and not less than 4 per cent. fat and 164 
Bou cene. protein. Registered in 1914 and 

No goods of this brand were found by 
inspectors. 

Two official samples both carried the 1914 
guarantees. They both fell short of that 
guarantee in protein and slightly below 
the 1915 protein guarantee. One was 
examined for fiber and fat and found in 
accord with guarantee in both. One 
sample was examined for weed seeds; a 
few seeds each of yellow toxtail and wild 
buckwheat and many hulls of wild buck- 
wheat were found. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. No weed seeds were 
tound in either sample. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. Both samples con- 
tained a few hulls of corn cockle. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. Opoe was examined for 
fiber and fat and found in accord with 
guarantee in both. A few hulls of corn 
cockle were found in both samples. 

Two. official samples were both slightly — 
below guarantee in protein. One sample 
was examined for weed seeds; many 
seeds and hulls of various sorts common 
in wheat screenings were found. 
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Stott’s 

Stott’s 

Flour Middlings. F. W. Stock & Sons, Hills-|The only official sample obtained was one- 
dale, Mich. No certificate filed; Claims} 
on package: Crude fiber not over 6 per} 
cent.; fat not less than 5 per cent.; pro-| 
tein not less than 16 per cent. Unreg-| 
istered. : 

half per cent. below guarantee in protein 
and over 13 per cent..below im fat. It 
was in accord with guarantee in fiber.. A 
few hulls of corn cockle and wild buck- 
wheat were found. : 

i 

Stock’s Monarch Wheat Feed. F. W. Stock| Two official samples were both up to guar- 
& Sons, Hillsdale, Mich. Bran and mid-| 
dlings. Contains not more than 10 per} 
cent. crude fiber, and not less than 4 per} 
cent. fat and 16 per cent. protein. Regis- 
tered in 1914 and 1915. | 

antee in protein. One was examined for 
fiber and fat and found in accord with 
guaraptee in both. One sample was ex- 
amined for weed seeds; a few seeds of 
yellow foxtail and some hulls of corn 
cockle were found. 

Stock’s Superior Wheat Feed. F. W. Stock|Two official samples were both up to guar- 
& Sons, Hillsdale, Mich. Bran, middlings) 
and low grade. flour. Contains not more} 
than 7 per cent. crude fiber, and not less} 
than 434 per cent. fat and 16 per cent. pro-! 
tein. Registered in 1914 and 1915. 

Stott’s Spring Bran with ground screenings. 
David Stott Flour Mills, Inc., Detroit, 
Mich. Spring wheat bran and ground 
screenings. Contains not more than 10 
per cent. crude fiber, and not less than 43 
per cent. fat and 16 per cent. protein. 
Registered in 1914 and 1915. : 

Pure Winter Wheat Bran with 
ground screenings not exceeding mill run. 
David Stott Flour Mills,Inc., Detroit, Mich. 
Contains not more than 10 per cent. crude 
fiber, and not less than 43 per cent. fat and 
16 per cent. protein. Registered in 1914} 
and 1915. 

Climax Middlings. David Stott 
Flour Mills, Inc., Detroit, Mich. White 
and brown wheat middlings. Contains not 
more than 8 per cent. crude fiber, and not 
less than 5 per cent. fat and 17 per cent. 
protein. Registered in 1914 and 1915. 

Stott’s Fine White Middlings. David Stott 

| 

| 

Flour Mills, Inc., Detroit, Mich. Fine 
wheat middlings. Contains not more than 
6 per cent. crude fiber, and not less than 5 
per cent. fat and 16 per cent. protein. 
Registered in 1914 and 1915. 

Stott’s Pennant Middlings. David Stott 
Flour Mills, Inc., Detroit, Mich. Brown 
wheat middlings. Contains not more than 
7 per cent. crude fiber, and not less than 5 
per cent. fat and 17 per cent. protein.| 
Registered in 1914 and 1915. 

Stott’s Heavy Mixed Pure Wheat Feed. 
David Stott Flour Mills, Inec., Detroit, 
Mich. Wheat flour, wheat bran and wheat 
middlings. Contains not more than 7 per 
cent. crude fiber, and not less than 43 per 
cent. fat and 16 per cent. protein. Regis- 
tered in 1914 and 1915. 

antee ip protein. One was examined for 
fiber and fat and found in accord with 
guarantee in the latter and_ practically 
so in fiber. In one sample a.few h of 
wild buckwheat and corn cockle were 
found; in the other a few seeds and some 
hulls of various sorts common in wheat 
screenings. 

|Of 3 official samples, 2. were up. to guar- 
antee in protein and one was slightly 
Lelow. 2 were examined for fiber and 
fat and found in accord with guarantee 
in both. All 3 samples contained some 
weed seeds and some hulls. of various 
sorts common in wheat screenings. 

Two official samples were both up to guar- 
antee in protein... One was examined for 
‘fiber and fat and found in accord with 
guarantee in both.. Both samples con- 
tained a few hulls of wild buckwheat and 
one contained a few seeds of green foxtail 
and mustard. 5 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and tound in accord, with 
guarantee in the former and practically 
so in fat. One sample was examined for 
weed seeds; a few seeds of green foxtail 
were found. 

Of 2 official samples, one was up to guar- 
antee in protéin and one was one-half per 
cent. below. One sample was examined 
for fiber and fat and found in accord with 
guarantee in the former but over = per 
cent. low in fat. 

Of 3 official samples, one was up to guar- 
antee in protei, one was nearly 1 per 
cent. below and one was over 1 per cent. 
below. The 2 lowsamples were. examined 
for fiber and fat. Both were. = per cent. 
below guarantee in fat. One was in 
accord with guarantee in. fiber, the other 
slightly high. Several varieties of whole 
and crushed weed seeds and hulls werr 
found.in the only sample examined foe 
weed seeds. : 3 ; 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. It contained a few seeds of 
field pepper-grass, mustard, and yellow 
foxtail and a few hulls of corn cockle and 
wild buckwheat. 



OFFICIAL INSPECTIONS 72. 155 

FEEDING StuFFsS—Continued. 

Branp, MakER AND GUARANTIES. RESULTS OF EXAMINATION. 

Stott’s Honest Mixed Feed. David Stott 
Flour Mills, Inc., Detroit, Mich. Winter 
wheat bran and middlings. Contains not 
more than 8 per cent. crude fiber, and not 
less than 5 per cent. fat and 162 per cent. 
protein. Registered in 1914 and 1915. 

Stag Flour. David Stott Flour Mills, Inc., 
Detroit, Mich. Low grade fine wheat 
wheat flour. Contains not more than 3 per 
cent. crude fiber, and not less than 1% per 
cent. fatand 15 per cent. protein. Reg- 
istered in 1914 and 1915. 

Bran. Tennant & Hoyt Co., Lake City, 
Minn. Contains ground screenings not ex- 
ceeding millrun. Moisture 12.50 per cent. 
Contains not more than 11 per cent. crude 
fiber, and not less than 4 per cent. fat and| 
14 per cent. protem. Not registered in 
1914. Registered in 1915. 

Wheat Middlings with ground screenings not 
exceeding millrun. Tennant & Hoyt Co., 
Lake City, Minn. Composed of wheat 
middlings and mill run of screenings. Con- 
tains not more than 8 per cent. crude fiber, 
and not less than 5 per cent. fat and 15 per 
cent. protein. Not registered in 1914. 
Registered in 1915 by Chas. M. Cox Co., 
Boston, Mass. 

Five official samples were obtained. One 
was up to guarantee in protein; 2 were 
slightly below; and 2 were over $+ 
per cent. below. The sample that was 
up in protein was examined for fiber and 
fat. _It was in accord with guarantee in 
fat and practically so in fiber. 2 samples 
were examined for weed seeds. In one a 
few, in the other many seeds and hulls of 
vaTious sorts common in wheat screen- 
ings were found. 

Two official samples were both up to guare 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It contained a few seeds of wild 
buckwheat and mustard and many hulls 
of wild buckwheat and corn cockle. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It contained some hulls of corn 
cockle, wild buckwheat and mustard. 

Wheat Bran with ground screenings not ex-|Two official samples were both in accord 
ceeding mill run. George Urban Milling 
Co., Buffalo, N. Y. Contains not more 
than 12.5 per cent. crude fiber, and not less 
than 3.5 per cent. fat and 15 per cent. pro- 
tein. Registered in 1914 and 1915. 

with guarantee in protein, fiber and fat. 
Both contained many weed seeds and 
hulls of various sorts common in wheat 
screenings. 

Wheat Middlings with ground screenings not|No goods of this brand were found by 
exceeding mill run. George Urban Milling 
Co., Buffalo, N. Y. Contains not more 
than 9.5 per ‘cent. crude fiber, and not less 
than 4.5 per cent. fat and 16 per cent. pro- 
tein. Registered in 1914 and 1915. 

inspectors. 

Wheat Mixed Feed with ground screenings|No goods of this brand were found by 
not exceeding mill run. George Urban 
Milling Co., Buf’alo, N. Y. Contains not 
more than 10. 5 per cent. crude fiber, and 
not less than 4 per cent. fat and 16 per cent. 
protein. Registered in 1914 and 1915. 

inspectors. 

Farmers’ Favorite Bran. Valley City Milling]No goods of this brand were founds by 
Co., Grand Rapids, Mich. Wheat bran|- 
and mill run of screenings. On 1914 cer- 
tificate: Contains not more than 10.42 per 
cent. crude fiber, and not less than 2.8 
per cent. tat and.14.65 per cent. fat and 
14.65 per cent. protein. On 1915 certifi- 
cate: Contains not more than 10 per cent. 
crude fiber, and not less than 3.7 per cent. 
fat and 15.25 per cent. protein. Registered 
in 1914 and 1915. 

inspectors. 
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Farmers’ Favorite Middlings with reduced 
screenings. Valley City Milling Co., Grand) 
Rapids, Mich. -Wheat middlings and mill) 
Tun of screenings. On 1914 certificate: 
Contains not more than 7 per cent. crude 
fiber, and not less than 4.25 per cent. fat 
and 15.5 per cent. protein. 
tificate: 

cent. fat and 15 per cent. protein. Regis- 
tered in 1914 and 1915. 

Farmers’ Favorite Cow Feed with reduced 
screenings. Walley City Milling Co., Grand 
Rapids, Mich. Composed of wheat bran,| 
wheat middlings and mill run of screenings.| 
On 1914 certificate: Contains not more 
than 7.5 per cent. crude fiber, and not less 
than 4.25 per cent. fat and 14.18 per cent. 
protein. On 1915 certificate: Contains 
not more than 8.1 per cent. crude fiber, and 
not less than 4.2 per cent. fat and 15 per 
cent. protein. Registered in 1914 and 
1915. 

On 1915 cer-| 
Contains not more than 5.8 per| 

cent. crude fiber, and not less than 4.2 per| 

|Two official samples were both misbranded 
in that they carried guarantees agreeing 
with neither the 1914 nor the 1915 cer- 
tifcates. Both were up to both the pack- 
age and the certificate guarantees in pro- 
tein. One was examined for fiber and fat. 
It was in accord with both fiber guar- 
antees but fell slightly below both guar- 
antees in fat. No weed seeds were found 
in the one sample examined. 

Two official samples were both misbranded 
in that they carried guarantees not agree- 
ing with the filed certificates. Both sam- 
ples were in accord with the certificate 
guarantee in protein, but one was over 1 
per cent. below the protein guarantee on 
its label; one sample was examined for 
fiber and fat and found in accord with 
the certificate guarantee in both but 
above its label guarantee in fiber. 

Victor Spring Wheat Bran with screenings 
not exceeding millrun. Victor Milling Co.,| inspectors. 

No goods of this brand were found by 

Victor, N. Y. Contains not more than 15 
per cent. crude fiber, and not less than 4 per 
cent. fat and 14.6 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Victor Spring Wheat Middlings with seecelna goods of this brand were found by 
ings not exceeding millrun. Victor Milling) inspectors. 

Victor Spring Mixed Feed. 

Voigt’s Middlings. 

Co., Victor, N. Y. Contains not more than! 
10 per cent. crude fiber, and not less than 
5 per cent. fat and 17.5 per cent. protein.| 
Not registered in 1914. Registered in 1915. 

Co., Victor, N. Y. Composed of spring)! 
wheat bran, spring wheat middlings and 
low grade flour. Contains not more than 
10 per cent. crude fiber, and not less than 
4.5 per cent. fat and 15 per cent. protein. 
Not registered in 1914. Registered in 1915. 

Voigt’s Pure Bran with ground screenings 
not exceeding millrun. Voigt Milling Co.,) 
Grand Rapids, Mich. On 1914 certificate: 
Contains not more than 7.5 per cent. crude 
fiber, and not less than 6.5 per cent. fat and 
17 per cent. protein. On 1915 certificate: 
Contains not more than 11 per cent. crude} 
fiber, and not less than 33 per cent. fat and| 
14 per cent. protein. Registered in 1914| 
and 1915. 

Rapids, Mich. No screenings in middlings. | 
On 1914 certificate: Contains not more} 
than 5 per cent. crude fiber, and not less) 
than 5.5 per cent. fat and 14.5 per cent.} 
protein. On 1915 certificate: Contains| 
not more than 8 per cent. crude fiber, and) 
not less than 4 per cent. fat and 15 per cent. | 
protein. Registered in 1914 and 1915. 

Victor Milling)No goods’ of this brand were found by 
inspectors. 

The 2 official samples obtained both carried 
the 1914 guarantees. They were both 
nearly 2 percent. below that guarantee in 
protein, over 2 per cent. below in fat, and 
nearly 1 per cent. high in fiber. Both 
contained some hulls of corn cockle. 
Both samples would have been in accord 
with the 1915 guarantees which all goods 
of this brand shipped into Maine are now 
caTtying. 

Voigt Milling Co., Grand|The only official sample obtained carried 
the 1914 guarantees. It was in accord 
with that guarantee in fiber but over 1 
per cent. below in protein ard over 13 per 
cent. below in fat. On the basis of the 
1915 figures, it was in accord with guar- 
antee in fiber, slightly low in fat, and, of 
course, more deficient in protein than on 
the 1914 basis. 

Voigt’s Mixed Feed containing screenings not The only official sample obtained was taken 
exceeding mill run. Voigt Milling Co.,| 
Grand Rapids,Mich. Contains not more 
than 9 per cent. crude fiber, and not less| 
than 4 per cent. fat and 14.25 per cent.| 
protein. Not registered in 1914. Regis- 
tered in 1915. | 

before these goods were registered. Its 
guarantees were much in excess of those 
filed in the certificate. On the basis of 
the claims on the package the goods were 
very deficient in protein and fat and high 
in fiber. On the basis of the certificate 
guarantees, the goods were in accord in 
protein and fiber, but slightly low im fat. 
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Big Jo Bran. Wabasha Roller Mill Co., Wa- 
basha, Minn. On 1914 certificate: Con- 
tains not more than 9.62 per cent. crude 
fiber, and not less than 5.15 per cent. fat 
and 16.39 per cent. protein. On 1915 cer- 
tificate: Contains not more than 11.6 per 
cent. crude fiber, and not less than 3.2 per 
cent. fat and 15.3 per cent. protein. Reg- 
istered in 1914 and 1915. 

Big Jo Flour Middlings. Wabasha Roller 
Mill Co., Wabasha, Minn. Contains rot 
more than 3.5 per cent. crude fiber, and not 
less than 4.3 per cent. fat and 16.5 per cert. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

Big Jo Middlings. Wakasha Roller Mill Co., 
Wabasha, Minn. On 1914 certificate: 
Contains not more than 7.16 per cent. crude| 
fiber, and not less than 6.54 per cent. fat 
and 17.73 per cent. protein. On 1915 cer- 
tificate: Contains not more than 10.85 per 
cent. crude fiber, and not less than 4.65 per 
cent. tat and 15.4 per cent. protein. Reg- 
istered in 1914 and 1915. 

Big Jo Mixed Feed. Wakasha Roller Mill 
Co., Wabasha, Minn. Composed of 50 per 
cent. Big Jo Bran, 25 per cent. Big Jo Mid- 
dlings and 25 per cent. Big Jo Flour Mid- 
dlings. Contains not more than 9.35 per| 
cent. crude fiber, ard not less than 3.75 per 
cent. fat and 15.8 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Mixed Feed. Waggoner-Gates Milling Co., 
Independence, Mo. Composed of pure 
wheat bran and middlings. Contains not 
more than 9 per cent. crude fiber, and not 
less than 3 per cent. fat and 15 per cert. 
protein. Registered in 1914 and 1915 by! 
Chas. M. Cox Co., Boston, Mass. 

Wheat Bran with ground screenings not ex- 
ceeding mill run. Washburn-Crosby Co., 
Minneapolis, Minn. Wheat bran and 
ground screenings not exceeding mill run. 
Contains not more than 12 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14.5 per cent. protein. Registered in 1914 
and 1915. 

Wheat Flour Middlings with ground screen- 
- ings not exceeding mill run. Washburn- 

Crosby Co., Minneapolis, Minn. Wheat 
standard middlings, red dog flour and 
ground screenings not exceeding mill run. 
Contains not more than 6.5 per cent. crude 
fiber, and not less than 5 per cent. fat and 
17 per cent. protein. Registered in 1914 
and 1915. 

The 2 official samples oktained both carried 
the 1914 guarartees. On that kasis, they 
were both in accord with guarantee in 
protein and ore was in accord with guar- 
antee in fat. The other was slightly low 
in fat and koth were high in fiker. On the 
kasis of the 1915 guarantees, both would 
have been in accord with guarantee in all 
respects. Both samples contained a few 
hulls of corn cockle. 

Two official samples were Loth misbranded 
in that the guarantees on the package did 
rot agree with the filed Certificate. On 
either basis, both were up to guarantee in 
protein. One was examined for fiber and 
fet and found in accord with the certifi- 
cate guarantee in both. On the _ kasis 
of the label guarantee, it was slightly 
low in fat and slightly high in fiber. 

No goods of this brand were found by 
inspectors. 

The orly official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiker and fat and found in accord with 
guarantee in both. In one sample no 
weed seeds were found; in the other, a 
few hulls of corn cockle. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and fourd in accord with 
guarantee in both. Bcth samples con- 
tained a few hulls of wild buckwheat and 
corn cockle and one contained a few seeds 
of wild buckwheat. 

No goods of this brand were found by 
inspectors. 
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Wheat Standard Middlings -with ground!/Two official samples were both up to guar- 
screenings not exceeding mill run. Wash-| antee in protein. One was examined for 
burn-Crosby Co., Mimneapolis, Minn.) fiber and fat and found in accord with 
Composed of wheat standard middlings} guarantee in fiber, but slightly low in fat 
and ground screenings not exceeding 
Tun. Contains not more than 9.5 per cent. 
crude fiber, and not less than 5 per cent. 
fat and 15 per cent. protein. Registered 
in 1914 and 1915. 

Wheat Mixed pet with ground screenings) The only official sample obtained was found 
not exceeding mill run. Washburn-Crosby, in accord with guarantee in protein, fiber 
Co., Minneapolis, Minn. Composed of| and iat. 
wheat bran, wheat flour middlings and| 
ground screenings not exceeding mill run. 
Contains not more than 9 per cent. crude| 
fiber, and not less than 4.5 per cent. fat and; 
16 per cent. protein. Registered in 1914 
and 1915. ; } 

Red Dog Flour (Adrian). Washburn-Crosby|Two official samples were both up to guar- 
Co., Minneapolis, Minn. Wheat. Con-| antee in protein. One was examined for 
tains not more than 4 per cent. crude aber, fiber and fat and found in accord with 
and not less than 5 per cent. fat and 17 per} guarantee in both. 
cent. protein. Registered in 1914 and 1915. 

} 

WebsterMixed Feed Webster Mill Co.,|/Two official samples were both in accord 
Webster, S. Dak. Composed of bran, mid-| with guarantee in protein and fiber. One 
dlings and low grade and ground screenings} was up to guarantee in fat; the other was 
not exceeding millrun. Contains not more| slightly below. Both contained a few 
than 10 per cent. crude fiber, and not less} seeds and some hulls of various sorts 
than 4.8 per cent. fat and 15.3 per cent.| common in wheat screenings. 
protein. Registered in 1914 and 1915 by 
E. S. Woodworth Co., Minneapolis, Minn. 

Weltin’s Choice Winter Wheat Bran. No/The only official sample obtained was in 
certificate filed. Claims on package:| accord with guarantee in protein and fat 
Crude fiber not stated; fat not less thar| and contained 9 per cent. fiber. No weed 
3.55 per cent.; protein not less than 14.30} seeds were ULES 
per cent. Unregistered. 

Wheat Bran. Western Canada Flour Millsi|The only official sample obtained was in 
Co., Ltd., Toronto, Ont., Can. Composed} accord with guarantee in protein and 
of wheat bran with ground screenings not! fiber, but slightly low in fat. 
exceeding mill run. Contains not more 
than 10.86 per cent. crude fiber, and not 
less than 5.5 per cent. fat and 16.82 per 
cent. protein. Registered in 1914 by Chas. 
M. Cox Co., Boston, Mass. Not registered 
in 1915. i 

Middlings. Western Canada Flour Mills Co., The only official sample obtained was in 
Ltd., Toronto, Ont., Canada. Contains) accord with guarantee in protein, fiber 
not more than 9 per cent. crude fiber and and fat. 
not less than 4.5 per cent. fat and 15.5 per) 
cent. protein. Not registered in 1914.| 
Registered in 1915 by Chas. M. Cox Co.,} 
Boston, Mass. 

‘*Black Hawk Bran’’ with ground screenings Two official samples were both in accord 
not exceeding millrun. New Prague Flour-| with guarantee in protein. Both were 
ing Mill Co., New Prague, Minn. Wheat) over one-half per cent. below in fat. One 
bran with ground screenings not exceeding | was in accord with guarantee in fiber; 
mill run. (Manufactured by Western! the other slightly high.- One sample was 
Flour Mills Co., Davenport, Iowa). Con-| examined for weed seeds; none were 
tains not more than 11 per cent. crude) found. 
fiber, and not less than 4.75 per cent. fat 
and 14.6 per cent. protein. Registered in 
1914 and 1915. | 
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Pure Winter Wheat Bran. 

Pure Winter Wheat Middlings. 

Kent Mixed Feed. 

Wheat bran. 

Bran. 

Flour Middlings. 

Williams Bros. 
Co.,. Kent, O. Pure winter wheat. Con- 
tains not more than 12 per cent. crude 
fiber, and not less than 4 per cent. fat and 
9 per cent. protein. Registered in 1914. 
Not registered in 1915. 

Williams 
Bros. Co., Kent, O. Pure winter wheat. 
Contains not more than 15 per cent. crude 
fiber, and not less than 2 per cent. fat and 
10 per cent. protein. Registered in 1914. 
Not registered in 1915. 

Williams Bros. Co., Kent, 
O. Pure Ohio wheat bran and pure winter 
wheat middlings mixed. Contains not 
more than 15 per cent. crude fiber, and not 
less than 2 per cent. fat ard 12 per cent.! 
-protein. Registered in 1914 and 1915. 

Williamson Milling Co., Clay 
Center, Kans. Contains not more than 1z 
per cent. crude fiber, anc rot less than 3.5 
per cent. fat and 15. 5 per cent. protein. 
Registered in 1914. Not registered in 1915. 

Yerxa, Andrews & Thurston, Inc., 
Minneapolis, Minn. Contains not more 
than 13 per cent. crude fiber, and not less 
than 5.5 per cent. fat and 12 per cent. pro- 
tein. Not registered in 1914. Registered 
in 1915. 

Yerxa, Andrews & Thurs- 
ton, Inc., Minneapolis, Minn. Contains 
not more than 6.5 per cent. crude fiber, and 
not less than 5.5 per cent. fat and 15.5 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

No goods of this brand were found by in- 
spectors. The protein guarantee in the 
opposite column is meaningless and is 
apparently an attempted evasion of the 
analysis feature of the feeding stuffs law. 
Compare the guarantee of any of the 
reliable brands of bran. 

The only official sample obtained was in 
accord with the guarantees as stated in 
the opposite column. These guarantees 
are meaningless, as no wheat middlings 
could have anything remotely resembling 
this composition, and are apparently an 
attempted evasion of the analysis feature 
of the feeding stuffs law. Compare the 
guarantees of any of the reliable brands 
of middlings. 

Two official samples were both in accord 
with the guarantees as stated in the op- 
posite column. These guarantees are 
meaningless aS no wheat mixed feed 
could have anything like this composi- 
tion, and are apparently an attempted 
evasion of the analysis feature of the 
feeding stuffs law. Compare the guar- 
antees of any of the reliable brands of 
mixed feed. Both samples contained a 
few hulls of corn cockle. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
ipspectors. 

No goods of this brand were found by 
inspectors. 

Holstein Feed. 

Sterling Feed. 

ADULTERATED WHEAT BY-PRODUCTS. 

Indiana Milling Co., Terre| 
Haute, Ind. Composed of wheat bran with| 
ground screenings not exceeding mill run.) 

Contains not more than 16 per} Cob meal. 
cent. crude fiber, and not less than 3 per 
cent. fat and 12 per cent. protein. Regis- 
tered in 1914 and 1915. 

Indiana Milling Co., Terre 
Haute, Ind. Wheat bran, with ground 
screenings not exceeding millrun. Ground 
corn and cob. Contains not more than 16 
per cent. crude fiber, and not less tham 3 per 
cent. tat and 10 per cent. protein. Regis- 
tered in 1914 and 1915. 

‘No goods of this brand were found by 
inspectors. 

Of 3 official samples, 2 were up to guar- 
antee in protein and one was over one-half 
per cent. below. The low sample was 
examined for fiber and fat and found up 
to guarantee in the latter, but slightly 
high in fiber. In one sample Imany, in 
one a few, in one no weed seeds were 
round: All contained a few hulls of corn 
cockle and wild buckwheat. 
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Bluegrass Feed (Registered in 1915 as Blue/Two official samples were both up to guar- 
Grass Valley Feed). A. Waller & Co., 
Inc., Henderson, Ky. Composed of winter 
wheat bran, winter wheat middlings, 
ground corn and cob. Contains not more 
than 17 per cent. crude fiber, and noi less 
than 2 per cent. fat and 9 per cent. protein. 

antee in protein. One was examined for 
fiber and fat. It was in accord with guar- 
antee in fat but exceeded even its very 
high fiber guarantee by over 2 per cent. 
Both contained a few hulls and one a few 
seeds of corn cockle. 

Registered in 1914 and 1915. 

CORN AND OATS GROUND TOGETHER. 

The only official sample obtained was 
found in accord with guarantee in protein 
and fat, but nearly 3 per cent. high in 
fiber. The fiber guarantee on these goods 
is too low; only 2 of all samples of corn- 
and-oat feeds examined at this experi- 
ment station in the past 3 years have had 
as little as 4 per cent. fiber. 

Corn & Oats } & }. Bufialo Cereal Co.| 
Buffalo, N. Y. Guaranteed pure. Con-| 
tains not more than 4 per cent. crude! 
fiber, and not less than 4 per cent. fat and 
9 per cent. protein. Not registeredin 1914.| 
Registered in 1915. 

Corn and Oat Chop (Registered in 1915 as/The only official sample obtained was in 
Chop Feed). Carll Bros., Waterboro, Me.; accord with guarantee in protein and fiber 
Composed of corn and oats. Contains not) but slightly low in fat. No weed seeds 
more than 5 per cent. crude fiber, and not) were found. The sample was taken from 
less than 4 per cent. fat and 10 per cent.) | the spout leading from the bin where the 
protein. Registered in 1914 and 1915. goods were in bulk, and may, therefore, 

| not be exactly representative. 

Corn & Oat Chop. Dinsmore Grain Co., Wis-|No goods of this brand were found by 
casset, Me. Composed of corn, corn feed! inspectors. 
meal and oats. Contains not more than! 
4.8 per cent. crude fiber, and not less than 
3.5 per cent. fat and 10 per cent. protein. 
Registered in 1914. Notregistered in 1915. 

‘The only official sample obtained carried 
the 1914 protein guarantee of 11 per cent. 
It fell short of that but was in accord 
with the 1915 guarantee of 10 per cent. 
It was in accord with guarantee in fiber 
but over one-half per cent. below in fat. 
No weed seeds were found. 

Corn and Oat Feed. Eastern Grain Co., 
Bangor, Me. 50 lbs. corn and 32 Ibs. oats! 
ground together. Contairs not more than 
6 per cent. crude fiber, and not less than| 
5 per cent. fat and 10 per cent. protein.| 
(On 1914 certificate: Contains not less than| 
11 per cent. protein). Registered in 1914} 
and 1915. | 

Pure Corn & Oats. Elmore Milling Co.,.No goods of this brand were found by 
Oneonta, N. Y. Composed of ground oats} inspectors. 
and corn meal. Contains not more than 6 
per cent. crude fiber, and not less than 5) 
per cent. fat and 10 per cent. protein. Not} 
Tegistered in 1914. Registered in 1915. | Ps 

G. M. Co. Oatfeed. Gray Milling Co., East The only official sample obtained was in 
Gray, Me. Corn meal and oats. Con-| accord with guarantee in protein and 
tains not more than 7 per cent. crude fiter,| fiber, but over 1 per cent. below in fat. 
and not less than 4 per cent. fat and 10 per) It contained a few hulls of wild buck- 
cent. protein. Registered in 1914 and 1915.| wheat and green foxtail. The sample 

was taken from the spout leading from the 
bin where the goods were in bulk, and 
therefore may not be exactly repre- 
sentative. 

Gwinn’s Horse & Mule Feed. Gwinn Milling No goods of this brand were found by 
Co., Columbus, O. Corn and oats. Con- inspectors. 
tains not more than 9 per cent. crude fiber,| 
and not less than 4 per cent. fat and 10 per 
cent. protein. Registered in 1914 and 19135.| 
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Corn and Oat Chop. J. B. Ham Co., Lewis-|The only official sample obtained was up to 
ton, Me. Corn and oats. Contains not 
more than 5 per cent. crude fiber, and not 
less than 4 per cent. fat and 10 per cent. 
protein. Registered in 1914 and 1915. 

H-H Ground Feed. E. P. Ham, Lewiston, 
Me. Composed of ground oats and corn 
meal. Contains not more than 5.5 per 
cent. crude fiber, and not less than 4.5 per 
cent. fat and 10.5 per cent. protein. Reg- 
istered in 1914. Not registered in 1915. 

Corn and Oat Feed. Houlton Mills & Light 
Co., Houlton, Me. Composed of corn and 
oats. Contains not more than 8.per cent. 
crude fiber, and not less than 4 per cent. 
fat and 10 per cent. protein. Registered in 
1914 and 1915. 

Corn & Oat Chop. Kimball Bros. Co., Bath, 
Me. Corn and oats. Contains not more 
than 5.82 per cent. crude fiber, and not less 
than 4 per cent. fat and 10 per cent. pro- 
tein. Registered in 1914 and 1915. 

Monmouth Pure Corn & Oats Feed. E. M. 
Marks, Monmouth, Me. Corn and oats 
ground together. Contains not less than 9 
per cent. crude fiber, and not less than 5 
er cent. fat and 9 per cent. protein. Reg- 

istered in 1914 and 1915. 

Corn and Oat Chop. Merrill & Mayo Co., 
Waterville, Me. Corn and oats. Contains 
not more than 6 per cent. crude fiber, and 
not less than 5 per cent. fat and 10 per cent. 
protein. Registered in 1914 and 1915. 

Corn and Oats, Half and Half. A. Nowak & 
Son, Buffalo, N. Y. Ground corn, crushed 
oats. Contains not more than 7 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 9 per cent. protein. Regis- 
tered in 1914 by Consolidated Milling Cor- 
poration, Buffalo, N.-Y. Registered in 

\ 

Corn and Oat Chop. Park & Pollard Co., 
Boston, Mass. Composed of ground corn 
and oats. Contains not more than 8 per 
cent. crude fiber and not less than 3.5 per 
cent. fat and 10 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Puritas Corn & Oat Feed. Portland Milling 
Co., Portland, Mich. Ground corn and 
oats. Contains not more than 6.38 per 
cent. crude fiber, and not less than 4.23 per 
cent. fat and 10.41 per cent. protein. Reg- 
istered in 1914 and 1915. 

Chop Feed. A. A. Wilson, Springvale, Me. 
Corn and oats. Contains not more than 6 
per cent. crude fiber, and not less than 4 
per cent. fat and 10 per cent. protein. 
Registered in 1914 and 1915. 

guarantee in protein but over one-half per 
cent. below in fat and nearly 2 per cent. 
high in fiber. It contained a few hulls of 
wild buckwheat and corn cockle. The 
sample was taken from the bin where the 
goods were in bulk and therefore’ may 
not be exactly representative. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein and 
fiber but slightly low in fat. The sample 
was taken from one sack only and 
therefore may not be exactly repre- 
sentative. 

The only official sample obtained was in 
accord with guarantee in protein and 
fiber, but was 1 per cent. low in fat. It 
contained a few seeds of pigweed. 

The only official sample obtained was in 
accord with guarantee in protein and 
fiber, but over 2 per cent. low in fat. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein and 
fiber but slightly low in fat. It contained 
a few seeds of Pennsylvania persicaria, 
lady’s thumb and yellow foxtail and a 
few hulls of wild buckwheat. 
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Corn and Oats. Yeaton’s Mills, South Ber- The only official sample obtained was in 
wick, Me. Composed of 50 lbs. corn and) - accord with guarantee in protein, fiber 
32 Ibs. oats ground together. Contains not) and fat. No weed seeds were found. 
more than 5.5 per cent. crude fiber, and not} 
less than 5 per cent. fat and 10.5 per ‘cent. 
protein. Registered in 1914 and 1915. | 

HOMINY FEEDS. 

Homco Feed. American Hominy Co., In- 
dianapolis, Ind. Composed of white corn 
only. Contains not more than 7 per cent. 
crude fiber, and not less than 7 per cent. fat 
and 9.5 per cent. protein. (On 1915 cer- 
tificate: Not less than 10 per cent. pro- 
tein). Registered in 1914 and 1915. 

Homeoline Feed. American Hominy Co., 
Indianapolis, Ind. Consists of white corn 
only. Contains not more than 7 per cent. 
crude fiber, and not less than 5 per cent. 
fat and 17 per cept. protein. Registered 
in 1914 and 1915. 

Keystone Hominy Feed. M. F. Baringer, 
Philadelphia, Pa. 
corn. Contains not more than 10 per cent. 
crude fiber, and not less than 6 per cent. 
fat and 9 per cent. protein. Registered in 
1914. Not registered in 1915. ; 

Bufceco Hominy Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Guaranteed pure. Con- 
tains not more than 5 per cent. crude fiber 
and not less than 6 per cent. fat and 10 per 
cent. protein. Registered in 1914 and 1915. 

Wirthmore Hominy Meal. Chas. M. Cox 
Co., Boston, Mass. Made from white 
corn. Contains not more than 5 per cent. 
crude fiber, and not less than 74 per cent. 
fat and 93 per cent. protein. Registered in 
1914 and 1915. 

Hiquality Hominy Feed. Donahue-Stratton 
Co., Milwaukee, Wis. Composed of white 
corn hominy. Contains not more than 7 
per cent. crude fiber and not less than 7 per 
cent. fat and 10 per cent. protein. Regis- 
tered in 1914 by the Oscar Holway Co., 
Auburn, Me. Not registered in 1915. 

Snowflake Brand Hominy. Oscar Holway 
Co., Auburn, Me. Corn hominy. Con- 
tains not more than 7 per cent. crude fiber, 
and not less than 7 per cent. fat and 9.75 
per cent. protein. Not registered in 1914. 
Registered in 1915. 

Badger Hominy Feed. Chas. 
Milling Co., Milwaukee, Wis. Made from 
white corn. Contains not more than 5 per 
cent. crude fiber, and not less than 6 per 
cent. fat and 10 per cent. protein. Regis- 
tered in 1914 and 1915. 

A. Krause 

Frumentum Hominy Feed. United States 
Frumentum Co., Detroit, Mich. Hull, 
germ and starchy ingredients of white 
corn. Contains not more than 7 per ceat. 
crude fiber, and not less than 7.3 per cent. 
fat and 9.5 per cent. protein. Registered 
in 1914 and 1915. 

Pure feed made from} 

The 2 official samples obtained carried the 
protein guarantee registered in 1914 of 
9.5 per cent. Both were up to that guar- 
antee; one was up to the 10 per cent. 
guarantee. One sample was examined 
for fiber and fat. It carried no more fiber 
than claimed but was three-quarters of a 
per cent. low in fat. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were tound by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat. It was up to its guarantee 
in fat but slightly high in fiber. 

No goods of this brand found by inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with its guarantee in protein, fiber 
and fat. 
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Choice Steam Cooked Hominy Feed. Miner- 
Hillard Milling Co., Wilkes-Barre, Pa. 
Contains not more than 5 per cent. crude 
fiber, and not less than 5 per cent. fat and 
10 per cent. protein. Registered in 1914 
and 1915. 

Mystic Milling Co., Sioux 
City, Iowa. No certificate filed. Claims 
on package: Crude fiber not over 5 per 
cent.; tat not less than 6.5 per cent.; pro- 
tein not less than 11 per cent. Unregis- 
tered; case pending. 

Hominy Feed. 

Yellow Hominy Feed. Quaker Oats Co., 
Chicago, Il. Contains not more than 4 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 9 per cent. protein. Regis- 
tered in 1914 and 1915. 

Blue Ribbon Hominy Chop or Meal. J. E. 
Soper Co., Boston, Mass. By-product 
ure white corn. Contains not more than 
per cent. crude fiber, and not less than 7 

per cent. fat (On 1915 certificate: not less 
than 6 per cent. fac) and 10 per cent. pro- 
tein. Registered in 19 4 and 1915. 

“*Logan’’ Hominy Feed. Star.dard Cereal 
Co., Chillicothe, O. Portions of the grain 
of corn. Contains not more than 6 per 
cent. crude fiber, and not less than 7 per 
cent. fat and 9 per cent. protein. Not reg- 
istered in 1914. Registered in 1915. 

“‘Standco’’ Hominy Feed. Standard Cereal 
Co., Chillicothe, O. Portions of the grain 
of corn. Contains not more than 4 per 
cent. crude fiber, and not less than 7 per 
cent. fat and 10 per cent. protein. Regis- 
tered in 1914. Not registered in 1915. 

One dealer’s sample was up to guarantee 
in protein. No goods of this brand were 
found by inspectors. 

The only official sample obtained was 
slightly low in both protein and fat and 
slightly high in fiber. 

Two official samples both up to guarantee 
in protein. One was examined for fiber 
and fat and found in accord with its 
guarantees in both. 

The only official sample obtained was found 
in accord with its guarantees in protein 
and fat, but was slightly high in fiber. 
(The fat guarantee on the package was 7 
per cent. as on the 1914 certificate). 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was found 
in accord with its guarantees in all 
respects. 

FEEDS UTILIZING CORN AND OAT BY-PRODUCTS. 

PROTEIN UNDER 15 Per CENT. 

Bufceco Chop Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn, 
hominy feed, oat shorts and oat hulls. 
Contains not more than 9 per cent. crude 
fiber, and not less than 3 per cent. fat and 
7 per cent. protein. Registered in 1914 and 

Bufceco Dairy Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn, 
wheat bran and middlings, hominy feed, 
corn gluten feed, oat shorts, oat middlings 
and oat hulls. Contains not more than 9 
per cent. crude fiber, and not less than 3 
per cent. fat and 12 per cent. protein. Reg- 
istered in 1914 and 1915. 

Bufceco Horse Feed. Buffalo Cereal Co., 
Bufialo, N. Y. Composed of ground oats, 
corn and barley, wheat middlings, hominy 
feed, oat shorts, oat middlings, oat hulls, 
corn gluten feed, linseed meal. Contains 
not more than 9 per cent. crude fiber, and 
not less than 4 per cent. fat and 10 per cent. 
protein. Registered in 1914 and 1915. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was 
slightly low in protein, over 1 per cent. 
low in fat, and nearly 1 per cent. high ini 
fiber. It contained a tew seeds each of 
wild buckwheat, field peppergrass, dock 
and Pennsylvania persicaria. 
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Bufceco Stock Feed. 

Trojan Feed. 

Coarse Feed Corn Meal. 

BRAND, MAKER AND GUARANTIES. 

Bufceco Steam Cooked Feed. Buffalo Gareal| 
Co., Buffalo, N, Y. Composed of ground 
corn and oats, hominy feed, oat shorts, oat 
hulls and oat middlings. Contains not 
more than 9 per cent. crude fiber, and not 
less than 4 per cent. fat and 8 per cent. pro- 
tein. Registered in 1914 and 1915. 

Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn 
and oats, wheat middlings, hominy feed, 
oat shorts, oat hulls and oat middlings. 
Contains not more than 9 per cent. crude 
fiber, and not less than 4 per cent. fat and 
8 per cent. protein. Registered in 1914 
and 1915. 

[roquois Chop Feed. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of ground corn, 
hominy feed, oat shorts and oat hulls. 
Contains not more than 9 per cent. crude 
fiber, and not less than 3 per cent. fat and 
7 per cent. protein. Registered in 1914 
and 1915. 

Chesbro Stock Feed. Chesbro Millirg Co., 
Salamanca, N. Y. Contains not more than 
9 per cent. crude fiber, and not less than 
3.25 per cent. fat and 8 per cent. protein. 
Registered in 1914. Not registered in 1915. 

Chesbro Milling Co., Sala- 
manca, N. Y. Contains not more than 19 
per cent. crude fiber, and not less than 4 per 
cent. fat and 7 per cent. protein. Regis- 
tered in 1914. Not registered in 1915. 

Commercial Mill- 
ing Co., Detroit, Mich. Contajns not 
more than 2 per cent. crade fiber and not 
less than 3 per cent. fat and 8.50 per cent. 
protein. Registered in 1914 and 1915. 

Henkel’s Chop Feed. Commercial Milling 
Co., Detroit, Mich. Composed of corn 
meal, rye ard oat middlings, oats and oat 
hulls. On 1914 certificate: Contains not 
more than 8 per cent. crude fiber and not 
less than 5 per cent. tat and 8 per cent. 
protein. On 1915 certificate: Contains 
not more than 9 per cent. crude fiber, and 
not less than 4.5 per cent. fat and 9 per 
cent. protein. Registered in 1914 and 1915. 

Husted Justice Brand Horse Scientific Feed 
Consolidated Milling Corp., Buffalo, N. Y. 
Composed of crushed oats, corn feed 
meal, whole oats, corn, gluten feed 
linseed oil meal, oat middlings, oat 
hulls, clipped oat by-products, wheat mid- 
dlings, salt # of 1 per cent. Contains not 
more than 9 per cent. crude fiber, and not 
less than 4 per cent. fat and 12 per cent. 
protein. Registered in 1914. Not regis- 
tered in 1915. 

RESULTS OF EXAMINATION. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. 

No goods of this brand 
inspectors. 

were found by 

No goods of this brand 
inspectors. 

were found by 

No goods of this 
inspectors. 

brand were found by 

No goods of this brand 
inspectors. 

were found by 

No goods of this brand D found by 
inspectors. 

were 

No goods of this 
inspectors. 

brand were found by 

-No goods of this brand were found by 
inspectors. 



Mayflower Stock Feed. 

Wirthmore Stock Feed. Chas. M. Cox Co., 

Sterlingworth Stock Feed. 

OFFICIAL INSPECTIONS 

FEEDING STUFF 

| Branp, Maker AND GUARANTIES. 

= 
72 

s—Continued. 

RESULTS OF EXAMINATION. 

Consolidated Mill- 
ing Corp., Buffalo, N. Y. Composed of 
eorn feed meal, whole oats, wheat mid- 
dlings, crushed oats, oat middlings. oat 
hulls, clipped oat by-products, salt 2 of 1 
per ceut. Contains not more than 9 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 7 per cent. protein. Regis- 
tered in 1914. Not registered in 1915. 

Boston, Mass. A compound ot ground 
barley, ground oats, ground hominy meal, 
ground corn and oat meal mill by-products, 
oat middlings, oat shorts and oat hulls. 
Contains not more than 9% per cent. crude 
fiber. and not less than 4 per cent. fat and 
9 per cent. proteia. Registered in 1914 
and 1915. 

Eastern Grain 
Co., Portland, Me. Composed of corn 
meal, hominy, dried brewers’ grains, wheat 
bran, oat meal, and cat middlings, salt. 
Contains not more than 15 per cent. crude 
fiber, and not less than 5 per cent. fat and 
10 per cert. protein. Not registered in 
1914. Registered in 1915. 

Elmore Stock Feed. Elmore Milling Co., 
Oneonta, N. Y. Composed of corn meal, 
hominy, dried brewers’ grains, wheat bran, 
oat meal mill by-product (oat hulls, oat 
middlings, oat shorts), salt. On 1914 cer- 
tificate: Contains not more than 16 per 
cent. clude fiber, and not less than 5 per 
cent. fat and 10 percent. protein. On 1915 
certificate: Contains not more than 12 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 10 per cent. protein. Regis- 
tered in 1914 and 1915. 

Farmers’ Union Stock Feed. Farmers’ 
Union Grain & Supply Co., Waterville, 
Me. Composed of corn meal, hominy, 
dried brewers’ grains, wheat bran, oat 
meal mill by-products (oat hulls, oat mid- 
dlings, oat shorts), salt... Contains not 
more than 12 per cent. crude fiber, ard not 
less than 4 per cent. fat and 10 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

Lucky Oat- Com Feed. Federal Milling Co., 
Lockport, N. Y. Crushed oats, cracked 
corn, com feed meal and hominy feed. 
Contains not more than 8 per cent. crude 
fiber, and not less than 3 per cent. fat. and 
9 per cent. protein. Registered in 1914 
and 1915. 

pire Mills), Olean, N. Y. Composed of 
corn, hominy and oat hulls. Contains not 
more than 9 per cent. crude fiber, and not 
less than 3 per cent. fat and 7.5 per cent. 
protein. Registered in 1914 and 1915. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein.* One was examined for 
fiber and fat. and found in accord with 
guarantee in both. In one sample ro 
weed seeds, were found; in the other a 
few seeds of pigweed and mustard. 

Of 2 official samples, one was up to guar- 
antee in protein, the other slightly. below. 
Both samples were misbranded in that 
the fiber guarantee on the labels did not 
agree with that on the filed certificate. 
One sample was examined for fiber and 
fat and tound in accord with the certifi- 
cate: guarantee in both, but above the 

’ fiber guarantee of 12 per cent. which the 
label carried. One sample was examined 
for weed seeds; a few hulls of wild buck- 
wheat were found. 

Two official samples both carried the 1914 
certificate guarantees. Both were up to 
guarantee in protein. One was examined 
for fiber and fat and was tound in accord 
with guarantee in fiber but 1 per cent. 
low infat. On the basis of the 1915 guar- 
antees it would have been up in fat but 
over 13 percent. high in fiber. One sample 
was examined for weed seeds; a few 
seeds each of wild buckwheat, mustard 
and giant ragweed were found. 

The only cfficial sample cbtained was found 
in accord with guarantee in protein and 
fat and practically so in fiber. 

No goods of this brand were found by 
inspectors. 

Empire Feed. Felt Bros. & Gage Co. (Em-|No goods of this brand were found by 
inspectors. 
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Buffalo Stock Feed. 

No. 

Buffalo, N. Y. Composed of corn, barley, 
oats, red dog flour, oat hulls, oat middlings, 
hominy teed, cottonseed meal, salt. Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 4 per cent. fat and 9 per 
cent. protein. Registered in 1914 and 1915. 

1 Chop Feed. Globe Elevator Co., 
Buftalo, N. Y. Composed of ground corn 
and oats and oat hulls, flour middlings, 
salt 4 of 1 per cent. Contains not more 
than 9 per cent. crude fiber, and not less 
than 3 per cent. fat, and 9 per cent. pro- 
tein. Registered in 1914 and 1915. 

Globe Elevator Co.,)No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Grandin’s Stock Food. D. H. Grandin Mill-|Two official samples were both up to guar- 
ing Co., Jamestown, N. Y. Composed of 
pure oats, corn, barley, barley middlings, 
hominy, oat hulls, salt. Contains not 
more than 10 per cent. crude fiber, and not 
less than 3.5 per cent. fat and 8.5 per cent. 
protein. Registered in 1914 and 1915. 

Xtragood Stock Feed. Griswold & Mac- 
kinnon, St. Johnsbury, Vt. Composed of 
corn, hominy, oat hull. On 1914 certifi- 
cate: Contains not more than 10 per cent. 
crude fiber, and not less than 3% per cent. 
fat and 10 per cent. protein. On 1915 cer- 
tificate. Contains not more than 9 per cent. 
crude fiber, and not less than 2.97 per 
cent. fat and 7.5 per cent. protein. 
Registered in 1914 and 1915. 

Haskell’s Stock Feed. W.H. Haskell & Co., 
Toledo, O. Composed of ground corn, 
ground oats, hominy feed, oat hulls, oat 
shorts and salt. Contains not more than 
8 per cent. crude fiber, and not less than 4 
per cent. fat and 8 per cent. protein. Reg- 
istered in 1914 and 1915. 

Hecker’s Manhattan Feed. Hecker Cereal 
Co., New York City. Composed of ground 
corn, oat hulls, oat middlings, oat shorts, 
hominy feed, salt one-half of one per cent. 
Contains not more than 12 per cent. crude 
fiber, and not less than 3 per cent. fat and 
7 per cent. protein. Registered in 1914. 
Not registered in 1915. 

Hecker’s Stock Feed. Hecker Cereal Co., 
New York, N. Y. Composed of ground 
corn, ground barley, red dog, oat mid- 
dlings, oat shorts, oat hulls, hominy feed, 
cottonseed meal, salt one-half of one per 
cent. Contains not more than 10 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 10 per cent. protein. Registered 
in 1914. Not registered in 1915. 

‘““Trojan’’ Stock Feed. Wm. S. Hills Co., 
Boston, Mass. Composed of corn, barley, 
oat-feed and salt. Contains not more than 
12 per cent. crude fiber, and not less than 
3 per cent. fat and 7 per cent. protein. 
Registered in 1914. Not registered in 1915. 

antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. No weed seeds were 
found in either sample. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. No weed seeds were 
found in either sample. 

No goods of this brand were found by 
inspectors._ ? 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

. 
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Purity Stock Feed. Wm. S. Hills Co., Bos- 
ton, Mass. Composed of corn, barley, 
middlings, hominy, oat feed and salt. Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 34 per cent. fat and 10 
per cent. protein. Not registered in 1914. 
Registered in 1915. 

The only official sample obtained was mis- 
branded in that none of the guarantees 
on the label agreed with the filed certifi- 
cate. On the basis of the certificate 
guarantees, it Was up in protein and fat 
but nearly 2 per cent. high in fiber. The 
protein and fat guarantees on the package 
were lower than those filed, so it was of 
course in accord with them. Its package 
guarantee of fiber was 7 per cent., and on 
that basis it was nearly 4 per cent. high 
ip fiber. 

The H-O Co.’s Algrane Milk Feed. The H-O 
Co., Buffalo, N. Y. Composed of oat 
hulls, wheat middlings, cottonseed meal, 
oat shorts, corn gluten feed, ground corn, 
ground oats, ground grain screenings, 
molasses, salt one-half of one per cent. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14 per cent. protein. Registered in 1914 
and 1915. 

The H-O Co.’s Algrane Horse Feed. The 
H-O Co., Buffalo, N. Y. Composed of 
oats, oat shorts, ground corn, oat hulls, 
wheat middlings, hominy feed, corn gluten 
feed, ground grain screenings, molasses, 
salt one-half of one per cent. Contains 
not more than 10 per cent. crude fiber, and 
not less than 4 per cent. fat and 11 per cent. 
protein. Registered in 1914 and 1915. 

Park City Stock Feed. Lake Erie Milling 
Co., Toledo, O. Composed of corn, oats, 
oat groats, oat middlings, oat hulls, corn 
meal offal, one-half of one per cent. salt. 
Contains not more than 9 per cent. crude 
fiber, and not less than 34 per cent. fat and 
9 per cent. protein. Not registered in 1914. 
Registered in 1915. 

Brooks’ Fancy Corn & Oats Stock Feed. A. 
H. McLeod Milling Co., St. Johnsbury, 
Vt. Composed of corn, oats and gluten. 
Contains not more than 8.5 per cent. crude 
fiber, and not less than 3 per cent. fat and 
9 per cent. protein. Registered in 1914 
and 1915. 

Park City Stock Feed. Mollett Grain & Mill- 
ing Co., Toledo, O. Composed of corn, 
oats, oat groats, oat middlings and oat 
hulls, ¢ of 1 per cent. salt. Contains pot 
more than 10 per cent. crude fiber, and not 
less than 34 per cent. fat and 84 per cent. 
protein. Registered in 1914 and 1915. 

Famous Feed. Northern Illinois Cereal Co., 
Lockport, Ill. Composed of corn, oat 
hulls, oat shorts and oat middlings. Con- 
tains not more than 12 per cent. crude 
fiber, and not less than 3 per cent. fat and 
9 per cent. protein. Registered in 1914. 
Not registered in 1915. 

No goods of this ) brand were found by 
inspectors. 

No goods of this brand 
inspectors. 

were found by 

No goods of this brand 
inspectors. 

were found by 

No goods of this brand 
inspectors. 

were found by 

No goods of this brand 
inspectors. 

were found by 

No goods of this brand 
inspectors. 

were found by 
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Buffalo Horse Feed (formerly Monarch Chop 
Feed). A. Nowak & Son, Buffalo, N. Y. 
Composed of ground oats, corn feed meal, 
hominy feed, oat hulls, clipped oat by- 
product containing some seeds, wheat mid- 
dlings, ? of 1 pér cent. salt. Contains not 
more than 12 per cent. crude fiber, and not 
less than 3 per cent. fat and 7 per cent. 
protein. Registered in 1914 as Monarch 
Chop by Consolidated Milling Corp., 
Buffalo, N. Y. Registered in 1915. 

Justice Stock Feed (formerly Husted Justice 
Brand Stock Scientific Feed). A. Nowak 
& Son, Buffalo, N. Y. Composed of 
ground oats, corn feed meal, linseed oil 
meal, wheat middlings, oat middlings, oat 
hulls, clipped oat by-product containing 
some seeds, salt 3? of 1 per cent. Contains 
not more than 9 per cent. crude fiber, and 
not less than 3 per cent. fat and 10 per cent. 
protein. Registered in 1914 as Husted 
Justice Brand Stock Scientific Feed by The 
Consolidated Milling Corporation, Buffalo, 
N. Y. Registered in 1915. 

Stock Feed. Park & Pollard Co., Boston, 
Mass. Composed of corn meal, hominy 
feed and oat feed. Contains not more than 
12 per cent. crude fiber, and not less than 3 
per cent. fat and 9 per cent. protein. 
Registered in 1914 and 1915. (Under this 
registration the Park & Pollard Company 
shipped 2 distinct feeds. One was invoiced 
by them as ‘‘Stock Feed, White,’’ and 
carried a label with the statements above; 
the other was invoiced as ‘‘Stock Feed, 
Dark,’’ and carried the same label except 
that the ingredients were stated as 
““Ground: Wheat bran, Wheat middlings, 
Coro, Barley, Oats, Corn gluten, Cotton- 
seed Meal, Beet pulp, Oat hulls, Hominy,! 

The matter of| 
the registration of a second brand is pend-| 
Linseed oil meal and salt. 

ing). 

Pileo Chop or Stock Feed. Pilliod Milling} 
Co., Swanton, O. Contains not more than 
9 per cent. crude fiber, and not less than 4 
per cent. fat and 10 per cent. protein. Not 
registered in 1914. Registered in 1915. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

One dealer’s sample was up to guarantee 
in protein. 7 official samples were ex- 
amined. 2 were up to guarantee in pro- 
tein. 2 were over } per cent. below; 
2 were over one per cent. below 
and one was 
below. The 2 that were up in protein 
carried the ‘‘dark’’ label. Of the 5 that 
were below, 3 carried the ‘‘light’’ label, 
one the dark, and in the case of the fifth 
the inspector did not note the list of in- 
gredients. Both the sample on which 
the list of ingredients was not noted and 
the low sample that was LABELED like 
the ‘‘dark’’ stock feed, apparently consist 
only of the ‘‘light’’ ingredients. The 5 
low samples were examined for fat and 
fiber. All were in accord with guarantee 
in fat; 3 were in fiber. One of the others 
was slightly high in fiber and the other 
carried over 18 per cent. of fiber. 

Four official samples were examined. All 
were misbranded in that the package 
guarantees differed from those in the filed 
certificate. 2 of the labels carried a 
guarantee of only 7 per cent. protein. On 
that basis they were up to guarantee, but 
on the basis of the certificate guarantee 
were 14. per cent. below. The other 2 
labels carried a guarantee of 9 per cent. 
protein. On that basis they were one-half 
per cent. below, ard on the basis of the 
certificate guarantee they were 13 per 
cent. below. All carried the certificate 
guarantee of 4 per cent. fat. Of 3 sam- 
ples examined for fat, 2 were up to guar- 
antee, the other was slightly below. On 
the basis of the certificate fiber guar- 
antee one sample was in accord, one was 
slightly high, and one was over 2 per 
cent. high. One of the samples carried 
over 2 per cent. of salt. 

nearly 2 per cent. 

Bi: 



os 

OFFICIAL INSP ECTIONS 72. 

FEEDING StuFFS—Continued. 

Branp, MakER AND GUARANTIES. RESULTS OF EXAMINATION. 

Pileo Yellow Feed Meal. Pilliod Milling Co., 
Swanton, No certificate filed... No 
guarantees on package. 

| 
{ 

Iowa Stock Feed. Purity Oats Co., Daven- 
port, lowa. Composed of corn meal, wheat 
middlings, hominy reed, brewers’ dried; 
grains, oat meal mill by-product (oat hulls, 
oat shorts, oat middlings), 1 per cent. of 
table salt. Contains not more than 12.75 
per cent. crude fiber and not less than 4 
per cent. fat and 10 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Boss Feed. Quaker Oats Co., Chicago, II. 
Composed o1 ground corn, hominy feed, 
oatmeal mill by-product, oat middlings, 
oat hulls, oat shorts, one-half of one per} 
cent. salt. Contains not more than 12 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 8 per cent. protein. Regis- 
tered in 1914 and 1915. 

Maz-All Corn Feed. Quaker Oats Co., 
Chicago, Ill. Corn by-products. Contains 
not more than 2 per cent. crude fiber, and 
not less than 1.4 per cent. fat and 8 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Schumacher Stock Feed. Quaker Oats Co., 
Chicago, Ill. Conposed of ground corn, 
hominy feed, ground barley, wheat flour, 
cottonseed meal, wheat middlings, with 
ground screenings not exceeding mill 1un, 
ground pufied rice, oatmeal mill by- 
product, oat middlings, oat hulls, oat 
shorts, one-half of one per cent. salt. Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 3.25 per cent. fat and 
10 per cent. protein. Registered in 1914 
and 1915. 

Sterling Stock Feed. Quaker Oats Co., 
Chicago, Ill. Composed of ground corn, 
hominy teed, ground karley, wheat flour, 
wheat middlings witb ground screenings 
not exceeding mill run, ground pufied 
wheat, ground puffed rice, oatmeal mill 
by-product, oat middlings, oat hulls, oat 
shorts, one-half of one per cent. salt. Con- 
tains not more than 10 per cent. crude fiber, 
and not less than 3.25 per cent. fat and 10 
per cent protein. Registered in 1914 and 
1915. 

Victor Feed. Quaker Oats Co., Chicago, III. 
Composed of ground corn, hominy teed, 
oatmeal mill by-product, oat middlings, 
oat hulls, oat shorts, one-half of one per 
cent. salt. Contains not more than 12 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 8 per cent. protein. Regis- 
tered in 1914 and 1915. 

The only official sample obtained carried 9 
per cent. protein. It was purchased tor 
a first class corn meal, but was a very 
poor appearing product and it is to be 
assumed from the label that it was not a 
straight corn meal, tor ‘‘feed meal’’ is 
commonly accepted as meaning the sift- 
ings obtained in the manufacture of 
cracked corn and table meal. The sale of 
such a product is unlawful without regis- 
tration. The case is now the subject of 
correspondence. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and tat and found in accord with 
guarantee in both. In one sample no 
weed seeds were found, in the other a 
few seeds of pigweed, green foxtail, mus- 
tard, and wild rose. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 
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White Diamond Feed. Quaker Oats Co., 
Chicago, Ill. Composed of ground corn, 
hominy feed, oatmeal mill by-product, oat 
middlings, oat hulls, oat shorts, one-hali of 
one per cent. salt. Contains not more 
than 9 per cent. crude fiber, and not less 
than 3.25 per cent. fat and 8 per cent. pro- 
tein. Registered in 1914 and 1915. 

Oat Feed. Robin Hood Mills, Ltd., Moose 
Jaw, Sask. Oat hulls and oat shorts. UCon- 
tains pot more than 28 per cent. crude 
fiber, and not less than 2.5 per cent. fat and 
5.25 per cent. protein. Not registered in 
1914. Registered ir 1915. 

Robin Heod Reground Oat Feed. Robin 
Hood Mills, Ltd., Moose Jaw, Sask., Can. 
Composed of mill run oat hulls reground, 
mill run oat middlings, mill run oat flour. 
Contains not more than 30 per cent. crude 
fiber, and not less than 3 per cent. fat and 
6 per cent. protein. Registered in 1914. 
Not registered in 1915. 

Stott’s Winner Feed. David Stott Flour 
Mills, Inc., Detroit, Mich. Composed of 
corn meal, oats, ground wheat screenings, 
oat hulls and salt. Contains not more than 
10 per cent. crude fiber, and not less than 
5 per cent. fat and 9 per cent. protein. 
Registered in 1914 and 1915. 

The only official sample obtained was in 
accord with guarantee in protein and fat 
but was slightly high in fiber. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat, and was found in accord 
with guarantee in both. 

No goods of this brand were found_by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It contained a few seeds of 
Out yellow foxtail, pigweed and mus- 
tard. 

MOLASSES FEEDS. 

PROTEIN UNDER 15 PER CENT. 

Anchor Brand Horse Feed (Molasses Feed). 
Globe Elevator Co., Buffalo, N. Y. Com- 
poged of crushed and ground oats, ground 
ee eracked corn, corn bran, wheat bran, 
crushed barley, molasses. Contains not 
more than 9 per cent. crude fiber, and not 
less than 3 per cent. fat and 9 per cent. 
protein. Registered in 1914 and 1915. 

Anchor Brand Stock Feed (Molasses Feed). 
Globe Elevator Co., Buffalo, N. Y. Com- 
posed of ground oats, ground corn and 
corn bran, ground wheat and barley screen-| 
ings, clipped oat by-products, molasses, 
salt 2 of 1 per cent. Contains not more 
than 14 per cent. crude fiber, and not less 
than 3 per cent. fat and 8 per cent. protein. 
Registered in 1914 and 1915. 

H. & S. Horse, Mule & Dairy Feed. Dwight 
E. Hamlin, Pittsburg, Pa. Composed of 
alfalfa, pure cane molasses, oil meal, brew- 
ers’ and distillers’ grains, and one-haif of 
one per cent. salt. Contains not more than 
16 per cent. crude fiber, and not less than 
3% per cent. fat and 14 per cent. protein. 
Not registered in 1914. Registered in 1915. 

H. & S. Alfalfa Feed. Dwight E. Hamlin, 
Pittsburg, Pa. Composed of alfalfa, cane 
syrup and dried grains. Contains not more 
than 16 per cent. crude fiber, and not less 
than 3% per cent. fat and 14 per cent. 
protein. Registered in 1914 and 1915. 

No goods of this brand were tound by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

No goods of this brand were found by 
inspectors. 

Two official samples were obtained. One 
was in accord with guarantee in protein, 
fiber and fat. The other was in accord 
with guarantee in fiber, but 13 per cent. 
below in protein and 4 per cent. below 
in fat. 
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The H-O Co.’s DE-FI Feed. The H-O Co., 
Buffalo, N. Y. Composed of oat hulls, oat 
shorts, ground corn, hominy feed, wheat 
middlings, oat middlings, molasses, salt 
one-half of one per cent., ground grain 
screenings. Contains not more than 21 
per cent. crude fiber, and not less than 3 
per cent. fat and § per cent. protein. Reg- 
istered in 1914 and 1915. 

The H-O Co.’s Horse Feed with Molasses. 
The H-O Co., Buffalo, N. Y. Composed 
of oats, oat shorts, ground corn, oat hulls, 
wheat middlings, hominy feed, corn gluten 
feed, ground grain screenings, molasses, 
salt one-half of one per cent. Contains not 
more than 10 per cent. crude fiber, and not 
less than 4 per cent. fat and 11 per cent. 
protein. Registered in 1914. Not regis- 
tered in 1915. 

The H-O Co.’s Milk Feed with Molasses. 
The H-O Co., Buffalo, N. Y. Composed 
of oat hulls, wheat middlings. cottonseed 
meal, oat shorts, corn gluten feed, ground 
grain screenings, ground corn, ground oats, 
molasses, salt one-half of one per cent. 
Contains not more than 10 per cent. crude 
fiber, and not less than 4 per cent. fat and 
14 per cent. proteir. Registered in 1914. 
Not registered in 1915. 

The H-O Co.'s New England Stock Feed. 
The H-O Co., Buftalo, N. Y. Composed 
of ground corn, wheat middlings, hominy 
feed, oat hulls, oat shorts, ground oats, 
ground grain screenings, molasses, salt 
one-half of 1 per cent. Contains not more 
than 10 per cent. crude fiber, and rot less! 
than 4 per cent. fat and 9 per cent. protein. 
Registered in 1914 and 1915. 

Molassine Meal. Molassine Co. of America, 
Boston, Mass. Composed of molasses and 
cooked sphagnum moss. Contains not 
more than 7 per cent. crude fiber, and not 
less than one-half of one per cent. fat and 7 
per cent. protein. Registered in 1914 and 
1915. 

Vim-O-Lene Horse Feed. A. Nowak & Sor,}| 
Buffale, N. Y. Composed of crushed oats, 
wheat bran, cracked corn, corn feed meal, 
molasses, salt $ of 1 per cent. Contains not 
more than 9 per cent. crude fiber, and not 
less than 2 per cent. fat and 8 per cent. 
protein. Registered in 1914 by The Con- 
solidated Milling Corporation, Buffalo, N. 
Y., as Husted O-Mo-Lene Horse Feed. 
Registered in 1915. 

Peters’ Arab Hoise Feed. M. C. Peters Mill 
Co., Omaha, Neb. Composed of corn, 
oats, alfalfa and molasses. Contains not 
more than 15 per cent. crude fiber, and not 
less than 2 per cent. fat and 9 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

Peters’ King Corn. M. C. Peters Mill Co., 
Omaha, Neb. Composed of corn, oats, 
alfalfa, molasses. Contains not more than 
18 per cent. crude fiker, and not less thar. 
1.5 per cent. fat and 9 per cent. protein. 
Not registered in 1914. Registered in 1915. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. See discussion on page —. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods ot this brand were found by 
inspectors. 
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Purina Feed with Molasses. 

' 

Purina Mills) 
(Ralston-Purina Co.), St. Louis, Mo. Com-! 
posed of cracked corn, crushed oats, ground | 
alfalfa, molasses, and one per cent. salt.! 
Contains not more than 11.7 per cent. 
crude fiber and not less than 1.7 per cent. | 
fat and 9.3 per cent. protein. Not regis-| 
tered in 1914. Registered in 1915. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

Green Cross Horse Molasses Mixed Feed. ‘No goods of this brand were found by 
L 

Xtra-vim Feed. 

Quaker Oats Co., Chicago, Ill. Composed! 
of alfalta meal, ground corn, crushed oats, | 
cottonseed meal, molasses, oatmeal mill 
by-product, oat ‘middlings, oat hulls, oat} 
shorts. Contains not more than 12 per 
cent. crude fiber, and not less than 2.5 per’ 
cent. fat and 10 per cent. protein. Regis-| 
tered in 1914 and 1915. 

Xtra-vim Molasses Feed) 
Co., Boston, Mass. Composed of cane 
sugar molasses and sphagnum moss. Con-' 
tains not more than 4.5 per cent. of crude, 
fiber, and not less than .81 per cent. fat and| 
4.61 per cent. protein. Registered in 1914! 
and 1915. } 

! 

inspectors. 

The only official sample obtained was 
slightly Jow in both protein and fat, and 
slightly high in fiber, but the nature of 
these goods makes it almost impossible 
to get a fair sample of them and the re- 
sults should therefore, not be depended 
upon. See discussion on page —. 

Sucrene Dairy Feed. American Milling Co., 

Arcady Dairy Feed. Arcady Farms Milling! 

Clover Leaf Dairy Feed. Clover Leaf Milling] 

Husted Justice Brand Dairy Scientific Ra- 

MOLASSES FEEDS. 

Witt Over 15 PER 

Peoria, Ill. Composed of molasses; cottor-| 
seed meal, corn gluten feed, ground and 
bolted grain screenings, clipped oat by- 
product, linseed meal and salt. Cortains 
not more than 12 per cent. crude fiber, and| 
not less than 3.5 per cent. fat ard 16.5 per| 
cent. protein. Registered in 1914 and 1915. 

Co., Rordout, Il. Composed of malt! 
sprouts, dried brew ers’ grains, cottonseed) 
meal, cleaned, ground ard bolted grain' 
screerirgs, ground and kolted clipped oat! 
by-product, molasses, one-half of one per! 
cent. salt. Contains not more than 15 per, 
cent. crude fiber, and not less than 34 per| 
cent. fatand 16 per cent. protein. Not, 
registered in 1914. Registered in 19135. | 

Co., Buffalo, N. Y. Composed of cotton- 
seed meal, corn gluten feed, mixed troken 
grains corsisting of wheat, corn, barley, 
flax, speltz, grourd grain  screerings,| 
clipped oat by-product, molasses and a! 
stall percentage of salt. Cortains not 
more than 12 per cert. crude fiber, and not! 
less than 3.5 per cert. fat ard 16.5 per| 
cent. protein. Registered in 1914 and 1915. 

tion. Consolidated Milling Corp., Buffalo, 
N. Y. Composed of cottonseed meal, corn. 
gluten feed, linseed oil meal, wheat mid-| 
dlings, corn distillers’ dried grairs, corr 
feed meal, clipped oat by-products, malt) 
sprouts or brewers’ dried grains, molasses S| 
salt 2 ot 1 per cert. Contains rot more} 
than 9 per cent. crude fiber, and rot less| 
than 4 per cent. fat ard 20 per cert. pro-| 
tein. Registered in 1914. Not registered| 
in 1915. | 

CrentT. PROTEIN. 

Of 3 official samples, 2 were up to guarantee 
in protein and one was slightly below. 
2 samples were examined for fiber and tat 
and found in accord with guarantee in 
both. One sample was examined for weed 
seeds; many seeds of green foxtail were 
found. 

No goods of this brand were found by 
inspectors. 

Ot 2 official samples, one was up to guar- 
antee in protein and the other slightly 
below. Both were in accord with guar- 
antee in fat. The sample that was 
slightly low in protein was slightly high 
in fiber; the other was in accord with 
guarantee. One sample was examined 
for weed seeds; a few seeds of lady’s 
thumb and mustard, and a few hulls of 
wild buckwheat were found. 

No goods of this brand were found by 
inspectors. 
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Molassified Bran. Consolidated Milling 
Corp.. Buffalo, N. Y. Composed of wheat, 
bran and molasses. Contains not more 
than 24 per cent. crude fiber, and not less 
than 2 per cent. fat and 15 per cent. pro-) 
tein. Registered in 1914. Not registered 
in 1915. 

Anchor Brand Dairy Feed (Molasses Feed). 
Globe Elevator Co., Buffalo, N. Y. Com-| 
posed of cottonseed ‘meal, corn gluten. feed, 
linseed oil meal, malt sprouts, dried brew-| 
ers’ grains, ground grain screenirgs, clipped 
oat “by- products, Wheat middlir. gs, mo- 
lasses, salt 3 of 1 per cent. Cortains not! 
moie than 12 per cent. crude fiber, ard not; 
less than 4 per cent. fat and 18 per cent.| 
protein. Registered in 1914 ard 1915. 

H. & S. Alfalfa Feed (For Mileh Cows).| 
Dwight E. Hamlin, Pittsburg, Pa. Com- 
posed of alfalfa, cottonseed meal, pure cane} 
molasses, brewers’ and distillers’ dried 
grains, and one-half of one per cent. salt.| 
Contains not more than 16 per cent. crude 
fiber, and not less than 33 per cert. fat ard 
20 per cent. protein. (On 1915 certificate 
not less than 3.5 per cent. fat and 16 per 
cent. protein.) Registered in 1914 and 1915. 

International Special Dairy Feed.  Ir-ter- 
national Sugar Feed Co., Minneapolis, 
Minn. Composed of cottor, seed meal, 
molasses, ground cleared grain screer.ir.gs, 
ground clipped oat by-product, salt. Cor-| 
tains not more than 12 per cent. crude) 
fiber, and not less than 43 per cent. fat and| 
15 per cent. protein. Registered in 1914 
Not registered in 1915. 

Cream-O-Lene Dairy Ration. A. Nowak & 
Son, Buffalo, N. Y. Composed of cotton- 
seed meal, corn gluten teed, linseed oil 
meal, wheat middlings, corn distillers’ 
dried grains, corn feed meal!, clipped oat 
by-product, malt sprouts, brewers’ dried 
grains, ground and holted wheat scieen- 
ings, molasses, salt $ of 1 per cent. Con- 
tains pot more than 9 per cent. crude fiber, 
and not less than 4 per cent. fat and 20 per 
cent. protein. Registered in 1914 and 1915. 

Purina Cow Chow Feed. Purina Mills (Rals- 
ton Purina Co.), St. Louis, Mo. Composed 
of cottonseed meal, gluten feed, brewers’ 
dried grains, molasses, altalfa and one per 
cent. salt. Contains not more than 12 per 
cent. crude fiber and not less than 5 per 
cent. fat and 24 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Blue Ribbon Dairy Feed. Quaker Oats Co., 
Chicago, Ill. Composed of hominy feed, 
malt sprouts, wheat, bran, with ground 
sereenings not exceeding mill run, cotton- 
seed meal, oatmeal mill by-product, oat 
middlings, oat hulls, oat shorts, molasses, 
new process linseed oil meal. Contains not 
more than 12 per cent. crude fiber, and not 
less than 3.5 per cert. fat and 25 per cent. 
protein. Registered in 1914 and 1915. 

7 

No goods of this brand were found by 
inspectors. 

|No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein and fat 
but slightly high in fiber. It contained 
some seeds of “yellow foxtail and green 
foxtail. 

The only official sample obtained was in 
accord with guarantee in protein and fat, 
but was over 2 per cent. high in fiber. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and tat and found in accord with 
guarantee in koth. One sample was ex- 
amiped for weed seeds; a few seeds of 
wild buckwheat, green foxtail and pig- 
weed were found. 



174 

FEEDING STUFF 

MAINE AGRICULTURAL EXPERIMENT STATION. IQT5. 

s—Continued. 

Brann, MAKER AND GUARANTIES. REStLts OF EXAMINATION. 

Daisy Dairy Feed. Quaker Oats Co.,) 

Quaker Dairy Feed with Molasses. Quaker 

Chicago, Ill Composed of molasses, 
malt sprouts, cottonseed meal, ground 
grain screenings, clipped oat by-product, 
linseed meal. Contains not more than 
14.5 per cent. crude fiber, and not less 
than 4 per cent. fat and 16 per cent. pro- 
tein. Registered in 1914. Not registered 
in 1915. 

Oats Co., Chicago, Ill. Composed of 
molasses, malt sprouts, cottonseed meal, 
ground grain screenings, clipped oat by- 
product, new process linseed oil meal. 
Contains not more than 14.5 per cent. 
cude fiber, and not less than 4 per cent. 
fat and i6 per cent. protein. Registered 
in 1914 and 1915. 

Hammond Dairy Feed. Western Grain 
Products Co., Hammond, Ind. Composed 
of cottonseed meal, corn distillers’ grains, 
malt sprouts, ground clipped oat by- 
product, ground grain screenings, molasses 
and salt. Contains not more than 11 per 
cent. crude fiber, and not less than 3.5 per 
cent. fat and 16.5 per cent. protein. Reg- 
istered in 1914 and 1915. 

INo goods of this brand were! found by 
inspectors. 

Of 2 official samples, one was up to guar- 
antee in protein, the other over one-half 
per cent. below. One was examined for 
fiber and fat and found in accord with 
guarantee in both. One sample was ex- 
amined for weed seeds; very many seeds. 
of pigweed were found and some of. green 
foxtail and wild buckwheat. 

Two official! samples were Eoth up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guaraptee in the latter but over 2 per 
cent. high in fiber. Both samples con- 
tained very many seeds and hulls of 
several kinds, including pigweed, wild 
buckwheat, foxtail, ete. 

**B-G’’ Cow Feed. Bath Grain Co., Bath, 

Blatchford’s Calf Meal. Blatchford Calf} 

Blatchford’s Pig Meal. Blatchford Calf 

Bufceco Creamery Feed. Bufialo Cereal Co., 

MISCELLANEOUS COMPOUNDED FEEDS. 

PROTEIN OvER 15 PER CENT. 

Maine. Composed of beet pulp, cottonseed 
meal, gluten, bran, middlings, hominy and 
salt. Contains not more than 14 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 20 per cent. protein. Registered 
in 1914 and 1915. 

Meal Factory, Waukegan, Ill. Composed 
of locust bean meal, unpressed flaxseed. 
wheat flour, barley meal, ground beans 
and peas, old process oil meal, cocoa shell 
meal, cocoanut meal, recleaned cottonseed) 
meal, foenugreek, dried milk, anise, salt, 
Tice polish. Contaims not more than 6.75 
per cent. crude fiber, and not less than 5 
per cent. fat and 24 per cent. protein. | 
Registered in 1914 and 1915. 

Meal Factory, Waukegan, Ill. Composed) 
of linseed oil meal, oat meal, wheat flour, 
corn meal, barley meal, recleaned cotton- 
seed meal, cocoa shell meal, bean meal, 
rice polish, crushed flaxseed, foenugreck, 
salt. Contains not more than 7 per cent’ 
crude fiber, and not less than 5 per cent. fat) 
and 18 per cent. protein. Not registered in 
1914. Registered in 19135. 

Buffalo, N. Y. Composed of ground corn, 
wheat bran and middlings, hominy feed, 
corn gluten feed, cottonseed meal, oat} 
shorts, oat middlings and oat hulls. Con- 
tains not more than 9 per cent. crude fiber 
and not less than 4 per cent. fat and 18 per 
cent. protein. Registered in 1914 and 1915. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. No weed seeds were found. 

‘ 

Of 3 official samples, 2 were up to guarantee 
in protein, the other slightly below. One 
was examined tor fiber and fat. It was 
in accord with guarantee in the latter but. 
nearly 1 per cent. high in fiber. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in the latter, but slightly high 
in fiber. 

{No goods of this brand were found by 
inspectors. 
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Unicorn Dairy Ration. Chapin & Co., Ham- 
mond, Ind. Composed of corn distillers’ 
grains, cottonseed meal, linseed meal, hom-. 
iny meal, gluten feed, corn starch by- 
products with corn bran, barley feed, malt 
sprouts, brewers’ grains and pure wheat 
bran. Contains not more than 10 per cent. 
crude fiber, and not less than 5.5 per cent. 
fat and 26 per cent. protein. Registered 
in 1914 and 1915. 

Peerless Dairy Feed. Chesbro Milling Co., 
Salamanca, N. Y. Composed of brewers’ 
grairs, cottonseed meal, oil meal, bran, 
middlings, malt spro.ts, hominy. Con- 
tains not more than 9 per cent. crude fiber, 
and not less than 7 per cert. fat and 23 per 
cent. protein. Registered in 1914. Not 
registered ia 1915. 

Henkel’s Fine White Feed. Commercial 
Milling Co., Detroit, Mich. Composed of 
wheat and rye middlings with ground 
screenings not exceeding mill run and corn 
products. Contains not more than 6 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 16 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Wirthmore Balanced Ration Feed. Chas. M. 
Cox Co., Boston, Mass. Composed of 
cottonseed meal, Buffalo gluten, linseed 
meal, malt sprouts, distillers’ grains, bran 
and hominy, or corn meal. Contains not 
more than 8.75 per cent. crude fiber, and 
not less than 5 per cent. fat and 26 
cent protein. Registered in 1914 and 1915. 

Dewey’s Ready Ration. Dewey Bros. Co., 
Blanchester, Ohio. Composed of Eagle 
distillers’ dried grains, linseed oil meal, 
cottonseed meal, malt sprouts, wheat bran, 
wheat middlings, hominy feed, one-half per 
cent. salt. Contains not more than 10 per 
cent. crude fiber and not less than 6 per 
cent. fat and 25 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Elmore Milk Grains. Elmore Milling Co., 
Oneonta, N. ¥. Composed of corn dis- 
tillers’ dried grains, 41 per cent. cottonseed 
meal, old process linseed meal, corn 
gluten feed, hominy meal, choice wheat 
bran, barley malt sprouts, dried brewers’ 
grains, salt. Contains not more than 10 
per cent. crude fiber, and not less than 6 
per cent. fat and 35 per cent. protein. 
Registered in 1914 and 1915. 

Farmers’ Union Ready Ration. Farmers’ 
Union Grain & Supply Co. Waterville, 
Me. Composed of corn distillers’ dried 
grain, 41 per cent. cottonseed meal, old 
process linseed meal, corn gluten feed, 
hominy meal, choice wheat bran, barley, 
malt sprouts, dried brewers’ grains, salt. 
Contains not more than 10 per cent. crude 
fiber, and not less than 6 per cent. fat and 
25 per cent. protein. Not registered in 
1914. Registered in 1915. 

per 

The only official sample obtained was in 
accord with guarantee in protein and fat 
but over 14 per cent. high in fiber. It 
contained a few seeds of charlock, wild 
buckwheat, yellow foxtail, lady’s thumb 
and knot grass. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Two official samples were both misbranded 
in that the guarantees on the labels did 
not agree with the filed certificate. On 
the basis of either the certificate or the’ 
label guarantees, both were up to guar- 
antee in protein and the only one ex- 
amined tor fat was also up to guarantee 
in that. The fiber guarantee on the label 
was 9.50 per cent. On that basis, the 
only sample examined for fiber was in 
accord, but on the basis of the certificate 
guarantee it was slightly high. One 
sample was examined for weed. seeds; a 
few seeds of wild buckwheat and mustard 
were found. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein and fat, 
but slightly high in fiber. It contained 
a few seeds of wild buckwheat, corn 
cockle, yellow foxtail and mustard. 

The only official sample obtained was in 
accord with guarantee in protein and 
fiber but sligbtly below in fat. 
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C. O. P. E. Cow Feed. B. W. Gibbs, Bridg- 
ton, Maine. Composed of cottonseed 
meal, oil meal, gluten, hominy, corn and 
oats, ground corn bran, wheat bran. Con- 
tains not more than 8 per cent. crude fiber, 
ard rot less than 4 per cent. fat and 20 per 
cent. protein. Registered in 1914. Not 
registered in 1915. 

Purity Milk Maker. Wm. S. Hills Co., Bos-! 
ton, Mass. Composed of distilled grains, 
wheat middlings, salt, cottonseed meal, 
malt sprouts, oil meal, gluten feed, hominy. 
Contains not more than 9 per cent. crude 
fiber, and not less than 7 per cent. fat and 
24 per cent. protein. Not registered in 
1914. Registered in 1915. 

Jersey Cow Feed. Houlton Mill & Light 
Co., Houlten, Me. Composed of wheat, 
corn, buckwheat, cottonseed meal. Con- 
tains not more than 16 per cent. crude 
fiber, and not less than 5 per cent. fat and 
17 per cent. protein. Registered in 1914 
and 1915. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein and fat, 
and practically so in fiber. It contained 
a few seeds each of wild buckwheat and 
charlock. 

No goods of this brand were found by 
inspectors. 

Larro-Feed. Larrowe Milling Co., Detroit,|Two official samples were both up to guar- 
Mich. Composed of cottonseed meal, 
corn gluten feed, dried distillers’ grains, 
(mainly from corn) dried beet pulp, stan- 
dard wheat bran, standard wheat mid- 
dlings, and 2 of 1 per cent. ot salt. Wheat 
bran and wheat middlings may contain| 
ground screenings not exceeding mill run. 
Contains not more than 14 per cent. crude) 
fiber, and not less than 3 per cent. fat and) 
19 per cent. protein. Regigtered in 1914) 
and 1915. 

MINGO. Larrowe Milling Co., Detroit, 
Mich. Composed of dried beet pulp, 
cottonseed meal, malt sprouts, corn gluten 
feed, linseed oil mepl, wheat bran, which| 
may contain ground screenings not ex-) 
ceeding mill run, dried distillers’ grains 
(mainly from corn) and 2 of 1 per cent. of 
salfé. Contains not more than 12 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 25 per cent. protein. Not regis-| 
tered in 1914. Registered in-1915. 

antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. No weed seeds were 
found in either sample. 

The only official sample obtained was in 
accord with guarantee in protein, fiker 
and fat. It contained some hulls of corn 
cockle and wild buckwheat. 

Buckeye Feed. Quaker Oats Co., Chicago,!Two official samples were both up to guar- 
Ill. Mixed wheat feed with ground screen- 
ings not exceeding mill run and rye shorts. 
Contains not more than 8.5 per cent. crude 
fiber, and not less than 4.5 per cent. fat 
and 15.5 per cent. protein. Registered in 
1914 and 1915. 

antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in fat and practically so in 
fiber. One contained a few, the other 
some, seeds and hulls of various weeds 
common in wheat screenings. 

Schumacher Calf Meal. Quaker Oats Co., The only official sample obtained was in 
Chicago, Ill, Composed of oatmeal,’ 
Wheat meal, ground flaxseed, cottonseed 
meal, dried casein, one-half of one per cent. 
bicarbonate of soda. Contains not more 
than 3 per cent. crude fiber, and not less 
than 8 per cent. fat and 19 per cent. pro- 
tein. Registered in 1914 and 1915. 

accord with guarantee in protein. fiber 
and fat. 

Ryde’s Cream Calf Meal. Ryde & Co., The only official sample obtained was in 
Chicago, Ill. Composed of Carob beans, 
flaxseed, wheat flour, cottonseed, beans, 
lentils, Fenugreek, anise, cocoa meal, salt. 
Contains not more than 6 per cent- crude 
fiber, and not less than 5 per cent. fat and 
25 per cent. protein. Registered in 1914 
and 1915. 

accord with guarantee in protein, fiber 
and fat. 
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J. N. Towle & 
Co., Bangor, Me. Composed of wheat 
bran, choice cottonseed meal, old process 
linseed meal, hominy meal, corn meal, 
gluten feed and one per cent. salt. Con- 
tains not more than 9.13 per cent. crude 
fiber, and not less than 5.72 per cent. fat 
and 22.13 per cent. protein. Registered in 
1914 and 1915. 

Ban- 
gor, Me. Composed of wheat bran, wheat 
middlings, old process linseed meal, corn 
meal and meat meal. Contains not more 
than 7.22 per cent. crude fiber, and not less 
than 6.72 per cent. fat and 20.63 per cent. 
protein. Registered in 1914 and 1915. 

Ubiko Horse and Stock Feed. Ubiko Milling 
Co., Cincinnati, Ohio. Composed of wheat 
middlings, hominy meal, wheat bran, 
brewers’ dried grains, old process linseed 
meal. Contains not more than 9 per cent. 
erude fiber, and not less than 6 per cent. | 
fat and 16 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

Union Grains, Ubiko, Biles Ready Dairy 
Ration. Ubiko Milling Co., Cincinnati, 
O. Composed of Fourex distillers’ dried) 
grains, choice cottonseed meal, old process) 
linseed meal, white wheat middlings, win- 
ter wheat bran, hominy meal, barley malt 
sprouts, one-half per cent. of fine table 
salt. Contains not more than 9 per cent. 
erude fiber, and not less than 7 per cent. 
fat and 24 per cent. protein. Registered 
in 1914 and 19135. 

Wentworth Bros., 
Composed of cornmeal, 

wheat bran, cottonseed meal, distillers’) 
grains, oil meal and salt. Contains not 
more than 9 per cent. crude fiber, and not 
less than 7 per cent. fat and 24 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

Cornish, Me. 

The only official sample obtained was in 
accord with guarantee in protein and fat, 
but slightly high in fiber. 

The only official sample obtained was in 
accord with guarantee in fiber and fat, 
but 2 per cent. below in protein. It con- 
tained some hulls of wild buckwheat. 

vA 

The only official sample obtained was in 
accord with guarantee in protein and fat, 
but nearly one per cent. high in fiber. 

Three official samples were all up to guar- 
antee in protein. One dealer’s sample 
was one per cent. below. 2 samples were 
examined for fiber and fat and were both 
found in accord with guarantee in the 
latter, but both about 1 per cent. high in 
fiber. Two samples were examined for 
weed seeds; in one a few, in the!other 
some, seeds of mustard and wild buck- 
wheat were found. 

The only official sample obtained was in 
accord with guarantee in protein and 
fiber, but nearly 1 per cent. below in fat. 

COMPOUNDED POULTRY FEEDS. 

Amico Scratch Grain. Amendt Milling Co., 
Monroe, Mich. Wheat, wheat screenings, 
cracked corn, Kaffir corn, or milo maize, 
barley, rye, buckwheat, clipped oats, corn 
germ, linseed oil cake, sunflower seeds, 
charcoal, shell, grit. Contains not more 
than 5 per cent. crude fiber, and not less 
than 2.5 per cent. fat and 10 per cent. pro- 
nee Registered in 1914. Not registered 
in 

Homco Chick Feed. American Hominy Co., 
Indianapolis, Ind. Composed of cracked 
corn, cracked wheat, cracked Kaffir corn, 
Hen-e-ta No. 2 (sodium, lime, silica and 
phosphorus compound), millet. Contains 
not more than 5 per cent. crude fiber, and 
not less than 2.5 per cent. fat and 9 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

No goods of this brand were tound by 
inspectors. 

No goods of this brand were found by 
inspectors. 
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No goods of this brand 
inspectors. 

Homco Dry Mash. American Hominy Co., found by 
Indianapolis, Ind. Composed ot Homco- 
line (corn germ meal), Homco (hominy 
feed), wheat middlings, bran, Hen-e-ta 
(sodium, lime, silica and phosphorus com- 
pound), linseed oil meal. Contains not 
more than 7 per cent. crude fiber, and not 
less than 4 per cent. fat and 14 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

were 

No goods of this brand 
inspectors. 

Homco Scratch Feed. American Hominy| 
Co., Indianapolis, Ind. Composed of) 
cracked corn, wheat, barley, Homcoline| 
(corn germ meal), Kaffir corn. Contains 
not more than 6 per cent. crude fiber, and 
not less than 2.5 per cent. fat and 10 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

were found by 

No goods of this 
inspectors. 

Homeco Superior Scratch Feed. American) brand 
Hominy Co., Indianapolis, Ind. Com- 
posed of cracked corn, whole wheat, barley, 
Kaffir corn, sunflower seed, Homcoline 
(corn germ meal). Contains not more than 
5 per cent. crude fiber, and not less than 2.5 
per cent. fat and 10.5 per cent. protein. 
Not registered in 1914. Registered in 1915. 

Cluck Cluck Scratch Feed. American Mill- 
ing Co., Peoria, Ill. Composed of corn, 
wheat, barley, Kaffir corn, sunflower seed 
and buckwheat. Contains not more than 
5 per cent. crude fiber, and not less than 2.5 
per cent. fat and 10 per cent. protein. Reg- 
istered in 1914. Not registered in 1915. 

‘*B-G’’ Dry Mash. Bath Grain Co., Bath, 
Maine. Composed of corn meal, meat 
scraps, bran, linseed oil meal, gluten, bone 
and meat meal, cottonseed meal, hominy, 
alfalfa, granulated charcoal. Contains not 
more than 12 per cent. crude fiber and not 
less than 4 per cent. tat and 18 per cent. 
protein. Registered in 1914 and 1915. 

“*B-G’’ Scratch Feed. Bath Grain Co., 
Bath, Maine. Composed of cracked corn, 
Kaffir corn, wheat, buckwheat, barley, 
oats, sunflower seed, charcoal. Contains 
not more than 5 per cent. crude fiber, and 
not less than 2.5 per cent. fat and 10 per 
cent. protein. Registered in 1914 and 1915. 

Blatchford’s ‘‘Fill the Basket’’ Egg Mash. 

were found by 

No goods of this brand were 
inspectors. 

found by 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

Two official samples were both practically 
Blatchford Calf Meal Factory, Waukegan,}| 
Ill. Composed of Blatchford’s Calf Meal 
(locust bean meal, unpressed flaxseed, rice 
polish, wheat flour, barley meal, ground 
beans, peas, old process oil meal, cocoa 
shell meal, cocoanut meal, recleaned 
cottonseed meal, foenugreek, dried milk, 
anise and salt) also altalfa, barley, bone, 
corn and oatmeals, wheat bran, wheat 
middlings, beef scraps, fish, capsicum, 
powdered limestone. Contains not more 
than 10 per cent. crude fiber, and not less 
than 4 per cent. fat and 19 per cent. pro- 
tein. Registered in 1914 and 1915. 

in accord with guarantee in protein, fiber, 
and fat. One was very slightly off in fat, 
and the other equally slightly in fiber. 
No weed seeds were found in either 
sample. 
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Blatchford’s Milk Mash. Blatchford Calf 
Meal Factory, Waukegan, II]. Composed) 
of Blatchford’s calf meal (locust bean 
meal, unpressed flaxseed, rice polish, wheat) 
flour, barley meal, ground beans and peas,| 
old process oil meal, cocoa shell meal, 
cocoanut meal, recleaned cottonseed meal, 
foenugreek, dried milk, anise and salt); also 
barley, bone, corn and oatmeals, wheat 
middlings, beef scraps, fish and powdered 
limestone. Contains not more than 7.5) 
per cent. crude fiber, and not less than 4 
per cent. fat and 20 per cent. protein. Reg-| 
istered in 1914 and 1915. 

Monarch Poultry Mash. F. H. Brastow & 
Son, So. Brewer, Maine. Composed of 
wheat bran, wheat middlings, gluten feed, 
beef scraps, alfalfa meal and corn meal. 
Contains not more than 7 per cent. crude 
fiber, and not less than 5.5 per cent. fat and 
20 per cent. protein. Registered in 1914; 
and 1915. 

} 
Bufceco Chick Feed. Buffalo Cereal Co.,| 

Buffalo, N. Y. Composed of corn, wheat, 
Kaffir corn, peas, millet, oat groats. Con- 
tains not more than 2 per cent. crude fiber, 
and not less than 2 per cent. fat and 12 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Bufceco Poultry Mash.° Buffalo Cereal Co., 
_ Buffalo, N. Y. Composed of ground corr,| 
wheat bran and middlings, hominy feed,| 
corn gluten feed, oat middlings and rolled| 
oats. Contains not more than 6 per cent. 
erude fiber, and not less than 4 per cent.| 
fat and 15 per cent. p-otein. Registered) 
in 1914 and 1915. | 

Bufceco Scratching Grains. Buffalo Cereal] 
Co., Buffalo, N. Y. Composed of corn, 
oats, barley, buckwheat, Kaffir corn, peas, 
sunflower seed and wheat. Contains not 
more than 5 per cent. crude fiber, and not 
less than 3 per cent. fat and 10 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

Troquois Chick Feed. Buftalo Cereal Co.,| 
Buftalo, N. Y. Composed of corn, wheat, 
Kaffir corn, peas and millet. Contains not 
more than 3 percent. crude fiber, and not 
less than 2 per ceut. fat and 10 per 
cent. protein. Not registered in 1914. 

Registered in 1915. 

Jroquois Poultry Mash. Buffalo Cereal 
Co., Buffalo, N. Y. Composed of ground 
corn, wheat bran and middlings, corn) 
gluten feed and alfalfa meal. Contains) 
not more than 12 per cent. of crude fiber,| 
and not less than 4 per cent. fat and 14 
percent: protein. Registered in 1914 and 

Troquois Scratching Grains. Buffalo Cereal] 
Co., Buffalo, N. Y. Composed of corn, 
oats, karley, buckwheat, Kaffir corn, 
wheat, sunflower seed. Contains not 
more than 5 per cent. crude fiber, and not 
less than 3 per cent. fat and 10 per cent.| 
protein. Not registered in 1914. Regis-| 
tered in 1915. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was up to 
guarantee in protein, but over one-half 
per cent. below in fat and over one pel 
cent. high in fiber. 

The only official sample obtained was found 
in accord with guarantee in fiber and fat 
and practically so in protein. It con- 
tained many weed seeds of several 
varieties. 

No goods of this brand were tound by 
inspectors. 

Two official samples were both up to guat- 
antee in protein. One was examined tor 
fiber and fat and found in accord with 
guarantee in the former but slightly low 
in fat. One sample was examined for 
weed seeds; many were found of several 
varieties. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 
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Peerless Baby Chick Feed. E. A. Clark & 
Co., Portland, Me. Composed ot cracked 
wheat, hulled oats, cracked Kaffir, cracked 
corn and millet seed. Contains not more 
than 4 per cent. crude fiber, and not less 
than 3 per cent. fat and 12 per cent. pro- 
tein. Registered in 1914 and 1915. 

The only official sample obtained was found 
in accord with guarantee in fiber, but 
over 13 per cent. below in protein and 
over one-half per cent. below in fat. 

Peerless Growing Feed. E. A. Clark & Co.,|The only official sample obtained was found 
Portland, Me. Composed of ground oats, 
wheat bran, wheat meal, corn meal, bone 
meal, granulated milk and powdered char- 
coal. Contains not more than 5 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 14 per cent. protein. Registered 
in 1914 and 1915. 

Peerless Intermediate Chick Feed. 
Clark & Co., Portland, Maine. Composed 
of cracked corn, wheat, Kaffir corn, 
hulled oats, barley and millet seed. Con- 
tains not more than 4 per cent. crude 
fiber, and not less than 3 per cent. fat 
and 12 per cent. protein. Registered in 
1914 and 1915. 

Peerless Poultry Mash. E. A. Clark & Co., 
Portland, Me. Composed of ground oats, 
fish meal, corn meal, alfalfa meal, wheat 
bran, wheat meal, gluten, milk albumen, 
meat meal and powdered charcoal. Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 3 per cent. fat and 
20 per cent. protein. Registered in 1914 
and 1915. 

Peerless Screened Scratch Feed. E. A. Clark 
& Co., Portland, Maine. Composed of 
cracked corn, wheat, oats, buckwheat, 
barley, Kaffir corn and sunflower seed. 
Contains not more than 5 per cent. crude 
fiber, and not less than 3 per cent. fat and 
10 per cent. protein. Registered in 1914 
and 1915. 

in accord with guarantee in protein but 
one-half per cent. below in fat and 2 per 
cent. high in fiber. : 

E. A.|The only official sample obtained was found 
in accord with guarantee in fiber but over 
14 per cent. below. in protein and over 
one-half per cent. below in fat. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and tat. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and tat. It contained many weed seeds 
ot seve-al varieties. 

Yankee Cereal (with fish) Mash. O. L.|The‘only official sample obtained was found 
Clark, Freeport, Maine. Composed of 
corn meal, bran, fish meal, ground oats, 
rolled oats, charcoal, alfalfa and milk al- 
bumen. Contains not more than 6.5 per 
cent. crude fiber, and not less than 3.5 per 
cent. fat and 16 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Yankee Chick Feed. O. L. Clark, Freeport, 
Me. Composed of cracked corn, cracked 
wheat, cracked Milo maize, flaxseed, hulled 
oats. Contains not more than 6 per cent. 
crude fiber, and not less than 3 per cent. 
tat and 9 per cent. protein. Not registered 
in 1914. Registered in 1915. 

Yankee Dry Mash. O. L. Clark, Freeport, 
Me. Composed of corn meal, bran, fish 
meal, ground oats, rolled oats, charcoal, 
alfalfa and milk albumen. Contains not 
more than 6.5 per cent. crude fiber, and 
not less than 4 per cent. fat and 16 per 
cent. protein. Registered in 1914. Not 
registered in 1915. 

in accord with guarantee in protein, fiber 
and fat. No weed seeds were found. 

The only official sample obtained was found 
in accord with guarantee in protein, 
fiber and fat. 

No goods of this brand were found by 
inspectors. 
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Yankee Growing Feed. O. L. Clark, Free- 
port, Me. Composed of Homcoline, corn 
meal, bran, bone meal, meat meal, alfalfa, 
and dried milk. Contains not more than 
6 per cent. crude fiber, and not less than 6.5 
ver cent. fat and 19 per cent. proteia. 
Registered in 1914. Not registered in 1915. 

Yankee Scratch Feed. O.L. Clark, Freeport, 
Maine. Composed of cracked corn, wheat, 
buckwheat, oats, Kaffir corn, hemp and 
sunflower seed. Contains not more than 
4.5 per cent. crude fiber, and not less than 
3 per cent. tat and 10 per cent. protein. 
Registered in 1914 and 1915. 

Conkey’s Starting Food for Chicks. The G. 
E. Conkey Co., Cleveland, O. Composed 
of gentian root, mustard seed, sulphur, iron 
sulphate, bone ash, corn, wheat, hulled 
oats, wheat middlings, meat, bone and salt. | 
Contains not more than 4 per cent. crude 
fiber, and not less than 4 per cent. fat and 
12 per cent. protein. Registered in 1914 
and 1915. | 

No goods of this brand were found by 
inspectors. 

Two official samples were both about one- 
half per cent. below guarantee in protein. 
One was examined for fiber and fat and 
found in accord with guarantee in both. 
It contained a few weed seeds. 

No goods of this brand were found by 
inspectors. 

Wirthmore Gritless Chick Feed. Chas. M.|Two official samples were both up to guar- 
Cox Co., Boston, Mass. Composed of 
eracked Milo maize, white corn, yellow 
corn, wheat, hulled oats, Kaffir corn, green 
peas and yellow peas. Contains not more 
than 33 per cent. crude fiber,and not less 
than 3 percent. fat and 11 per cent. pro- 
tein. Registered in 1914 and 1915. 

Wirthmore Gritless Intermediate Chick Feed. 
Chas. M. Cox Co., Boston, Mass. Com- 
posed of cracked white corn, cracked yellow 
corn, wheat, Kaffir corn, buckwheat and 
peas. ‘Contains not more than 34 per cent. 
erude fiber, and not less than 3 per cent. 
fat and 11 per cent. protein. Registered 
in 1914 and 1915. 

Wirthmore Growing Feed. Chas. M. Cox 
Co., Boston, Mass. Composed of ground 
wheat, corn, oats, barley, peas, Kaffir corn, 
Milo maize, and buckwheat. (In 1915 
omitted Kaffii corn and added beet pulp, 
wheat middlings and salt.) Contains not 
more than 43 per cent. crude fiber, and not 
less than 4 per cent. fat and 12 per cent 
protein. Registered in 1914 and 1915. 

Wirthmore Growing Feed, with Scraps. 
Chas. M. Cox Co., Boston, Mass. Com- 
posed of ground wheat, corn, oats, barley, 
peas, Kaffir corn, Milo maize, and choice 
fine ground beef scraps. Contains not 
more than 43 per cent. crude fiber, and not 
less than 43 per cent. fat and 15 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in the former but one-half per 
cent. low in fat. No weed seeds were 
round in either sample. 

The only official sample obtained was found 
in accord with guarantee in fiber and 
piactically so in fat, but over one-halt per 
cent. below in protein. 

No goods of this biand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Wirthmore Poultry Mash, All Grain. Chas.|No goods of this brand were found by 
M. Cox Co., Boston, Mass. Composed of 
ground oats, ground barley, gluten feed, 
alfalfa meal, wheat bran, ground corn, 
wheat middlings, and about 2 of 1 per cent. 
salt. Contains not more than 9} per cent. 
crude fiber, and not less than 3 per cent. 
fat and 13 per cent. protein. Registered 
in 1914 and 1915. 

inspectors. 

6 
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Wirthmore Poultry Mash, Fish & Sel a official samples were both in accord 
Chas. M. Cox Co., Boston, Mass. Com- 
posed of ground oats, ground barley, gluten 
feed, alfalfa meal, wheat bran, ground corn, 
choice fine ground beef scraps, fish meal, 
wheat middlings, and about ? of 1 per cent. 
salt. Contains not more than 93 per cent. 
crude fiber, and not less than 4 per cent. 
fat and 17 per cent. protein. Regis- 
tered in 1914 and 1915. 

Wirthmore Scratch Feed. Chas. M. Cox Co., 
Boston, Mass. Composed of wheat, Kaffir 
corn, sunflower seed, buckwheat, bar- 
ley, oats, cracked corn and Milo maize. 
Contains not more than 5 per cent. crude 
fiber, and not less than 3 per cent. tat and 
11 per cent. protein. Registered in 1914 
and 1915. : 

Colonial Developing Feed. Albert Dickin- 
son Co., Chicago, Ill. Composed of corn, 
wheat, Kaffir cori, hulled oats, buck- 
wheat, millet and grit. Contains not more 
than 5 per cent. crude fiber, and not less 
than 2.5 per cent fat and 10 per cent. pro- 
tein. Registered in 1914 and 1915. 

Crescent Chick Feed. Albert Dickinson Co., 
Chicago, Ill. Composed of corn, wheat, 
Kaffir corp, hulled oats, millet and grit. 
Contains not more than 5 per cent. crude 
fiber, and not less than 2.5 per cent. fat 
and 10 per cent. protein. Registered in 
1914. Not registered in 1915. 

with guarantee in protein and fiber but 
both over ? per cent. below in fat. No 
weed seeds were found in either sample. 

Of 4 samples examined, one official sample 
was up to guarantee in protein and 2 
official and one dealer’s sample were 4, 
2, and 1 per cent. below, respec tively. 
One sample was examined for fiber and 
tat and found in accord with guarantee 
in both. All the samples contained many 
weed seeds of several varieties. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

No goods of this brand were found by 
inspectors. 

Dickinson’s Globe Chick Feed with grit.|The only official sample obtained was found 
Albert Dickinson Co., Chicago, Ill. Com- 
posed of corn, wheat, Kaffir corn, hulled 
oats, millet, grit. Contains not more than 
5 per cent. crude fiber and not less than 2.5 
per cent. fat and 10 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Globe Egg Mash. Albert Dickinson Co., 
Chicago, Ill. Composed of wheat bran, 
wheat middlings, alfalfa meal, corn feed 
meal, corn bran, linseed oil cake, meat 
scraps, salt one-half of one per cent. Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 3 per cent. fat and 
16 per cent. protein. Registered in 1914 
and 1915. 

Globe Scratch Feed. Albert Dickinson Co., 
Chicago, Ill. Composed of corn, wheat, 
tye, barley, oats, Kaffir corn, buckwheat, 
sunflower, linseed oil cake, grit. Contains 
not more than 5 per cent. crude fiber, and 
not less than 2.5 per cent. fat and 10 per 
cen protein. Registered in 1914 and 
1915. 

King Pigeon Feed. Albert Dickinson Co., 
Chicago, Ill. Composed of corn, wheat, 
Kaffir corn, peas, buckwheat, millet, hemp 
and grit. Contains not more than 5 per 
cent. crude fiber, and not less than 2.5 per_ 
cent. fat and 10 per cent. protein. Regis 
tered in 1914 and 1915. 

in accord with guarantee in fiber and fat, 
but over one-halt per cent. below in 
protein. ; 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 
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Queen Poultry Mash. Albert Dickinson Co., 
Chicago, Ill. Composed of alfalfa meal, 
corn feed meal, wheat meal, ground corn 
bran, wheat bran, meat scraps, linseed oil 
cake, salt one-half of one per cent. Con- 
tains not more than 10 per cent. crude 
fiber, and not less than 2.5 per cent. fat 
and 11 per cent. protein. Registered in 
1914 and 1915. 

Poultry Scratch Feed Brand LA-IN. Eastern 
Grain Co., Portland, Me. Composed of 
corn, wheat, barley, oats, buckwheat, 
Kaffir corn, sunflower seeds. Contains not 
more than 15 per cent. crude fiber, and not 
less than 5 per cent. fat and 10 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

Elmore Chick Feed. Elmore Milling Co., 
Oneonta, N. Y. Composed of millet seed, 
cracked wheat, cracked Kaffir corn, oat 
meal, cracked corn. Contains not more 
than 3.5 per cent. crude fiber, and not less 
than 3.5 per cent. fat and 10 per cent. pro- 
eas registered in 1914. Registered 
in 

Elmore Dry Mash. Elmore Milling Co., 
Oneonta, N. Y. Composed of wheat bran, 
wheat middlings, corn meal, hominy feed, 
old process oil meal, corn gluten feed, al- 
falfa meal, ground barley, salt. Contains 

-not more than 7 per cent. crude fiber, and 
not less than 4 per cent. fat and 15 per 
cent. protein. Registered in 1914 and 1915. 

Elmore Egg Mash. Elmore Milling Co., 
Oneonta, N. Y. Composed of corn meal, 
rolled oats, ground barley, wheat flour 
middlings, hominy feed, wheat bran, meat 
and bone meal, corn gluten feed, alfalfa 
meal, old process oil meal, salt. Contains 
not more than 8 per cent. crude fiber, and 
not less than 4 per cent. fat and 18 per 
cent. protein. Not registered in 1914. 
Registered in 1915 

Elmore Scratch Feed. Elmore Milling Co., 
Oneonta, . Composed of wheat, 
cracked corn, barley, buckwheat, oats, 
Kaffir corn, sunflower seed. Contains not 
more than 5 per cent. crude fiber, and not 
less than 3.5 per cent. tat and 10 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

O-NE-ON-TA Scratch Feed. Elmore Mill- 
ing Co., Oneonta, N . Composed of 
Wheat, cracked corn, barley, buckwheat, 
oats, Kaffir corn, sunflower seed. Contains 
not more than 5 per cent. crude fiber, and 
not less than 3.5 per cent. fat and 10 per 
cent. protein. Noe registered in 1914. 
Registered in 1915 

The only officia] sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was found 
in accord with guarantee in protein and 
fiber, but over 3 per cent. below in fat. 

The only officialsample obtained was found 
in accord with guarantee in protein and 
practically so in fiber, but one-half per 
cent. below in fat. It was misbranded in 
that the guarantees were not stated on 
the label. 

The only official sample obtained was in 
accord with guarantee in fiber, 1 per cent. 
below in fat, and nearly 6 per cent. below 
the certificate guarantee in protein. The 
label on the packages from which the 
sample was taken were misbranded in 
that the protein guarantee on them was 
given as 10 percent. Even on that lower 
basis the goods were deficient in protein. 
ahs sample contained very many weed 
seeds. 

The only official sample obtained was in 
accord with guarantee in protein and fat 
and practically so in fiber. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protei. One was examined for 
fiber and fat and found in accord with 
guarantee in the latter but over 3 per cent. 
high in fiber. Both lots were misbranded 
in that the guarantees were not stated 
on the labels. 
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Farmers’ Union Scratch Feed. 
Union Grain & Supply Co., Waterville,| 
Me. Composed of wheat, cracked corn, 
barley, buckwheat, oats, Kaffr corn, sun-| 
flower seed. Contains not more than 5) 
per cent. crude fiber, and not less than 3.5 
per cent. fat and 10 per cent. protein. 
Not registered in 1914. Registered in 1915.! 

Anchor Brand Scratch Feed. Globe Elevator] 
Co., Buffalo, N. Y. Made from a com-} 
bination of various seeds with buckwheat, 
cracked corn, Kaffir corn, wheat, barley, 
oats, cracked peas. On 1914 certificate: 
Contains not more than 5 per cent. crude 
fiber, and nor less than 4 per cent. fat and 
12 per cent. protein. On 1915 certificate: 
Contains not more than 6 per cent. crude 
fiber, and not less than 3 per cent. fat and| 
12 per cent. protein. Registered in 1914 
and 1915. 

Blue Ribbon T.aying Mash. Globe Elevator} 
Co., Buffalo, N. ays Composed of wheat 
bran, wheat middlings, wheat flour, ground) 
oats, corn meal, corn gluten meal, pea 
meal, ground alfalfa, linseed oil meal, meat} 
meal, fish scrap, ground bone. Contains 
not more than 10 per cent. crude fiber. and 
not less than 3 per cent. fat and 20 per 
cent. protein. Registered in 1914and 1915. 

Blue Ribbon Scratch Feed. Globe Elevator 
Co., Buffalo, N. Y. Composed ct cracked 
corn, wheat, barley, Kaffir corn, oats, buck- 
wheat, sunflower seeds, green split peas. 
Contains not more than 4 per cent. crude 
fiber, and not less than 4 per cent. fat and 
12 per cent. protein. Registered in ae 
and 1915. 

An Unlabeled Chick Feed, shipped by D. H. 
Grandin Milling Co., Jamestown, IN EaYS 
Unregistered. Misbranded. Case pending.| 

Greene’s Chicken Feed. Greene Chick Feed| 
Co., Marblehead, Mass. No certificate) 
filed. Claims on package: Crude fiber) 
not stated; fat not less than 3 per cent.;) 
protein not less than 11 per cent. When! 
these goods were sampled, they were not 
registered. Since then a certificate has 
been filed for ‘‘Greene’s Chick Feed; fiber! 
3 per cent., fat 3 per cent., protein 10 per 
cent.’’ Although this does not agree! 
either in name or guarantees with the pack-| 
age label, it was probably intended to cover! 
these goods. e 

Greene’s ‘‘ First Feed.’’ Greene Chick Feed 
Co., Marblehead, Mass. **First Feed’’ is) 
made from white corn, steam cooked; yel- 
low corn germ meal; shredded codfish,} 
steam cooked; ground hulled oats, steam) 
cooked; dried milk, steam cooked; entire) 
wheat, cod livers, steam cooked; ground) 
flaxseed, gluten meal, steam cooked; dried! 
blood, steam cooked: shell lime and finely) 
ground meat scraps, steam cooked. Cop- 
tains not more than 5 per cent. crude fiber,) 
and not less than 3 per cent. tat and 17 per| 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Farmers’ |The only official sample obtained was found 
in accord with guarantee in fiber, but 
one-half per cent. below in protein and 
nearly one per cent. below in fat. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in fiber, but 
over 1 per cent. below in protein and overi 
1. per cent. below in fat. It contained 
some weed seeds. 

‘The only official sample carried 10.75 per 
cent. protein, 3.19 per cent. fat and 3.10 
per cent. fiber. 

The only official sample obtained was found 
in accord with guarantee in protein and 
fat and carried over 9 per cent. fiber. 

No goods of this brand were found by 
inspectors. 
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Greene’s 5% Meat Mash. Greene Chick 
Feed Co., Marblehead, Mass. Composed of 
meat scraps, corn meal, wheat, shell lime, 
hominy feed, flax screenings, oats, wheat 
bran, salt. Contains not more than 7 per 
cent. crude fiber, and not less than 3 per 
cent. fat (on 1915 certificate, not less than 
5 per cent. fat) and 12 per cent. protein. 
Registered in 1914 and 1915. 

Greene’s Growing Feed for Chickens. Greene 
Chick Feed Co., Marblehead, Mass. Com- 
posed of fish scraps, yellow and white corn, 
dried milk, wheat, oats, corn cockle, barley, 
yellow toxtail, winter rape, mustard, salt, 
meat scraps. Contains not more than 5 
per cent. crude fiber and not less than 3 per 
cent. fat and 12 per cent. protein. Not reg- 
istered in 1914. Registered in 1915. 

Greene’s Intermediate Chick Feed. Greene 
Chick Feed Co., Marblehead, Mass. Com- 
posed of yellow and white corn, wheat, 
oats, recleaned field seed, Kaffir corn. Con- 
tains not more than 3 per cent. fiber and 
not less than 3 per cent. fat and 10 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Greene’s Old Fashioned Meat Scraps. Greene 
Chick Feed Co., Marblehead, Mass. Com- 
posed of meat, bone and gristle. Contains 
not more than 3 per cent. crude fiber, and 
not less than 5 pei cent. fat and 30 per 
cent. protein. Registered in 1914 and 1915. 

Greene’s Poultry Food. Greene Chick Feed 
Co., Marblehead, Mass. Composed of 
fish, meat and bone. Contains not more 
than 5 per cent. crude fiber, and not less 
than 3 per cent. fat and 40 per cent. pro- 
tein. Not registered in 1914. Registered 
in 1915. 

Greene’s Scratch Feed. Greene Chick Feed 
Co., Marblehead, Mass. Composed of 
corn, wheat, oats, barley, screenings, sun- 
flower seed. Contains not more than 5 per 
cent. crude fiber, and not less than 3 per 
cent. fat and 10 per cent. protein. Regis- 
tered in 1914. Not registered in 1915. 

Xtragood Scratch Feed. Griswold & Mac- 
kinnon, St. Johnsbury, Vt. Composed of 
wheat, cracked corn, barley, oats, buck- 
wheat, Kaffir corn, milo maize, and sun- 
flower seed. Contains not less than 3 per 
cent. fat and 11 per cent. protein. Not 
registered in 1914. Registered in 1915. 

Dry Mash. J. B. Ham Co., Lewiston, Me. 
Composed of corn meal, ground oats, 
wheat bran, wheat middlings, linseed 
meal, meat scraps, charcoel and alfalfa. 
Contains not more than 12 per cent. crude 
fiber, and not less than 34 per cent. fat and 
15 per cent. protein. Registered in 1914 
and 1915. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat. It carried the 1914 fat 
guarantee of 3 per cent. On that basis it 
was up to guarantee in fat but slightly 
high in fiber. It was not up to the 1915 
fat guarantee. It contained very many 
weed seeds. 

The only official sample obtained was in 
accord with guarantee in protein and fat 
but over 3 per cent. high in fiber. 

The only official sample obtained was in 
accord with guarantee in protein and fat 
and carried 6.27 per cent. fiber. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Two official samples were both misbranded 
in that the guarantees on the label were 
not in accord with the filed certificate. 
Both labels gave the protein guarantee 
as 10 per cent. On that basis they were up 
to guarantee, but on the basis of the 
certificate guarantee ot 11 per cent., they 
were both over one-half per cent. below. 
One sample was examined foi fiber and 
fat. It was up to the label guarantee of 
2.5 per cent. in fat but below the cer- 
tificate guarantee of 3 per cent. It was 
in accord with the label guarantee of 5 
per cent. in fiber. 

One dealer’s sample was up to guarantee 
in protein. The only official sample 
obtained was in accord with guarantea 
in protein, fiber and fat. No weed seeds 
were found. 
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H-8 Special Scratch Feed. E. T. Hathaway,|The only official sample obtained was in 
Yarmouthville, Me. Composed of corn,| accord with guarantee in protein, fiber 
cracked corn, oats, wheat, buckwheat,| and fat. It contained very many weed 
barley, Kaffir corn, sunflower seed, and a|_ seeds. 
small amount of charcoal. Contains not 
more than 5 per cent. crude fiber, and not 

| less than 2 per cent. fat and 10 per cent. 
protein. Registered in 1914 and 1915. 

Orono Brand Dry Mash. E. T. Hathaway,/The only official sample obtained was in 
Yarmouthville, Me. Composed of corn| accord with guarantee in protein and fiber 
meal, wheat bran, wheat middlings, gluten] but over one-half per cent. below in fat. 
meal, linseed meal, beef scrap, alfalfa and 
a little charcoal. Contains not more than 
7.5 per cent. crude fiber, and not less than 
6.5 per cent. fat and 20 per cent. protein. 
Registered in 1914 and 1915. 

Hecker’s No. 1 Scratch Feed. Hecker Cereal|No goods of this brand were found by 
Co., New York, N. Y. Composed of] inspectors. 
wheat, Kaffir corn, cracked corn, barley, 
buckwheat, cracked peas, sunflower seed. 
Contains not more than 5 per cent. crude 
fiber, and not less than 3 per cent. and 10 
per cent. protein. Registered in 1914. Not 
registered in 1915. 

Hecker’s No. 2 Scratch Feed. Hecker Cereal|No goods of this brand were found byi 
Co., New York, N. Y. Composed of} inspectors. 

| wheat, Kaffir corn, barley, cracked corn, 
oats, buckwheat., Contains not more thar 
5 per cent. crude fiber, and not less than 3 
per cent. fat and 10 per cent. protein. 
Registered in 1914. Not registered in 1915. 

a 

Hen-o-la Dry Mash. Hen-e-ta Bone Co.,/No goods of this brand were found by 
Newark, N. J. Composed of corn meal,| inspectors. 
corn gluten feed, wheat kran, wheat mid- 
dlings, old process linseed oil meal, and 
‘*Hen-e-ta’’ (composed of phosphorus, 
lime, soda and silica). Contains not more 
than 4 per cent. crude fiber, and not less 
than 2 per cent. fat and 12 per cent. pro- 
tein. Registered in 1914. Not registered 
in 1915. 

Intermediate Chick Feed. Wm. S. Hills Co.,/The only official sample obtained carried 
Boston, Mass. No certificate filed. Guar-| 10.44 per cent. protein, 2.52 per cent. fat 
antees not stated on label. Unregistered;} and 2.02 per cent. fiber. 
misbranded; case pending. 

Purity Growing Feed. Wm. 8. Hills Co.,{Of 2 official samples, one was up to guar- 
Boston, Mass. Composed of corn meal,| antee in protein; the other was over 4 
hominy, middlings, beet scraps, fish meal) per cent. below. The sample that was 
and oatmeal. Contains not more than 14) low in protein was examined for fiber and 
per cent. crude fiber; and not less than 6) fat and found in accord with guarantee 
per cent. fat ard 19 per cent. protein.| in both. 
Registered in 1914 and 1915. 

Purity Poultry Mash. Wm. 8. Hills Co.,/The only official sample obtained was in 
Boston, Mass. Composed of beef scraps,| accord with guarantee in proteir, fiber 
oil meal, alfalfa meal, bran, corn meal,) and fat. 
chick cracked corn, ground oats, barley, 
fish meal, middlings. Contains not more 
than 10 per cent. crude fiber, and not less 
than 4 per cent. fat and 17 per cent. pro- 
tein. Registered in 1914 and 1915. 

Purity Scratch Feed. Wm. §S. Hills Co.,/Two official samples were both up to guar- 
Boston, Mass. Composed of corn, wheat,, antee in protein. One was examined for 
Kaffir corn, oats, barley, buckwheat and| fiber and fat and found in accord with 
sunflower seeds. Contains not more than| guarantee in the former and practically 
6 per cent. crude fiber, and not less than 3} so in fat. It contained some weed seeds. 
per cent. fat and 10 per cent. protein. Not 
revistered in 1914. Registered in 1915. 
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The H-O Co.’s Algrane Scratching Feed.|,No goods of this brand were found by 
The H-O Co., Buffalo, N. Y. Composed; inspectors. 
of whole wheat, oats, Kaffir corn, buck- 
wheat, wheat screenings, cracked corn, 
Milo maize, sunflower seed, hulled oats, 
eracked bone, barley. Contains not more 
than 9 per cent. crude fiber, and not less 
than 8.5 per cent. fat and 11 per cent. 
protein. Registered in 1914 and 1915. 

The H-O Co.’s Chick Feed. The H-O Co.,,No goods of this brand were found by 
Buffalo, N. Y. Composed of cracked bone,| inspectors. 
cut oatmeal, cracked wheat, cracked 
Kaffir corn, cracked peas, millet. Con- 
tains not more than 9 per cent. crude fiber 
and not less than 3 per cent. fat and 12 per 
cent. protein. Registered in 1914 and 1915. 

The H-O Co.’s Dry Poultry Mash. The H-O|No goods of this brand were found by 
Co., Buffalo, N. Y. Composed of oat) inspectors. 
middlings, corn gluten feed, wheat mid-| 
dlings, rolled oats, alfalfa meal, ground 
corn, hominy teed, cracked wheat, wheat 
bran, ground grain screenings. Contains 
pot more than 9 pez cent. crude fiber, and 
not less than 3.5 per cent. fat and 18 per 
cent. protein. Registered in 1914 and 1915. 

The H-O Co.’s Poultry Feed. The H-O Co.,|No goods of this brand were found by 
Buffalo, N. Y. Composed of ground corn,| inspectors. 
corn gluten feed, wheat middlings, oat 
middlings, wheat bran, hominy feed, rolled 
oats, ground peas, ground grain screenings, 
molasses. Contains not more than 9 per 
cert. crude fiber, and not less than 4.5 per 
cent. fat and 17 per cent. protein. Regis- 
tered in 1914 and 1915. 

The H-O Co.’s Steam-Cooked Chick Feed.|No goods of this brand were found by 
The H-O Co., Buffalo, N. Y. Composed| inspectors. 
of cracked corn, cut oat meal, cracked 
wheat, crackéd Kaffir corn, cracked peas, 
millet. Contains not more than 9 per cent. 
crude fiber, and not less than 3 per cent. 
fat and 12 per cent. protein. Registered) 
in 1914 and 1915. | 

Dirigo Little Chick Feed. Oscar Holway Co.,,No goods of this brand were found by 
Auburn, Me. Composed ot wheat, Kaffir| inspectors. 

-eorn, millet, corn, oat groats, pigeon grass 
and charcoal. Contains not more than 5 
per cent. crude fiber, and not less than 2.5 
per cent. fat and 10 per cent. protein. 
Registe.ed in 1914 and 1915. 

Dirigo Scratch Grains. Oscar Holway Co.,)The only official sample obtained was in 
Auburn, Me. Composed ot barley, buck-| accord with guarantee in protein, fiber 
wheat,corn, charcoal, Kaffir corn, wheat) and fat. It contained many weed seeds. 
and sunflower seed. Contains not more 
than 5 per cent. crude fiber, and not less 
than 2.5 per cent. fat and 10 per cent. 
protein. Registered in 1914 and 1915. 

Hopkins Dry Mash. A. R. Hopkins Co.,/The only official sample obtained was in 
Bangor, Me. Composed of corn meal, beef} accord with guarantee in protein, fiber 
scraps, wheat bran, linseed meal, white! and fat. 
middlings and Buffalo gluten. Contains 
not more than 8 per cent. crude fiber, and 
not less than 6 per cent. fat and 22 per cent. 
protein. Registered in 1914 and 1915. 
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Hopkins Scratch Grains (On 1915 certificate:) 
Hopkins Scratch Feed). A. R. Hopkins! 
Co., Bangor, Me. Composed of cracked 
corn, wheat, Kaffir corn, oats, barley, 
buckwheat, sunflower seed and grit. Con- 
tains not more than 4 per cent. crude fiber, 
and not less than 3 per cent. fat and 9.5 per 
cent. protein. Registered in 1914 and 1915.| 

Ideal Scratch Feed, No. 2. E. T.” &$H. K. 
Ide, St. Johnsbury, Vt. Composed of 
corn, wheat, Kaffir corn, oats, buckwheat, 
barley, sunflower seed. Contains not more 
than 10 per cent. crude fiber, and not less} 
than 3 per cent. fat and 10 per cent. pro- 
tein. Registered in 1914 and 1915. 

Dry Feed. W. A. Jennison, Bangor, Me.} 
Composed of wheat bran, hominy feed,| 
gluten feed, meat scrap, linseed oil meal,| 
wheat middlings. Contains not more than 
9 per cent. crude fiber, and not less than 5 
per cent. fat and 22 per cent. protein. Not 
registered in 1914. Registered in 1915. 

K & W Red Star Chick Feed. (Registered 
in 1915 as K. & W. Chick Feed). Kendall 
& Whitney, Portland, Me. Composed of; 
corn, wheat, Kaffir corn, hulled oats, millet. 
Contains not more than 5 per cent. crude 
fiber, and not less than 2.5 per cent. fat 
and 10 per cent. protein. Registered in 
1914 and 1915. 

K. & W. Red Star Mash Feed. (Registered 
in 1915 as K. & W. Mash Feed). Kendall 
& Whitney, Portland, Me. Composed of 
alfalta meal, corn feed meal, wheat meal, 
ground corn bran, wheat bran, meat scraps, 
oil cake, salt } of 1 per cent. Contains not 
more than 10 per cent. crude fiber, and not 
less than 2.5 per cent. fat and 11 per cent. 
protein. Registered in 1914 and 1915. 

K. & W. Red Star Scratch Feed. (Registered 
in 1915 as K. & W. Scratch Feed). Ken- 
dall & Whitney, Portland, Me. Composed) 
of corn, wheat, rye, barley, oats, Kaffir| 
corn, buckwheat, sunflower seed, oil cake. 
Contains not more than 5 per cent. crude 
fiber, and not less than 2.5 per cent. fat 
and 10 per cent. protein. Registered in 
1914 and 1915. 

Monmouth Dry Mash. E. M. Marks, Mon- 
mouth, Me. Composed of wheat bran, 
wheat middlings, ground oats, corn meal, 
ground alfalfa, beef scraps, gluten teed, 
stock feed, cottonseed. Contains not more 
than 10 per cent. crude fiber and not less 
than 5 per cent. fat and 18 per cent. pro- 
tein. Registered in 1914 and 1915. 

‘*Elm City’’ Scratch Feed. Merrill & Mavo 
Co., Waterville, Me. Composed of corn, 
wheat, rye, barley, oats, Kafr corn, buck- 
wheat, sunflower, oil cake. Contains not 
more than 5 per cent. crude fiber, and not 
less than 2.5 per cent. tat and 10 per cent. 
protein. Registered in 1914 and 1915. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. 

The only official sample obtained was in 
accord with guarantee in fiber but 1 per 
cent. below in protein ard over 1 per cent. 
below in fat. The sample consisted of 
an unbroken 8} pound package. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. z 

The only official sample obtained was in 
accord with guarantee in protein and fat, 
but over 13 per cent. high in fiber. 

The only official samp le obtained was in 
accord with guaranteein protein and fat, 
but slightly high in fiber. 

ee 



OFFICIAL INSPECTIONS 72, 

FEEDING STuFFs—Continued. 

Justice Chick Feed. 

Justice Growing Mash. Nowak Milling Cor- 

Justice Lavirg Mash. Nowak Milling Cor- 

Fattening Feed. Park & Pollard Co., Boston, | 

Branp, MAKER AND GUARANTIES. RESULTS OF FXAMINATION. 

Fidelity Scratch Feed. A. Nowak & Son, 
Buffalo, N. Y. Composed of cracked corn, 
whole wheat, Milo maize, whole barley, 
buckwheat, sunflower seeds. Contains not 
more than 5 per cent. crude fiber, and rot 
less than 3 per cent. fat and 10 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

A. Nowak & Son, 
Buffalo, N. Y. Composed of cracked corn, 
eracked wheat, milo maize, split green peas, 
millet. Contains not more than 5 per cent. 
erude fiber, and not less than 2 per cent. fat 
and 11 per cent. protein. Registered as 
Husted Chick Feed by the Consolidated 
Milling Vorporation, Buffalo, N. Y., in 
1914. Registered in 1915. 

poration, Buftalo, N. Y. Composed of oat 
meal, corn gluten feed, linseed oil meal, 
corn. teed meal, wheat bran and wheat mid- 
dlings. Contains not more than 7 per cent. 
erude fiber, and not less than 5 per cei.t. 
fat and 15 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

poration, Buffalo, N. Y. Composed o1 lin- 
seed oil meal, ground oats, wheat flour, 
wheat bran, wheat middlings, corn feed 
meal, corn gluten feed, alfalta meal, ground 
bone and meat scrap. Contains not more 
than 10 per cent. crude fiber, and not less 
than 3 per cent. tat and 20 per cent. pro- 
tein. Not registered in 1914. Registered 
in 1915. 

Justice Scratch Feed. (Formerly Husted 
Scratch Feed). A. Nowak & Son, Buffalo, 
N. Y. Composed of cracked corn, whole 
wheat, Milo maize, whole ktarley, buck- 
wheat, split green peas, sunflower seeds. 
Contains not more than 5 per cent. crude 
fiber, and not less than 3 per cent. fat and 
10 per cent. protein. Registered in 1914 
by Consolidated Milling Corporation, 
Buffalo, N. Y., as Husted. Scratch Feed. 
Registered in 1915. 

Lay-Egg-O Dry Mash. A. Nowak & Son, 
Buffalo, N: Y. Composed of corn feed: 
meal, corn gluten feed, wheat bran, wheat 
middlings, Heneta (phosphorus, lime, 
sodium and silica). Phosphorus 2 per 
cent. (equivalent to 6 per cent. kone ash).| 
Contains not more than 4 per cent. crude) 
fiber, and not less than 3 per cent. fat and| 
12 per cent. protein. Registered in 1914| 
by The Consolidated Milling Corporation, 
Buffalo, N. Y. Registered in 1915 

Mass. Composed of corn, wheat, Larley, 
Kaffir corn, oats and salt. Contains not 
more than 8 per cent. crude fiber, and not| 
less than 34 per cent. fat and 10 per cent. 
protein. Registered in 1914. Not regis-| 
tered in 1915. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and tat. 

The only official sample obtained was mis- 
branded in that the label carried no 
guarantees. It was in accord with the 
certificate guarantee in fat and fiber but 
14 per cent. below in protein. It con- 
tained many weed seeds. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was mis- 
branded in that the label carried no 
guarantees. It was in aceord with the 
certificate guarantees in protein and fiber, 
but over one-half per cent. below in fat. 
It contained a few weed seeds. 

The only official sample obtained was in 
accord with guarantee in protein and fat 
but over one-half per cent. high in fiber. 

No goods of this brand were found by 
inspectors. 
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Gritless Chick Feed. Park & Pollard Co. 
Boston, Mass. Composed of cracked: 
Corn, wheat, Kaffir corn, Milo. Whole: 
Millet seed and oats and shredded fish. 
Contains not more than 5 per cent. crude 
fiber, and not less than 33 per cent. fat and 
11 per cent. protein. Registered in 1914 
and 1915. 

Growing Feed. Park & Pollard Co., Boston,}| 
Mass. Composed of ground: Corn, wheat, 
barley, oats, meat, “bone, alfalfa, Ka ffir 
corn, wheat bran, wheat middlings, buck-| 
wheat, beet pulp, calcium carbonate and) 
salt. Contains not more than 8 per cent.| 
crude fiber, and not less than 34 per cent. 
tat and 10 per cent. protein. Registered 
in 1914 and 1915. 

Intermediate Chick Feed. Park & Pollard| 
Co., Boston, Mass. Composed of cracked} 
corn, wheat, buckwheat, oats, millet, 
Kaffir corn and Milo. Contains not more| 
than 5 per cent. crude fiber, and not less| 
than 33 per cent. fat and 10 per cent. pro-| 
tein. Registered in 1914 and 1915. 

“‘Lay or Bust’? Dry Mash. Park & Pollard| 
Co., Boston, Mass. Composed of ground: 
Wheat bran, wheat middlings, corn, wheat, | 
oats, barley, Kaffir corn, buckwheat, al- 
falfa, fish, meat, bone, beet pulp, calcium 
carbonate and salt. Contains not more 
than 12 per cent. crude fiber, and not less 
than 34 per cent. fat and 18 per cent. pro- 
tein. Registered in 1914 and 1915. 

| 
| 
| 
| 

| 

Margaret Mahaney’s Turkey Feed. Park &| 
Pollard Co., Boston, Mass. Composed of) 
ground: Wheat, barley, linseed oil meal,| 
oats, meat, bone, calcium hydroxide, cal-| 
cium carbonate and salt. Contains not 
more than 12 per cent. crude fiber, and 
not less than 32 per cent. tat and 10 per| 
cent. protein. Registered in 1914 and 19135.| 

Red Ribbon Chick Feed. Park & Pollard) 
Co., Boston, Mass. Composed of cracked:} 
Corn, wheat, oats, Kaffir corn, Milo and 
whole millet seed. Contains not more than! 
5 per cent. crude fiber, and not less than 33} 
per cent. fat and 10 per cent. protein. 
Registered in 1914 and 1915. 

Red Ribbon Scratch Feed. Park & Pollard 
Co., Boston, Mass. Composed of cracked 
corn, wheat, buckwheat, barley, oats, 
Kaffir corn, Milo and sunflowe1 seed. Con- 
tains not more than 5 per cent. crude fiber, 

“and not less than 34 per cent. fat and 10 
per cent. protein. Registered in 1914 and 
1915. 

Screened Seratch Feed. Park & Pollard Co., 
Boston, Mass. Composed of cracked corn, 
wheat, buckwheat, barley, oats, Kaffir 
corn, Milo and sunflower seed. Contains 
not more than 5 per cent. crude fiber, and 
not less than 34 per cent. tat and 10 per 
cent. protein. Registered in 1914 and 1915. 

Chick Mash. Pendexter Bros., Cornish, Me. 
Unregistered. Unlabeled. Case pending. 

| 

|, The only official sample obtained was found 
in accord with guarantee in protein and 
fiber but over 1 per cent. low in fat. It 
contained many weed seeds. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and tound in accord with 
guarantee in both. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in the former but over ? per 
cont low in fat. It contained some weed 
seeds. 

Of 3 official samples, 2 were up to guarantee 
in protein, the other slightly below. 2 
were examined for fiber and fat and found 
in accord with guarantee in both. In 2 
samples no weed seeds were found, in 
the other a few. 

|No goods of this brand were found by 
inspectors. 

Three official samples were all up to-guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guatantee in the former, but over one-half 
per cent. below in tat. 2 samples were 
examined for weed seeds; one contained 
some, the other many. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and tat and found in accord with 
guarantee in both. One contained some, 
the other many, weed seeds. 

Three official samples were all up to guar- 
antee in protein. One was examined for 
fiber and tat found in accord with guar- 
antee in the former, but over one-halt per 
cent. below in fat. One sample contained 
some, the other: many, weed seeds. 

The only official sample obtained carried 
20.38 per cent. protein, 4.86 per cent. fat 
and 6.60 ner cert. fiber. 



OFFICIAL INS PECTIONS 72. IOI 

FEEDING STUuFFS—Continued. 

Branp, MakER AND GUARANTIES. RESULTS OF EXAMINATION. 

Cornish Dry Mash for Laying Hens. Pen- 
dexter Bros., Cornish, Maine. Composed 
of bran, meal, meat scraps, linseed meal, 
gluten, alfalfa, molasses reed, charcoal, 
wheat middlings and salt. Contains not 
more than 9 per cent. crude fiber and not 
less than 44 per cent. fat and 16 per cent. 
protein. 

Pileo All Grain Seratch Feed. Pilliod Milling 
Co., Swanton, O. Composed of cracked 
corn, wheat, oats, barley, buckwheat, rye 
and wheat screenings. Contains not more 
than 4 per cent. crude fiber, and not less 
than 4 per cent. fat and 9 per cent. protein. 
Not registered in 1914. Registered in 1915. 

Purina Chick Feed. Purina Mills Branch, 
Ralston Purina Co., St. Louis, Mo. Com- 
posed of wheat, corn, millet, Kaffir or Milo 
maize, recleaned wheat screenings. Con- 
tains not more than 4 per ceot. crude fiber, 
and not less than 3 per cent. fat and 11 per 
cent. protein. Registered in 1914 and 1915. 

Purina Chicken Chowder with Charcoal. 
Purina Mills, (Ralston Purina Co.) St. 
Louis, Mo. Composed of wheat middlings, 
wheat bran, corn meal, alfalfa, linseed 
meal, granulated meal, salt. Contains not 
more than 9 per cent. crude fiber, and not 
less than, 3 per cent. fat and 17 per cent. 
protein. Registered in 1914. Not regis- 
tered in 1915. 

Purina Scratch Feed. Purina Mills, (Ral- 
ston Purina Co.) St. Louis, Mo. Com- 
posed of wheat, corn, barley, Kaffir or Milo 
maize, sunflower, recleaned wheat screen- 
ings. Contains not more than 4 per cent. 
crude fiber, and not less than 3 per cent. fat 
and 11 per cent. protein. Registered in 
1914. Not registered in 1915 

American Poultry Food. Quaker Oats Co., 
Chicago, Il]. Composed of hominy teed, 
cottonseed meal, ground barley, wheat 
mixed feed and rye shorts. Contains not 
more than 9 per cent. crude fiber, and not 
less than 3.5 per cent. fat and 12 per cent. 
protein. Registered in 1914 and 1915. 

Blue Ribbon Scratch Grains. Quaker Oats 
Co., Chicago, Ill. Composed of whole 
wheat, whole Kaffir corn, whole barley, 
eracked Indian corn, whole buckwheat, 
sunflower seeds. Contains not more than 
5 per cent. crude fiber, and not less than 
2.5 per cent. fat and 10 per cent. protein. 
Not registered in 1914. Registered in 1915. 

Quaker Chick Feed. Quaker Oats Co., 
Chicago, Ill. Composed of cracked wheat, 
eracked Kaffir corn, cracked Indian corn, 
whole millet seed, oatmeal, charcoal, 
marble grit, wild buckwheat, with not to 
exceed one-half of one per cent. miscella- 
neous wild seeds occurring in above seeds 
and grains. Contains not more than 5 per 
cent. crude fiber, and not less than 2.5 per 
cent. fat and 10 per cent. protein. Not reg- 
istered in 1914. Registered in 1915. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and fat. It was misbranded in that it was 
absolutely unlabeled, 

Two official samples were both misbranded 
in that they carried no guarantees on the 
labels. Both were up to the certificate 
guarantee in protein. One was examined 
for fiber and fat and found in accord with 
guarantee in the former but over 1 per 
cent. below in fat. It contained many 
weed seeds. 

The only official sample obtained was in 
accord with guarantee in fiber and fat 
but over one-half per cent. below in 
protein. 

No goods of this brand were D tound by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were D found by 
inspectors. 

No goods of this brand were 0 found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both: It contained very 
many weed seeds; the presence of weed 
seeds is plainly stated on the label and 
the certificate. 
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Quaker Poultry Mash. Quaker Oats Co., 
Chicago, Ill. Composed of meat scraps,} 
oatmeal, wheat kran, altalfa meal, yellow) 
hominy ‘feed, gluten feed, ground grain 
screenings. Contains not more than 10 per 
cent. crude fiber, and not less than 4 per 
cent. fat and 17.5 per cent. protein. Reg-' 
istered in 1914 and 1915. 

Quaker Scratch Grains. Quaker Oats Co., 
Chicago, Ill. Composed of whole wheat, 
whole Kaffir corn, whole barley, cracked 
Indian corn, whole buckwheat, sunflower 
seeds. Contains not more than 5 per cent. 
crude fiter, and not less than 2.5 per cent. 
fat and 10 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

Schumacher Little Chick Feed. 
Oats Co., Chicago, Ill. Composed of) 
cracked wheat, cracked Kaffir corn, ciacked 
Indizn coin, whole millet seed, oatmeal, 
charcoal, martle grit, wild buckwheat with 
not to exceed one-halt of one per cent. mis- 
cellaneous wild seeds occurring in akove 
seeds and grains. Contains not more than, 
5 per cent. crude fiker, and not less than) 
2.5 per cent. fat and 10 per cent. protein. 
Registered in 1914 and 1915. : 

Schumacher Poultry Mash. Quaker Oats 
Co., Chicago, Ill. Composed of oatmeal, 
meat scraps, alfalfa meal, wheat bran, with 
ground screenings not exceeding mill run, 
yellow hominy feed, corn gluten feed,| 
ground grain screenings. Contains not 
more than 10 per cent. crude fiber, and not 
less than 4 per cent. fat and 17.5 per cent. 
protein. Registered in 1914 and 1915. 

Schumacher Scratch Grains. Quaker Oats, 
Co., Chicago, Ill. Composed of whole 
wheat, whole Kaffir corn, whole barley,’ 
cracked Indian corn, whole buckwheat, 
sunflower seeds. Contains not more than 5 
per cent. crude fiber, and not less than 2.5 
per cent. fat and 10 per cent. protein. 
Registered in 1914 and 1915. 

Scribner’s Chick Feed. D. & C. E. Scribner 
Co., Brunswick, Me. On 1914 certificate: 
Composed of cracked wheat, cracked corn,| 
millet seed, hulled oats, charcoal. Contains 
not more than 7 per cent. crude fiber, and 
not less than 4 per cent. fat and 12 per 
cent. protein. On 1915 certificate: Com- 
posed of corn, wheat, Kaffir corn, oats, 
millet seed, charcoal, meat meal and fish 
meal. Contains not more than 12 per cent. 
crude fiber, and not less than 3 per cent. 
fat aud 10 per cent. protein. Registered| 
in 1914 and 1915. 

Scribner’s Growing Feed. D. & C. E. Scrib- 
ner Co., Brunswick, Me. Composed of 
ground oats, red dog, meat meal, fish 
scraps, middlings and corn meal. Con- 
tains not more than 12 per cent. crude} 
fiber, and not less than 3 per cent. fat and/| 
14 per cent. protein. Not registered in| 
in 1914. Registered in 1915. | 

Two official samples were both in accord 
With guarantee in protein, fiber and fat. 
One sample was examined for weed seeds; 
none were found. 

No goods ot this brand were found by 
inspectors. 

Quaker|The only official sample obtained was in 
accord with guarantee in protein and 
fiber but slightly below in fat. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fiber and fat and found in accord with 
guarantee in both. 

No goods of this brand were found by 
inspectors. 

INo goods of this brand were found by 
inspectors. 
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Scribner’s Intermediate Chick Feed. D. & 
C. E. Seribner Co., Brunswick, Me. Com- 
posed of cracked corn, hulled oats, wheat, 
millet, Kaffir corn, clover. Contains not 
more than 7 per cent. crude fiber, and not 
less than 4 per cent. fat and 12 per cent. 
protein. Registered in 1914. Not regis- 
tered in 1915. 

Secribner’s Laying Mash. D. & C. E. Scrib- 
ner Co., Brunswick, Me. Composed of 
bran, middlings, hominy, altalfa, corn 
meal, meat scrap, fish meal and bone meal. 
Contains not more than 12 per cent. crude 
fiber, and not less than 3 per cent. fat and 
18 per cent. protein. Registered in 1914 
and 1915. 

Scribner’s Scratch Feed. D. & C. E. Scribner 
Co., Brunswick, Me. On 1914 certificate: 
Composed of cracked corn, wheat, Kaffir 
corn, barley, buckwheat, oats, sunflower 
seed, charcoal. Contains not more than 
7 per cent. crude fiber, and not less than 
3 per cent. fat and 12 per cent. protein. On 
1915 certificate: Composed of cracked 
corn, wheat, oats, Kaffir corr, India or 
buckwheat, charcoal. Contains not more 
than 12 per cent. crude fiber, and not less 
than 3 per cent. fat and 10 per cent. pro- 
tein. Registered in 1914 and 1915. 

Star Seratch Feed. F. A. Waldron & Son, 
Portland, Me. Composed of cracked corn, 
oats, barley, buckwheat, wheat, Kaffir 
corn. Contains not more than 4 per cent. 
fiber, and not less than 3.5 per cent. tat and 
10.5 per cent. protein. Registered in 1914. 
Not registered in 1915. | 

Wentworth Brothers’ Dry Feed for Growing 
Chicks. Wentworth Brothers, Cornish, 
Me. Composed of corn meal, wheat bran, 
wheat middlings, ground oats, animal meal, 
charcoaland salt. Contains not more than 
7 per cent. crude fiber, and not less than 5 
per cent. fat and 18 per cent. protein. Not) 
registered in 1914. Registered in 1915. 

Wentworth Brothers’ Dry Feed for Laying 
Hens. Wentworth Bros., Cornish, Me. 
Composed of corn meal, wheat middlings, 
wheat bran, alralta meal, meat scraps, oil 
meal, charcoal and salt. Contains not 
more than 8% per cent. crude fiber, and not 
less than 53 per cent. fat and 20 per cent. 
protein. Registered in 1914 and 1915. 

Wentworth Brothers’ Dry Feed for Young 
Chicks. Wentworth Bros., Cornish, Me. 
Composed of corn meal, oatmeal, mid- 
dlings, linseed meal, meat scraps, charcoal 
and salt. Contains not more than 5 per) 
cent. crude fiber, and not less than 5 per! 
cent. fat and 16 per cent. protein. Not, 
registered in 1914. Registered in 1915. | 

No goods of this brand were found by 
inspectors. 

Two official samples were both misbranded 
in that the protein guarantee on the 
labels was 20 per cent. instead of 18 per 
cent. as stated on the certificate. Both 
of the samples carried less than 15 per 
cent. protein. 2 samples examined last 
year were equally as bad. One sample 
was examined for fiber and fat and found 
in accord with guarantee in both. Both 
samples contained a tew weed seeds. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was ip 
accord with guarantee in protein and 
fiber and practically so in fat. 

The only official sample obtained was in 
accord with guarantee in protein and fiber 
but over 1 per cent. below in fat. 

The only official sample obtained was up to 
guarantee in protein but slightly below 
in fat and slightly high in fiber. 
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ALFALFA MEALS. 

Red Star Brand Alfalfa Meal. Chas. M. Cox 
Co., Boston, Mass. Alfalfa. Contains not 
more than 29.5 per cent. crude fiber, and 
not lessthan 1.4 per cent. fat and 16.6 per 
cent. protein. Not registered in 1914. 
Registered in 1915. 

Alfalfa Meal. Albert Dickinson Co., Chicago, 
Ill. Alfalfa hay. Contains not more than 
35 per cent. crude fiber, and not less than 
1 per cent. fat and 12 per cent. protein. 
Registered in 1914 and 1915. 

Alfalfa. Park & Pollard Co., Boston, Mass. 
Ground alfalfa hay: Contains not more 
than 30 per cent. crude fiber, and not less 
than 13 per cent. fat and 12 per cent. pro- 
tein. Registered in 1914 and 1915. 

Peters’ Lucern Alfalta Meal. M. C. Peters 
Mill Co., Omaha, Nebr. Alfalfa hay. 
Contains not more than 33 per cent. crude 
fiber, and not less than .5 per cent. fat and 
12 per cent. protein. Registered in 1914 
and 1915. 

Ground Alfalfa. Sperry Flour Co., Stockton, 
Calif. No certificate filed; claimson pack- 
age: Crude fiber not over 28.5 per cent.; 
fat not lessthan 2.5 per cent.; protein not 
lessthan 14 per cent. Unregistered; case 
pending. 

Two official samples were both up to guar- 
antee in protein. One wasexamined for 
fiber and fat and found in accord with 
guarantee in both. No weed seeds were 
found. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained was in 
accord with guarantee in protein, fiber 
and tat. No weed seeds were found. 

No goods of this brand were found by 
inspectors. 

The only official sample obtained wa sfound 
in accord with guarantee in protean but 
over 1 per cent. below in fat and 1 per 
cent. high in fiber. 

DRIED MEAT AND FISH WASTES. 

Bradley’s Superior Meat Meal. American 
Agricultural Chemical Co., New York, and 
other places. Dried meat and bones. Con- 
tains not more than 15 per cent. crude 
fiber, and not lessthan 8 per cent. tat and 
30 per cent. protein. Registered in 1914. 
Not registered in 1915. 

Ground Meat Scraps. American Agricul- 
tural Chemical Co., N Contains not 
less than 10 per cent. fat and 45 per cent. 
protein. Not registered in 1914. Regis- 
tered in 1915. 

AGCO. American Glue Co., Boston, Mass 
Made from fish, by the Lane-Libby Fish- 
eries company of Vinalhaven, Maine. Con- 
tains not more than 1 per cent. crude fiber, 
and not less than 2.5 per cent. fat and 50 
per cent. protein. Registered in 1914 and 
1915. 

Star Brand Beef Scraps. Beach Soap Co., 
Lawrence, Mass. Contains not less than 
15 per cent. fat and 40 per cent. protein. 
Registered in 1914 and 1915. 

Animal Meal. Bowker Fertilizer Co., Bos- 
ton, Mass. Composed of cooked bone and 
cooked meat. Contains not less than 5 per 
cent. fat and 40 per cent. protein. Regis- 
tered in 1914. Not registered in 1915. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

-No goods of this brand were found by 
inspectors. 

The only official sample obtained was up toi 
guarantee in protein but nearly 7 per 
cent. below in fat. 

No goods of this brand were found by 
inspecto.s. 
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Ground Beef Scraps. (Registered in 1915 as 
Ground Meat Scraps). Bowker Fertilizer 
Co., Boston, Mass. Contains not less than 
5 per cent. fat and 40 per cent. protein. 
Registered in 1914 and 1915. 

Breck’s Ground Beefscraps. Joseph Breck 
& Sons, Corp., Boston, Mass. Composed 
of ground tallow scraps. Contains not less 
than 12 per cent. fat and 48 per cent. pro- 
tein. Registered in 1914. Not registered 
in 1915. 

Dow’s Beef Scrap. John C. Dow Co., Bos- 
ton, Mass. Made from dried meat. Con- 
tains not less than 12 per cent. fat, and 43 
per cent. protein. Registered in 1914 and 

5. 

Dow’s Favorite Poultry Meal. John C. Dow 
Co., Boston, Mass. Composed ot dried 
meat and bone. Contains not less than 10 
per cent. fat and 32 per cent. protein. Reg- 
istered in 1914 and 1915. 

Hinckley Poultry Food. Hinckley Renderirg 
Co., Somerville, Mass. Composed of tcne 
and meat. Contains not less than 8.12 per 
cent. fat and 35.5 per cent. protein. Reg- 
istered in 1914 and 1915. 

Red Star Brard Fish Scrap. International 
Glue Co., Boston, Mass. Dried fish. Con- 
tains not less than 2 per cent. fat and 45 
_per cent. protein. Registered in 1914 and 
1915. 

Lord’s Egg Maker. Lord Bros. Co., Portland, 
Me. Contains not mo e than 23 per cent. 
crude fiber, and not less than 3 per cent. 
fat and 45 per cent. protein. Not regis- 
tered in 1914. Registered in 1915. 

Poultry Scraps. New England Dressed Meat 
& Wool Co., Somerville, Mass. Animal 
food products and bone meal. Contains 
not less than 10 per cent. fat and 50 per 
cent. protein. Registered in 1914 and 1915. 

Blue Ribbon Meat Scraps. Park & Pollard 
Co., Boston, Mass. Contains not more 
than 2 per cent. crude fiber, and not less 
than 13 per cent. fat and 45 per cent. pro- 
tein. Registered in 1914 and 1915. 

Portland Bone & Meat Meal tor Hogs and 
Chicks. Portland Rendering Co., Port- 
land, Me. Made from meat and bone. 
Co:.tai.s pot less than 8 per cent. fat and 
35 per cent. protein. Megistered in 1914 
and 1915. 

Portlard Bone Meal for Cattle & Poultry. 
Portland Rendering Co., Portland, Maine. 
Made trom bone. Cortains not less than 
5 per cent. fat and 20 per cent. protein. 
Registered in 1914 and 1915. 

Portland Cracked Bone for Poultry. Port- 
land Rendering Co., Portland, Me. Made 
from bone. Contains not less than 5 per 
cent..fat and 10 per cent. protein. Regis- 
tered in 1914 and 1915. 

The only official sample obtained was found 
in accord with guarantee in protein and 
fat. 

No goods of this brand were found by 
inspectors. 

Two official samples were Eotb up to guar- 
antee in protein. One was examined for 
fat and found up to guarantee. 

No goods of this brand were found by 
inspectors. 

No goods of this trand were found by 
inspectors. 

The only official sample obtained was found 
in accord with guarantee in protein and 
fat. 

No samples of this brand were obtained by 
inspectors. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

The only official sample ot tained was found 
up to guarantee in fat but 2 per cent. 
below in protein. 

No goods of this brand were found by 
inspectors. 

No goods of this brand were found by 
inspectors. 
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FEEDING STUFFS—Continued. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Portland Poultry Food (Feed). Prepared 
from Cooked Meat and Bone Scraps. 
Portland Rendering Co., Portland, Me. 
Contains not less than 8 per cent. fat and 
40 per cent. protein. Registered in 1914 
and 1915. 

Shay’s Pure Ground Beef Scrap. C. M. 
Shay Fertilizer Co., Groton, Conn. Beef 
scrap With butchers’ trimmings. Contains) 
not less than 10 per cent. fat and 40 per) 
ceat. protein. Registered in 1914. Not) 
registered in 1915. | 

Whitman & Pratt’s Animal Meal. Whitman | 
& Pratt Rendering Co., Lowell, Mass. 
Meat tankage and bone. Contains not less 
than 10 per cent. fat and 33 per cent. pro- 
tein. Registered in 1914 and 1915. 

Whitman & Pratt’s Beef Scraps. Whitman 
& Pratt Rendering Co., Lowell, Mass. 
Ground beef scrap and bone. Contains 
not less than 10 per cent. fat and 45 per 
cent. protein. Registered in 1914 and 1915, 

Whitman and Pratt’s Extra Quality Beef} 
Scraps. Whitman & Pratt Rendering Co.,| 
Lowell, Mass. Ground beef scraps. Con-) 
tains not less than 10 per cent. fat and 55) 
ber cent. protein. Registered in 1914 and 
1915. 

\Of 2 official samples, one was up to guar- 
antee in protein, the other over 1 per 
cent. below. One was examined tor fat 
and found up to guarantee. 

[No goods of this brand we1e found by 
inspectors. 

No goods of this brand were found by 
inspectors. 

Two official samples were both up to guar- 
antee in protein. One was examined for 
fat and found over 1 per cent. below. 

[No goods of this brand were found by 
iaspectors. 
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SEED? INSPECTION: 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of agricultural seeds in Maine. It is the duty 

of the Maine Agricultural Experiment Station to make the 

analyses of the samples collected by the Commissioner, and it 

is the duty of the Director to publish the results of the analyses 

of the samples of agricultural seeds, together with the names of 

the persons from whom the samples were obtained, and such 

additional information as may seem advisable. 

Note. All correspondence relative to the inspection laws should he 

addressed to the Bureau of Inspections, Department of Agriculture, 

Avgusta, Maine. 
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Tue SEED INSPECTION Law. 

The first law regulating the sale of seeds was enacted by the 

Legislature of 1897. This was revised by the Legislature of 

1905. This was again revised by the Legislature of 1911 so as 

to conform with the requirements recommended by the Asso- 

ciation of Official Seed Analysts and agreed to by the Ameri- 
can Seed Dealers Association. The chief requirements of the 

law follow. The full text of the law will be sent on request 

to the Commissioner of Agriculture, Augusta. 
1. Kind of seeds coming under the law. The law applies to 

the sale, distribution, transportation, or the offering or exposing 

for sale, distribution, or transportation of the seeds of alfalfa, 

barley, Canadian blue grass, Kentucky blue grass, brome grass, 

buckwheat, alsike clover, crimson clover, red clover, medium 

clover, white clover, field corn, Kaffir corn, meadow fescue, 

flax, hungarian, millet, oats, orchard grass, rape, redtop, rye, 

sorghum, timothy and wheat for seeding purposes. 
2. The brand. Each lot or package shall be plainly marked 

with the name of the seed and its minimum percentage of 

purity. 

3. Mixtures. Mixtures must be plainly marked with the 
name of the seed and the percentage of purity. In case the 

mixtures contain seeds not included in 1 these need not be 

named. (e. g., a mixture consisting of half redtop, 90 per cent 

pure, quarter Kentucky blue grass, 85 per cent pure and the 
remainder seeds not named in the law, could be marked “Red- 

top 45 per cent pure, Kentucky blue grass 21 per cent pure.” 

The statement of the remaining constituents may or may not be 

named. ) 

4. Adulteration. A seed is adulterated if its purity falls 

below its guaranty or if it contains the seed of any poisonous 

plant. 

5. Misbranding. A seed is misbranded if the package or 

label bears any statement, design or device which is false or 

misleading in any particular, or if it does not carry the state- 

ments named in 2. 

RESULTS OF THE INSPECTION. 

The inspectors visited most of the handlers of seeds in the 

State during the spring and early summer months. The results 

of the examination of the samples collected are given in the 

following tables. 
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A list of weed seeds found in seeds examined in 1915. 

NOMENCLATURE, GRAY’S MANUAL, 17rH EDITION, 1908. 

Common NAME. ScrENTIFIC NAME. 

1. Apetalous peppergrass Lepidium apetalum Willd. 
2. American wild mint Mentha canadensis (L.) Brig. 
3. Barnyard grass Echinochloa crusgalli (L.) Beauv. 
4. Beaked nightshade Solanum rostratum Dunal. 

5. -Black medick Medicago lupulina L. 
Gi Bladdersketmiayn see aaseche ee Hibiscus trionum L. 
7. Bird’s foot trefoil Lotus corniculatus L. 
8. Blue field madder Sherardia arvensis L. 

9. Blue vervain Verbena hastata L. 
10. Bracted plantain Plantago aristata Michx. 

. Canada thistle.. Cirsium arvense (L.) Scop. 
12. Catnip Nepeta cataria L. 

13. -Charlock. Brassica arvensis L. 
14. Chicory Cichorium intybus L. 
15. Clarkia Clarkia sp. 
16. Common chickweed Stellaria media (L.) Cyrill. 

17. Common nightshade Solanum nigrum L: 
18. Common St. John’s wort Hypericum perforatun L. 
19. Corn cockle j;Agrostemma githago L. 
20. Corn gromwell Lithospermum arvense L. 

21. Corn mayweed Matricaria inodora L. 
22. Crabgrass Digitaria sanguinalis (L.) Scop. 
23. Crane’s bill Geranium maculatum L. 
24. Dock Rumex sp. 

25. Ergot *Claxiceps purpurea (Fr.)Tul. 
26. Evening primrose Oenothera biennis L. 
27. False flax Camelina microcarpa Andrz. 
28. Five finger Potentilla monspeliensis L. 

29. Flax dodder Cuscuta epilinum Weihe. 
30. Fowl meadow grass Glyceria nervata (Willd.) Trin. 
81. Goosefoot | Chenopodium album L. 
32. Green foxtail Setaria viridis (L.) Beauv. 

33. Heal-all Prunella vulgaris L. 
34. Hedge mustard Sisymbrium officinale (L.) Scop. 
35. Hoary alyssum Berteroa incana (L.) D. C. 
36. Indian mallow Abutilon theophrasti Medic. 

37. Knot-grass Polygonum aviculare L. 
38. Lady’s thumb Polygonum pertsicaria L. 
39. Mayweed Anthemis cotula L. 
40. Mint. Mentha sp. 

41. Moth mullen Verbascum blatteria L. 
42. Mouse-ear chickweed Cerastium vulgatum L. 
43. Mustard E B Brassica nigra (L.) Koch. 
44, Night flowering catchfly Silene noctiflora L. 

45. Ole-witch grass Panicum capillare L. 
46. Ovoid spike rush Eleocharis ovata (Roth.) R. & 8S. 
47. Ox-eye daisy Chrysanthemum leucanthemum L. 
48. Pale persicaria_ Polygonum lapathifolium L. 

49. Pennsylvania persicaria Polygonum pennsylvanicum L. 
50. Peppergrass Lepedium virginicum L. 
51. Pigweed Amaranthus retroflexus L. 
52. Pimpernel Anagallis arvensis L. 

58. Plantain Plantago major L. 
54. Poison hemlock Conium maculatum L. 
55. Purslane Portulaca oleracea L. 
56. Ragweed. Ambrosia artemisiifolia L. 

* Sclerotia of the fungus. 
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A list of weed seeds found in seeds examined in I1915— 

Concluded. 

NOMENCLATURE, GRAY’S MANUAL, 17TH EDITION, 1908. 

ComMon NAME. ScrentiFic NAME. 

Ribgrass 
Rugel’s plantain 
Russian thistle 
Sand rocket 

Sedge 
Sheep sorrel 
Shepherd’s purse 
Slender crabgrass 

Small flowered crane’s bill 
Spring sida. 
Spurge 
Suckling clover 

Sunflower 
Tumble-weed 
Virginia three-seeded mercury 
Wall speedwell. 

White vervain 
Whorled mallow 
Wild buckwheat 
Wild carrot 

Willow herb 
Winged pigweed. 
Wormseed mustard 
Yarrow 

Yellow daisy 
Yellow foxtail 
Yellow rocket 
Yellow-wood sorrel 

Plantago lanceolata L. 
Plantago rugelii Done. 
Salsola Kali tenuifolia G. F. W. Mey. 
Diplotaxis muralis (lL.) D. C. 

Carex unidentified 
Rumex acetosella L. 
Capsella bursa-pastoris (L.) Medic. 
Digitaria filiformis (L.) Koeler. 

Geranium pusillum Burm. t. 
Sida spinosa L. 
Euphorbia preslii Guss. 
Trifolium bubium Sibth. 

Helianthus annuus L.. 
Amaranthus graecizans LL. 
Acalypha virginica L. 
Veronica arvensis L. 

Verbena urticaefolia L. 
Malva verticillata L. 
Polygonum convolvulus L 
Daucus carota L 

Epilobium adenocaulon Haussk. 
Cycloloma atriplicitolium (Spreng.)Cou t. 
Erysimum cherianthoides L. 
Achillea millefolium L. 

Rudbeckia hirta L. 
Setaria glauca (L.) Beauv. 
Barbarea vulgaris R. Br. 
Oxalis corniculata L. 

Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, peace 

ey by towns and dealers. 

B 

= DEALER. 

& 
mM 

ALFALFA. 
7577 aneert Oscar Holway Co. 

Alfalias eee crite ees 

7747 Dover. V.L. Warren. 
Al ialianis=. Sa aA ee arse 

7565| Lewiston. Haskell Implement & Seed Co.) 
WPAN fa liatnre’. Gene hae sc oe eee: 9 

* The numbers refer to weeds named in the table on pages199 and 200. 

|Kinp oF SEED. NAME AND TOWN OF 

PuRIrTy. 

*Kinds of Noxious Weed 
Seeds. 

yuaranty. 
Found. 

E. g. 1 is for 
Apetalous peppergrass, 2 is American wild mint, etc. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

PURITY. 

5 
= Kinp oF SEED, NAME AND TOwN OF *Kinds of Noxious Weed 
5 DEALER. S Seeds. 

B z 
s Sai e 
~ 3 3 3 2 5 
nD o ce 

ALSIKE CLOVER. ' 
+7538|Ashland. H. B. Bartlett & Co. 

Globe Alsike wy ys ce oh aperersiaael anes sic 99.0 | 98.8 |5, 34, 31, 24. 

+7440/Auburn. Oscar Holway & Co. 
coNtrab mv Allsikecs ons senuces ae hniraeiuee 98 .0 98 .4/24, 21. 

7573| Auburn. Oscar Holway Co. 
INTER ARS 3 A reticen aakg Heb aie Coenen cea BR 96 97.3] 44. 

7574|Auburp. Oscar Holway Co. 
INS y een PON UL eORNE Ra ta eee cee 98.0 | 98.5 

7579|Auburn. Oscar Holway Co. 
INER Ao ciao 6 Bigot aires OOOO Dore enact ad 95.0 95.7/62, 44 

7546|/Auburn. Wilson & Co. 
INEM RBG 6.5. b:co did.cro 6:0 thottemb es oe DUO DO 98.0 96 .5/62, Jee: O2,,50, dl, 5%, 

27, 42. 
7771|Blaine, Young & Russell. 

INNS > oC See EGR ae et 99.0 | 98.6|5, 24. 

7734|Biewer. Harlow Bros. 
JNIGRIRS ceo e e eee ea cenit ogee eb aa, 98.0 97 .2|62, 5, 44, 57, 28. 

7658|Bridgton. Cumberland & Oxford Pro- 
duce Exchange. 
PNT Sie pene ears Pein tate chetrce te ences 99.0 98 .2/24. 

7784|Bucksport. E. B. Gardner & Co. 
JNIETIED: Recess BRON Clarita: Sarena ene 93 .0 95.4) 44, 32, 538, 28. 

7775|Caribou. Caribou Grange Store. 
PABST ce pry pa retictes mireiaetis) cpcne iran asemie AN has cee 99.5 99 .1)31. 

Carmel Whitten & Friend. 
iS ZO MMPATSUCe iste aetepe vei suse ianerdassrey aus eieysie: pane 95.8 95.4/44, 62, 53. 

Castine, Parker & Wescott. 
TAOROPAN > INU Ry 2a NS a ais ara a ca era 96.0 96 .0|62, 68, 5, 39. 

Cherryfield. A. M. Mathews. 
iSO MPA Sic enema rites terete ne naih elude tis .c A 96.0 95 .0/62, 44, 11. 

Cherryfield. J. Monohon. 
SO MPAUSTICE pe an acta nyse ae De crewayas Panay 98.0 98 .6| 62, 24. 

Corinna. J. H. Gray. 
FTO, INSUR Ra eee Un ad nee ae ene 97.0 | 96.3/62, 44, 68, 39, 24. 

Dexter. G. A. Dustin. 
TASS EPA STIX CR ei Prieta. MeO OU le Beis ae 97.0 98 .7|44. 

East Brownfield. E. D. Walker. 
CAGES > ANGST ey cet cee ies ADRs Str os Se eee 98.25} 98.0/44. 

* The numbers refer to weeds named in the table on pages 199 and 200. E. g. 1 is for 
Apetalous peppergrass, 2 is American wild mint, etc. : 

7 Sample taken under directions with guaranty and sent by dealer. 



202 MAINE AGRICULTURAL EXPERIMENT STATION. 1915. 

Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

= liicerners or SEED, NAME AND TowN OF 
= DEALER. 

Easton. C. W. Spear. 
71685| (i sAISi ke seo ke, eRe Seer ie cares epee 

| 

Eastport. E.S. Martin & Sons. 
7S36\> vAlsikke:. ok as ores eer 

Ellsworth Falls. Whitcomb-Haynes Co. 
7869)“ Alsike oto os sees ect eee 

\Farmington. W. W. Small Co. 
7T7168\\ PAISIKE 2 5 as oe ore eee 

Fort Kent. J. H. Audibert. 
T7O1' |) AIsikelna: ey Ae eet eee ee 

Foxcroft. A. W. Gilman & Co. 
77502] Pan American Alsike..........:.... 

\Foxcroft. A.J. McNaughton. 
LEG ie WA silkes-28 oes: OO cp oeseats mace ey suerte inet = 

77523\/Gardiner. Gray-Hildreth Co. 
| Export Alsike 
} 

Guilford. H. Douglas & Co. 
VI42| PC Alsiker ce} foyer ee Bee eae 

|Houlton. Houlton Grange Store. 
WG4DI) Alsike Joye ise te enero cierto 

‘Houlton. John Watson & Co. 
77513) Boot Globe Alsyke............-....- 

'Houlton. John Watson & Co. 
17514) Boot Ace Alsyke...-..------.------ 

Houlton. John Watson & Co. 
TOLD) NBOOteACerAl sy, Ke meee eerie itera 

|Houlton. John Watson & Co. 
Toei GlobesAsly keer ao saree Soe tases 

Houlton. John Watson & Co. 
$7542| Globe Alsyke......... ELSE) ESR Sask aaa 

|Houlton. John Watson & Co. 
+7562) “Boss Alsykev i. oie te Ges seis oe 

Houlton. John Watson & Co. 
71642|'" Alsike:s 7: hed 02 wc pelees cd deeb a haiti 

PURITY. 

2 

5 3 
o cs 

92.0) 94.4 

93.0 | 92.5 
| 
| 

96.0 | 970 
} 

95.0 | 89.0 
| 

90.0 | 92.0 
| 

97.0 | 98.0 

95.0 | 94.6 

98.5 | 99.1 

98.4 | 97.8 
| 

99.0 99.5 

99.0 99.4 

| 95.0 | 91.2 

| | 
95.0 | 93.1 

| 
99.0 99.5 

990. 99.1 

98.9 | 98.5 
| 

99.0 99.2 

*Kinds of Noxious Weed 
Seeds. 

62, 68, 44, 57. 

5, 44, 62, 21. 

44,62, 50. 

62, 44, 39, 24, 5, 58, 45, 
28, 63, 32. 

62, 32, 5, 44, 68, 

5, 44. 

62, 68, 39, 57, 44, 11, 72. 

5, 44. 

5, 24. 

62, 32, 5, 34, 68, 28. 

62, 44, 5, 61, 45, 53, 57, 
11, 39, 68, 47. 

62, 44, 58, 45, 24, 32, 
68, 31, 11, 5. 

|5, 31. 

28. 

62, 44, 45, 1, 5. 

* The numbers refer to weeds named in the table on pages 199 and 200. E. g. 1 is for 
Apetalous peppergrass, 2 is American wild mint, etc. 

7 Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

PuRITY. 

“ 
oO 

|: Kinp or SEED, NAME AND TOWN OF *Kinds of Noxious Weed 
3 DEALER. : Seeds. z Es 
Ic Seas 
3 ve 
to) o) ies 

Houlton. John Watson & Co. 
FAGASIMREN [Silke niree du eretatai) asta LM RRA ral pA cr spac), 95.4 95 .4/62, 44, 68. 

Houlton. John Watson & Co. 
THMOGOl GloberAllsykew ee. ia vere te ot elstenernie 99.24) 98.71/24, 62. 

Houlton. John Watson & Co. 
Ti OOS ACE PAIS WK. Seylrn, cies cl ele tebe eictele Glee 95.39) 95.3/62, 68, 39, 44, 32, 33. 

Houlton. John Watson & Co. 
THOS) Alen Sug ete mes wale aici reve cnenein eosiene a cnet bs 98.9 99 .2|62, 24, 1. 

Kennebunk. Wm. Bartlett. 
OS Ol RamAU SII eh qietey ccs tesa tect taney aiicy ousivan’s desley Wetec sviel« 90.0 85.5162, 44, 245.31, 39) 11, 

53 Gls oO, 28. 
Kezar Falls. W.T. Norton. 

GER DAUR Say els Rn aie an es aren 95.0 | 91.8/44, 62, 5, 24, 1. 

Lewiston. Ham & Co. 
SBS) -. ANGE oe cic ortteasalaraienceaisic EM merierD 93 .0 92 .0|62, 42, 5, 44, 58, 57, 28, 

24, 33, 27. 
Lewiston. Haskell Implement & Seed 
Company 

SOS MA sy Kec Mie iseyeiee amt meena Wrest slicuts 98.0 98 .8)24. 

Livermore Falls. H. A. Morrison. 
COO MRP N Silceniienent tren toy Ae ec taeh atest aL hen i Se 98.0 97.844, 24, 42. 

iiwercore Falls. T. Hersey Record. 
(Ge) ST Bhereley2? INIA Ba ig glomuclo ose esos 99.0 98 .4| 62, 24. 

Ludlow. O. A. Stevens. 
(GAG HEPA cillceve niet es teaar wet topen Lhe Zevon ii vet ni salad 96.0 95.4/44, 11, 53, 50. 

Machisa. L. W. Longfellow. 
CASAS) INTE Eee A Cd SAN oe tes ai 93.0 90 .2/62, 68, 44, 39, 57, 53. 

Machias. Machias Lumber Co. 
StS MATT Sillceep a i nates Aer st eA I es a 95.0 92 .7|62, 24. 

Mars Hill. E. M. Smith. 
MOMS IMAL Stkce uimesaatara mite slartiastenslsce als cnunedeirers 98.5 98.6 

Mars Hill. Seth L. Snow. 
OM RPA Slices eta inom ince s Rh omiMnt te wend, 96.0 96.5] 44, 62. 

Masardis. F. A. Greenlaw. 
OS ee AN Si eiwsee nts ye NENG Ua cual tas 95.0 92 .3/62, 68, 44, 32. 

Milo. E. W. Wentworth. 
140/29) WAU STKE RL sicilecane Hien oer ache ANT ais eis venta 98 .0 98 .0/5, 24. 

*The numbers refer to weeds named in the table on pages199 and 200. E.g.1 is for 
Apetalous peppergrass, 2 is American wild mint, ete. 

7 Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

Station number. 

Kinp OF SEED, NAME AND TOWN OF 
DEALER. 

7484 

7808 

7637 

7859 

7799 

7721 

7847 

7596 

7772 

7831 

7724 

7506 

7631 

7793 

7699 

7698 

7612 

Newport. Judkins & Gilman. 
Export Alsike 

Porter & Marston. North Anson. 
Alsike 

North Berwick. 
Alsike 

Johnson Bros. 

H. E. Robertson. North Sullivan. 
Alsike 

Old Town. 
p NVCT ean ar eRe eg ea mts nina Rich neh O 

I. B. Gardner & Sons. Patten. 
Alsike 

Pembroke. C. Laughlin. 
NEN hoe nto cose Uae Dany Oon soos G0 

Kendall & Whitney. 

E. W. Fernald. 

H. H. Allen. 

Portland. 
Alsike 

Presque Isle. 
Alsike 

Princeton. 
Alsike 

Sherman Mills. 
Alsike 

J. E. Seavey. 

Skowhegan. D. A. & W. E. Porter. 
Pan American Alsike 

Springvale. Ross & Bradford. 
IAT STKG apseys reed otcac ee aeons oust 

Stockton. Goodhue & Co. 
ASIK@ ches Ae eco a eae coe 

Van Buren. A. E. Hammond. 
Alsykey_sesthee TRE isl osl Matos Biles whee 

Van Buren. Jos. O. Martin & Son. 
Alsilce pe: ee eracc cee sich pat steers lay ous cone 

Vassalboro. W. A. Marriner. 
AISUKG so6)s i ee cies ee 

PuRITY. 

*Kinds of Noxious Weed 
2S. Seeds. 
~ 

a 3 
taal 5 

ae 
o>) & 

| 98.25] 97.815, 44. 

96.0 94 .0/62, 44. 68, 11. 

| 90.0 | 86.5/62, 44, 5, 39, 24, 58, 34, 
26, 11, 58, 45. 

90 .0 il, aul Gehl, Gy, att), 7h 

95.0 98 .8) 5. 

95.0 94 3/62, 68, 53, 31, 33. 

97.0 955445 55 2s 

96 .0 96 .0|44, 28. 

95.0 95.1162, 44, 68, 5, 58. 

1 

98 .0 94 .1/62, 68, 24, 57. 

923 .0 94 .0|62, 68, 44, 11, 57. 

97.0 97 .6|5, 62, 24, 32, 58. 

88 .0 87 .5|/62, 44, 5, 58, 24, 31, 39. 
PY. 

94 .0 SAG ail, Bei Css lil Gy Gy 

96.0 95.6|5, 24, 44, 63. 

93 .0 92 .2}62, 68, 45. 

96.0 | 97. 5. 

*The numbers refer to weeds named in the table on pages 199 and 200. 
Apetalous peppergrass, 2 is American wild mint, etc. ; 

+ Sample taken under directions with guaranty and sent in by dealev. 

£. g. 1 is for 
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Table, showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

PouRITY. 

= 
Oo | 

Kinp oF SEED, NAME AND ToOwN OF *Kinds of Noxious Weed 
3 DEALER. 5S Seeds. 
| ~ 

a Ss = 
2) m = 
»~ 3 3 

3 2 5 
DM 1) & 

Walnut Hill. J. L. Durn. 
Se) PAN SIKC ys mye Serie, reitay  o SLR AMS ven, spsieet sss | 93.0 93 . 5/62, 5, 31, 68. 

West Jonesport. Cummings & Norton. | 
ZisteO\ eV NISSN SS Seah eae eee Sen 99.0 98 .2|5, 44. 

|Winn. Henry Jarvis & Sons. | | 
TEP AA © LNGTUGYS SEs oe tots eka nee ES CnC ISR 95.8 94.844, 53, 42, 62, 28. 

Wiptbrop. Jones & Co. | 
Ng LAd ANU STICE, Shien cpt denae Ial eee i ethene atie Sianaae 95.0 94.4162, =, 44, 31, 11, 53. 

. BARLEY. 
Auburn. Wilson & Co. 

TASAE))| sti Ga uie ao ao oo BCE oie nen cieiract 95 .C 97.4 

Portland. Kendall & Whitney. 
WOOO ep arnley eos ser Meeviale seo cien esvey seks) eaten oi 98.0 97.7 

\Sanfoid. Wentworth & Plaisted. 
CGSSY| Tae ad ena ee ech as en Suen ciete susie et ne ReeNe Ea | 98.0 SUSY SEE 13}, 34) - 

BUCKWHEAT. | 
Auburn. Oscar Holway & Co. ! 

7567; Japanese buckwheat.......-.......- 99.0 | 98.5)56. 

Auburn. Oscar Holway & Co. | 
7568) IBTO teeta wis Sera oe be SB eeoo ee 99.0 | 99.8) 

77529|Gardiner. Gray-Hildreth Co. | 
Japanese buckwheat................- 98.0 98 .5/56, 13, 32, 82. 

Portland. Allen, Sterling & Lothrop. 
7604) Japanese buckwheat................ 98.0 99.9 

Portland. Allen, Sterling & Lothrop. 
7605) Silverhull buckwheat............... 98 .0 99.8 

Portland. Kendall & Whitney. 
7601; Japanese buckwheat................ 98.0 99 .3} 

; HUNGARIAN. 
|Auburn. Oscar Holway Co. 

HOSO RAINE ATIAN eo mers he yenaces ssid Osis 96.0 96 .4/82, 32, 56, 38, 48, 45. 

Auburn. Oscar Holway Co. 
Pas) Telimyeeig tye oe acre noo ios 6 aos 97.0 98 .5/32, 45, 64. 

Wilson & Co. 
OLS PEP ELUNCATIAM steer oeoee tse clare oer | 98.0 99 5/48, 31. 

Bath. Bath Grain Co. | 
1OO2 |e lungariant site tes Arete ee 99.0 99 6/48. 

*The numbeis refer to weeds named in the table on pages 199 and 200. E. g. 1 is for 
Apetalous peppergrass, 2 is American wild mint, etc. 

t+ Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

{ 
| 
| 
j 

| 

| 
| 
| | 
| 
| 

Purity. 

= |Kinp oF SEED, NAME AND TOWN OF} 
Eas DEALER. S 

E | § 

Brownville. E. M. Chase. 
7726) Hurnvarian e32 Sek oot oes eee 98.0 

- | 
!Calais. S. H. Phelan. | 

7829) qn arian? (eis eee ea oe ee 97.0 

‘Columbia Falls. R. M. Allen. 
7888\ > (Hungarian oa ets ee OE | 98.0 

|Columbia Falls. Chandler’s Cash Store,| 
TAY AMI Tahir noise poiWdGoocGbocdedda de | -97.0 

| | 
|East Corinth. J. K. Farrar. | 

(54) Wunganians © Sone asec seloen aoe [ 98.0 

East Gray. Gray Milling Co. 
(S32 | eeroungariane ear eia tae } 97.7 

'Gardiner. Gray-Hildreth Co. | 
17528) Ham gariany son sheen eoeieeeaeie: | 97.0 

lernmon® L. I. Leathers. 
(Pia) dalniiveabin, oobsanepapbogapoceousos 97.0 

Lewiston. J. B. Ham & Co. 
7590/2 sblungarian sees ose eee | 99.0 

Lewiston. Haskell Implement & Seed/ 
Company. 

1564\— shone ania eee ele gene 98.0 

Milford. Spruce Bros. & Co. 
280 Hungarian ere cer eee inter 98.0 

Newport. Judkins & Gilman Co. 
TICCRSYA| DENI IEE MN Ceo esse oucooeueroas 98.0 

Pembroke. Hobart-Pattengall & Co. 
2643) Hunganianere.- Sele area epee ee 97.5 

Portland. Allen, Sterling & Lothrop. 
(ROE Iglintpimeins oS coadae so Ogden dogs OF 98.0 

Portland. Kendall & Whitney. 
7C183 os hireinhi . SOE bet So aaipcolos 98.0 

Springvale. Ross & Bradford. 
7630] eeungarian. see > =) eee e tie ee 98.0 

Waterville. Merrill & Mayo. 
Mgt WAsiiniteiantiiane” . goiecone ono dd oscar 98.0 

| 

Found. 

wee 

98. 

99. 

94 

98 

Wc 

oie 

S7e 

|*Kinds of Noxious Weed 
Seeds 

0/48, 32. 

3/38, 32. 

2/32, 31, 48. 

-8)32. 

-0|82, 48, 32, 3, 31. 

3/32, 31, 51, 45, 82. 

0/32, 82, 38, 45, 3, 22, 64, 
56, 49. 

6/45, 82, 32, 38, 64. 

-0/48, 37, 61. 

.0/48, 32. 

.8|66, 70. 

.8|48, 38, 31, 32, 45, 82, 70 . 

.7|48, 32, 38, 56, 45. 

3/48, 51. 

.2/48, 31. 

.0|48, 31, 32, 45. 

.4}38, 45, 48, 9. 

* The numbers refer to weeds named in the table on pages 199 and 200. E. g. 1 is for 
Apetalous peppergrass, 2 is American wild mint, etc. 

+7 Samp e taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns. and dealers—Continued. 

PuRITY. 

8 

| Kinp or SEED, NAME AND TowN OF *Kinds of Noxious Weed 
3 DEALER. as Seeds. 
=| -é 

: B | ¢ 
& 5 ° 
to) io) cm 

JAPANESE MILLET. 
Auburn. Oscar Holway Co. 

(osimdapanese mVidllettasm siti cisietteysneieiot 98 .0 97 .§|32. 

Auburn. Wilson & Co. 
(oauldapanese milletty. . asim a4 sists teleley2 95.0 99 .0}51 

Bucksport. E. B. Gardner & Co. 
MSD le dapanesemmillelt}s ae Qn cere saieis ele eicie 96.0 97 .2|82, 32 

Camden. J. C. Curtis. 
iO ma apanese) mall etre crises tel-l-icletaclcls 96.0 98 .1/48, 56 

East Gray. Gray Milling Co. 
(SiAl a apanesesmlll etary si eiicie cyareielstctcnere 97.5 97 .5)/32. 

\Gardiner. Gray-Hildreth Co. 
HOLM md apamesenmillet er 5 ceya cies cis) eisvelenorsre = 94 .0 92 .7/82, 38, 32, 49, 56. 

Harrison. Caswell & Chapman. 
“AOG5ieapanese millety warms alae. ses ee 97.0 98 .0/32, 59. 

Lewiston. J. B. Ham & Co. : 
MAO Olemapanesermilletie cy 4 s-oaeereiteierecoe 95.0 96 .2|82, 56, 38, 32, 49, 48, 64. 

Lewiston Ham & Co. a) 
(Ooo Mm apanesernmille tyra ceeneleysiecusteieiees 92.0 92.214, 82, 45, 22. 

Lewiston. Haskell Implement & Seed 
Company. 

(ooolmedapanesenmillet=e seem aei cite ce 98 .0 96 .0/82, 32, 56, 31. 

Livermore Falls. Geo. Chandler. 
(don exdJapanese milletey. ear se eee leele = 98.0 98 .0/32. 

Norridgewock. Brackett & Russell. 
(SUS pedapanesenmilletm ccc. cee cenirseiaee. 97.6 97 .5|59, 82, 75. 

North Anson. Porter & Marston. 
1809 (aJdapanese;maillete asc s ccc secs ele 97.5 98 .5|32, 82, 78. 

Orland. A. R. Buck. 
CUS7)| dene nil 5 ecekosnsecsdoosace 96.0 96 .6/82, 49, 38. 

Patten. I. B. Gardner & Sons. 
(iG22)edapanesey mille Geer nimaeer iia 98 .2 98 .2|82. 

Patten. Quincy & Rowe. 
Géi23|\ Japaneselmilletis wns ecm cei oe es): 89.4 90 .5/82. 

Portland. Ailen, Sterling & Lothrop. 
{608s Japanesesmilletiaan sees ye secre ese 97.0 90 .7/32, 82, 56, 38. 

* The numbers refer to weeds named in the table on pages 199 and 200. 
Apetalous peppergrass, 2 is American wild mint, etc. 

+ Sample taken under directions with guaranty and sent in by dealer. 

E. g. 1 is for 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

PURITY. 

K 
oO 

| Kinp oF SEED, NaME and TOwN OF *Kinds of Noxious Weed 
2 DEALER. se Seeds. 

a = 5 

ee a |: 
3 3 8 
07) io) & 

Portland. Kendall & Whitney. 
1602|\"2 Japanesepmi lets pec seasick 90.0 96 .0/82, 32, 69. 

Princeton. H.H. Allen 
(832\_ WJapanesennillet:s emer meneer ee 96.8 95 .8/56, 82, 49, 32, 59. 

Saco Saco Grain & Milling Co. 
76246 Japanesemmilleth-= = oeee eee eee 90.0 87 .0|82, 36, 38. 

Skowhegan. D. A. & W. E. Porter. 
C807) Japaneseymilletiy om sam.) 89.4 90 0/82, 75. 

Stockton. Goodhue & Co. 
UIQ Japaiwesemille tenes soe serene en 96.0 97 .1/32, 78, 45, 51, 82, 59. 

MONMOUTH CLOVER. 
Auburn. Oscar Holway Co. 

WAS. Mammoth cloversas ccc elle ae 98 .0 99 .3/24, 57, 58, 5. 

Auburn. Oscar Holway Co. 
WoS9l\e oe Mammothiclowverscuwas] sensei ee: 99.5 99.8 

Bridgewater. A. H. Bradstreet & Sons. 
4648\ey Miammothelovernseea sce cite iets 99.0 99 .3/24. 

Bridgewater. Fied M. Snow. 
(64i|lVlammothecloverseien ecient 98.0 99 .1/58, 24. 

Fort Fairfield. S. Nightengale & Sons. 
76838| Mammoth clove-................-- 99.0 99.5)24, 57. 

Houlton. John Watson & Co. 
idole Lammothiclovienseensniie eerie 99.0 99 .7/24. 

Houlton. John Watson & Co. 
1@o19|) Mammothicloverseem reenter. 99.0 99 .5)24. 

Houlton. John Watson & Co. 
117540|beMammothicloviersr ane nee 99.0 99 .5/24, 31, 64 

Houlton. John Watson & Co. 
Teme lammnothicloviertseee tien tae ieee 98 .7 97 ..7|57, 7, 5, 70, 24, 33. 

Limestone. Louis Cyr. 
(68tl ay Viammathiclovierneareeree eee 98 .0 98 .0/56, 57, 62. 

Van Buren. H. A. Gagnon. 
CO(S| peiamimothicloverase ssa eee 98 .0 98 .3/32, 58, 31, 12. 

Van Buren. W. F. Paridis. 
(696|aeMammothieloverti alee eoeeee 99 .2 99.6 

* The numbers refer to weeds named in the table on pages 199 and 200. 
Apetalous peppergrass, 2 is American wild mint, etc. ? 

+ Sample taken under directions with guaranty and sent in by dealer. 

E. g. 1 is for 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

Purity. 

5 
= Kinp or SEED, NAME AND TowN OF *Kinds of Noxious Weed 
5 DEALER. 2 Seeds. 

2 z 
E Bc News 
ar) S is} 
aS 5 S) 
7) oO & 

OATS. 
Auburn. Wilson & Co. 

7550 LG Se ae ee een eet ried steel al voleweme Sah see 98.0 |100.0 

Bowdoinham. C. P. Bates 
OSAP ©) AES er ser ce chmrsach rene) Net alleys. areleralateu aes - 98 .0/82. 

Bowdoinham. W.B.&E. P. Kendall. 
GSS IMO ACSA Ht arent mi aNtS PCat reese - 99 .3/82. 

Bowdoinham. W.B. & E. P. Kendall. 
7689 FRIES ico Rt ats Bea Oe CRE oR CEN ENR eee - 91 .6/56, 31, 13, 44, 1, 48, 82, 

38, 3, 37. 
Cornish. Pendexter Bros. C. 

GG MROAtS cn tt clients ke vad chen ehe iamecsi 98.73) 98.3 

Freeport. Ralph E. Bailey & Co. 
7635 TES ey Mee cares Sracana auehe mud oes 97.0 97.7 

Fryeburg. C. E. Fox. 
7654 EL Sane arte te ot SSL Lae 3s Baie 96.0 95.9 

Hiram. Seth Clemons. 
MG OUPROatsenriuss atte win na wstecincee pea ed 99.0 99.0 

Portland. Allen, Sterling & Lothrop 
OOGIEMORTR ues An inti aan Wea ial scale Des 97.0 99.0 

Portland. Allen, Sterling & Lothrop 
7607 EEC FST ie oslo vs HE Gs Teh Ae a 97.0 99.2 

Portland. Kendall & Whitney. 
7598 ELISE icrovalets Riko ccin ia ict once cao one tor onaREE Scene 98 .0 98 .2/56. 

Portland. Kendall & Whitney. 
599 EO RESMe ee Sa eaten con tose ststenete cine. 96.0 96.4 

Portland. F. A. Waldron & Son. 
+7544 NES aN ara ede bimvahotnen ay caer secre) as - 95.11/69. 

Sabattus. Judson Bangs Co. 
CRO ORES Sale Hin thamiee coe Sie ouE REO aeiee 97.0 99 .5/19. 

RAPE. 
Auburn. Oscar Holway Co. 

CETTE TR GEV Bice tae ceases cl enn ee aeoal Seen Pen pre ata 99.0 99.5 

RED CLOVER. 
Ashland. H.B. Bartlett & Co. 

TiOotl han Globexclowviersay nein tiie acer: 99.0 99 .8|/53, 38. 

Auburn. Oscar Holway Co. 
17438) ‘‘Aspec’’ Red Clover............... 99.0 99 .4132, 58, 24, 57, 31, 56. 

*The numbers refer to weeds named in the table on pages 199 and 200. E.g. 1 is for 
Apetalous peppergrass, 2 is American wild mint, etc. 

+ Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers —Continued. 

PuRITY. 

KR 

ia 
S Kinp oF SEED, NAME AND TowN OF *Kinds of Noxious Weed 
3 DEALER. : Seeds. 
A S 
I I 2 
i) eS s 
: go | 
R Oo em 

Auburn. Oscar Holway Co. 
CD GL PICIOV.EL ee cre etre eee ns eee ee 98 .0 98 .0/1, 57, ,62. 

Auburn. Oscar Holway Co. 
(D2 ClOVEL eres ee aC Oe 95.0 99.0 

Auburn. Oscar Holway Co. 
LOSo| Mri ClOVED Ne war weneherci eee aot 99.0 99.8 

Augusta. Webber & Hewitt. 
CEOL i ACI VEE I yy Sane oakee hace cover car aed 98.0 99 .0/32. 

Brewer. S.S. Herrick & Co. 
W35|) MRediG@loversecca: mace ich Oe eens 98 .0 97 .0/32, 62, 76, 58, 56, 44, 82, 

Anos 

Bucksport. Andiew Ginn. 
83 |evedicloveree tan Gene rer 98 .0 98 .0|57, 76, 58. 

Bucksport. H. L. Marks. 
T1B2\ “Red clover ces tae cictae tiereronecsieaetrene 98.0 99 .2|58, 32, 24. 

Caribou. Shaw & Mitton. 
(G82|i) “Redkelovernce tas eticn coe oie: 98 .0 98 .4|57, 31. 

Carmel. W. C. Haskell. 
(823|HRedrcloveraean auc ee ee eee ee 98.0 98 .3)57, 32, 5. 

Carmel. Whitten & Friend. 
78215) “Rediteclovert a dares a nocioreretaes or eeeene 98.0 98 .2|32, 57, 39. 

Castine. A. W. Clark. 
C388| 5) URediclovert ceric. cae cniac oe ee 99.0 99 .0|32, 76, 58. 

Charleston. F. J. Dority. 
dol RediClover ene tee CL eee 98.0 98 .6/32, 57, 24. 

Charleston. W. L. Farmer. 
4152) REAKClOVED EE. ne rea eee 99.5 99 4/82, 31, 32. 

Cherryfield. Davis & Webb. 
F854! TIRediclover een ee eee 96.0 93 1/382, 57, 44, 24, 31, 5, 58. 

Cherryfield. A. L. Stewart & Son. 
CSoli PER EATClOVETAM cit cee ee Soke eras 97.0 98 .0|22, 45, 38. 

; Columbia. G. W. Coffin. 
(SSall MREAGKcloVerMme cies clivess aussi etter 98.0 98 .5|62, 38, 31, 32. 

Columbia Falls. B. B. Tibbetts. 
7890) OhRed clovertiec ones alana atone 97.0 99 .0/32, 58. 

* The numbers refer to weeds named in the table on pages 199 and 200. E.g. 1 is for 
Apetalous peppergrass. 2 is American wild mint, etc. 

+ Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1015, arranged 

alphabetically by towns and dealers —Continued. 

PuRITY. 

5 
Kinp or SEED, NAME AND Town OF 

3 DEALER. : 
A i 
S & Ss 

s 3 3 
2) 1o) & 

Cotinna. Eastern Grain Co. 
CULO. 1ekach OlGneits atesisa bo coe cd wod cemcan ales 98.5 98 

Dexter. Dexter Grain Store Co. 
PRC RGelOloniae5 an ontle clocooneoakcce mod 6 99.25 99 

East Brownfield. E. O. Walker. 
F/CRI.) (ONG aie sis taas len aa lceereac ain CRG ence Atte 99.5 99 

East Gray. Gray Milling Co. 
CUB}),  IROS| CHORE os goceaoacccnesoucoucs 98.0 98 

Easton. C. W. Srear.. 
OSA Mme dhcloveresceua tac seineme sage seid ors 96.0 98 

Ellsworth. F. B. Aiken. 
SOL) MLE cicloviernrmnn eestor eee 99.0 98 

Ellsworth. C. W. Grindall. 
MS Oo] Mme dacloviertincs pincia eis nencra sv tues 99.0 99 

Ellsworth. A. W. Joy. 
CSCS Pelvedhclovernsuyonc a ana eels aes odbecshs 99.0 99 

Fort Kent. Fort Kent Mill Co. 
CS. IRE Conc Hk oo oo dmonds eodoled vows 96.0 98 

Fort Kent. F. E. Michaud. 
2 PLC CRCLOVEL, asin erara ister sieuerens Guntieys 98 .0 98 

Fort Kent. H.W. Nadeau. : 
i703 mene cuclovelseenrnec teers 98.0 99 

Fort Kent. Ramsey & Daigle. 
CUA IRECEOGN YS Hany bie gn eld ones mance 98.0 99 

Foxcroft. A. W. Gilman & Co. 
77501} Pan American Red Clover.......... 98 .0 97 

Foxcroft. A.W. Gilman, & Co. 
go03 eeburekar:@loverimeeenitcne meio 99.5 99 

Gardirer. Gray-Hildreth Co. 
77525) Pan American Red Clover.......... 98 .0 97 

Gardiner. Gray-Hildreth Co. 
COlS |eRediclowerns an see eee eden elena 99.8 98 

Gardiner. Wm. W. Wood & Sons. 
Ol9 temvedeclovensemu toes at ess nen or 99.0 99 

Guilford. John Scales. 
CCE SH Te Cl ClonGies oo ce Noauobe Conlene aaa nas 98.0 

6/6 

0 

iS 

0}: 

.3l¢ 

m0) 

6 

a0 

6 

ail 

*Kinds of Noxious Weed 
Seeds. 

. 57, 38. 

32, 38, 31. 

23, 64. 

32, 38. 58, 62. 

32, 24, 62. 

58, 24, 32, 28, 37, 57, 64. 

24, 26, 31, 57. 

57. 

96 .5/32, 57, 58, 31, 2. 

* The numbers refer to weeds named in the table on pages 199 and 200. E. g. 1 is for 
Apetalous peppergrass. 2 is American wild mint, etc. 

t Sample taken under directions with guaranty and sent in by dealet. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

Purity. 

K 

: Kinp oF SEED, NAME AND TOWN OF *Kinds of Noxious Weed 
3 DEALER. Seeds. 
A ~ 

=I 0° 

8 a iP 
~ oS 3 
$ i ° 
oa) o) ics 

Hallowell, Frank S. Wingate. 
4620 lmeRedicloverucontoeere oe coe oon 99.0 98 .7/24. 

Harrington. W. W. Plummer. 
7884 lied icln vere eee eee ee 95.0 | 95.357, 32, 76, 31, 58, 62. 

Hermon. L. I. Leathers. 
MSZ) Redaclovierse sits cetera 99.3 97 .0)58. 

Houlton. Putnam Hardware Co. 
7641 Rediclover. canteen eee 99.5 | 99.3/32. 

Houlton. John Watson & Co. 
FTOU Ace lovers teeny Savan Ee eee ee 98.0 | 98.6|32, 57, 33, 24, 38. 

Houlton. John Watson & Co. 
TIS Ae clover: mene ee eae eee 98.0 98 .4/82, 57: 7, Se, 24, 5, 38. 

44, 22. 
Houlton. John Watson & Co. 

ole MGloberclaveru seen eee neces 99.0 99 .7/32, 12. 

Houlton. Jobn Watson & Co. 
ols Wa Globerclovertst = anise oe cirri 99.0 | 99.38/32, 58, 56, 3. 

Houlton. John Watson & Co. 
£7539)" Globe'clover!. /.) {78 y= 2. ane .| 99.0 | 99.8)32. 

Houlton. John Watson & Co. 
(644 Me Rediclover eae eee 99.6 | 99.5]57, 32, 58. 

Houlton. John Watson & Co. 
1@Go2|MGloberclove terete eter oe noo: 99.6 99 .3/32, 58, 24, 57. 

Houlton. John Watson & Cc. 
WC ZA0ls|| 2 REG! Clowes cosea apoocsapeocdooesec 98.7 | 98.057, 7, 23, 24, 14, 38. 

Houlton. John Watson & Co. 
WOCLO)| Nea Gone) o bot ohodisedoeouaeuasce 98.0 | 98.4]57, 32, 56, 5, 62, 7. 

Jonesport. B. B. Mansfield. 
J6O66eRedkelovereee eee eee ence 99.0 99 .4)24. 

Kennebunk. Wm. Bartlett. 
MOZA PAGIONE RSS tice eee eas Tee e here a PEM 95.0 | 96.5/57, 5, 62, 45. 

Lewiston. Ham & Co. 
TooA CLO ETA eels eaten tone 97.0 97 .9/32, 58, 5, 08, 24. 

Lewiston. Haskell Implement & Seed 
Company. 

CASSANW, 1RGroIelleniaeee . Genoa outer pomtcs 99.0 99.6 

* The numbeis refer to weeds named in the table on pages 199 and 200. E.g. 1 is for 
Apetalous peppergrass. 2 is American wild mint, etc. 

f{ Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers —Continued. 

Station number. 

7730 

7646 

7751 

+7486 

7798 

7786 

7844 

7842 

7824 

7594 

7595 

7117 

7716 

| 

Purity. 

Kinp or SEED, NaMg& Aanp TowN OF *Kinds of Noxious Weed 
DEALER. e Seeds. 

a 
le 
5 5 
.) ier 

i} 

Livermore Falls. T. Hersey Record. 
Hurekarredicloveracee cei skeet = 99.6 99 E132, 21. 

Machias. Machias Lumber Co. 
VE GUCTO VIL teeter ailc oat aee al tate nev cuahsiishionisre 98 .0 OT MN 2 Ole Oomlnoe 

Machiasport. W. S. Cates. { } 
Rie dicloviereeiaccs toler wuacsuniels ha euaiee 98 .0 94.8157, 62. 

Mars Hill. York & Fenderson. 
INGO Gonooowes oe Noe omer 98.0 99.5 

Milltown. S.S. Pineo. 
IRE GNC] OVI anit erase saree Scents eelnea 98.0 97 .7/33. 

Milo. Henry Cotter Co. 
Re duclowvierey ane Mem sete Gia tdenn tar sie et 98 .0 OY) Bey PP. eile 

Monticello. Lee Good. 
IGG), Glkansreae a wae en leres Sect nets tare ota 99.5 99.0 

Newport. Hanson & Pingree. 
VSCUCLOMET trie pa eee enencedigne as 98 .0 97 .7|57, 5, 58, 32, 24. 

Newport. Judkins & Gilman. 
unelkarred@clovers 4426. seo sao ad 99.5 99 .8/32, 62, 28 

Old Town. C. E. Lunt. 
IVECNCLOMET hominis See cuo erie ee: 99.0 99.5) 32 

Orland. A. R. Buck. 
TREC L ORE Sh Rin SE ened Nhe ELSE 98 .0 97 8/57, 32, 7, 76. 

Pembroke. Hobart-Pattengall & Co. 
ve deelomenk<)anialetccn cased ees eras sews 99.0 96.3 

Perry. J. F. Gove & Son 
Hvedaclovientr ae sa eek: 98 .0 99 .4)57. 

Portland. Allen, Ste-ling & Lothrop. 
BIVEC ClO VEL muee Chetan vaicueccrausante ls 99.0 99 .4/31. 

Portland. Kendall & Whitney. 
(CHOKE SS Gaeta ere se OUR ISng I Eau eae 97.0 99.2 

Kendall & Whitney, 
TOE Te eta aah eee nd ON Ban ee ere a 99.0 99 .2)57. 

St. Francis. C. E. Jones. 
AVE GHCTO WEL rr tye ennisl aecsr eee su egatae nero eacee 98.0 98 .5/32. 

St. Francis. Raymond Pelletier. 
IRECHCIOMER ln ee ee Eee 98 .0 99 .1|57,5. 

* The numbers refer to weeds named in the table on pages 199 and 200. Ff. 
Apetalous peppergrass. 2 is American wild mint, etc. 

+ Sample taken under directions with guaranty and sent in by dealer. 

2 

g. 1 is for 
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Table showing the results of examunation of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continuea. 

| PurRIrTyY. 

Fa 
< 
is Kinp or SErD, NAME anpd TowN OF *Kinds of Noxious Weed 
| } DEALER. : Seeds. | 
A 2 

S | se 
a S) ex 

Searsport. Giain & Grocery Co. 
CONG) IRGC OSes sscconshaseasseondeec 98.0 97 .5|32, 57, 45, 58. 

Sherman Station. J. P. & F. L. Rush. 
Wiee| hk RedeClOVeTogan ie nore ae ee 99.5 99.0)38. 

Washburn. Aroostook Co-operative 
Store Co. 

71694 leRedeclovierie- eee ier nein ee 99.5 99.0 

| Waterville. G. A. Kennison. 
7611 Ne diclowereer sarin RORanInEe ei earoo 98 .0 99 .1)58, 32, 31. 

|Welchville. Robinson Grain Co. 
(Slt ~ SRedicloviers sent ee eee 98 .0 98 .7|31, 63, 51. 

| 

Winterport. _ Isaac Rankit. 
Tio!) Rediclovier. sec he eee are ees ee 96.0 95.5/32, 58, 57, 24, 5, 76, 74. 

REDTOP. 
Auburn. Oscar Holway Co. 

All| Ata cuaire disthophisete lyst an iene renee 92.0 93 .2)80, 61, 40, 42, 53, 25. 

|Auburn. Ocsar Holway Co. ’ 
75G2| Reditoph ins Melee ed Mina 80.0 | 61.0/80, 28, 61, 53, 50, 64, 45. 

Auburn. Oscar Holway Co. 
F588 Red toptw Oa eka nn Ae eae 90.0 | 90.2/80, 61, 42, 40, 81. 

Augusta. G. D. Haskell & Son. 5 
CO9O RE top) ae eee anteaters 92.0 88 .0}25. 

Augusta. G. D. Haskell & Son. 
USAB i KE Redstopeiiss on Tercera cies 90.0 91 .8}25. 

|Brewer. H. Brastow & Son. | 
TAT MAREA EO DEN De eee ee | 90.0 | 90.2|80, 25, 53, 40, 61, 28 

Brewer. A. C. Moore. 
C2" REAtOD aa veces eis eae ete oie 92.0 91 .0/80, 25, 58. 

| Bucksport. H. L. Marks. | 
WS REAEOD Sineee De ee eee | 90.0 | 89.8/25, 80, 53, 61, 72. 

|'Columbia Falls. R. M. Allen. | [ 
(389 Ke Redtop Aan ac ee ener reeael| 90.0 87 .6|80, 25, 61, 53. 

|Columbia Falls. C. F. Wilson. | 
URcte VAG ARUAGNHO) Diyala. aeoea aise bh mice ome ai oid oo 92.0 91 .2/80, 25, 61, 40, 45. 

Cherryfield. G.R.Campbell & Co. | 
MSO SCOOP si Sees cic ces eee eukols Shon eeceeeR loner | 92.0 92 -4/80, 25, 61. 

| | 
Cherryfield. A. L. Stewart & Sons. | 

MSp0) Red top pees See a eee 90 .0 91 .2/80, 25, 61, 53, 40. 

* The numbers refer to weeds named in the table on pages 199 and 200. E.g. 1 is for 
Apetalous peppergrass. 2 is American wild mint, ete. \ 

+ Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results. of exanunation of samples of seeds 

collected by the, inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

PuRITY- 

5 | 
g Kinp oF SreD, NaME AnD TOwN OF |*Kinds of Noxious Weed 
= DEALER. s, Seeds. 
5s > 

g Se 
ao) 3 Ss 
S 5 S) A 1) ies 

Fairfield. Fairfield Grain Co. 
Til Ieee wey5 soso ene dd oo soc si tasioha uenses 90 .0 90 .8|80, 61, 40 42, 25. 

Gardiner. Gray-Hildtryh Co. 
1750! Realty Aso sSccenndesens osoupbonopS 89.0 .4/80, 25; 61, 53, 62, 40. 

Houlton. John Watson & Co. 
TMO43 Mn Globe medi topseres se ae se cetaiegte =) ele t- 96.0 98 .2/80, 25, 61. 

Lewiston. J. B. Ham & Co. : 3 

TULOE REG! thes Seo caosse saeco bsosocood0 90.0 93 .7/80, 61, 40, 50, 28. 

Lewiston. Haskell Implement '& Seed 
Co. 

i 

BGR, I Seaclciy ae ee i e te 80.0 | 88.4]80, 61, 40, 28. 

Newport. Judkins & Gilman Co : ; 

TIARS MADR CART ODE ons na nce Bes 90.0 | 90.3/80, 25, 61, 40, 55, 52. 

Portland. Kendall & Whitney. : 
OST MR CARES Dente ek ne eee adit 95.0 | 91.6|80, 61, 23, 30. 

Sangerville. Drake & Carr. : 

TASER CURED aoe see oes 92.0 | 92.6/80, 25,53; 41, 42. 

Searsport. Grain & Grocery Co. r 

UOT BRCACO DI ek es ee eee 92.0 | 90.8/80, 25, 61, 40, 42, 72. 

Skowhegan. D. A. & W.E. Porter. : 

45 Mee dktopme onan 8S acre tee ee sae ere 89.0 89.7/80, 61,°53, 25. 

RYE. 
Norway. H. E. Gibson. 

TOG WAHKRIRAO nb ooc need Gouc ono elo ds 99.5 99 .6/19. 

TIMOTHY. 
Ashland. H. B. Bartlett & Co. 

SO! TiS AAS Wboiowdh asso osdoe seeks 99.5 99 .'6| 26, 31, 28, 9,:50,°61, 55. 

Ashland. H. B. EEOC & Co. . 
AD |Past OL Ny aiaycrs cis eh anlees cieccetere as nie tenants 99.5 99.6 

Auburn. Oscar Holway Co. 
569 MalorTn O GIVE rsrst oases ususisdeta soe ener eo sinters 99.5 99 .5)25 

Auburn. Oscar Holway Co. 
i501) | endoaiTY OG Diyeeteyece ted ustarciaca cueteshe cece. veh suede ahs 99.5 99.5 

Auburn. Oscar Holway Co. 
BCG “ADbesVaRn his oe ods ties sed o ab ooo Gide 99.0 99 .6|53,' 28. 

Auburn. Oscar Holway Co. 
COS) AMINO thipeee Men coles ob ome CGD co ood 98.0} 98.6/52, 31, 28, 41 ,25. 

* The numkers refer to weeds named in the table on pages 199 and 2Uu. ww. g, 1 isk r 
Apetalous peppergrass. 2 is American wild mint, etc. 

+ Sample taken under directions with guaranty and sent in by dealer. 



216 MAINE AGRICULTURAL EXPERIMENT STATION. IQI5. 

Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

Purity. 

5 
= |Kinp oF SEED, NAME AND TowN OF *Kinds of Noxious Weed 
s DEALER : Seeds. 
a 8 
Buta 5 = 
-— | ~ f=} 
S | 3 3 
sg | = ° 

ro) io) 

/Auburn. Oscar Holway Co. 
7833) TIMOchys sey eee Gel eR eee ae 99.5 99.8 

‘Auburn. Prout Bros. 
7551, TMMOCHY pane eee Bee Ee Died 98 .0|28, 26, 81, 73. 

ewan. Wilson & Co. j 
(545 eine bree umothyaia- eee eee 99.5 | 99.6)58. 

|Bath. Kimball Bros. Co. 
TE9D I oa LiTOL Dye ede ae eee) eee eee 99.5 99.6 

\Brewer. H. Brastow & Sons. 
THO6| = Limotbysnsoaic tn oc eee ee 99.7 99 .7|81. 

|Brewer. Harlow Bros. 
TTBO| et LiINO thy cereek on Oise oe tore 99.4 98 .4158, 9, 61, 81. 

Brewer. A.C. Moore. 
WISI. Timothy mee 2 ae Nel aes eae 98.0 | 98.2/28, 58, 9, 81, 40, 26. 

|Bridgton. Cumberland & Oxford Pro- 
| duce Exchange. 

7659 AMMOt hye sera ta cic ah eee ee 99.0 99 .0)28, 61. 

‘Brownville. O.P Gerry. 
Path) AMEN Ns opocinnocomogsosH uA so onc 99.5 99 5/28. 

| 

‘Canton. G. W. Carson. 
F763 |i, Pimothyiw oa es Se heat oe aera 99.5 99 .5)50. 

Caribou. Jos. H. Glern. 
TTS Po LAINOCUY: deyssiesee ee oro nan a eee | £9.8 99 .8)77,15. 

Ca1ibou. Caribou Grange Store. | 
TCA elim GD Yee ee eee | 99.8 99 8/77. 

Carmel. W. C. Haskell. 
TRIO o DAM OEY aie eo EP On enone F 98.0 98 .5)/62, 50, 28, 58, 70. 

Carmel. Whitten & Friend. | 
F805) emo thy see a eto eee ee ee | 99.5 99.650. 

Castine. A. W. Clark. 
T7189 MOE ya eee rae ey eeacietee | 99.5 99 .6/28. 

Castine. Parker & Wescott. | 
TTOl|) phamo thy ie: Sector 99.6 99 2/45, 72. 

Castine. Patterson Bros. 
TiS) |Geebimoth ys eet ees. oo ees. een a ecu | 99.5 99.5 

* The numbers refer to weeds named in the table on pages 199 and 200. E.g. 1 is for 
Apetalous peppergrass. % is American wild mint, etc. 

+ Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the mspectors in the spring of 1015, arranged 

alphabetically by towns and dealers—Continued. 

Purity. 

E 
g Kinp or Seep, Name anp Town oF *Kinds of Noxious Weed 
3 DEALER. : eeds. A 3 
=| (S| F 

8 g z 
B sg 2 
» Fd ° 

Che_ryfield. A. M. Mathews. | 
735G)  IMAOW IN, dooooab dob oosveso sooo). Ceam 99 5/31. 

Cherryfield. J. Monohon. 
CER LRT FIN eee aee oe teste ney oS can aati Boia ee te 97 .6 97.7 2Bn oey 50, 81, 84, 26, 

Columbia. G. W. Coffin. | 
Cisksvray = AEs eaVoKelanteaiy oodles a eienstayal teed eG alate Sale fiecee | 99.0 99.3 

Columbia. H. L. Worcester. 
CS Sled Oth yews Aron Miche aesterechaet arene 99.0 99 .5)9, 61, 28. 

Columbia Falls. Chandler’s Cash Store.| 
SAG leiden ext Liyenciacses messes oan ceenaupes cus eehs 99.5 99 .7/62. 

Columbia Falls. B. B. Tibbetts. 
1S QU ave Te rrr OL Eyes ects sts sices aiies cess te, eu erscah fatal 99.0 99.5 

Columbia Falls. C. F. Wilson. 
SSO mean © tliyeusnincs taal soaks ice aie elisienstenles 99.0 91 .3/25, 80. 

Dexter. S. L. Small. 
CLD) Gitar oh A oh See Giese a meeSIccers near G | 99.5 99 5/26, 44. 

East Brownfield. E. D. Walker. 
A650] Mei mot yas Verio inmcey rede ee 99.5 99 .4|62. 

East Machias. E. E. Wiswell & Son. 
CSU] GUbea op saN yas’ ole eee Bid ooo ain oboe 1 98.0 99.7 

Eastport. G. W. Capen Co. 
7ea%2]| - TUTTO ENE Beles id odo ooo eae ods 99.5 99 .6/32, 45. 

Eastport. G. W. Capen Co. 
(S40 IMO thHY Acie oclencaaey weaves 99.0 99 .3/62, 77. 

Eastport. E.S. Martin & Sons. 
Sao Mein Obhiyetnie eee acaere ee 99.0 99 .0/58, 81, 46, 28. 

Ellsworth. F. B. Aiken. 
SOl Cee lerImot biveye ss ceist a ease eeeeshe eee 99.0 98 .5/28, 26, 50, 9. 

Ellsworth. C. W. Grindal. 
AS OA lia rlenin OUhyaiei ee wiles coal insl el euea Oa keels 99.5 99 5/64. 

Fort Kent. J. H. Audibert. 
CAOO |Weeenno tyes kw sas site rote oon Cyaticne eee 99.5 99 .5|50, 58, 28, 9. 

Fort Kent. U. Dumond. 
UNA ARV hi AS ole ces Eolmalad Gioldichaie aaa 99.5 99.5 Pe 28. 

* The Pampers refer to weeds named in the table on pages 199 and 200. E.g. 1 is for 
» Apetalous peppergrass. 2 is American wild mint, etc. 

7 Sample taken under directions with guaranty and sent in by dealer. 



218 MAINE AGRICULTURAL EXPERIMENT STATION. IQI5. 

Table showing the results of examination of samples of seeds 

collected by the mspectors in the. spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

PuRITY. 

L 
iS 
ic Kinp oF Sepp, NAME AND Town. OF *Ixinds of Noxious Weed 
=) DEALER. Re Seeds. 
a eg 
S eI 
no & = 
~ i= 

2 5 5 
mM io) ics 

Fort Kent. J. M. Duprey. | 
CLOT CRM Brn esYopRlenigen moth aiomigs aa moe oe pole ooo 99.5 99 .3/9, 50, 28, 26. 

Foxcroft. A. W. Gilman & Co. 
TiO04)y dan peratormumobthiyes preside citi 98.75] 99.0/28, 58, 81. 

Foxcroft. A. W. Gilman & Co. 
7505) Gold Medal mimothy-.4heo. ae 9955 99 8/26. 

Franklin. F. P. Gott. 
1850) MEIMOLYAe ee OE GOCE 99.5 99.6/28, 9. 

Franklin. D.C. Bragdon. 
7870|> TimothyApne nate een eee 99.6 99 6/50. 

Gardiner. Gray-Hildreth Co. 
1524) sPanvAmenican Mmothyaere ce iseee 99.5 99 .4/58, 28, 81, 26,.62. 

Guilford. H. Douglass & Co. 
ViCEIY AI Eh awVonn ones awstats oraladeco cee ic Lao.ciold 6 99.4 99 .3)9. 

Harrington. O.S. Plummer & Son. 
(385 imo thy ence ones oe Ce REE RSG 99.5 995/31, 26. 

Houlton. Almon H. Fogg. 
(G40) MIMO th yea ye Rie ee eted ee eater 99.0 99 .7/62. 

Houlton. John Watson & Co. 
1/504) einem ireemisnmothvaccis cin enicieneicicnee 99.5 99 .5/61, 31, 50, 28, 9, 26, 44 

Houlton. John Watson & Co. 
TVcOS|ebine “neewhimothiyeeera einer a 99.5 99 .3/50, 9, 31, 28, 26, 45, 58, 61 

Houlton. John Watson & Co. 
1009] ebinemireembimothyerreie eisai 99.5 99 .6|50, er i, Gul, GR, cua. 

26, 9. 3 

- Houlton. John Watson & Co. 
(O10) Pineeireewhimothyee see eee 99.5 99 .7/83, 26. 

Houlton. John Watson & Co. : : 
1/D20| shines reewinnm Obl yercia aerate ee 99.5 99 .4|28, 53, 31, 61. 

Houlton. John Watson & Co. 
D4) einem ireesimothyeem ater eet: 99.5 99 4/28, 50, 9, 58, 25, 40. 

Houlton. John Watson & Co. 
i@oGL|) YBossebimothyaee ons cies Ea aaa ten os 99.7 98 .7 62, 28, 53, 33, 50, 77, 45, 

83, 31, 80, 61. 

Houlton. John Watson & Co. } 
17661) Pine hreeiiimppthyeceirie sre tener 99.5 | 99 .6|62, 28. 

* The numbers refer to weeds named in the table on pages 199 and 200. E..g. 1 is for 
Apetalous peppergrass. 2 is Ame1 can wild mint, etc. f 

+ Sample taken under directions with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Continued. 

PURITY. 

2 | 
FI Kinp oF Seep, Name and Town OF | *Kinds of Noxious Weed 
=) DRrALER. : Seeds. 
A ip 

§ ap oS 
~~ a 3 

S } 
a S) cs 

Houlton. John Watson & Co. 
fi@aOGl) | Boss'himothy siG: 2-2. see eel 99.7 99 4/28, 81, 52. 

Houlton. John Watson & Co. 
1409 peebine ree him Ot hyneiee cya eelcieie crete 99.5 99 .6|53, 45, 77, 31, 28, 26. 

Intervale. J. W. Rideout & Co. S 
7816) Timothy........-. podoouduneogevgs 97.8 98 .0\28, 81, 26, 25, 61, 50, 58. 

Island. Falls. Island Falls Grange Store. 
ide.) ben udet TINO G iyies eles aes nc aerecws cascliaevesserstes | 99.5 99 .7|77, 26. 

Jonesport. B. V. Mansfield. 
SOG Meum O bhi yeti siete oe aa cuct asa aia taekere | 99.5 99 .6)50. 

Kenduskeag. A. M. Foss. : 
iC 5D DIINO EVA Scitation Grolsuaen nae ruse 98 .0 98 .0/28, 26, 50, 34, 45, 58. 

| 
Lewiston. E. P. Ham & Co. | 

STR) MBO NTS Gin bore eae in Cie roe EE cll) 9OE5 99.5 

Lewiston. J. B. Ham & Uo. | 
EO anwAIm ericanw btm Ot Myers ace ae ele | 99.5 99 .6|50, 61, 28, 79. 

| 
___|Lewiston. J.B. Ham & Co. 

CERN. WihengUelihy, Kos a dala s coe oe oo eee coloe | 98.0 98.7/50, 41. 

Livermore Falls. T. Hersey Record. | ; 
4o2cmeGoldeMedall timothve .s-mrinns ocetee | 99.7 99 .7/26. 

Lubec. J. M. Pike. 
S39 alumnae Chisy peony ey canteen rsa sa ehcecrar ais | 97.8 97 .3)28, 58, 25, 45. 

Lubec. S. B. Stuart & Co. 
Sara |femeluira o Ghia aie et cessor as a were ears | 99.5 99 .3)50. 

Machias. L. W. Longfeliow. | 
CSUN A tibanane oN paes aise aii Hla caainiorcoeelcha ola | 99.5 99.6) 50. 

Machiasport. E.S. Cates. 
(SCS mem Lived mete eee sent ene | 99.5 95 .2/61, 32 

} 

Milford. Spruce Bros. & Co. | 
(7800 ephimothyAn ere aera eres essuOQwA! 99 3/28, 53. 

Milford. E. W. Stuart. | 
SOD). AipaavarnanAy aes See aia eee aes Lae | 99.4 98 .8/28, 26, 58, 50, 51, 9, 45, 31 

Milo. C. W. Wentworth. | 
ACS eT Chivicver eae ce teach eutor eee Moe | 99.0 98 .5/26, 28, 58, 81, 34, 45, 61, 

| ZO Solr 

Newport. Judkins & Gilman Co. | 
77485| Fan American Timothy.....- ce a Sli 99.5 99-350), 61. 

* the numbers refer to weeds named in the table on pages 199 and 200. E. g.1 is for 
Apetalous peppergrass. 2is American wild mint, ete. 

} Samples taken under direction with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the, mspectors in the spring of 1015, arranged 

alphabetically by towns and dealers—Continued. 

PURITY. 

H 

3 
Kinp oF Seep, NAME anp TOWN OF *Kinds of Noxious Weed 

3 DEALER. ss, Seeds. 
A ~ 

dq iS) B 
3 z = 

3 5 5 
ND oO ics 

Newport. Judkins & Gilman Co. 
G50 le STIMOGhyAsesiee een een ea eee 99.3 99 .5|50, 61. 

Norridgewock. Norridgewock Farmer’s 
Union. 

7819 Pima o thy avaehet severe eesen es ote preeeele 99.5 98 7/53, 25, 79. 

Noth Berwick. D. W. Bragdon. 
(Oa), elamothiye sense alse cere 99.5 99 .2/26. 

North Berwick. Johnsor Bros. 
C636)" - Tmo thyesos onc ee ae ee ease 97.0 97 .8|28, 58, 50, 26, 31. 

North Newbury. C. A. Staples & Son. | - 
(GLG ATM ot hyve ae ene ae 99.5 99.6 

North Sullivan. Hooper, Harvey & Co. 
CActaYS) WE Manor ouy Apeniice pak ads inland mre 5 Malai tio. 99.5 99 .3/50, 61, 33, 26. 

North Sullivar. H.E. Robertsor. 
F860 ||imo thiyee ee oe eee ne ae 97.7 98 .4/28,:50, 79, 31, 62- 

Noith Vassalboro. W. A. Lord 
(GEL ATimothyas paneled ee eee eT 99.0 99 .3/58. 

Old Town. Old Town Supply Co. 
(S03) Lim obhysic ence eae eee 99.5 99.6 

Old. Town. Old Town Supply Co. 
(804 ho Timo thyene anc eee oa ee nt ers 99.5 99 6/53. 

Pembroke. C. Laughlin. 
1S4.6|% Vimo thy-e Seve ects ee eee 99.5 99 .4/62. 

Perry. J. F. Gove & Son. 
1341) CDM t hype o ee en ee eae ee 98 .0 99 .0/28, 24, 26, 62, 58. 

Portland. Kendall & Whitney. 
TOO! imo thy. done oe ee ea 99.5 99 5/28, 26. 

‘Portland. Kendall & Whitney. 
CLE alowl Mh envoy oniewate Aisa aired shee aiecs Oto ocr are 98 .0 98 .9/81, 2. 

Presque Isle. E. M. Fernald. 
PASEO Genel Cibestoynlaniaencrr nels jy Guers nied bie eta acinar ero 98.6 99.0/58. 

Princeton. H. H. Allen. 
CheeLO PS A Da tooKOMakirenin Gua ib .c occle bin min id cteooo enol 99.5 99 .3/50. 

Rumford. A.S. Burgess. 
ZECA SHS) | ead LsbecKe ya antonty Senin 9 Chea ae crook exocuaatece 98 .0 98 .7|58. 

|Sangerville. Sanders Bros. & Co. 
CHES A brheavoyHlanitiay aes vs ceo Moe catciold olowioto acl 98.0 99 5/26. 

* The numbers refer to weeds named in the table on pages 199 and 200. 
Apetalous peppergrass. 2 is American wild mint, etc. 

E. g. lisfor 

+ Sample taken under diiections with guaranty and sent in by dealer. 
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Table showing the results of examination of samples of seeds 

collected by the inspectors in the spring of 1915, arranged 

alphabetically by towns and dealers—Concluded. 

Purity. 

e 
ss 

= |Kinp or Seep, NamME and Town OF *Kinds of Noxious Weed 
3} DEATHS. : Seeds. 
A 2 
S a | 
~~ = = 
3 3 2 
zi S) & 

Searsport. Whitcomb & Son. 
PUA oleuTrT OBL ye chess cet chains ene ee ah os ede 99.5 99.7 

Skowhegan. D. A. & W. E. Porter. 
77494| Pan American Timothy............. : 99.5, 99 .3/58, 62, 28, 81. 

Skowhegan. 8S. W. Gould. | 
ASO) Heelan OG hiye earsver anton case ete is Goiones seas lae 98.0 | 98.4/53, 61. 

South Windham. Fred Scott. | 
Orel emeeslon TY © Lye 0) ay siSire: sp eaeeeaa os cue ah a eecuetioes ate GSAOM AOS. 2/289 535 SI e26n DOs 

Springvale. S. D. Hanson. | 
AGa2 MeUMOLL Vera ele lsietohe heen ey erece ie ah CN) | eed/|istsh 

Springvale. Rowe «& Bartlett. 
BEAD) biti oo Bl hie oare Nels ates one naccet beet eae ence 99.5 | 99 .1)53. 

Stockholm. Louis Anderson. | 
OOD MMO ITMOL hive eu eyia esis s Aydatine Hae nls cae CE || Ose 

Westbrook. John Lawrence. 
ZOOOIMEUTTM OEY oes eins ee eee ae 97.7 | 98.0|28, 26, 58, 25, 41. 

West Hampden. C. lL. & R. G. Barrows. | 
GCs Wabi o Givi yale tse Se. Cece cee reyes eee ee ewe 99.4 | 99.4/58, 9. 

West Jonesport. Cummings & Norton. 
ESAS \teuelytrd OG hives seers ectan cor eeee ean ec tat 99.0 99 4/28, 31, 53. 

West Pembroke. E. H. Fisher. 
FESR TOSERRCON Tg ae ea an ee 98.0 | 98.8/62, 50, 53, 25, 31. 

Winterport. Chas. R. Hill. 
AGSO Mapleton © thay tages fis elt situ epsbenels ance ee 99.6 99 .5/58. 

Winterport. Isaac Rankin. 
ATTEN soy TSR TCR eee a 98.0 | 98.6/58, 28, 2, 25. 

VETCH. 
Auburn. Oscar Holway Co. 

COBB. NU GRICE ee rae Da at are PE Rea lpra 96.0 98.1 

WHITE CLOVER. 
Auburn. Oscar Holway Co. | 

350 lenben@ loversaman sewer eet otc ae 95.0 96 .8/53, 28, 31, 5. 

Gardiner. Gray-Hildreth Co. 
Goo aeVhibel@lowerysnie as ones cle 95.0 Ce TOAy UG, G7, ety m, Ze. at 

29, 68 

MIXTURE. | 
South Paris. N. D. Bolster Co. | 

GUO anna wink GAGS rear Meee aia eh sien edse te, Gone = 83 .3/62, 42, 61, 2, 25, 41, 80. 

* The numbers 1efer to weeds named in the table on pages 199 and 200. E.g.1 is for 
Apetalous peppergrass. 2is American wild mint, etc. 

f+ Sample taken under directions with guaranty and sent in by dealer. 

3 
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Table showing results of examination of samples of seed in 19T5. 

KIND OF SEED AND NUMBER OF SAMPLES. 

| | | 
. | {eras | 

| S| = | ee 
Name or WEEDS. ene < | = “| | oa 

S| Sal epg e|a13| 2 

ea|<)/a| ea] ea] | OIE | 

Number of samples examined....,. 100} 97; 19) 132) 23) 23) 27 15, 3 6 

Apetalous peppergrass............ | 1 3| - | a oe ee | x | 1 = 2 

American=wildsmint=-)-- 365%. ee - ={5 = | 4 = Spies | = = = 

Barnvardlerassse ee eee ee | 8} -| - | Si Si) = | 4 1 = 1 

Beaked nightshade..............- ee te ees (ec ahp aoe | eae es 

Blackamnedick 5 ss-ee- cen ees ae 16! 55 y\ = - | = ee | Aas 

Bladdenketmiaee cae eee eee joel = Sie ie= - L = = = 

Birdistoottrelolle eee eee Gy = 2 all rea Tae | 2 | = es = 

Blue field madder..............-.| fl eee | Be eee a {ene ole He 

Blueivervain= a ee ie ae eee | = = 1 PAW eos |e | pS = - 

Bractediplantaine= 2 eee ae 2g) = - | = se foe We = 

Canadathistlesee net eee =i) 14) = | 2) — ea Se ae 

Catnip ee een eee ee | 3 1 2) rt hee | 2d Ra eee [cep | home al PES 

Charloclois2 2 ts ese eee ante 7 sci ptico ea = = = Was = 

Chicory BE Nes tn yt hay eee | Slike | - -| - = = Scie ee 
Glarkiaas as cE Ie eee lee - = ipo os = = | = a 

Common chickweed............... fee =) = ~ Ee | = <nten 1| c 

Common nightshade.............. = = = = fetal |S oie Ss : 

Common: St:John wort eee Ce tae i = = cs = ES cbs 

Gornicockle: 3): tir aoa eee ae [= = - - | -| - = HS a 

Cornteromwelle- eee ere eee W\\- = |e = | a (ae = = = s 

Cormsmay weeds ee eee eee ies 2 ge a Reged rH Pees et a Ve NS 

CTAB EASE o aincnss hee esa eo esaectoee | PA ied ee - - = 4) - - - 

Crane's) bill Gasman sa Ope ee eee jo Ds = = | ou es = = = "i 

DOCK 2s 2 See ee ee | 29) 36 11 2) - - - - 1} - 

ESTE Obs Atte ee ee ee ee | = = = 20! 17) - = 2 = 3 

Byenin 2 primMrose--. pee eee 2 1) = 42)" = = = = = a 

Falsefiax! crac she ere ae Ee ec Ap aN Se EIN ea lier ern A = 

Bivesingercrn. soc ee SE. avs ere lane 1 - 58 5)° = - - 1) - 

Flax dpddens: 00.5. Mee eee = ee ed ee || = ate 

Kowlaneadows2rass: +e ee fos = | =|) = I L = = en = os 
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Table showing results of examination of samples of seed in 1915 

—Continued. 

Kinp oF SEED AND NUMBER OF SAMPLES. 

| 

| | | ; 

- | : | 5 2 | Ag 

Names or WEEDS. Ft llleeares mi : 3 
Fi e aS =| I iB 
St Sle ssl o| 3 < ro) % g ot rs} 
LS S g ql Q © 5 a 
S) o Wi] ° fo! tp : oe os 
it ee | | ma er i ei sa cS 
Sil etes a) Sl el es ey a2 ee & aes = iS = 
me) <| 24/6 | =| S| mB] o B| = 

zs a Aah | 

* BinncSRaorh See ee ee ee 2415022 |en rote i stat ad aE 

Greenitoxtalls- perce cis cueete ere elaine 59| 11 5 4) - 15} 20) - - 2 

TEIGE LAT Se oe GeO EOE canene ohana Aes 1 Se = & ue a im 

IBGCE@ mone ncasccodee ano oMobsl) = 4) = 3 ES = = su ra 

oanyealvssimunen = sierra ieee = - = = = a a a i) oe 

imdranemallow nee teee = pale se - - - = = i> = = x Ee 

IK OEP ET ASS Mei aAse os ciseere een lacuenn aoa 5) - = = = 2 Tees Lx 

Wacdyasnt mum berersee sake corse 21 1 1} - - (Hy alal ee = 

INilaiyawiee Geer u tiene te ey een stra) a) vlectstens 2| 14) - 3 1) - = = = Ee 

TM Pinfis|) 2'h gece ae a et Bei Aloe ZA et) eee ee eS a Sa Ms 

Wieth mpllleings sco eecana dose ee bees = - = 6 |e = = 2 & 

Mouse'ear chickweed............. - 7 - 6) = = = i} = 

IVINS CAT ate rcus gers cara tals ak sie 1 1} -- ~ - = 1 se = 

Night flowering catch fly.......... 8} 61 1 4; - - - i = = 

Ole=witchtevasseeicieaes ie eee 6 8 = 15 2 I = - = 

* Ovoid SpPIKeRrus hypo enen cet hes esse - Ls = ie = = = = = 

Ox eye CalSVech sk cjeos frets a sjsues eee - i) = es ss ea a EE a 

iPalewpersicaviat ee yan = - = = rei (EENO leer G he = = bs 

Pennsylvania persicaria...........| - - - - - 4 2 = = 

IPED DELELASS 3. = mete uted seiteivss Sites aten - 6; - 36 2; - = = = = 

PS WiEC Mee iaye ate nts concen nisi acne 2 Le 3; - 2 B]} = - = 

Pimpernel ws ence se eS Me ee Ti esc = = = x S 2s es e 

Blantainsee era iene lene are 5; 19) - isi} TY - - Li 

Poisonphemlockwr st) aay. ses athe) te - - = Qs ee 5 ms B 

insane mit ale p uae eR hae te tecs ve - 1} - 1 1j - - - als 

FEUD EWE OGL ee Aes: Ua cestan arts fab irae nada fil 6) - 1] - = 7 5 2 = 

RID eras el tee eae ree ase 48} 138 6 Ns = - - = Uy) 

UC eS lantaln ane ieee nee 31} 11 7| 42) - - 2) - - - 

RUE EM Wak ou., ob ob soe odeboes Jin - - - - - 4), - - =|. 2 
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Table showing results of examination of samples of seed im 1915 

—Concluded. 

KIND OF SEED AND NUMBER OF SAMPLES. 

: : 
pie & 

Names OF WEEDS. : Bll S = j A 
} ow > ir] § fat > 

Featsse pecetnl tees ES » | = Ss ° 2 = a a q ° 2 
va o SI » o S o 3 B) g = 5 g =) ao <5 » =} 
oO | ca 3 SMM rou anS} to, les & On| gor de G = 5 = 
Cole Sele i ewe eal ss ell GS file ee 

| | 
err 

Samdsvocke ts. ce ttscsteec enor eens - - - 1] - - = - - - 

SEd GORE AENG, acer orm arr ieee try ee 4; = 19} 19} - 1} - - - 

Sheeprsorrel yey Ale eee ricicens cesta easecte US - Byer 3 Pl 1; - - - 2) - 

Shepherd’sipursee. sae serra - Ol = = = = = = S40 = 

Slendericrabfrassssce ei veeeeene 6 - 1 1 1 1 6) - - - 

Small flowered crane’s bill......... - - - - Selene = - 1} - 

Sprine sidan e pore - - - - - - 1; - = - 

SDUrsen crete ek eis serine pene 2 - - - - 2 - = 

Sucklinoicloversecaeeie ee eee eeee - 20) - - - - - - 1) - 

Sunflowenke eset ane miee - - = - - 1; - i =] = 

Aum ble=weeda wavaeee seine yee Tilly M3 1 2 = 5 a= - | - 
Ig 

Virginia three-seeded murcury..... TH = - - - = - - = - 

iWralliispeediwelllicey ara tvacsrateis creer = | i) es 1 2) = - - = 

IWihiteavervalny aricept tiara si -| - 5] = - - = - - 
i] i 

Wihorled:mallow-en ieee 1) - - - = - - - - - 

Wall debirckawheatsme seem ieee =) = - - - Dein = Srlhg 
} | 

Waldtcarrots sence eee -| Ii) - - - - - - =a 

iWalllowsbherb suerte isis mere cole - 1 = Se = = = a te 

Winged pigweed..........-..-+0:- mae men aU er et ob t's fe a 

iWiormseed mustarden- saeco oe dll Sapa ae 4| - ~ -|-- -| - 
| | 

Vatrow:,): Lueices wes eA tela |e) ce Pee Tie 96 | Sm ae | ace eee ie 

Wellow daisy: acim nee oe aif yo ls Bane ane ss lea cens en 

Vellow foxtail es eeee ee eee al ee meee Sail ah Se |S 

Nellowsrocketih. creer ee - 2) - Bios lars = =~ J} = 

Yellow-wood sorrel. ..-....---.-- - | - - 2) - -| - - Solin 
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74 

FERTILIZER INSPECTION, 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of commercial fertilizers in Maine. It is 

the duty of the Director of the Maine Agricultural Experiment 

Station to make the analyses of the samples collected by the 

Commissioner, and to publish the results of the analyses ot 

the samples of commercial fertilizers, together with the names 

of the persons from whom the samples were obtained, the names 

of the manufacturers thereof and such additional information 

as may seem advisable. 

The outlines of the requirements of the law begin on page 226 

and the explanation of the tables on page 228. The tabulated 

results of analyses begin on page 230. The discussion of the - 
results of analyses and an article on fertilizers without potash 

in 1916 follow the tables. 

Note. All correspondence relative to the inspection laws should be 

addressed to the Commissioner of Agriculture, Augusta, Maine. 
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OUTLINE OF THE REQUIREMENTS OF THE Law. 

The following are the chief points of the law and the regu- 

lations. The full text of the law will be sent on application to 

the Commissioner of Agriculture, Augusta, Maine, 

1. Kind of materials coming under the law. The law applies 

to the sale, distribution, transportation, or the offering or ex- 

posing for sale, distribution or transportation, any materials 

used for fertilizing purposes the price of which exceeds $10 

per ton, and to lime, marl and wood ashes intended for fertil- 

izing purposes at whatever price they are sold. | 

2. The Brand. Every lot or package shall be plainly marked 

with: 

The number of net pounds in the package. 

The name or trade mark under which it is sold. 

The name and principal address of the manufacturer or 

shipper. 

The minimum percentage of nitrogen, or its equivalent in 

ammonia, in available form. 

The minimum percentage of available phosphoric acid (solu- 

ble and reverted). 

The minimum percentage of total phosphoric acid. 

The minimum percentage of potash soluble in water. 
In the case of lime, marl and wood ashes each package shail, 

in addition to the above, be plainly marked with: 
The minimum and maximum percentage of total lime (cal- 

cium oxide). : 
The minimum and maximum percentage of total magnesia 

(magnesium oxide). 
The minimum and maximum percentage of lime combined 

as carbonate (calcium carbonate). 
The minimum and maximum percentage of magnesium coin- 

bined as carbonate (magnesium carbonate). 
The minimum percentage of lime-sulphur (calcium sulphate) 

in gypsum or land plaster. 
If a fertilizer (including lime, marl and wood ashes) is soil 

in bulk or put up in packages belonging to the purchaser, upon 

the request of the purchaser he shall be furnished with a copy 

of the statements named above. 
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3. Manufacturers’ certificate. Before manufacturing, sell- 

ing or distributing a commercial fertilizer a ceritfied copy of 
the statements named in 2 shall be filed with the Commissioner 

of Agriculture. 

4. Manufacturers samples. When the Commissioner ot 

Agriculture shall so request, the manufacturer shall furnish a 

sealed package containing not less than two pounds of the com- 

mercial fertilizer. 

5. Registration fee. A registration fee is assessed on any 

brand offered for sale, distribution or transportation in the 

State as follows: $10 for the nitrogen, $10 for the phosphoric 
acid, $5 for the potash and $10 for the lime contained or said to 
be contained in the fertilizer. The filing of the certificate and 

the payment of the fee is required from only one person for a 
given brand. 

6. Registration may be refused or canceled. The Commis- 

sioner of Agriculture may refuse to register any commercial 

fertilizer which bears a name that is misleading or deceptive or 

which would tend to mislead or deceive as to the materials of 

which it is composed. The Commissioner of Agriculture also 

has power to cancel the registration of a fertilizer manufac- 

tured, sold, distributed or transported in violation of any of 

th provisions of the law. 

7. Adulteration. A fertilizer is adulterated if its weight, 

composition, quality, strength or purity varies from its fixed 

guaranty or if it contains any materials deleterious to growing 

plants. 

8. Misbranding. A fertilizer is misbranded if; the package 
or label carries any statement, design or device that is false or 

misleading in any particular; the container does not carry the 

statements named in 2; the printed statements attached to the 
container differ from the statements in the certiticate; and if 

the registration fee has not been paid. 
9g. Analysis for correspondents. A special law provides for 

the analysis of samples of fertilizers on sale in Maine taken in 

accordance with the law and the payment of an analysis fee of 
$10. If the analysis proves to be of public importance the an- 

alysis fee will be returned. Otherwise the money will be used 

in the enforcement of the law. Blanks with full directions will 

be furnished by the Commissioner of Agriculture on request. 
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10. Written guaranty, the dealers’ safeguard. No prosecu- 

tion will lie against any person handling commercial fertilizers 

provided he obtains at the time of purchase a written guaranty 

signed by the person residing in the United States from whom 

the purchase was made to the effect that the commercial fertil- 

izer is not adulterated or misbranded within the meaning of the 

Maine law regulating the sale of commercial fertilizers. After 

a person has been duly notified that an article of commercial 

fertilizer appears to be adulterated or misbranded the written 

guaranty will not protect further sales. 

11. Hearing. The person who is believed to have violated 
the law regulating the sale of commercial fertilizer will be 

granted a hearing at which he may appear in person, or by 
attorney, or by letter. The notice of the hearing will name the 

time and place of the hearing and a copy of the charge. Fail- 

ure to appear will not prejudice the case. The hearing will be 
private and every opportunity will be given for explanation and 

the establishment of innocence. If the time appointed is not a 

convenient one, postponement within reasonable limit will be 

granted. 
12. Penalty. Violations of the law are punishable by a fine 

not exceeding one hundred dollars for the first offense and not 

exceeding two hundred dollars for each subsequent offense. 

RESULTS OF THE INSPECTION. 

The tables giving the analyses of the samples collected by the 

Commissioner of Agriculture during the year 1915, follow. 
The table on the even pages gives the Station number of the 

sample, the name and residence of the person from whom the 

sample was obtained and the month the sample was drawn. 

The table on the even pages gives the Station number of the 

samples and the detailed analyses. By means of the Station 

numbers the two tables are readily compared. 

EXPLANATION OF THE TABLES. 

Under the head of “Nitrogen” fa Ae tables are found seven 

columns of figures under the following headings: 
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1. The mitrogen from mitrates. In this column is given the 
percentage of nitrogen present as nitrate. Nitrate nitrogen is 

wholly and quickly available. 
2. Nitrogen from ammoma salts. In this column is given 

the nitrogen from ammonium salts, chiefly sulphate. Ammonia 

nitrogen is not as quickly available as nitrate nitrogen. 

3-4-5. Organic Nitrogen. The organic nitrogen is valuable 

in proportion as the percentage of the active is greater than the 

inactive, and the amount of water soluble is large or small. A 

fertilizer showing more than twice as much active as inactive 

insoluble nitrogen would’be rated as high grade. Also in one 

carrying a quite large percentage of water soluble and small 

amounts of active and inactive water insoluble the nitrogen 

would be likewise rated as high grade. One showing a small 
amount of water soluble and a larger amount of inactive than 

active would be classed as a poor grade of organic nitrogen. 
The percentage of inactive as compared with the total organic 

is the measure of the value of the organic nitrogen in the goods. 

With a fair amount of organic nitrogen soluble in water, a large 

per cent of active and a small amount of inactive, the organic 
nitrogen is considered good. If but a small amount is soluble in 

water and less active than inactive is found the organic nitrogen 

would be considered low grade. 
3. Water soluble organic nitrogen. This is the soluble ni- 

trogen from organic materials, such as dried blood, dried fish 
or meat, tankage, cottonseed meal, etc. It dissolves in water 

and is quickly and completely available to the plant. 
4. Active water insoluble orgamc mtrogen. The nitrogen 

in this column is that portion of the organic nitrogen which is 

insoluble in water but is converted into ammonia by the action 

of permanganate of potash. It is quite available. 

5. Inactive organic mtrogen. This is the portion of the 

organic nitrogen that is not converted into ammonia by the 

action of the permanganate solution. It is only slowly available. 

6. Total nitrogen found. 7. Total mtrogen guaranteed. 

Phosphoric Acid. The table shows the percentages of water 
soluble, insoluble in weak acid found, and of available and total 

phosphoric acid found and guaranteed. 

‘Potash. The table shows the percentages of water soluble 
potash found and guaranteed. 
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DiIscussION OF RESULTS OF ANALYSES OF FERTILIZERS. 

The errors due to the sampling and laboratory examination 

effect, of course, the results of the analyses as reported, With 

the best of care, different samples taken from the same goods 

at the same time and examined by the same analyst will show 

slightly discordant results. These may be slightly too high or 

slightly too low. A variation of two-tenths of a per cent in the 

actual content may occur. That is, the examination of a sam- 

ple of goods that actually carried 4 per cent nitrogen might 

show a result as low as 3.8 per cent or as high as 4.2 per cent. 

Hence when only a single sample is examined variations t9 

these limits would always be passed. If several samples of the 

same goods are found to be all or nearly all only slightly low a 

case could probably be maintained under the fertilizer law, pro- 

vided the other constituents were not present in sufficient ex- 

cess to indicate the sample taken did not fairly represent the 

output. 

Nitrogen and potash are the most costly constituents oi 

fertilizers, and in examining the tables special attention shouid 

be given to these constituents. When there is a marked defi- 

ciency in the goods, the fact is noted in the tables. When 
there is a shortage of more than .2 per cent in one constituent 

and a corresponding overrun in others, no comment is made in 

the tables. 

On the whole the fertilizers of 1915 are fairly well up to the 
guaranty. It is to be remembered, however, that these guaran- 

tees are minimum and not average guarantees, and that com- 

panies whose goods on the whole run close to their guaranteed 

analyses may be manufacturing too close to their minimum 

guarantees for safety to themselves or their customers. 

Formerly the lower figure in a guaranty was usually main- 

tained with a good margin for safety. There seems to be a 

growing tendency on the part of certain companies to manu- 

facture too close to the minimum guaranty. Of course in 

theory a fertilizer should never fall below the guaranty for 

that is supposed to be its minimum. 

In quite a number of instances 1914 goods were sampled and 

the analyses are reported herewith. Wherever it is known to 

the Station that these were 1914 goods the fact is indicated in 

the tables. 
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FERTILIZERS FOR House PLANTs. 

The inspectors collected samples of four different fertiliz- 

ers on sale in the State in small packages for household plants. 

Bowker’s Ammoniated Food for Flowers, Bowker Fertilizer 

Co., Boston, (No. 3635), carried 1.90 per cent of nitrogen, 

with a guaranty of 2.47 per cent; 7.30 per cent of available 

phosphoric acid with a guaranty of 6 per cent; and 3.38 per 

cent of potash with a guaranty of 2 per cent. 

Mak-Gro Concentrated Odorless Plant Food, The Consum- 

ers’ Fertilizer Company of New York, (No. 3634), carried 
2.45 per cent of nitrogen with a guaranty of 2.46 per cent; 

g.24 per cent available phosphoric acid with a guaranty of & 

per cent; 8.12 per cent potash with 8 per cent guaranteed. These 

goods were not registered. 

Sterlingworth Plant Tablets, Sterling Chemical Co., Cam- 
bridge, Mass., No. 3637, was without guaranty and was un- 

registered. It carried 8.85 per cent of nitrogen, 13.02 per 

cent of available phosphoric acid and 8.65 per cent of potash. 

Verdantine Plant Food, made by the Union Chemical Co., 

Lewiston, Maine, (sample No. 3636), carried 7.29 per cent of 

nitrogen with a guaranty of 5.20 per cent; 7.04 per cent avail- 

able phosphoric acid with a guaranty of 5.5 per cent; and 8.91 

_ per cent potash with a guaranty of 15.5 per cent. 

New Minerat PLAN? Foon. 

Two samples of the material put out by the New Mineral 

Fertilizer Company were examined. These goods contained 
practically no water-soluble plant food. When treated with 

strong acid about two-tenths of a per cent of phosphoric acid 

goes into solution. One of the two samples was in very poor 

mechanical condition. It contained pieces of unground rock as 

large as the end of one’s finger. 

These goods were not registered in Maine in 1915. 

LIME. 

The Pownal Lime Company of Boston, Mass., registered 

ground limestone that was guaranteed to carry not less than 50 

per cent lime. The sample received (3519) carried 46.44 per 

cent calcium oxide (lime) and a trace of phosphoric acid. 
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The Rockland & Rockport Lime Company of Rockland, 

Maine, registered R. R. Land Lime with a minimum guaraniy 

of 60 per cent total lime (calcium oxide). Two samples (3530 

and 3539) were found to carry 58.40 and 60.00 per cent lime, 

with traces of phosphoric acid. 

The United States Gypsum Company of Chicago, Illinois, 

registered Land Plaster with a guaranty of 92 per cent calcium 

sulphate. The sample (3525) examined carried 85.9 per cent 

calcium sulphate. 

DELAY IN THE PUBLICATION OF THE ANALYSES. 

Under the law it is the duty of the Commissioner of Agricul- 
ture to collect the samples of fertilizers, and it is the duty oT 

the Director of the Station to make the analyses. The collection 
of samples usually begins by March Io and ends by May 25. 

This year (1915) the first samples were received April 5, and 

the last sample September 17. It was not possible to complete 

the analyses until the end of September. The reports of the 

analyses were sent to the Commissioner of Agriculture fro: 

time to time during the summer as they were completed. 

The samples as received at the Station were identified by 

number, but without information as to the brand, the guaranty, 

and the maker. This information for most of the samples was 

received at the Station October 13 but the data for the last of 

the samples were not received until November Ig. 

As the results could not be put in tabular form for printing 

until after all the data were at hand, the copy for the tables 

could not be sent to the printer until late in November. The 

law requires the Director of the Station to “publish the official 

bulletin giving the results of analyses that are deemed of public 

importance annually in the month of October.” It was impos- 

sible to comply with the law the present year for the reasons 

stated above. As it takes from 8 to 10 weeks from the time 

the copy is sent to the printer before the completed pamphlet is 

received from the binder, the fertilizer analyses for 1915 will 

be distributed about 3 months late. 

ANALYSIS OF SAMPLES SUBMITTED BY CORRESPONDENTS. 

All analyses of commodities coming under the laws of which 

the Commissioner of Agriculture is the executive are mae 
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by the Director of the Station at the request of the Commis- 

sioner. There is a special law (Chapter 130, Public Laws of 

1911) which provides for the analysis of samples of fertilizers 

taken by any citizen. It requires the sample to be taken in 

the presence of a witness from not less than 5 packages in a 

manner prescribed by the Commissioner of Agriculture, The 

sample shall be accompanied by an analysis fee of $10. lf not 

more than one sample of the same brand has been analyzed, or 

if the analysis differs materially from the guaranty, the analysis 

fee is returned to the sender. 

The description of the goods may or may not be sent to the 

Commissioner as the sender chooses. It is not necessary, as so 

many seem to think, that the name of the brand and its analy- 

sis be sent with the sample. But this information must be 

given either when the sample is sent or after the analysis is 

reported to the sender if he wishes the refund. 

No samples should be taken without first getting complete 

directions for sampling. These may be had from the Commis- 

sioner of Agriculture, Augusta, or from the Station. 

FERTILIZERS FOR IQI0. 

For more than a generation New England agriculture has 

been dependent upon the purchase of plant food in the form 

of commercial fertilizers. It has been a matter of great con-: 

cern to those officially interested in New England agriculture 

that it has not been self-sustaining and that it has been neces- 

sary to look outside of its borders for the needed extra plant 

food. A most cursory examination of statistics indicates that 

with the introduction of commercial plant food, New England 

agriculture has steadily advanced, not only in the total yield 

but in the net profit per acre. The commercial fertilizers used 

before the early seventies carried little or no potash. In 1916 

because of its shortage and prohibitive price, fertilizers wi!l 

again carry little or no potash. Many experiments have been 

made and many treatises have been written showing the value of 

’ potash in agriculture. The experimental data showing how 

crops can be grown without potash are few. 

Recognizing the dearth of information and the prime im- 

portance of the subject, the directors of the New England, 

New Jersey and New York Experiment Stations held a special 
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meeting recently to discuss this subject and arrive at definite 

recommendations for the crops for 1916. Based upon this dis- 

cussion and the conclusions there reached, supplemented by a 

few special studies made by this Station, chiefly at its Aroostoox 
Farm, the writer prepared an address for the Maine Seed 

Improvement Association.* The following is taken from that 

address: 

POTASH. 

Feldspar carries considerable potash, but experiments have 

not shown it to be of any direct value as applied to land. 

There are patented processes for extracting potash from feld- 

spar which would doubtless come into practice were it not for 

the fact that as soon as the war is over potash will probably go 

back to its normal price. While it is hoped that supplies of 

potash may be found that will make this country independent 

of foreign sources, not enough will be produced before planting 

time to at all relieve the present shortage. 

Outside of a limited amount of ashes, available potash is 

practically unobtainable for most crops. Commercial fertilizers 

for 1916 will, for the most part, be made to carry no potash or 

at the most only one per cent. This one per cent will add five 

dollars to the cost of fertilizer per ton. 

POTASH LIBERATORS. 

There are no such things as potash substitutes in agriculture, 

but some materials, such as the sodium and calcium salts, 

will under certain conditions more or less replace the potash in 

the soil and render it available for the growing of plants. 

Among the soda salts are nitrate of soda, soda ash and 

common salt. Gypsum (calcium sulphate) is the most impor- 

tant calcium salt. Alkaline sources of lime and soda such as 

calcium carbonate and lime and of soda ash, do not seem to de 

sc effective in releasing the potash of soils as are the chlorides 

and nitrates. 

Field experiments conducted for 20 years at the Rhode 

Island Experiment Station seem to indicate that soda has con- 

*This is printed in pamphlet form under the title of “Growing Crops 

Without Potash in 1916,” and can be had on application to the Station. 
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siderable value in releasing potash for certain crops. There was 

very little gained from the use of common salt with the potato 

crop. This experiment indicated during its whole course that 

the application of soda to the granitic soils helped to insure the 
production of normal crops, even without the addition of pot- 

ash. At the Experiment Station at Rothamsted, England, 

nitrate of soda has been found to be of marked value in the 

growing of crops, irrespective of the nitrogen which it carries. 

Dr. Hall concludes from these experiments that “in practice the 

dressing of nitrate of soda on any but the lightest soil will dis- 

pense with the necessity of a specific potash manuring even for 

_pcetash loving crops.” 
Lime (calcium oxide), hydrated lime (calcium hydrate) air- 

slaked lime (calcium carbonate), or ground limestone (calcium 

carbonate), is helpful in liberating potash from the organic 

matter of the soil. The effect of lime upon the mineral potash 

of a soil is not so well determined, and there is a difference of 

opinion. The best New England authorities think that it has 

little or no effect in freeing mineral potash. 

Gypsum (calcium sulphate) has been found to have some 

effect in replacing potash in the soil. Its price, however, ts 

probably too high for general application the present year. 

Acid phosphate, however, of necessity, always carries gypsum. 

Hence all mixed fertilizers containing available phosphoric acid 
also carry gypsum. In general multiplying the available phos- 

phoric acid in a fertilizer by two and a half will give the ap- 

proximate pounds of gypsum in fertilizers. That is, an acid 

phosphate carrying 16 per cent of available phosphoric acid 

will carry about 40 per cent of gypsum. A ton of fertilizer 

with ten per cent available phosphoric acid would carry about 

500 pounds of gypsum. 

Growine Potatoes WitHout PortasH. 
Potatoes are the chief cash crop grown in Maine. It is of 

first importance for the grower to have what facts are available 

relative to the likelihood of obtaining a crop in 1916 without 

the application of potash. Foreseeing the possibility. that the 
fertilizers in 1916 would contain very little, if any, potash, the 

Maine Agricultural Experiment Station began in 1915 at Aroos- 

took Farm, a series of experiments to determine the effect of 
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Gifferent amounts of potash. Four different mixtures were 

used. In each case the fertilizer contained 4 per cent of nitro- 

gen (five per cent of ammonia), of which one-third was in the 

form of nitrate of soda, and 8 per cent of available phosphoric 

acid. The potash varied as follows: On one plot there was 

none, on another 2 per cent, on another 5 per cent, and on 

another 8 per cent. The plots were one-half acre each and 

they were planted in duplicate. The land had been in grass 
for two years, one year in oats and the year before that had 

been in potatoes. No fertilizer had been used since the potato 

crop of 1911. In each case the fertilizer was applied at the 

time of planting at the rate of 1500 pounds per acre. Other 

than the amount of potash used, all the nlots were treated 

exactly alike. 
Throughout the growing season the vines on both the no 

potash plots were a distinctly brighter green and had a thriftier 

look than on the adjoining plots, The difference was so marked 

that it attracted much attention from visitors at the farm. AlI- 

though some slight irregularities occurred in the yield from the 

different plots, the average figures show fairly consistent in- 

creases with the increase in potash. The plots without potash 

yielded 110 barrels or 302 bushels of merchantable potatoes. 

The plots with 2 and 5 per cent potash gave practically the 

same yields of 116 barrels of 320 bushels per acre. The 8 per 

cent potash plots averaged to yield 120 barrels or 331 bushels 

per acre. This is an increase of Io barrels from the 8 per cent 

plots over the no potash plots. This amount is undoubtedly 

large enough to be significant and to indicate that the potash 

increases the yield of potatoes in Aroostook county. 

On the other hand, 110 barrels (302 bushels) per acre is a 

good yield—considerably above the average in the county in 

1915. So far as the results of this one year are concerned, 

they indicate that a profitable yield of potatoes can be obtained 

on Aroostook soils without the addition of potash for at least 

one year. In a few farmers’ trials made by the various fertil- 

izer companies, in which no exact records were made, satis- 

factory results were obtained without the use of potash by all 

the growers from whom the Station has heard, 
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CONDENSED DIRECTIONS FOR I9Q16. 

Crops can be successfully grown without potash under cer- 

tain conditions. It is not believed, however, that New Eng- 

land agriculture can be successfully maintained at its present 

high rate without the purchase of plant food, including potash. 
However, for the year 1916 under the emergency, it is believed 

that agriculture may be successfully prosecuted without potash, 

if the following conditions are observed: 
Select for the money crop only soils that are known to be in 

good tilth and in good heart. Avoid, so far as possible, the 

_ light sandy soils of the State. 
Pay special attention to plowing, harrowing and cultivating 

so as to “fine” the soil as much as possible. Tillage renders 

the plant food of the soil much more available. 

Properly conserve all of the possible available plant food 

from waste. This can be utilized by composting or by applying ~ 

directly to the soil, Composting makes unavailable sources 

more available. 

Spread the farm manure over a greater area than ordinary 

and supplement by the purchase of commercial fertilizers with- 

out potash, 

The following specific recommendations are given not that 

they are the best or that they may give high financial returns 

but with the belief that despite the lack of experimental data, 

following these recommendations will lead to satisfactory re- 
sults. Be sure to insist that at least one-third of the nitrogen 

in mixed goods be in the form of nitrate of soda. 

TOP DRESSING GRASS LAND, WINTER RYE, ETC. 

Ammomiates. Nitrate of soda is without doubt the best 

ammoniate for top dressing mowing lands. The high cost the 

present season may make it desirable to use some other form. 

Sulphate of ammonia is a good top dressing. Probably cyan- 

amide used by itself would make a good top dressing. Equal 

weights of cyanamide and nitrate of soda would be useful for 

this purpose. Cyanamide cannot, of course, be used with sul- 

phate of ammonia. Any of these materials can be used at the 

rate of 100 to 300 pounds per acre. 
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Phosphoric Acid. Because of the high price of availabie 
phosphoric acid the present year, its use may not be found 

profitable. 

Wood ashes and stable manure are useful for top dressing. 

POTATOES, ROOT CROPS AND MORE COMMON VEGETABLES. 

If possible, use 8 to 10 tons of stable manure per acre 

with about 500 pounds of 3-10-0 goods. If farm manure can- 

not be obtained use 1000 to 2000 pounds of 5-8-0 or 4-10-0 

goods. 

CORN. 

In general it is not wise to grow sweet corn without farm 

manure. Use, if possible, 20 to 25 tons of manure per acre. 

In addition to the farm manure use 300 to 500 pounds of a 

3-10-0 fertilizer. If farm manure cannot be had, a satisfactory 

crop may probably be had by growing upon freshly turned sod 

land with 1000 to 1500 pounds of 4-10-0 goods. An additional 

dressing of a ton of unleached hard wood ashes would supply 

potash enough for the crop. 

OATS AND OTHER SMALL GRAINS. 

Spring seeding down with oats or other grains or grass 

should follow about the usual places in the rotation. In case 

the land was heavily fertilized in 1915 it may not be necessary 

to fertilize in 1916. If fertilizer is used 300 to 500 pounds of 
a 5-8-0, 5-10-0 or 6-8-0 fertilizer is the best that can be had 

under the conditions. 

ORCHARDS AND FRUIT. 

The present year clean tillage seems to be the thing that is 

indicated for apple and similar orchards rather than to use any 

fertilizer, Raspberries and the other small fruits would have 

to be handled practically as recommended above for the root 

crops and more common vegetables. 
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fab WORK OF THE MAINE AGRICULTURAL 

EXPERIMENT STATION IN 1o14. 

Drrector CHas. D. Woops. 

The year 1914 was the thirtieth year of the Maine Agricul- 

tural Experiment Station. It began its work April 1, 1885. 

_ The office, laboratories, and poultry plant of the Station are 

on the campus of the University of Maine, Orono. Its field 
work is carried out on the two experimental farms, Aroostook 

Farm situated in Presque Isle, Aroostook County, and Highmoor 

Farm in Monmouth, Kennebec County. The work on Aroostook 

Farm is largely with potatoes and small grains. The work on 

Highmoor Farm is chiefly with apples, oats, beans and sheep. 

The results of the investigations are published in the bulletins 

of the Station, in the Journal of Agricultural Research pub- 

lished by the U. S. Department of Agriculture and in different 

scientific journals in America and abroad. The bulletins of the 

year contain summaries of the more technical work and a full 

statement of the more practical studies. These are sent free to 
all residents of Maine on request and at a nominal price to non- 

residents so far as the editions wiil permit. 

In the space allotted for this report it would not be possible 

to more than list the investigations undertaken during the year. 

Instead of attempting to make a review of the work of the year, 

a summary is given of the results of some of the matters that 

are of immediate practical agricultural significance. The prac- 

tical results of the field trials at Aroostook Farm and Highmoor 

Farm obtained in 1914 are given in Bulletin 236 of this Station, 

entitled Field Experiments in 1914. 

MILK PRODUCTION AND AGE. 

One of the first problems which it was necessary to work out 

in connection with the studies of the inheritance of milk pro- 

duction, in progress at the Station, was that of the proper 

correction to apply to milk production records for the changing 
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age of a cow. It is a fact well known to all dairymen that as 

a cow grows older, up to full maturity, her milk yield increases 

at each lactation, under normal circumstances. Furthermore, 

it is well known that after a cow passes a certain age her milk 

flow begins to fall off with further increase in age. Before 

any critical study can be made of the inheritance of milk pro- 

duction, upon which any scheme of breeding for improved milk 

production must be based, it is necessary to have accurate cor- 

rections for the effect of age upon milk flow so that cows of 

different ages may be compared with each other. The work 

on this problem, which has been very laborious, is now being 

brought to a close and tables are being prepared by which it 
will be possible, knowing a heifer’s milk record, to read off her 

probable production as a mature cow. These tables in due time 

will be published in bulletin form for the different dairy breeds. 

The work on Holstein-Friesian and Jersey cattle is now prac- 

tically completed. 

An interesting point about this change of milk flow with 

age is that the increase as the cow grows older after her first 

lactation is not regular. Instead it follows what is known 

in mathematics as a logarithmic curve. In other words, the 

amount of milk produced by a cow in a given unit of time is a 

logarithmic function of the age of the cow. This law may be 

stated verbally in the following way: Milk flow increases with 

increasing age but at a constantly diminishing rate (the increase 

at any given time being inversely proportional to the total 

amount of flow already attained) until a maximum flow is 

reached. After the age of maximum flow is passed the flow 

diminishes with advancing age at an increasing rate. The rate 

of decrease after the maximum is, on the whole, much slower 

than the rate of increase preceding the maximum. In general 

this law applies to the absolute amount of fat produced in a 

unit of time as well as to the milk. 
In connection with the establishment of this law of relation 

of milk flow to age it has been necessary to work out in the 
laboratory a new method of dealing with such figures and a 

paper is now in press having the title “The. Fitting of Loga- 
rithmic Curves by the Method of Moments.” | 

This work furnishes a good example of the fact that a scien- 

tific study of agricultural problems may wander into fields quite 
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far removed from what is ordinarily thought of as agricultural! 

science. At first thought one would hardly suppose that the 

application of pure mathematics would be necessary to make a 

reasonable prediction of the probability that a cow which gave 

a certain amount of milk at her first lactation as a heifer would 

be a profitable or an unprofitable cow to keep to maturity. Yet, 

as a matter of fact, the only scientific way by which to solve 

this important problem is by the application of pure mathematics, 

and it is this which has been done in the department of biology 

at this Experiment Station. When the tables spoken of above 

are completed and published in bulletin form it will be possible 

for any farmer who keeps a record of the milk production of 

his heifers at their first lactation to predict, with an average 

error of rather less than 2 per cent, what the production of 

the same cow will be when she is seven years old. Further- 

more it will be possible for a dairyman to give each one of his 

cows an absolute rating in comparison with advanced registry 

animals of the same breed at any given age. If he will keep 

a milk record, he can with the help of these tables say whether 

or not a particular cow is better or worse, and by what propor- 
tion, than the average of advanced registry cows of the same 

age. 

DovuBLe-YOLKED Eccs. 

Since everyone has seen quite a number of double-yolked 

eggs it is quite naturally and rightly concluded that they are not 

unusual. However, we do not usually consider how many 

single yolked eggs we see to every one that is double-yolked. 

The Station flock produces 531 single yolked eggs to every 

double-yolked egg. That is, only two-tenths of one per cent of 

the eggs are double-yolked. The ratio of double to single 

yolked eggs is less than twice as high as the ratio of twin to 

single births in the human family. 

Recent study at this Station shows that all birds are not 

equally likely to lay double-yolked eggs. In fact the great ma- 

jority of birds never lay anything but single yolked eggs. There 

are, however, birds which possess a tendency to lay double- 

yolked eggs. Such an individual may produce several such 

eggs. It has been further found that a bird which possesses 
the tendency to lay double-yolked eggs is not equally likely to 

produce them at any age. She is most likely to produce them 
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when she is young. Eighty per cent of all the double-yolked 

eggs produced by the Station flock are produced by birds less 

than eight months old. We have only a very few records of 

birds which have laid double-yolked eggs after their first adult 

molt. 

It has been usually supposed that double-yolked eggs are 

caused by the simultaneous entrance of two yolks into the egg 

tube and the consequent common passage of the two yolks 

through the duct. A careful study of the structure of all the 

double-yolked eggs produced by the’ Station flock shows that 

in only a small per cent (16) of the cases have the two yolks 

passed the entire length of the duct together. In such cases 

the two yolks are enclosed in a common thin layer of white 

membrane, the chalazal membrane, and have only one pair of 

chalazae. They also have common albumen envelopes as well 

as a common egg membrane and shell. 

Since the formation of each egg part (chalazal membrane 

and chalazae, thick albumen, egg membrane, and shell) is con- 

fined to a particular part of the oviduct, a study of the number 

of the secondary parts which are common to the two yolks of 

a double-yolked egg shows the level of the duct where the two 

yolks came together. Such a study carried out on all double- 

yolked eggs produced by the large flock of birds owned by this 

Station shows that the two yolks unite at every level of the 
duct from the mouth of the funnel to the very end of the albu- 

men secreting portion. It shows further that the number of 

eggs of any given structure observed is exactly equal to the 

number expected on the assumption that the union of the two 

yolks occurs indiscriminately at every level of the duct from 

the mouth of the funnel to the beginning of the isthmus or egg 

membrane secreting portion. When two eggs unite after the 

first egg has received its membrane the result is two eggs at the 

same time. 

The structure of the egg has shown us that in a majority of 

cases the two yolks of a double-yolked egg have not passed the 

entire length of the duct together. On a moment’s reflection 

we see that there was never any a priori reason for the assump- 

tion that the cause for the production of a double-yolked egg 

was necessarily the simultaneous discharge of two yolks from 

the ovary into the oviduct or egg tube. The only condition 
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necessary for two yolks to be enclosed in the same egg mem- 

brane is that they entered the membrane secreting portion of 
the oviduct together. There are at least three possibilities beside 
simultaneous ovulation which may bring two yolks together 

before they reach this portion of the oviduct. First, the first 

yolk may be delayed at any level of the duct forward to the 

point where the egg membrane begins to be secreted; second, 

the first yolk may be returned up the oviduct and then come 
back in company with the second yolk; and, third, a yolk may 

be ovulated into the body cavity and picked up by the oviduct 

shortly before or after the ovulation of another yolk. It is, 

therefore, unnecessary to assume that the production of a 

double-yolked egg represents simultaneous or even an abnor- 

mally rapid succession of ovulations, since any of these delays 

may have been as long as the normal period between ovulations. 

A study of the structure of the eggs and the egg records of 

the birds leads to the conclusion that double-yolked eggs do 

not necessarily represent two simultaneous or even nearly sim- 

ultaneous ovulations; but in about one-third of the cases of 

double-yolked eggs produced at this Station the time between 

the two ovulations must have been unusually short, since the 

birds which laid these double-yolked eggs each laid a normal 

egg on the preceding day. A study of the egg structure of these 

double-yolked eggs where the time between the ovulations is 

known to have been abnormally short shows that the ovulations 

have been simultaneous in only a small per cent of the cases. 

In fact the two yolks have come together at every level of the 

duct in front of the beginning of the isthmus. 

A study of the ovaries of birds which had recently produced 
double-yolked eggs showed that each of the two yolks was dis- 

charged from a normal separate follicle exactly as are the 

yolks of successive single yolked eggs. 
From these recent studies of double-yolked egg production it 

is certain that some individual hens have an inherent tendency 

to lay double-yolked eggs while a great majority of hens never 

lay anything but normal single-yolked eggs. A bird with the 

tendency to double-yolked egg production is more likely to pro- 

duce double-yolked eggs when she is quite young than later in 

life. 
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The two yolks of a double-yolked egg may enter the oviduct 

simultaneously and pass the entire length of the duct together 

receiving from the duct an entire common set of egg envelopes, 

or they may come together at any level of the oviduct from the 

funnel mouth to the beginning of the isthmus. It is highly 

probable that the two ovulations may be either simultaneous or 

that they may be separated by any period up to the normal 

period between ovulations. 

The production of a double-yolked egg is evidently seldom 

caused by the simultaneous discharge of two normal separate 

follicles into the oviduct. Usually it is caused by the successive 

discharge of separate follicles at times varying from simul- 

taneity to the normai period, and by the subsequent union of 

the eggs in the duct due to a difference in the rate of passage 

of the successive eggs. 

PRACTICAL HINTS ON BREEDING FOR EGG PRopucCTION: 

For many years there has been in progress at the Station an 

investigation of the laws of inheritance of egg producing ability 

in poultry. The following suggestions, compiled from Bulletin 

231 of this Station, are offered as a basis for the improvement 

of poultry in egg production by breeding. 

1. Selection of all breeding birds first on the basis of con- 

stitutional vigor and vitality making the judgment of this so far 

objective as possible. In particular the scales should be called 

on to furnish evidence. (a) Do not use as a breeder a cockerel 

which (in the case of Plymouth Rocks or Rhode Island Reds 

or Wyandottes) has not attained a weight of at least eight 

pounds at ten months of age, and better, nine pounds. Use 

no pullet as a breeder which does not weigh at least five and 

one-half pounds at the same age. (b) Let all deaths in shell, 

and chick mortality, be charged against the dam, and only 
those females used as breeders a second time which show a 

high record of performance in respect to the vitality of their 

chicks, whether in the egg or out of it. This constitutes one 

of the most valuable measures of constitutional vigor and 

vitality which we have. If for no other reason than to measure 

this breeding performance, a portion of the breeding females 

each year should be pullets. In this way one can in time 

build up an elite stock with reference to hatching quality of 
eggs and vitality of chicks. (c) Let no bird be used as a 
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breeder which is known ever to have been ill, to however 

slight a degree. In order to know something about this, put 

an extra leg-band on every bird, chick, or adult, when it shows 

the first sign of indisposition. This then becomes a permanent 

brand, which marks this individual as one which failed to a 

greater or less degree, to stand up under its environmental 

measures of constitutional vigor. 

2. The use as breeders of such females only as have shown 

themselves by trap-nest records to be high producers, since it 

is only from such females that there can be any hope of get- 

ting males capable of transmitting high laying qualities. 

3. The use as breeders of such males only as are known to 

be the sons of high producing dams, since only from such males 

can we expect to get high producing daughters. 

4. The use of a pedigree system, whereby it will be possible 

at least to tell what individual male bird was the sire of any 

particular female. This amounts, in ordinary parlance, to a 

pen pedigree system. Such a system is not difficult to operate. 

Indeed, many poultrymen, especially fanciers, now make use 

of pen pedigree records. It can be operated by the use of a 

toe-punch. All the chickens hatched from a particular pen 

may be given a distinctive mark by punching the web between 

the toes in a definite way. 

5. The making at first of as many different matings as pos- 

sible. This means the use of as many different male birds as 

possible, which will further imply small matings with only com- 

paratively few females to a single male. 

6. Continued, though not too narrow, inbreeding (or line 

breeding) of those lines in which the trap-nest records show a 

preponderant number of daughters to be high producers. One 

should not discard all but the single best line, but should keep 

a half dozen at least of the lines which throw the highest pro- 

-portions of high layers, breeding each line within itself. 

Items 4, 5 and 6 imply the carrying over of a considerable 

number of cockerels until some judgment has been formed of 

the worth of their lines, through the performance at the trap- 

nest of their sisters. 

Item 6 assumes, as an absolutely necessary prerequisite that 

item 1 will be faithfully and unfailingly observed. 

The plan of breeding for egg production above set forth, 
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which involves nothing in principle or practice which any poul- 

tryman cannot put into operation will not fail, if consistently 

and intelligently followed for a period of years, to bring about 

a material increase in the productiveness of the flock. The evi- 
dence which leads to this conviction is the best of all evidence; 

the plan has been tried and it works. 

THE COLOR OF THE HEN’s Lecs a HELP IN PICKING OUT THE 

LAYERS. 

For some time past there has been in progress at the Station 

an investigation of the cause of the different shank colors 

observed in different breeds and different individuals of the 

domestic fowl. The results of this investigation are now in 

hand, and a bulletin on the subject will shortly be issued. As 
this bulletin will be of a rather technical character it is thought 

desirable to call attention at this time to some of the more im- 

portant, non-technical and practical features growing out of 
this work 

It is a well known fact to every poultryman and every vis- 

itor to a poultry show that different breeds of fowls have char- 
acteristically different colors of the skin. In the United States 

generally yellow skinned birds are preferred over white skinned 

ones for market purposes. As consequence of this preference 

nearly all of the so-called American breeds such as, for ex- 

ample, Plymouth Rocks, Wyandottes, Rhode Island Reds, etc., 

have a distinct yellow color of the skin. Correlated with th's 

general yellow skin color these same breeds of poultry have 

characteristic yellow shanks. This color of the shank is one to 

which a good deal of attention is given, both by the judges in 

the show room and by the expert poultryman in picking out 

stock for his pens. A clear, bright yellow leg is always pre- 

ferred in these breeds by the show room judge. 

In the matter of this preference for yellow skin color in its 

poultry the United States stands practically alone. Nearly 

all of the European countries prefer a white skinned bird for 

table purposes. In consequence the birds for table use on the 

continent of Europe and in England belong to breeds char- 

acterized by white skin color, and usually by white shank color, 

such as, for example, is seen in the White Orpingtons. 

The cause of the skin color of birds is really a layer of col- 

ored fat which lies in and below the skin. This fat in the 
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American breeds is colored by a particular kind of yellow fatty 

pigment known as a lipochrome pigment. While the matter 

has not yet been completely investigated it is very probable that 

the yellow color of chicken fat which gives the color to the skin 

is due to the same pigment which gives the yellow color to the 

milk of the Jersey or the Guernsey cow. Recent experiments 

on the color of milk in cattle have demonstrated that there this 

pigment is chemically precisely the same as that which gives 

the yellow color to the common carrot. This coloring matter is 

known by the name carotin. In the white skinned breeds of 

poultry this yellow pigment is very nearly, or completely, absent, 

-with the result that while the skin fat is there just as in the 

yellow skinned breeds it is not colored. Also probably this 

same coloring matter gives the yellow color to the yolk of the 

egg. 

This last consideration is one which calls attention to the 

practical bearing of these results on shank color. It is a well 

established fact, both in cattle and in poultry, that when the 

food does not supply a sufficient amount of this yellow coloring 

matter carotin for the product, whether milk or eggs, the animal 

then draws on its own body fat for the further supply of this 

coloring matter. This results in a bleaching of the body fat 

of its yellow color while keeping up the color of the milk or the 

eggs. From this fact it results that the general skin color, and 

particularly the shank color, of a hen having naturally yellow 

shanks is much bleached out after the hen has been laying 

heavily, and furthermore, the heavier the laying has been the 

greater will be the amount of bleaching observed. In conse- 

quence of this it is possible to go through a flock at the end of a 

laying year and pick out at once by the color of the shanks 

those birds which have been extremely heavy layers from 

those which have been drones. The drones will be the birds 

_which at the end of the season have bright yellow legs, suchas 

one is accustomed to see in pullets which have not yet begun to 

lay. On the other hand, birds which have done a hard year’s 

work and produced many eggs will have shanks completely 

white or nearly so. Examination at this Station of many hun- 

dreds of birds, whose trap nest records are known, makes it 

possible to say positively that no bird which has been a high 
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producer will have bright yellow legs at the end of the laying 

season. “Two hundred egg” hens always have white legs at 

the end of their pullet year. This point is one which may be 

of great value to the poultryman when he is culling his flock 

in the fall and deciding which of his pullets he will keep over 

to use as breeders the next year. If he has no trap nest records 

the color of the shanks furnish him one of the best indications 

he can have as to the way in which these pullets have laid 

during their first year of life. His first selection should always, 

of course, be on the strength and constitutional vigor, but after 

having picked out the good strong healthy birds he should then 

choose from among those the ones which show the whitest legs. 

Poultrymen often make a mistake on this point. One fre- 

quently hears of a poultryman practicing just the opposite— 

that is, when he culls his pullets in the fall for the breeders of 

the next year, he will pick out carefully those which have yel- 

low legs. By doing this he is systematically picking out the 

poorest layers in his flock to use as breeders, whereas, if he 

takes those with the white legs he is systematically picking ovt 

his best layers for breeding purposes. 

MAINE STATION METHODS WIN IN FEEDING HENS FoR Ecc 

PRODUCTION. 

In connection with the Second National Egg Laying Con- 

test carried out by Director T. E. Quisenberry at the Missouri 

Poultry Experiment Station a 12 months test was made, during 

the past year, of different methods of feeding for egg produc- 

tion. In the fall of 1912 ten pens of pullets were selected for 

this test. The birds in these pens were as uniform a lot as it 

is possible to select. The methods of housing were the same 

in all cases. The only variable factor was the different methods 

of feed used in the different cases. Five of the pens were 

Single Comb White Leghorns and five were Buff Orpingtons. 

The ten different methods of feeding used and the results ob- 
tained are shown in the following table. 

Pen. Ration Fed. Eggs. 

62 Fed according to New York method............ 1,522 

63 Fed according to Maine method....... Sie See 1,598 

67. Wed with Nerwich ‘feeders. <= = cee eee eee 1,510 
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O4me ted according to Canadian method-.:..........- 1,480 

Gapeliced@kept sbetore them) atiall/times--)2 4-05 221500 1,403 
Gommbledasimple ciarmenrs) ration os). y.c) asin. =. ae 1,402 

Csmicdsaccordinm to) Saylor method ).)5. 0.30.3. 1,390 
66 Fed according to any egg farm method.......... 1,318 

Gu bed: according) to Connecticut: methods.) 25.22... 1,232 

It will be seen from these figures that the method designated 

as the “Maine method” won over all the others, the birds in 

this pen laying 76 more eggs in the year, or more than a half 

dozen eggs per bird on the average than for any of the other 

_feeding methods. The “Maine method” here referred to is the 

method of feeding which was first worked out by the Maine 

Agricultural Experiment Station and described in its bulletins. 
This method has been used for a number of years with excellent 

results on the Station’s own flock of Barred Plymouth Rocks, 

and it has been very widely used by poultrymen, not only in 

this country, but all over the world, with satisfactory results. 

It is a matter of gratification, however, that this method should 

take a leading position when subjected to exact comparative test, 

as in this laying contest. 

A brief description of the way this winning pen of birds in 

the Second National Egg Laying Contest was fed is given 

below. 

The feed of all adult birds, whether pullets or not, consists 
of three essential parts: (a) the whole or cracked grains scat- 
tered in the litter, (b) the mixture of dry ground grains which 
has come to be generally known as a dry mash, and (c) green 
food. The component parts of the ration and the methods of 

feeding them will be considered separately. In addition to the 
grains and dry mash, oyster shell, dry cracked bone, grit, and 
charcoal, are kept in slatted troughs, and are accessible at all 

times. Plenty of clean water is furnished. About five pounds of 

clover hay cut into one-half inch lengths is fed daily to each 
1oo birds in the breeding pens during the breeding season. 
When the wheat, oats and cracked corn are given, the birds are 

always ready and anxious for them, and they scratch in the 

litter for the very last kernel before going to the trough where 
an abundance of feed is in store. 

Taking first the dry grains, the following may be said in 

regard to the method in which they are fed: Farly in the 
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morning for each 100 hens, four quarts of whole or cracked 

corn is scattered on the litter, which is six to eight inches deep 

on the floor. This is not mixed into the litter, for the straw is 

dry and light and enough of the grain is hidden so the birds 

commence scratching for it almost immediately. At 11 o’clock 

they are fed in the same way two quarts of wheat and two. 

quarts of oats. This is all of the regular feeding that is done. 

COMPOSITION OF DRY MASH FED TO LAYING PULLETS. 

First month in laying house. 

Bram. $95. 005 Ja Bee. eee 300 Ibs. 

Corn imeal 222.00. ee ee 100 Ibs. 

Daisy flour (or other low-grade flour)...... too lbs. 

Meat scrap) scsi. 2 ah. eee 100 Ibs. 

Second month in laying house. 

Bram. o20. 253 2s se ae eee 200 lbs. 

Corn «meal, 242555 2S eee ee -. 100 lbs. 

Daisy flour (or other low-grade flour)....... 100 lbs. 

Gluten’ meal... 32 eee 100 lbs. 

Meat scrap 2.225.122 Gk ee ete 100 lbs. 

Third month in the laying house. 

The mash has the same composition as that of the second 

month given above wth the addition of 50 pounds of linseed 

meal. 

Fourth month in the laying house. 

The mash has the same composition as that of the second 

month given above. 

Fifth month in the laying house. 
The mash has the same composition as that of the third 

month given above. 
From this time on 50 pounds of linseed meal are put into 

the mash as given for the second month above every alternate 

month. That is to say, one month linseed meal is fed and the 

next month it is not. 
This dry mash made as described above is Kane before the . 

birds all the time in open hoppers. 

BEANS. 

Several years ago the Experiment Seen undertook some 

breeding work with beans. The immediate problem for which 
the work was undertaken was to procure true-breeding strains 
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of Old Fashioned Yellow Eye beans. A great deal of difficulty 

has been experienced by bean growers in securing strains which 

would come even reasonably true to seed. In spite of careful 
.seed selection for many years strains of these beans often con- 
tinue to throw small numbers of black, solid yellow, mottled 

or white beans every year. Many of the large growers complain 
that in order to secure a good price for their crop it is necessary 

to hand-pick their beans every year. 

At the time our work was started it was believed that it would 

be a relatively simple matter to secure pure-breeding strains but 

our experience has shown that this is not the case. It was gen- 
erally believed that the bean flower was normally self-fertilized ; 

that is, the pistil or female portion of the flower was fertilized 

by pollen from the same flower. It was believed that this 

fertilization took place before the blossom opened. Three years 

ago we found that this is not always the case but that cross- 

pollination could be brought about by bumble-bees. 
For this reason it has been necessary to carry on the bean 

breeding under other conditions. In 1913 there was built at 
Highmoor a bean cage 25 x 50 feet which was enclosed on both 

roof and sides with screen wire. This effectually excludes all 
insects which might cross-pollinate the bean flowers. 

Last year (1913) a-‘number of strains of Old Fashioned Yel- 

low Eye beans were grown under this cage. A few of these 

appeared to be breeding true. These strains have been tested 

further this year. Those which have proved to be true to type 

will be multiplied in isolated plots next year so that there will be 
no danger of crossing. In order to maintain such a strain pure 

it will be necessary for the grower to plant only one kind of 

beans or at least to have the different kinds so separated that 

there will be no danger of crossing by the bumble-bees. 

The Station has also been working upon a set of standards 

for yellow eyed beans. There is a great difference of opinion 

among the growers of the state as to what is tne best type for 

the Old Fashioned and the Improved Yellow Eye beans. While 

every grower is entitled to his own opinion as to the best type, 

yet it is true that certain types bring a much better price on the 
market. During the past several years both the growers and 

the dealers have been consulted regarding this question and it is 

hoped that the data so obtained will aid in establishing better 
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standards for these varieties of beans. The results of these 

investigations will be published by the Station during the com- 

ing year. 

In addition to the work outlined above the Station is also 

attempting to produce new and desirable types of beans by 

means of controlled hybridization. This work naturally pro- 

ceeds slowly and it will be several years before any of these new 

varieties will have been sufficiently tested to be placed before 

the public. 

Oats. 

The work with oats at Highmoor has been continued along 

the same lines as in the past several years. Twenty-two com- 

mercial varieties of oats were tested in 1914. In addition 31 

new varieties originated in the breeding work of the Station 

were also tested under field conditions. The season of 1914 

was very favorable for oats at Highmoor. ‘The yields were 

much higher than in any of the preceding years. Individual 

varieties averaged to yield from 120 to 60 bushels per acre. 

Seven of the varieties originated by the Station yielded above 

100 bushels per acre. 

The work of developing new varieties by hybridization was 

continued. About 8000 second generation hybrid plants were 

grown this year. The most desirable of these have been selected 

for further tests and purification next year. 

SELECTION EXPERIMENTS. 

Another line of investigation has dealt with the question 

whether it is possible to improve pure lines of oats by continued 
selection. It has been found that one of the most important 

means of securing new and improved varieties of oats has been 

the selection of new strains out of the existing varieties. In 

doing this work it has been found that the only successful way 

is to select individual plants and then to multiply the seed of 

each plant separately. By this means there is obtained what is 

known as a “pure line.” Each pure line is the descendant of a 

single individual plant. Since the oat flower is always fertilized 

by its own pollen it follows that each plant in any single pure 
line has exactly the same hereditary constitution as every other 

plant. 
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By the selection and isolation of such pure lines out of stand- 

ard commercial varieties we have been able to secure new 

varieties or strains which are far superior to any of the com- 
mercial varieties so far tested. The question now arises, can 

any improvement be made in these pure lines by further selec- 

tion. 
The points in question can perhaps be made clearer by con- 

sidering what constitutes a commercial variety. To the casual 

observer a variety may appear to be breeding perfectly true and 

all the plants may appear to be alike. However, if the plants 
_are examined carefully many differences will be found. Further, 
if individual plants are selected and the seed of each grown in 

separate rows it will be found that many of these rows differ 
greatly in their yield, time of maturity, strength of straw, etc. 

These differences are transmitted from one generation to the 

next. Each plant which breeds differently from the others 

belongs to a different pure line. A commercial variety then 

consists of a mixture of a large number of pure lines which we 

may designate by the letters, 

Jee AB} 5 XSe | DJs Moke saan hah aS KC 
If we select a single plant it will belong to one of these pure 

lines, for example, C. If we multiply the seed of this plant we 

may have finally a whole field, all the plants of which belong to 

this pure line C. If we again select single plants from such a 

field we still have only the same pure line. If we grow the seed 

of such selected plants in separate rows there is little or no 
difference between the rows. The question is, can we improve 

this pure line C, by selecting year after year the best yielding 

plants? 

Experiments to test this question have been in progress for 

the past four years. . Twenty-eight pure lines coming from 13 

different commercial varieties have been used in this work. 

The method has been to grow short rows of each pure line in the 

oat garden at Highmoor Farm. All of the rows were grown 

under as nearly uniform conditions as possible. Each plant 

was then threshed separately and various data including the 

height, number of culms, weight of plant, weight of straw and 

weight of grain were recorded. For planting the next year, 
individual plants showing the highest and lowest degrees of 

a given character were chosen. The seed from each of these 

2 
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plants was again sown in short rows and the process repeated 

the next year. Over 12,000 plants have been grown in this way 

in the four years. 
A careful analysis of this large amount of data has shown 

that in these experiments selection within a pure line has not 
permanently changed any of the characters studied. Thus plants 

which have been subjected to three successive selections in the 

plus direction do not on the average yield better than plants 

which have been selected in the minus direction for three suc- 

cessive years. 

The results of this work are of much importance to the prac- 

tical oat breeder. It follows that in order to secure improved 

strains it is only necessary to select individual plants from the 

commercial fields and then to multiply the seed of each plant 

separately. Then each of these pure lines must be tested and 

only the best retained. After a desirable pure line has been 

isolated it is only necessary to keep it pure and unmixed with 
other seed. Such a pure line will not deteriorate nor can it be 

improved by further selection. This greatly simplifies the meth- 

ods of practical oat breeding. It is now shown that it is useless 

to continue the expensive methods of selecting year after year 

within a pure line. In order to get still better yielding strains 

it is necessary to go back to a commercial field and make new 

selections with the hope of isolating still better pure lines, Once 
a pure line is isolated it cannot be improved by further selection. 

Tue BLUEBERRY Maccot THE SAME AS APPLE MAaccort. 

In the spring of 1913 the attention of the Maine Agricultural 

Experiment Station was called to a certain maggot infesting 

blueberries in Washington County. Although it was the opinion 

of the growers that the berries affected were winnowed out in the 
process of sorting the berries, still their presence caused con- 

siderable concern, and in some localities it had become the prac- 

tice to discontinue canning the fruit late in the season after the 

maggot became abundant. 

Altogether it was a situation that warranted study both in 

the economic interest of the blueberry industry and from the 

entomological standpoint, for when the complaints first came in, 

no one knew anything concerning the identity or habits of the 

pest. 
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Accordingly the barrens were visited and about the first of 

August, flies with banded wings were found to be common 

about the blueberry bushes. Much to the surprise of the ento- 
mologists at the Station these flies proved to be the same species 

as our common apple pest Rhagoletis pomonella, the larva of 

which is popularly known as the “railroad worm” on account 

of the trails it makes under the skins of light colored apples. 

After the middle of August it was not a difficult matter to find 

infested berries on the plains. When the maggots are small, 

the fruit attacked cannot be distinguished from a sound one, 

but usually when they have attained a fair size the fruit 

becomes very much shrivelled. An infested berry can easily be 

told by touch, for it feels soft and mushy, and this is the surest 

external indication that it ‘has been attacked. 
When the maggot becomes full fed it leaves the berry by an 

irregularly shaped hole through the skin and pupates in the 

ground just as the insect does after leaving an apple. 

Maggoty berries were brought to the Experiment Station and 

cared for in order that the adult insects might be reared. They 

formed pupae late in the summer which normally would have 

remained in the ground in that stage until another summer. By 

keeping them under warmer conditions, however, their develop- 

ment was forced and in early spring adult flies began to emerge 

from the pupa case which proved to be the same species as 

those taken on the barrens the summer of 1913, thus establish- 

ing beyond a doubt the fact that in Maine the maggot which 
breeds in blueberries is the common apple maggot, Rhagoletis 

pomonella. 

This fly is smaller when developing in blueberries than when 

it grows in the apple, but otherwise there is no difference, This 

fact is not surprising as it is common with insects which feed 
inside vegetable matter to have their size dependent upon the 

- amount of the food supply. The apple maggot has been reported 

from the huckleberry in New Jersey and Connecticut but this 

record from Maine is the first account of its accepting the blue- 

berry as a habitation. 

It is too soon to predict what can be done by way of control. 

While the maggots were common on the plains, it should be 
stated that the blueberries grow so profusely that only a small 

percentage of the fruit was infested. There seems to be no 
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doubt that much of the defective fruit is winnowed out in the 

process of cleaning as the infested berries become shrunken and 

drier than the normal ones. . 
The common practice of burning over the barrens every third 

year undoubtedly is a very potent cause of the blueberry being 

so comparatively free from pests, as many insects must be kept 

within bounds by this treatment. It may be’ that advantage can 

be taken of this method of dealing with the blueberry maggot 

by burning wider areas if it is found advisable for berry grow- 

ers to enter into a siege against this insect in the barrens. 

It is hoped that when its habits on the barrens have been 
more thoroughly studied some means of practical treatment may 

be suggested to help out the situation so that it will not be nec- 
essary to shorten the canning season on account of the presence 

of this insect. . 
At any rate, the discovery that the apple maggot is also a 

. blueberry pest has widened our knowledge of this insect and 

may have an indirect bearing on certain infested orchards in the 

vicinity of scattered blueberry bushes. It throws a decidedly 

new light on some phases of the apple maggot problem for 

Maine. 

CURRANT AND GOOSEBERRY APHIDS. 

Every year appeals are sent in to the Maine Agricultural 
Experiment Station concerning deformed leaves on currant and 

gooseberry bushes soon after growth starts in the spring. The 

fresh tender leaves are wrinkled, curled and otherwise stunted 

and distorted by plantlice that have overwintered on the bushes 

in the egg stage, thus being ready to attack the new growth as 

soon as they hatch in the first warm days. As their life his- 

tories had not been worked out, during the season of 1913 the 

Department of Entomology of this Station paid considerable 

attention to the group of plantlice or aphids that attack the 

currant and gooseberry. They were found to be particularly 

difficult to study from the fact that a single collection frequently 

contained as many as four species with their innumerable pro- 

geny harmoniously feeding in mixed colonies on the same stem 

and leaves. Thus it was no easy matter to isolate the different 

species for the purpose of rearing the successive generations. 
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In all, eight species were found to be present in Maine. The 

worst of these, a grayish species, we have called the “white 

cornicled currant aphid,” on account of the milk white color of 

the so-called “honey tubes.” As these insects reproduce rapidly 

the colony soon gets too numerous to be sheltered by a single 

leaf so it scatters to infest the growing shoot and under side of 

fresh leaves. A thriving colony will distort the stem seriously 

and cause the misshapen foliage to cluster in a dense protecting 

mass. It occurs on both currant and gooseberry. 

Associated with the species just mentioned is the “green aphid 

of the gooseberry,’ a pale aphid taken on wild gooseberry. 

A third species common in Maine upon currant in spring is 

probably the same species as one found on sow thistle and let- 

tuce during the summer. Like many other of the aphids, this 

insect is migratory and moves to a different sort of vegetation 

for the summer generations, returning in the fall to the currant 

to provide for the deposition of the winter eggs. 

It is interesting to notice that another currant and gooseberry 

species is indistinguishable from a lettuce aphid and is probably 

also a summer migrant to that plant. It is thus apparent that 

it is advisable to clear out lettuce in the vicinity of this fruit 

before late summer, care being taken to leave no neglected 

lettuce stalks about for the development of aphids. This is as 

much for the sake of the lettuce as the currants for although 
these green plantlice are not poisonous, most of us prefer our 

salad served without them. 
It is no uncommon thing to find currant leaves puffy with 

reddish or yellowish blister-like deformations. These are the 

home of Myzus ribis, a delicate little aphid of world wide distri- 

bution. Though not so serious a pest as some of the other 

species, still it is troublesome enough to interfere with the proper 

functioning of the leaves and, as one currant grower in the state 

-complained, “the plants are hurt and look very annoying.” <A 

closely related species which belongs to the same genus and was 

found present with it on the leaves is an aphid which has not 

been previously described for the currant. 

One of the most interesting of the migratory aphids attacking 

currant is a species that is found curling the leaves of the English. 

elm in the spring from whence it migrates to currant and goose- 

berry roots for the summer. As yet this species has not been 

collected from the bushes in Maine, but as it is present on Eng- 
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lish elms in this state it doubtless occurs also on currants here 

as it does in Europe. 
These insects, three of which are “new species,” are described 

and figured and pictures of their work are given in Bulletin 225 

of the Maine Agricultural Experiment Station. 

As most of these aphids are present on the bushes at the time 

the leaves start in the spring, the logical treatment is to spray 

thoroughly with tobacco decoction, either home made or some 

reliable commercial brand, before the leaves become so much 

distorted that a spray is not practicable. If neglected until the 

leaves become massed the shoots with the worst infestations may 

as well be clipped off and burned, and the others thoroughly 

sprayed. 

POISONED SWEETENED BAITS AND OTHER METHODS OF CONTROL 

OF THE CURRANT FLy. 

For several years, people in many parts of the state have been 

digging out their currant and gooseberry bushes because the 

fruit was so badly infested with maggots that it could not be 

used. These maggots are the larval stage of a banded winged 

fruit fly which pupates in the ground over winter and emerges 

in the spring in time to develop eggs to be deposited in the 

berries when they are of the right size. 

In view of the fact that poisoned sweetened baits have been 

reported as a successful method of combating certain other 

closely related fruit flies, the Maine Agricultural Experiment 

Station secured the services of Doctor H. Severin, a specialist of 

long experience in this particular line of work, in order to attack 

the problem of the control of the currant or gooseberry fruit fly 

with the use of poisoned sweetened baits. : : 

The fact that the egg is deposited within the berry and the 

maggot does all of its work in the fruit and that the pupal stage 

is passed under the ground makes it a difficult pest to deal with 

in these stages. Such remedies have been suggested as picking 

the entire crop of berries and destroying them before they begin 

to ripen and before any begin to drop. By thus sacrificing one 

crop the entire brood of flies would be unable to deposit their 

eggs and the patch freed from them until they were introduced 

again from some other source. This method when consistently 

carried out over a large area for one season ought to reduce the 
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pest to a minimum for years to come. Concerted action of this 

sort, however, is not an easy matter to bring about and if a direct 

remedy can be recommended to those who are interested enough 

in their fruit to take care of it, the present distressing situation 

will be relieved. 
Another treatment which has been suggested is the laborious 

one of removing about three inches of soil from beneath bushes 

which had been infested, replacing this with fresh soil, and then 

treating the infested soil containing the puparia, in such a way 

that when the flies mature they cannot emerge, or by burying 

the infested soil deep enough so that the flies cannot emerge, or 

by depositing the infested soil in a road where the pupz would 

be destroyed. The destruction of the pupz in the infested soil 

by the different methods suggested were put to an experimental 

test. About a dozen different methods of treating the infested 
soil without removing it from beneath the bushes were included 

in the tests made on a farm near Orono. 

It has been found that certain other fruit flies, after issuing 
from the pupz, require two weeks or more before the egg-lay- 

ing period begins. This period is a feeding period and during 

this time the insect flies about seeking food, such as the waxy 

coating of fruit, juices or injured fruit or infested fallen fruit 

on the ground, nectar of flowers, moisture on the leaves, etc. 

The greediness of the flies for sweets is a weak point in the life 
history of these pests and one can readily understand that if 

this sweet is poisoned and is within easy reach of the flies with 

their first appearance on the wing, no doubt large numbers would 

be killed in the two weeks or more before the egg-laying period 

commences. The problem to be worked out, then, is to ascertain 

what sweet, cheap enough to be economically available, will 

attract the currant or gooseberry fruit fly sufficiently to feed 

upon the poisoned bait. 

Comparatively little work with poisoned bait for controlling 

fruit flies has been done in the United States but in some other 

parts of the world this method has been in use for several years. 

In South Africa a decisive demonstration of the success of pois- 

oned diluted molasses to combat the Mediterranean fruit fly was 

made in the season of 1908-9. “A severe outbreak of this fruit 

fly in a commercial peach orchard was brought to a sudden and 
practically complete halt, and the fruit maturing later was 
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marketed under the guarantee of freedom from maggots, while 

the infestation of the fruit on the control trees increased until 

practically every fruit was involved.” 
In controlling the Mexican or Morelos orange worm a com- 

mon poisonous Mexican herb has been discovered and very sat- 

isfactory results from the use of this preparation have been 

obtained in combating the Mexican fruit fly. 
In 1908 the loss to the olive crop of Italy amounted to five 

million dollars, due to the olive fruit fly. For a period of ten 

years Italian entomologists have been experimenting with vari- 

ous formulas of poisoned bait to control this pest and at present 

a cheap and practical remedy has been discovered to combat this 

fruit fly. 

In 1912 similar control measures were adopted against the 

cherry fruit flies in New York. The fruit of the unsprayed trees 
showed an infestation of fully one-third of the crop, while only 

two-tenths per cent was wormy on the treated trees. The 

sprayed fruit showed also a noticeable lack of curculio injury. 
During the past season experiments with poisoned bait were 

carried on to control the imported onion fly under Wisconsin 

conditions. The results obtained against the second brood of the 

pest were most encouraging in a somewhat isolated onion field. 

Altogether the evidence in favor of sweetened poisoned baits 

as a control for fruit flies seemed strong enough to warrant 
investigations under Maine conditions with this serious pest of 

the currant and gooseberry. 

SAWELIES. 

Currant “worms” and rose and pear “slugs” are familiar pests 

wherever these plants are grown. In Maine where conifers 
abound “‘worms” with round heads and bodies that jerk into a 

curl at any disturbance are such frequent devastators of larch, 

spruce and pine that summer residents as well as owners of 
forest lands become interested and concerned at their appear- 

ance. Related to these commonly known larve are many less ~ 
familiar pests of varying degrees of economic importance, sig- 

nificant enough to deserve serious attention from entomologists. 
Realizing that we had very slight acquaintance with the early 

stages of this family of insects, called sawflies, the Maine Agri- 

cultural Experiment Station invited Dr. Alex. D, MacGillivray 
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to spend the summer of 1913 in this state collecting, rearing and 

studying the larve of Maine sawflies. This was in accordance 

with our present entomological policy of having, when possible, 

certain groups of economic insects worked up by scientists who 
have made a specialty along that particular line, the printed 

results of such study to appear among the papers published by 

this Station. 

Our first contribution on larve of sawflies, too technical to be 

published as a bulletin for general distribution, appeared in the 
Forty-Fourth Annual Report of the Entomological Society of 

Ontario, the substance of the paper having been delivered before 
-that society by Doctor MacGillivray after his summer’s work in 

Maine. The following paragraphs are for the most part adapted 

from his contribution. 

A sawfly belongs to the same order of insects as the bees and 

wasps but instead of having a sting for an ovipositor, its egg 

_ laying apparatus is equipped with a small saw with which it cuts 

a slit in the tissue of the plant and deposits an egg in the opening. 

The adult or winged sawfly does practically no harm, but the 

young which hatch from her eggs are as greedy as caterpillars 

and as completely demolish the foliage they feed upon. These 

larvee resemble hairless caterpillars somewhat in their appear- 

ance as well as in their feeding habits and are frequently mis- 

taken for them. 

The eggs are always laid by the female within the tissue of 

the food plant. Where the larve are borers, they are laid in 

holes pierced in the stems of bushy plants or in the limbs or 

trunks of living or recently dead trees. Where the larve are 

leaf-feeders, the eggs are placed in slits sawed by the female 

from the under surface and located between the two layers of 

parenchyma. A few species insert their eggs in the petiole of 

the leaf, some of the gall-making species in the leaf-buds, and 

-one in the blossoms of cherry on the sepals or the upper part 

of the calyx cup. The eggs are oval in outline, flattened, usually 

white in color, though sometimes bluish or greenish, and very 
difficult to locate when first laid. They swell after a short time 

to twice their original size and push out the surface of the leaf 

so that it appears to be covered with little mounds. 

The manner of feeding is strikingly varied. With many 

species, the young larve as soon as they emerge from the egg, 
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eat holes through the leaf and continue feeding around the cir- 

cumference of the hole, clinging to the leaf with their thoracic 

legs and holding the body S-shaped in the hole. Some species 
are leaf-skeletonizers for the first two or more stages and then 

either feed from the edge or eat holes in the leaf. The great 

majority of species are edge feeders. 

The larve of certain genera and subfamilies of the sawflies 

are entirely different in appearance during their last larval 

period; white larvee may become spotted, the spotted change to 

white or green and the spiny lose their spines. Thus the same 

specimen may be powdery white one afternoon and the next 
morning yellow with black spots, These changes which take 

place at time of molting increase the difficulties of studying a 

species. ‘ 

The members of one subfamily feed on various species of 

conifers; they clasp the needles between the thoracic legs and 

feed until only short stubs are left. Some species will feed on 

the needles of the year old growth, others are indiscriminate, 

feeding either on the new or the old growth. The pines, spruces, 

and larches especially suffer from the attack of sawfly larve 

in Maine and on this group of larve Doctor MacGillivray has 

in preparation a bulletin to be published by this Station. 

PowbDERY SCAB OF POTATOES. 

For many years the plant pathologist of the Maine Agri- 

cultural Experiment Station has been studying the common 

scab of the potato, and in this connection has asked for speci- 
mens of scab to be forwarded in different years from various 

parts of the country. About two years ago two specimens 

were received—one from Massachusetts and the other from 

Nebraska—which were infected with powdery scab. So far as 

is known, this was the first intimation of any powdery scab pro- 

duced on potatoes grown within the United States. 

Some six months before the first specimens of powdery scab 
were discovered in Maine, and over a year before it was known 

that the disease occurred in the state except on one or two 

farms, this Station issued a warning as to the dangerous nature 

of the disease, described its appearance, pointed out the strong 

possibility of its being introduced into the state on account of 

its presence in Canada, and requested potato growers and others 
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to codperate, as it has done at various times in the past, by 

sending in suspected specimens in order that the presence and 

distribution of this and other dangerous plant diseases might be 

known as soon as possible. 

Powdery scab differs from the ordinary scab, which is well- 

known practically everywhere that potatoes are grown, in quite a 

number of ways. The common scab is caused by a minute 

fungus; the powdery scab by an organism of larger size and 

belonging to a different order of plants called slime moulds. 

Common scab produces relatively large, more or less irregular 

brownish spots, usually with a decidedly uneven surface. Pow- 

_dery scab forms only small spots which are at first in the form 

of pustules containing a brownish or olive colored powder. 
Later the tops of these pustules become rubbed off, leaving small, 

scab-like spots. These may run together into larger patches but 

even then the original limits of the spots or pustules can usually 

be made out. 

A very important difference between common and powdery 

scab is that the former produces only one type of injury to the 

potato tuber. In addition to the ordinary type, powdery scab 

in severe cases may produce true cankered areas where the tis- 

sues are eaten into and hollowed out. Also in severe cases of 

the ordinary, pustular or scabby stage of the disease, potatoes 

attacked by powdery scab exhibit a strong tendency to wither 

and dry out and show an apparent dry rot. 

METHODS OF CONTROL. 

When it became evident that powdery scab was prevalent in 

at least limited sections of the state, the Station pathologists 

were at once delegated to assist the state and national authorities 

in making a preliminary survey to determine the limits of the 

infected areas. One of the pathologists also spent some time in 

assisting in training the inspectors when the state inaugurated 

its inspection service. A bulletin has been published which 

summarized the information regarding the disease to date, and 

studies are now being carried on with reference to control meas- 

ures and life-history studies. The following are some of the 

control measures advocated in order to prevent the spread and 

distribution not only of powdery scab, but of several other im- 
portant tuber-borne diseases as well: 
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Use for seed only stock that is known to be free from con- 
tamination with powdery scab. Remove all tubers which are 

bruised, cracked or show evidence of decay or disease of any 

kind. Soak this sorted and selected seed for two hours in a 

solution of one pint of 40 per cent formaldehyde in 30 gallons 

of water, or one and one-half hours in a solution consisting of 

four ounces of corrosive sublimate in 30 gallons of water. Have 
two or three knives for each cutter and when not in use immerse 
the blades in a strong solution of formaldehyde. When cutting 

seed reject every tuber which shows any discoloration of the 

interior. At once drop the knife used in cutting the discolored 

tuber into the strong formaldehyde and use one of the other 

knives until another suspicious potato is cut. Use care that the 

disinfected seed does not come in contact with barrels, baskets, 

planters, etc., which have been used for diseased seed. 

It is recommended that seed tubers be thoroughly dusted with 

sulphur as soon as they are cut, or before the surfaces have 

become dry. 

No exact data are available as to how long the germs of 

powdery scab remain in the soil after once introduced, but the 

Station has secured information that indicates that this is a 

matter of several years, at least. Hence, land known to be 

infected should be kept in other crops as long as possible. If the 

infected area is large it would be best to test a small patch in 

the worst infected section by first planting it with clean, disin- 
fected seed a year in advance before risking the chance of loss 

of seed and crop on the whole field. 

MetTHODs OF DISINFECTION. 

Many inquiries have been addressed to the Station asking for 

information as to the best methods for disinfecting potato storage 

houses, implements or containers which may have become con- 

taminated with the germs of powdery scab. The notion that 

the disease may be spread by means of articles which have come 

in contact with affected potatoes appears to be well founded. 

No doubt, if it could be traced, it would be found that some of 

the powdery scab in Maine came from the purchase of second- 

hand sacks previously used for imported potatoes. Likewise it 

is evident that only a relatively few barrels of affected tubers 

in a storage bin might so infect the bin and other parts of the 
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house as to result in spreading the disease in a manner far out 

of proportion to their number. 

Assuming that only healthy, disinfected seed is used and 

planted on clean soil, how may it and the resulting crop be pro- 

tected from infected barrels, sacks, planters, potato houses, etc. ? 

From an experimental standpoint very little has been done as 

yet to answer this question and some phases of it have not been 

touched at all. However, there is available a large amount of 

data regarding the effect of certain fungicides and germicides © 

upon the organisms causing common scab, blackleg, the Rhizoc- 

tonia disease, etc. 

Planters and other tools which have in any way come in con- 

tact with the germs of powdery scab should be washed clean, 

then thoroughly washed or sprayed with a strong solution of 

formaldehyde, one pint to five gallons, and allowed to stand a 

few days before using. Barrels or other containers may be 

handled in the same way. Sacks may be disinfected by soaking 

two hours in formaldehyde the same strength as used for treat- 

ing seed potatoes, one pint to 30 gallons of water, and then 

drying. Doubtless a less expensive method for disinfecting sacks 

would be steam sterilization at some central station. 

Corrosive sublimate and copper sulphate solutions have both 

been recommended for disinfecting tools and implements. These 

are undoubtedly as efficient for the purpose as formaldehyde 

and are all right from the standpoint of the scientist, but the 

practical farmer may experience difficulties with them, especially 

with corrosive sublimate, which will not make him kindly dis- 

posed toward them. Corrosive sublimate produces a very active, 

corrosive action upon metals, especially upon iron—it being 

necessary to always use wooden tubs or vessels for containers 

in disinfecting seed tubers. Therefore, it is not adapted for 

and never should be used upon the metal parts of good tools or 

valuable farm machinery. While copper sulphate solution acts 

upon iron this action is much less severe than is the case with 

corrosive sublimate. Hence there is much less objection to the 

use of copper sulphate solution. Formaldehyde solution, on the 

cther hand, when used as recommended, produces no more 

injury to the tools than so much water. 

Special attention should be given to empty storage houses. 
All loose dirt and rubbish, including decayed potatoes or other 
culls, should be removed from the interior and from around the 
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outside of the house. As much of this material as possible 

should be burned. What remains unburned should be soaked 

with a strong solution of copper sulphate. After all rubbish 

has been removed the interior walls and floors of the empty 

potato house should be thoroughly sprayed with a_ solution of 

copper sulphate, 5 pounds and water 50 gallons. The addition 

of a small amount of lime will aid in marking the portions cov- 

ered by the spray. A hand barrel-pump with 25 to 50 feet of 
hose with an extension rod such as is used in orchard spraying is 

very satisfactory for this purpose. 

More complete disinfection of empty houses may be secured 

by the use of formaldehyde gas following spraying with copper 

sulphate. To accomplish this, make all outside doors and win- 

dows as tight as possible. For every 1000 cubic feet of contents 

of the house or room use 23 ounces of potassium permanganate 

and three pints of 4o per cent formaldehyde. Spread the per- 

manganate evenly over the bottom of one or more large vessels 

like a wash tub or half of a kerosene barrel, these latter arranged 

in the central parts of the floors of the house or rooms. Pour 

the formaldehyde quickly over the permanganate, being sure 

that it is well mixed with the latter. Leave and tightly close 

the house at once. Allow to remain closed 24 hours or longer. 

Barrels and tools if clean, can be disinfected at the same time, 

although probably not so thoroughly and efficiently as by wash- 

ing with formaldehyde solution. Do not attempt to use the gas 

in the house till after all potatoes and rubbish have been removec 

and the house cleaned up as described above. j 

SULPHUR AND Common Potato SCAB. 

The pathologists of the Station have recently been giving cun- 

siderable attention to the subject of soil disinfectants, particu- 

larly sulphur, for use upon land infected with common scab, 

powdery scab, and the Rhizoctonia disease of potatoes. While 

little hope was entertained that a satisfactory material could be 

found which would be sufficiently cheap in price to allow its 

use in the necessary quantities to ensure success, the question 

is of so much importance to the potato growers that any possi- 

bility of success, no matter how remote, should not be over- 

looked. 
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The fungicidal properties of sulphur are well known. More- 

over, the chemical compounds which would be formed as the 
result of the addition of sulphur would tend to develop acidity 

in the soil which of itself is unfavorable to the common potato 

scab organism. Experiments conducted in New Jersey some 

years ago indicated that it was of value, at least under some con- 

ditions, as a soil disinfectant for common scab. It can be pur- 

chased in ton or carload lots at a considerable less price than 

the same amount of fertilizer. Therefore it seemed to be a 

favorable material with whieh to experiment. 

The present discussion is limited to the use of sulphur on 

soil contaminated with the germs of the common scab and is not 

concerned with the use of sulphur for other soil-inhabiting 

potato diseases. Certain greenhouse experiments, although 
necessarily conducted on a small scale, gave some rather inter- 

esting results. Sulphur was added to 10-inch pots of greenhouse 

soil, well contaminated with scab germs, at the rate of 300 

pounds per surface acre. This was mixed only with the soil 

immediately surrounding the seed tuber, simulating as far as 

possible the application in the hill by means of a planter. Some 

of the pots of soil were sterilized to make them comparable to 

clean land. Scabby seed tubers were planted in this, with and 

without sulphur. At the same time disinfected and undisin- 

fected scabby seed tubers were planted in other pots of unster- 

ilized soil, with and without sulphur. 

When the seed was scabby, the soil not sterilized, and no sul- 

phur was used, 100 per cent of the crop was scabby. The addi- 

tion of sulphur in the manner described reduced the amount of 

scab but slightly. Sterilized soil and scabby seed gave 30 per 

cent of scab on the crop, while perfectly clean potatoes were 

secured with the same sterilized soil and scabby seed where sul- 

_ phur at the rate of 300 pounds per acre was mixed with the soil 

immediately surrounding the seed-piece. Apparently this amount 

of sulphur was sufficient, when applied in this manner, to pre- 

vent the disease from spreading from the infected seed-piece 

to the crop, but not enough to materially reduce it where the 

soil itself was badly contaminated with the germs of the disease. 

Some pots of fresh greenhouse soil were planted with scabby 

seed tubers, disinfected with formaldehyde, with and without 

the addition of sulphur to the pots. In this case there was an 
average of more scab where the sulphur was used than without. 
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A reasonable explanation of the failure of sulphur to produce 

results in this instance, and also in the unsterilized pots of soil 

mentioned above, comes from the fact that the scabby tubers 

were found in those parts of the pots outside of the area of 

soil into which the sulphur was introduced. 
The chief value of these greenhouse experiments lies in the 

fact that they were carried out under control conditions—they 

are far too limited to admit of any definite conclusions. They 

do, however, suggest certain things of practical interest, the 

most important one of which comes from the results obtained 

where sulphur was used with scabby seed on clean or sterilized 
soil. ‘This is, that the practice recently adopted by some of our 

potato growers of dusting cut seed with, or rolling it in, sulphur, 

is a good one and should be encouraged. If the seed tubers 

are first carefully sorted, then disinfected with corrosive sub- 
limate or formaldehyde, cut and dusted with or rolled in sul- 

phur, it would seem as if the danger from the introduction of 

common scab into clean land by means of seed tubers would be 

practically eliminated. 
A close analysis of the results of these greenhouse experi- 

ments does not tend to encourage the view that sulphur can be 

used economicaliy to rid badly infested soils of the germs of 
common potato scab. However, in this and in most other ex- 

periments no account of the later effects of sulphur in the soil 

are taken into consideration and it hardly seems possible that 
the entire effects are obtained the first year. Hence the case 

may not be entirely hopeless. ; 
Field experiments designed to test matters of this kind are 

not easy to perform, as it is next to impossible to get any large 

body of land equally infected and alike in all other particulars. 

An attempt was made to carry on such an experiment in coop- 

eration with an Aroostook county potato grower last season. 

Seven half-acre plots were laid off on one side of a large field 

where the land was said to be fairly uniformly infected with 
common potato scab. A plot of Green Mountains and one of 
Irish Cobblers were treated at the rate of 1000 pounds of sul- 

phur per acre, harrowed in before planting. These were fol- 

lowed by an untreated check plot of equal size and this by plots. 

of Cobblers, side by side with untreated checks, where 500 and 

300 pounds of sulphur were added respectively. 
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Several factors intervened which influenced the accuracy of 

the results, but so far as could be judged, the application of 300 

pounds of sulphur to this land produced no appreciable effects 
in reducing common scab the present season. The potatoes 

from this plot were equally badly incrusted with scab spots as 

those produced upon the adjoining checks—practically ail of 

them being unsalable except for starch making. Where 500 

pounds of sulphur was used there were fewer tubers thoroughly 

covered with scabs and a small per cent of the crop here was 

merchantable. Where 1000 pounds of sulphur was applied per 

acre, fully 75 per cent of the crop was suitable for table purposes 

and it was estimated that at least one-third of these were free 
from scab. 

Based upon the figures alone, it would seem that the larger 

amount of sulphur materially reduced the amount of scab on 

the crop for the current year. There is always the possibility 

that on large plots of land like these the soil is unequally 
infected or some outside factor interferes. However, the check 

alongside of these plots which received the heaviest application 

of sulphur produced fully as much scab on the crop as on any 

other part of the field. Before the plots were planted a record 

was made of the fact that the owner of the land stated that 

according to his best recollection the soil where the heavier 

amounts of sulphur were applied was, if anything, the most 

seriously infected of any on the field. He was not so positive 

of this fact after the results were obtained at digging time, thus 

leaving this question somewhat in doubt. 

The following paragraph quoted from a recent publication 

of the Cornell Experiment Station is a brief summary of some 
quite extended experiments made at that institution along the 

lines under consideration. 

“From our work on sulfur treatment of soil against potato 

scab it is evident that by application of sulfur in sufficient 

quantity—450 to 900 pounds per acre—if the application is 

made broadcast and the sulfur is thoroughly mixed with about 

two inches of the surface soil just before the potatoes are 

planted, the amount of scab can be considerably reduced, 

especially by the heavier application of sulfur. * * * Inno 

case, however, even by the heaviest of the tested applications of 
sulfur, was the scab entirely eliminated.” 

3 
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APPLE SPRAYING EXPERIMENTS AT HiGHMOoOR FARM. 

The season of 1914 marked the completion of the fifth year 

of a series of apple spraying experiments carried on by the 

Station at Highmoor Farm, the object in view being to improve 

methods and mixtures in order to secure more efficient con- 

trol of apple scab and other orchard diseases without adding to 

the expense involved. Some very important and suggestive 

practical results have already been obtained, particularly dur- 

ing the past three years. 
One of the most striking results and to a certain extent an 

unexpected result of the two previous seasons was the discovery 

of the relatively high efficiency of arsenate of lead as a fungi- 

cide when applied slightly in excess of the amount commonly 

used as an insecticide. As yet an opportunity has not presented 

itself where it has been possible to test the effect of arsenate of 

lead alone under exceptionally severe conditions. Hence, a 

plot sprayed with this without the addition of any other fungi- 

cide was included last season and will be repeated each year 

till a season occurs where the weather conditions are excep- 

tionally favorable to scab development. 

Arsenate of lead is well and favorably known and widely used 

for spraying apple trees as an insecticide in combating codling 

and brown-tail moths and kindred pests of the orchard. In 

recent years it has been known to have some fungicidal value, 

but apparently no one has considered this to be of much impor- 

tance for when used in connection with bordeaux mixture, lime- 

sulphur, or other recognized fungicides in spraying experiments, 

it has been customary to assign to the latter all beneficial results 

secured in the control of parasitic fungi. Hence, the observa- 
tions made at Highmoor Farm with regard to the fungicidal 

value of arsenate of lead may be looked upon as discoveries of 

considerable practical value. 

In 1912, a plot of trees sprayed only with arsenate of lead at 

the rate of four pounds of the paste form to 50 gallons of water 

showed better scab control than where standard dilution lime- 

sulphur and two pounds of arsenate of lead paste has been 

applied and even better than where bordeaux mixture and the 

smaller amount of the insecticide was used. No unsprayed 

check plot was available that year. v 
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In 1913, an unsprayed check plot was added and powdered, 

dry arsenate of lead substituted for the paste. Two plots were 

sprayed with arsenate of lead alone, one with two and another 

with one pound of the powder to 50 gallons of water or equiva- 

lent to about four _and two pounds of the paste form, respect- 

ively. Nearly 39 per cent of the apples on the unsprayed plot 

were scabby. Almost perfect scab control was secured with 

bordeaux mixture, lime-sulphur and the larger amount of 

arsenate of lead used alone—the efficiency being in the order 

named. Attention should be called to the fact that one pound 
of dry arsenate of lead was added to each 50 gallons of the 

bordeaux mixture and lime-sulphur, also that where this smaller 

amount of arsenate of lead was used alone the amount of scab 

was reduced from nearly 39 per cent to less than 16 per cent. 

Hence, it is more than a possibility that when the insecticide is 

added to bordeaux mixture or lime-sulphur, it may contribute 
materially to the fungicidal effect of the combined spray. 

In 1913 there was considerable russeting of the fruit. Much 

of this, as indicated by the condition of the apples on the un- 

sprayed check plot, was due to natural conditions, but this rus- 

seting was largely increased by the action of some of the sprays. 

This increase of russeting on the lime-sulphur and bordeaux 

plots was about 11 and 4o per cent, respectively, while, where 

the two pounds of dry arsenate of lead was used alone in 50 

gallons of water, it was actually less than on the check plot. 

The results secured in 1912 and 1913 were sufficiently encour- 

aging to warrant a repetition of this part of the experiment, but 

omitting the smaller amount of arsenate of lead used alone. 

Also the results of the previous season suggested the alluring 

possibility that, except for the “pink spray,” arsenate of lead 

used somewhat in excess of the usual amounts might be 

depended upon to prevent apple scab as well as control certain 

of the more important insect enemies of the orchard, thus elimi- 

nating a considerable part of the labor and expense of orchard 

spraying. 

Accordingly, in 1914, in addition to spraying a plot with 

arsenate of lead alone, used at the rate of two pounds of the 

dry powder to 50 gallons of water, one plot was sprayed the 

first time with a 3-3-50 bordeaux mixture, plus one pound of 

the dry lead arsenate and later with two pounds of the arsenate 
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alone in 50 gallons of water. On another plot lime-sulphur, 

20 per cent stronger than standard dilution, was used in place 

of bordeaux mixture at the first application. These and all 

other plots in the same experiments were all sprayed on the 

same days, first on May 23 when the flower buds were showing 

pink, second June 6, just after the petals fell, and again on June 

22. Those mentioned above were compared with adjoining 

plots sprayed with bordeaux mixture, standard strength lime- 

sulphur and lime-sulphur 20 per cent stronger than standard, 

to which, in each case, one pound of dry arsenate of lead had 

been added to every 50 gallons of spray. An unsprayed check 

plot was also saved. 

The season of 1914 was somewhat peculiar with reference 

te scab development and control. The disease was not par- 

ticularly severe at Highmoor Farm, even on unsprayed trees, 

and the results secured from treatment with standard sprays 

were rather erratic. However, nothing occurred to materially 

change the tentative conclusions derived from the work of the 

two previous years regarding the fungicidal value of arsenate 

of lead, although its relative efficiency in 1914 was consider- 

ably less than before. When lime-sulphur 20 per cent stronger 

than standard dilution plus one pound of dry arsenate of lead 

was used for the first spraying and two pounds of the arsenical 

was used alone for the later applications, 96 per cent of perfect 

apples were obtained as compared with less than 94 per cent 

where standard dilution of lime-sulphur was used in combina- 
tion with the smaller amount of the insecticide for all three 

‘applications. Scab control was slightly better on the last men- 

tioned plot, but there was decidedly more russeting of the fruit, 

' thus decreasing the percentage of perfect apples. 

A rather surprising result was obtained where bordeaux mix- 

ture was used for the first spray, even though it was applied 

before the blossoms opened. Over 15 per cent of the fruit was 

russeted as compared with less than two-tenths of one per cent 
on the unsprayed check plot. This could not be attributed to 

the later applications of arsenate of lead for, on this plot where 

all three applications consisted of the stronger amount of this 

material alone, only a little over one per cent of the fruit was 
russeted. 
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SUBSTITUTES TOR LIME-SULPHUR SPRAYS. 

A spray combination known as “copper-lime-sulphur” has 

been tried and recommended by the Virginia Experiment Sta- 
tion as efficient in controlling rust on apples. A plot of trees 

sprayed with this material was included in the 1914 experi- 

ments to see if 1t would prove equally satisfactory for prevent- 
ing apple scab in Maine. The results obtained on Ben Davis 

trees were very disappointing. The trees suffered severely 

from foliage injury. Over 57 per cent of the fruit was russeted 

and less than 41 per cent of perfect apples were obtained, while 

adjoining plots sprayed with other fungicides produced from 

96 to 98 per cent of fruit without spot or blemish. 

On account of real or supposed difficulties attendant upon 

the manufacture of concentrated lime-sulphur solution at home 

it has come to be the common practice in Maine to purchase the 

material already prepared. Except for the added cost there is 

no particular objection to this for, unlike the numerous forms of 

ready-made bordeaux mixture which have appeared from time 

to time, the various brands of concentrated lime-sulphur put 

out by reliable concerns appear to be equal to the best of the 

home-made goods. However, every time an orchardist pur- 

chases rather than makes his lime-sulphur concentrate he pays 

freight from Boston, New York, Baltimore or some other more 

distant point upon from one-fortieth to one-tenth of all the 

water used in his spray. In the case of a large orchard this is 

an item of expense of considerable importance. 

From the above it is apparent that any concern which can 

place on the market a lime-sulphur concentrate with all the 

water removed, or can furnish some other form of dry powder 

or paste which is equally as satisfactory as a fungicide, will 

thereby secure a distinct advantage over its competitors. The 

first proposition so far has not proved practicable but there 

- are powder and paste substitutes on the market. It is not the 

practice of nor within the province of the Station to conduct 
tests of proprietary articles of.this nature, but on account of 

the distinct advantages which these concentrated spray materials 

appeared to offer, provided they could substantiate the claims 
which their manufacturers made for them, it seemed advisable 

to include some of them in the spraying experiments conducted 
at Highmoor Farm in 1913 and 1914. 
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In 1913 two different brands were used. One of these was 
in the form of a moist paste and apparently had a large amount 

of very finely divided sulphur, but gave off a distinct odor of 

hydrogen sulphide, resembling the smell of stale eggs. The 

other consisted of a dry, yellowish powder which appears to be 

largely sodium sulphide. While the manufacturers made no 

statements in the literature which they sent out, claiming that 

such was the case, many of the purchasers of this latter com- 

pound in Maine in 1913 supposed that it was identical with 

lime-sulphur solution with the water removed. 
The paste was used at the rate of seven pounds to 50 gallons 

of water and the powder at the rate of two pounds to 50 gallons. 

One pound of dry arsenate of lead was also added to control 

insect pests. Three applications were made—one just as the 

blossoms were showing pink, one after the petals fell, and 

another about three weeks later. 

~The plot sprayed with the fine sulphur paste showed no foli~ 
age injury and scab was well controlled on the leaves throughout 

the season. On the other hand, while the powdered material 

was efficient in controlling scab it produced, when used as above 

described in combination with the arsenate of lead, very decided 

injury to the foliage. This began to appear shortly after June 3 

when the second application of the spray was made, and con- 

sisted of a sprtting and more or less browning of the margins 
of the leaves. After the third application this injury developed 

quite rapidly and by July 7 from 75 to go per cent of the leaves 

were affected. This was followed by much yellowing and leaf 

fall, resulting in quite marked defoliation of the trees. 

The results obtained at harvest time when the percentages 

of scabby and perfect apples produced on the different plots 

were determined confirmed the observations made in the summer 

with reference to the control of the disease on the leaves. Both 

of the proprietary compounds produced as high or nearly as 

high percentages of apples free from scab as was obtained 

where standard dilution lime-sulphur was used. 

In 1914 these experiments were repeated and another pos- 

sible substitute for lime-sulphur was added to the list. ‘This 

latter was simply a very finely divided sulphur, much finer than 
the ordinary flour sulphur of commerce. The chief difficulty 

encountered in attempting to use pure sulphur in a spray is 
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that it cannot be wet readily and consequently refuses to stay 

in suspension. This was overcome with the fine sulphur by 

first wetting it with a small amount of dilute glue solution. It 

would then stay in suspension long enough to be applied to the 

trees. 

Again, extremely satisfactory results with reference to scab 

control on both foliage and fruit was obtained with the paste 

and powder used the season before, but the latter in combina- 

tion with the usual amount of arsenate of lead, although reduced 

three-fourths pound to 50 gallons of water on the recommenda- 

_ tion of the New England selling agents of the compound, caused 
fully as much defoliation as the previous season. This year 

leaf injury was noted even before June 6, the date of the second 

application of the spray. Defoliation began soon after this and 

in ten days, from one-third to one-half of the surface of the 

ground under the trees was covered with fallen leaves. By 

the last of June fully one-third of the leaves had fallen from 

the trees sprayed with this material. 

No spray injury was observed throughout the season, but 
sonie scab developed on the leaves of the trees which were 

sprayed with the extra fine sulphur. It did not control scab so 

well on the fruit as did standard dilution lime-sulphur or the 

two compounds already mentioned, but showed enough fungi- 

cidal value to warrant a repetition of the experiment. 
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MENHODS OF POULTRY MANAGEMENT “AT. Tite 

MAINE AGRICULTURAL EXPERIMENT STATION. 

INTRODUCTION. 

Many years’ practical experience in raising and keeping poul- 

try and investigations in poultry breeding at the Maine E.xperi- 

ment Station have resulted in the accumulation of a considerable 

fund of information on poultry management. It is the purpose 

of the following pages to outline this experience for the benefit 

of poultry keepers and thereby to help them to discriminate 
between some of the wrong theories which have underlain much 

of the common practice of the past and the better theories which 

underlie other and newer methods that are now yielding more 

satisfactory results. It may be that these methods are no better 

than those practiced by others, but the attempt is made to state 

concisely the methods which have been or are now being suc- 

cessfully employed at the Station. 

Pou,try HycrENE AND SANITATION. 

Second in importance only to high constitutional vigor and 

health in the stock is attention to the basic rules of hygiene and 

sanitation in the management of poultry. This section gives an 

account of the general principles involved in the methods of 

dealing with these matters practised at the Maine Agricultural 

Experiment Station. Attention to the rules and principles here 
set forth will go a great ways towards preventing the occur- 

rence of disease. ‘This does not mean that if these rules are 

not followed disease and destruction will forthwith result. 

Everyone knows of plenty of instances of more or less suc- 

cessful poultry keeping under the most unsanitary and unhy- 

gienic of conditions. So similarly human beings are able when 
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forced to do so to live under unhygienic conditions. But every 

civilized country in the world believes that the most economical 

insurance against the steady loss of national wealth which the 

prevalence of disease involves is the enforcement of sanitary 

regulations throughout its domain. In poultry keeping many 

may be successful for a time in managing their birds in defi- 

ance of the laws of sanitation and hygiene; a very few may 

be successful in this practice for a long time, but in the long 

run the vast majority will find that thorough, careful, and intel- 

ligent attention to these laws will be one of the best guarantees 

of permanent success that they can find. 

Poultry hygiene and sanitation will be considered here under 

seven main heads, as follows: 1. Housing. 2. Feeding. 

3... The Land. 4. (Exercise. 5: xterialeeanasiessas. 0: 
Disposal of the Dead. 7. Isolation of Sickness. What is said 

under all of these heads is intended to apply (unless a specific 

statement to the contrary is made) both to adult birds and to 

chicks. No discussion of the hygiene of incubation, or of the 

relative merits of artificially and naturally hatched chickens will 

be undertaken here, because there are special subjects falling 

outside the field of general poultry hygiene. 

I. POULTRY HOUSE HYGIENE AND SANITATION. 

A. Cleanliness—The thing of paramount importance in the 

hygienic housing of poultry is cleanliness. By this is meant not 

merely plain, ordinary cleaning up, in the housewife sense, -but 

also bacteriological cleaning up; that is, disinfection. All build- 

ings or structures of whatever kind in which poultry are housed 

during any part of their lives should be subjected to a most 

thorough and searching cleaning and disinfection once every 

year. This cleaning up should naturally come for each dif- 

ferent structure (i. e., laying, colony or brooder house, indi- 

vidual brooder, incubator, etc.) at a time which just precedes 

the putting of new stock into this structure. 

A very thorough method of cleaning a poultry house: Not 

every poultryman knows how to clean a poultry house thor- 

oughly. The first thing to do is to remove all the litter and 

loose dirt which can be shovelled out. Then give the house— 

floor, walls and ceiling—a thorough sweeping and shovel out 
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the accumulated debris. Then play a garden hose, with the 

maximum water pressure which can be obtained, upon floor, 

roosting boards, walls and ceiling, until all the dirt which washes 

down easily is disposed of. Then take a heavy hoe or roost 

board scraper and proceed to scrape the floor and roosting 

boards clean of the trampled and caked manure and dirt, 

Then shovel out what has been accumulated and get the hose 

into action once more and wash the whole place down again 

thoroughly and follow this with another scraping. With a 

stiff bristled broom thoroughly scrub walls, floors, nest boxes, 

roost boards, etc. Then after another rinsing down and 

cleaning out of accumulated dirt, let the house dry out for a 

day or two. Then make a searching inspection to see if any 

dirt can be discovered. If so apply the appropriate treatment 

as outlined above. If. however, everything appears to be 

clean, the time has come to make it really clean by disinfection. 

To do this it is necessary to spray, or thoroughly wash with a 

scrub brush wet in the solution used, all parts of the house with 

a good disinfectant at least twice, allowing time between for 

drying. For this purpose 3 per cent cresol solution or § per 

cent formalin is recommended. ‘The chief thing is to use an 

effective disinfectant and plenty of it, and apply it at least 

twice. A discussion of disinfectants immediately follows. To 

complete the cleaning of the house, after the second spraying of 

disinfectant is dry it is the practise at this Station to apply a 

liquid lice killer (made by putting 1 part crude carbolic acid or 

cresol with 3 parts kerosene) liberally to nests and roosts and 

nearby walls. After all this is done the house will be clean. In 

houses cleaned annually in this way the first step is taken 

towards hygienic poultry keeping. 

The same principles which have been here brought out 

should be applied in cleaning brooders, brooder houses, and 

other things on the plant with which the birds come in contact. 

What has been said has reference primarily to the annual 

or semi-annual cleaning. It should not be understood by this 

that no cleaning is to be done at any other time. On the con- 

trary the rule should be to keep the poultry house clean at all 

times, never allowing filth of any kind to accumulate and 

using plenty of disinfectant. | 
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Disinfection.—In the matter of disinfection there are several 

options open to the poultryman. He may make his own 

disinfectant, or he may purchase proprietary compounds, or he 

may buy a plain disinfectant like formaldehyde, or carbolic 

acid. 
The Maine Agricultural Experiment Station has tried various 

disinfectants with a view to finding the most useful, when the 

factors of efficiency, ease of application and low cost, are con- 

sidered. There is probably no more effective disinfectant than 

formaldehyde. The only objection to its use is that a man 

may find it difficult to withstand the fumes long enough to 

spray and scrub out thoroughly a pen. Formaldehyde is very 

good where it can be used, and there is no cheaper disinfectant, 

efficiency considered. The formaldehyde gas method for disin- 

fecting poultry houses has recently been advocated, using the 

permanganate method of generating. This, however, is indi- 

cated only for rooms which can easily be closed up air tight. 

It costs too much in time and trouble to make any form of 

“fresh air” poultry house even moderately air tight. The for- 

maldehyde gas method is well adapted to disinfecting and 

fumigating feed rooms, incubator cellars, brooder houses and 

all houses which can be readily made air tight. For the benefit 

of those who wish to use the method for such purposes the 

following directions are given. This will give a very strong 

fumigation and disinfection, but such is indicated about poul- 

try establishments. 3 

Formaldehyde Gas Disinfection: First make the room as. 

tight as possible by stopping cracks, key-holes, etc., with pieces 

of cloth or similar substance. Use a metal or earthern dish for 

a generator, of sufficient size so that the liquid will not spatter 

or boil over on the floor, since the permanganate will stain. 

The temperature of the room should not be below 50° F. and 

more effective disinfection will be obtained if the temperature 

is 80° F. or above at the beginning. Sprinkle boiling water 

on the floor or place a kettle of boiling water in the room to 

create a moist atmosphere. Spread the permanganate evenly 

over the bottom of the dish and quickly pour in the formalde- 

hyde (40 per cent strength as purchased). Leave and tightly 

close the room at once and allow to remain closed ‘for 4-6 

hours or longer, then air thoroughly.” Use 23 ounces of per- 
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manganate and 3 pints of formaldehyde to each 1000 cubic feet 

of space. 

For general disinfecting purposes about a poultry plant the 

Station has found one of the cheapest and most effective disin- 

fectants to be compound cresol solution. This is used here 

for spraying and disinfecting the houses after they are cleaned, 

disinfecting brooders, brooder houses, incubators, nests and 

everything else about the plant which can be disinfected with a 

liquid substance. Any person can easily make this disinfectant. 

The following revised directions for its manufacture are quoted 

from Bulletin 179 of the Maine Agricultural Experiment Sta- 

tion. 

Cresol Disinfectant.—The active base of cresol soap disin- 

fecting solution is commercial cresol. This is a thick, sirupy 

fluid varying in color in different lots from a nearly colorless 

fluid to a dark brown. It does not mix readily with water, and, 
therefore, in order to make a satisfactory dilute solution, it is. 

necessary first to incorporate the cresol with some substance: 

like soap which will mix with water and will carry the cresol! 

over into the mixture. ‘The commercial cresol as it is obtained,. 

is a corrosive substance, being in this respect not unlike car- 

bolic acid. It should, of course, be handled with great care and! 

the pure cresol should not be allowed to come in contact with: 

the skin. If it does so accidentally the spot should be imme-- 

diately washed off with plenty of clean water. The price of 

commercial cresol varies with the drug market. 

Measure out 3 1-5 quarts of raw linseed oil in a 4 or 5 gallon 

stone crock; then weigh out in a dish 1 lb. 6 oz. of commercial 

lye or “Babbit’s potash.” Dissolve this lye in as little water as 
will completely dissolve it. Start with 1-2 pint of water, and if 

~ this will not dissolve all the lye, add more water slowly. Let 

this stand for at least 3 hours until the lye is completely dis- 

solved and the solution is cold; then add the cold lye solution 

very slowly to the linseed oil, stirring constantly. Not less than 

5 minutes should be taken for the adding of this solution of 

lye to the oil. After the lye is added continue the stirring until 
the mixture is in the condition and has the texture of a smooth 
homogeneous liquid soap. This ought not to take more than a 

half hour. Then while the soap is in this liquid state, and be- 

fore it has a chance to harden add, with constant stirring, 8 1-2 
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quarts of commercial cresol. The cresol will blend perfectly 

with the soap solution and make a clear, dark brown fluid. ‘The 

resulting solution will mix in any proportion with water and 

yield a clear solution. 

Cresol soap is an extremely powerful disinfectant. In the 

Station poultry plant for general purposes of disinfecting the 

houses, brooder houses, incubators, nests, and other wood work, 

it should be used in a 3 per cent solution with water. Two or 3 

tablespoons full of the cresol soap to each gallon of water will 

make a satisfactory solution. ‘This solution may be applied 

through any kind of spray pump or with a brush. Being a clear 

watery fluid it can be used in any spray pump without difficulty. 

For disinfecting brooders or incubators which there is reason 

to believe have been particularly liable to infection with the 

germs of white diarrhea or other diseases the cresol may be 

used in doubie the strength given above and applied with a 

scrub brush in addition to the spray. 

B. Fresh Air and Light.—Too great stress cannot be laid on 

the importance of plenty of fresh air in the poultry house if the 

birds are to keep in good condition. And it must be remem- 

bered in this connection that “fresh” air, and cold stagnant air 

are two very different things. Too many of the types of curtain 

front and so-called “fresh air” houses now in use are without 

any provision other than an obliging southerly wind, to insure 

the circulation or changing of air within the house. Even with 

an open front house it is wise to provide for a circulation of 

air in such way that direct drafts cannot strike the birds. This 

applies not only to the housing of adult birds in laying houses, 

but also to the case of young stock in colony houses on the 

range. Further a circulation of fresh air under the hover in 

artificial rearing is greatly to be desired and will have a marked 

effect on the health and vigor of the chicks. 

Not only should the poultry house be such as to furnish 

plenty of fresh air, but it should also be light. The prime im- 

portance of sunlight in sanitation is universally recognized by 

medical authorities. Disease germs cannot stand prolonged 

exposure to the direct rays of the sun. Sunlight is Nature’s 

great disinfectant. Its importance is no less in poultry than in 

human sanitation. The following statement made some years 

ago (1904) by a-writer signing himself “M” in Farm Poultry 
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(Vol. 15) brings home in a few words the importance of hav- 
ing plenty of light in the poultry house. 

“Light in the poultry house has been found by the writer a 
great help in keeping the house clean and kecping the fowls 

healthy. Probably there is no greater assistance to the diseases 

of poultry than dark and damp houses, and dark houses are 

frequently damp. In recent years I have had both kinds of 

experience, those with the hens confined in a large, dry and light 

house, and with hens confined in a dark house in which a sin- 

gle window looking towards the setting sun furnished the only 

light. Being forced to use the latter building for an entire 

winter I found it impossible to get it thoroughly dried out after 

a rain had rendered the walls damp. By spring some of the 

fowls that had been confined there began to die of a mysteri- 

ous disease and a post-mortem examination showed it to be 

liver disease. Later the roup broke out in the same house and 

this dread disease continued with the flock for months exacting 

a heavy toll in laying hens.” | 

C. Avoid Dampness. Of all unfavorable environmental 

conditions into which poultry may, by bad management, be 

brought, a damp house is probably the worst. Nothing will 

diminish the productivity of a Hock so quickly and surely as 

will dampness in the house, and nothing is so certain and speedy 

an excitant to roup and kindred ills. The place where poultry 

are housed must be kept dry if the flock is to be productive 

and free from disease. 

D. Provide Clean and Dry Litter. Experience has demon- 

strated that the best way in which to give fowls exercise during 

the winter months in which, in northern climates at least, they 

must be housed the greater part if not all of the time, is by 

providing a deep litter in which the birds scratch for their dry 

grain ration. For this litter the Experiment Station uses pine 

planer shavings with a layer of oat straw ontop. Whatever the 

litter it should be changed as often as it gets damp or dirty. 

II. HYGIENIC FEEDING. 

Along with housing as a prime factor in poultry sanitation 

goes feeding. This is not the place to enter upon a detailed 

discussion of the compounding of rations and such topics. 
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These matters are considered farther on in this circular (see 

pages 39-64). There are, however, certain basic principles of 

hygienic feeding which must always be looked after if one is to 
avoid diseases. These are: 

A. Purity. It should be a rule of every poultryman never 

to feed any material which it not clean and wholesome. Musty 

and mouldy grain, tainted meat scraps or cut bone, table scraps 

which have spoiled, and decayed fruits or vegetables should 

never be fed. If this consideration were always kept in mind 

many cases of undiagnosed sickness and deaths, and low condi- 

tion in the stock would be avoided. Keep all utensils in which 

food is placed clean. 

B. Avoid Overfeeding. Intensive poultry keeping involves 

of necessity heavy feeding. but one should constantly be on 

the lookout to guard against overfeeding, which puts the bird 

into a state of lowered vitality in which its natural powers of 

resistance to all forms of infectious and other diseases are re- 

duced. The feeding of high protein concentrates like linseed or 

cotton seed meal needs to be particularly carefully watched in 

this respect. 

C. Provide Plenty of Green Food. Under natural condi- 

tions poultry are free eaters of green grass and other plants. 

Such green food supplies a definite need in metabolism, the 

place of which can be taken by no other sort of food material. 

It is not enough merely to supply succulence in the ration. 

Fowls need a certain amount of succulent food, but they also 

need fresh green food. It is desirable to provide for a succes- 

sion of green food throughout the year. The succession fol- 

lowed at the Maine Agricultural Experiment Station is as fol- 

lows: 

Beginning in the early fall when the pullets are put in the 

laying house they are given green corn fodder cut fine in a 

fodder cutter. Stalks, leaves and ears are cut together in 

pieces averaging about 1-2 inch in length. The birds eat this 

chopped corn fodder greedily. It is one of the best green foods 

for poultry that we have as yet been able to find. Its useful- 

ness is limited only by the season within which it is possible to 

get it. The feeding of corn fodder is continued until the frost 

kills the plants. 
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When the corn can no longer be used cabbage is fed. The 

supply of this usually lasts through December. In the event 

of the supply of cabbage failing before it is desirable to start 

the oat sprouter (see p. 59) the interval is filled out by the 
use of mangolds. From about January 15 to May 15 green 

sprouted oats grown as described below (pp. 59-64) form the 

source of green food. From about May 15 until the corn has 

grown enough to cut, fresh clover from the range 1s used. Dur- | 

ing the summer the growing chicks on the range are given rape 

(Dwarf Essex) and green corn fodder cut, as.described above 

to supplement the grass of the range, which rather rapidly dries 

“out and becomes worthless as a source of green food under our 

conditions. The very young chicks in the brooders are given the 

tops only of green sprouted oats chopped up fine. 

D. Provide Fresh and Clean Drinking Water. ‘The most 

sure and rapid method by which infectious diseases of all kinds 

are transmitted through a flock of birds is by means of the 

water pail from which they all drink in common. Furthermore 

the water itself may come from a contaminated source and be 

the origin of infection to the flock. Finally it is difficult to de- 

vise any satisfactory drinking fountain in which the water is 

not liable to contamination from litter, manure, etc. Ali these 

considerations indicate the advisability of adding to all drinking 

water which is given to poultry some substance which shall act 

as a harmless antiseptic. The best of all such substances yet 

discovered for use with poultry is potassium permanganate. 

This is a dark reddish-purple crystalline substance which can 

be bought of any druggist. It ought never to cost more than 

20c-30c per pound and a pound will last for a long time. It 

should be used in the following way: In the bottom of a large 

mouthed jar, bottle or can, put a layer of potassium permanga- 

nate crystals an inch thick. Fill up the receptacle with water. 

This water will dissolve all of the crystals that it is able to. 

This will make a stock saturated solution. As this solution is 

used add more water and more crystals as needed, always aim- 

ing to keep a layer of undissolved crystals at the bottom. Keep 

a dish of stock solution like this alongside the faucet or pump 

where the water is drawn for the poultry. Whenever any water - 

is drawn for either chicks or adult fowls at the Maine Agri- 

cultural Experiment Station enough of the stock solution 1s 
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added to give the water a rather deep wine color. This means 

for some 4 years past no bird has ever had a drink of water 

from the time it was hatched which did not contain potassium 

permanganate, except such water as it got from mud puddles 

and the like. 

Ill. THE LAND. 

One of the most important considerations in poultry sani- 

tation is to keep the ground on which the birds are to live, both 

as chicks and as adults, from becoming foul and contaminated. 
This is not a very difficult thing to do if one has enough land 

and practices a- definite and systematic crop rotation in which 

poultry form one element. On the open range where chicks 

are raised a four year rotation is operated at the Maine Agri- 

cultural Experiment Station and serves its purpose well. This 

system of cropping is as follows: First year, chickens; second 

year, a hoed crop, such as beets, cabbage, mangolds or corn; 

third year, seed down to timothy and clover, using oats or bar- © 

ley as a nurse crop; fourth year, chickens again. Other crop- 

ping systems to serve the same purpose can easily be devised. 

I to 2 teaspoons of the stock solution to 10 quarts of water. 

At the same time one should clean and disinfect the drinking 

pails and fountains regularly, just as he would if he were not 

using potassium permanganate. At the Maine Station plant 

To maintain the runs connected with a permanent poultry 

house, where adult birds are kept, in a sweet and clean condition 

is a more difficult problem. About the best that one can do 

here is to arrange alternate sets of runs so that one set may be 

used one year and the other set the next, purifying the soil so 

far as may be by annually plowing and harrowing thoroughly 

and planting exhaustive crops. Failing the possibility of alter- 

nating in this way, disinfection and frequent plowing are the 

only resources left. 

The following excellent advice on this subject is given by the 

English poultry expert Mr. E. T. Brown (Farm Poultry, Vol. 

18, p. 294): “Tainted ground is responsible for many of the 

diseases from which fowls suffer, and yet it is a question that 

rarely receives the attention it deserves. The chief danger of 

tainted soil arises when fowls are kept in confinement, but still 

we often find that even with thase at liberty the land over which 
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they are running is far from pure. So long as the grass can be 

kept growing strongly and vigorously there is small fear of foul 

ground, as the growth absorbs the manure; it is when the grass 

becomes worn away that the chief danger arises. The manure 

constantly falling upon the same small area, and there being 

nothing to use it up, the land is bound in a short space of time 

to become so permeated as to be thoroughly unfit for fowls. 

The question is very often asked in connection with this subject 

as to how many fowls a certain sized piece of land will accom- 
modate the whole year through. Occasionally one may see in 

some of the agricultural or poultry journals this question an- 

-swered, but as a matter of fact to give any stated number is 

most misleading. It depends very largely upon the class of soil, 

as some can carry twice as many birds as others; it depends 

upon the breed of poultry, some being much more active than 

others, and thus requiring more space; it depends, too, upon the 

time of year, because during the spring and summer, when there 

is an abundance of vegetable growth in the soil, a considerably 

larger number of birds can be maintained than during the 

autumn or winter. The number must be varied according to 

these circumstances, and no hard and fast rule is applicable.” 

“The results of tainted ground are generally quickly notice- 

able, as the fowls have a sickly apearance, the feathers lose 

their brilliant lustre, and the wings begin to droop. Roup, 

gapes, and other ailments speedily show themselves, causing, if 

not death itself, considerable loss and unpleasantness. One of 

the greatest advantages to be derived from portable houses is 

that they so greatly reduce the risk of tainted ground, as they 

are being constantly moved from one place to another, thus 

evenly distributing the manure. When it is remembered that 

each adult fowl drops nearly a hundred weight of manure in 

the course of a year, the importance of this question will be 

_ immediately realized. It is quite possible, however, provided 

that suitable precautions are taken, to keep a comparatively 

small run pure for a long time. If the grass is short it should 

be occasionally swept, in this manner removing a good deal of 

the manure. Another important point is to always have around 

the house a space of gravel, upon which the birds should be 

fed, and if swept once or twice a week this will have a wonder- 

ful effect in preserving the purity of the grass portion. Anyone 
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who has observed poultry will know how fond they are of con- 

stantly being near the house, and thus the greater portion of 

their droppings falls within its immediate vicinity. The shape 

of the run also has a great bearing upon the length of time it 
will remain untainted, a long narrow run being much superior 

to a square one. I have proved by my own experience how 

true this is, and probably a long and narrow run, containing 

the same amount of space will remain pure twice as long. It is 

unnecessary here to go into a full explanation of why this is 
so, but I may state the fact, which I am confident is quite cor- 

rect. If the space at one’s disposal is very limited it is a good 

plan to divide it into two equal parts, placing the house in the 

middle. During one year one-half would be available for the 

fowls, the other being planted with some quickly growing 

vegetables, the order being reversed the year following. The 

vegetable growth has the effect of quickly using up the manure, 

and in this manner quite a small plot of land can be heavily 

stocked with poultry for an unlimited number of years.” 

IV. EXERCISE. 

If poultry are to be in good condition, and maintain their 

normal resistance to disease they must exercise. As chicks they 

will do this on the range. As adults (in climates like that of 

Maine) the most feasible way to bring this about is to provide 

litter and make the birds scratch for their feed. 

V. EXTERNAL PARASITES. 

In hygienic poultry keeping the birds must be kept reasonably 

free at all times of lice, mites, and all other forms of external 

parasites. The methods of dealing with this matter in use at 

this Station are given in detail farther on. It is desired here 

merely to call attention to the matter as one of the general prin- 

ciples of hygienic poultry management. 

VI. DISPOSAL OF DEAD BIRDS. 

On every poultry plant and around every farm there are 

bound to occur from time to time a greater or less number of 

deaths of chickens and adult fowls from disease or other natural 

causes. The disposal of these dead bodies offers a problem to 
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the poultryman, the correct solution of which may in many 

cases become a very important matter. This is especially true 
in the case of death from contagious diseases, which include 

a considerable proportion of the deaths of poultry generally. 

The method usually practiced by the farmer and poultryman 

for the disposition of dead carcasses is unsanitary in the ex- 
treme. To throw the dead bodies on the manure pile is to invite 

the spread of disease on the plant. Burying is far from being 

a satisfactory way of dealing with the matter for two reasons. 

Unless the grave is dug deep, which costs a good deal of time 

and labor, there is considerable likelihood that dogs. or other 

“marauding animals will dig out the carcasses, and, after feeding 

on them, scatter the remains around on the top of the ground. 

Furthermore, burying cannot be resorted to at all during the 

winter months when the ground is frozen. 
The only really sanitary method of dealing with dead bodies 

is to incinerate them. The difficulty of following this plan in 
practice is that the farmer or poultryman usually does not have 

any suitable source of heat ready at hand at all times. To be 
sure, during certain seasons of the year, those poultrymen who 

employ large brooder houses with a hot water heating system 

have a furnace in operation, and the dead chicks can be burned 

up in the furance. This, however, covers only a part of the 
year. At other times resort must be had to burying or some 

other means of disposal, as the poultryman is not likely to fire 

up a large furnace for the sake of burning a few dead birds. 

At the Station plant it was felt to be desirable to have a small 

crematory conveniently located, and so easy and economical of 

operation that dead birds could be disposed of immeditely, with 
a minimum amount of trouble and labor. To meet this require- 

ment there was devised the small crematory here described. 
The construction was carried out with the idea of keeping the 

- first cost as low as possible, in order that there should be nothing 

about it which any poultryman or farmer could not easily afford 

to duplicate. As a matter of fact, the cost of materials for the 

crematory here described was less than ten dollars. The labor 

was done by the poultryman and his assistant at odd times, 

when an hour or two could be spared for this work. The result 
is therefore, not beyond the reach of any poultryman or farmer. 

At the same time the crematory is so satisfactory in operation 
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that anyone who builds one will wonder, after he has completed 

and used it for a time, why he did not long before have so 

simple and sanitary an adjunct to his plant. 

The crematory shown in Figure 1 is very simple in construc- 
tion. It consists essentially of a cement base or fire box, bear- 

ing on its top a series of grate bars which are in turn covered 

by a cremating box or oven in which. the material to be incin- 

erted is placed. 
The crematory here described is sufficiently large to take 

care of all the needs of a plant carrying 1000 head of adult 

stock, raising 3000 to 4000 chickens annually, and in which a 

good deal of anatomical and physiological research is going on, 

necessitating a much larger amount of waste animal material 

than the ordinary commercial poultryman would have. There- 

fore, it is doubtful if it would be necessary in any but the very 

largest commercial plants to build a larger crematory than the 

one here described. 

In building this an excavation was first made for the base, 

in which a lot of loose stones and gravel were placed, in order 

to secure adequate drainage below the cement. On top of this 

the cement base and fire box were made. 
This base consists essentially of a rectangular box made of 

cement open at the top, and with a small opening in front 
through which the fire is fed and which serves as a draught. 

The walls are about 6 inches thick. -The outside dimensions of 

the fire box base are 3 feet, 4 inches by 2 feet, 6 inches. The 

inside. dimensions of the fire box are 2 feet, 3 inches by 1 foot, 

Q 1-2 inches by 1 foot, 4 inches. Across the top of the fire box 
there were laid, while the cement was still soft, some old grate 

bars from a small steam boiler, which had been discarded and 

thrown on the dump heap. These were set close together and 

held firmly in place when the cement hardened. They form the 

grate on which the material to be incinerated is thrown. These 

old boiler grate bars, besides costing nothing, had another ad- 

vantage ; namely that of their thickness and weight. When they 

become thoroughly heated from the fire below they will hold the 

heat for a considerable time charring and burning the animal 

material above. 
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_ Fig. 1. Photograph of crematory described in text. Note cement 

base, with opening in front into fire box; galvanized iron cremating 

bex on top; cover of cremating box. 

The incinerating chamber proper was made from galvanized 
iron by a local tinsmith. This consists of a rectangular box 

having the following dimensions: Length 2 feet, 2 inches; 

width 1 foot, 10 inches; height 1 foot, 6 inches. In the top of 

this is cut a round hole, 12 inches in diameter which is pro- 
tected by a hinged cover 15 inches by 14 1-2 inches. This 

galvanized box has no bottom. It is placed on top of the grate 

bars, and held firmly in place by cement worked up around its 

lower edges. At the back end of this iron cremating box is an 
opening for a stove pipe, which is necessary in order to give the 

proper draught. It is found in practice that only a short piece 

of stove pipe is necessary to get sufficient draught to make a 
very hot fire, which entirely consumes the birds in a few hours. 

Z, 

; 
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The funnel may best be left removable so that when the crema- 

tory is not in use it can be taken off and stored inside the 

wooden box (which then sets over the galvanized iron portion 

to protect it from the weather. 

It is important in locating a crematory of this kind to plan 

matters so that there will be good drainage from around it. 

In particular pains should be taken to insure that water does 

not run into the firebox and freeze during the winter. 
In operation the apparatus works as follows: Dead birds 

are thrown into the incinerating chamber through the opening 
in the top and the lid closed while a wood fire is burning in the 

fire box below. The aim should be to use dry wood and get a 

quick and very hot fire. This first roasts the material and then 

chars it, and finally reduces it to fine ashes. 

VII. ISOLATION OF SICKNESS. 

Whether one expects to treat the bird or to kill it, every indi- 
vidual that shows signs of sickness should be removed from the 
general flock. When the bird has been isolated a decision as to 
what will be done about the case can be reached at leisure, and 
in the meantime the flock is not subjected to the danger of in- 
fection. This is an important matter with young chickens as 
well as with adult stock. 

The general subject of the diagnosis, etiology and treatment 

of poultry diseases is not discussed in the present work. Those 

desiring information regarding these matters should consult the 

book on this subject prepared by the present writer and his 
associates.* 

THE ESSENTIALS OF POULTRY HYGIENE. 

To summarize this discussion of poultry hygiene and sanita- 

tion it may be said that the essentials in the hygienic and sani- 

tary management of poultry are 

I. CLEan Housés. 

2. CLEAN AIR. 

Pearl, Surface, and Curtis. The Diseases of Poultry. New York, 

(published by the Macmillan Co.) 101s. 
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CLEAN Foon. 

CLEAN WATER. 

CLEAN YARDS AND CLEAN RANGE. 

CLEAN INCUBATORS AND BROODERS. 

CLEAN Birps, OUTSIDE AND INSIDE. Pe Oe eerie 

THE SELECTION OF BREEDING STOCK. 

At the Maine Agricultural Experiment Station the poultry 
plant is conducted for purely experimental purposes in connec- 

tion with the study of the principles of breeding. On that ac- 

count the considerations which determine the choice of birds — 

to go into the breeding pens are somewhat different to what 

they would be in a purely commercial plant. It will therefore 

be advisable to discuss here only those general guiding princi- 

ples in regard to the selection of breeding stock, which the ex- 

perience of this Station has demonstrated to be of fundamen- 

tal importance in building up an economically productive 

strain of poultry. 

Whatever the object of the breeder, whether egg production, 

table fowl production, or the fancy, the first selection of 

breeding stock should be for constitutional vigor and vitality. 

No bird which shows the slightest sign of weakness or lack of 

vigor should be used as a breeder. The selection for constitu- 

tional vigor should begin at a very early age and be continued 

until the pens are mated. It is a great mistake to leave the 

whole of the process of selection until just prior to the breed- 

ing season. As the chicks are growing on the range the most 

vigorous ones, those which impress themselves in the eye of the 

breeder as surpassing their associates in vitality, rate of growth, 

vigor, etc., should be marked and watched. With later develop- 

- ment some of these early selected birds will fail to fulfill the 

promise of their youth and -will then be discarded. Others 
which were not conspicuously excellent at an early age will 

develop into unusually good specimens later. They may 

then be taken into the selected group. Finally as the mating 

season approaches the breeder should go carefully over this 

group of birds which have been selected from the beginning of 

their lives, and pick out the most vigorous of the lot which 

also carry the other qualities for which he is breeding. The 
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point is to make the selection of breeders a process of continu- 

ous picking out the good and culling the poor throughout the 

entire growth of the birds. 

Another point of importance is in relation to the size of the 

breeding stock. It is a nearly universal experience, if line 

breeding be practised for any particular character, as for exam- 

ple egg production or feather marking, that unless special at- 

tention is paid to this point there will tend to be a progressive 

deterioration in the average size of the birds. This is particu- 

larly liable to happen when one is breeding for egg production. 

To counteract this tendency special attention must be paid to 

the size of the breeding stock, making it a rule never to use as 

a breeder any bird, whatever the other excellencies may be, 

which does not attain a certain weight standard set by the 

breeder. 

What has been said regarding size is only a specia! case of 

the general rule of breeding that always the effort in selecting 

breeders should be towards all-round excellence. Selection for 

any one character alone—as for example egg production— 

with an entire disregard of all other characters of the birds 

will, in comparatively few generations, defeat its own end. It 

will be found that the stock has deteriorated quite as much in 

regard to some important qualities as it may have gained in 

respect to the character for which selection was made. 

While it is not possible here to enter upon an exhaustive dis- 

cussion of the subject of breeding for egg production a word 

may be said regarding the results of the Maine Agricultural 

Experiment Station along this line. From long continued 
experiments it appears to be conclusively demonstrated that 

the male bird has a hitherto unsuspected importance in the 

transmission of high-laying qualities to the progeny. Egg pro- 

duction, in the Barred Plymouth Rock fowl at least, appears 

to depend upon two separately inherited physiological factors. 

Either of these factors when present alone in a bird makes it 

a poor or mediocre layer. If both factors are present together 

the bird is a high producer. The novel feature of the case lies 
in the point that the factor upon which high production depends 

(i. e., which must be present if the bird is to be a high pro- 

ducer) is never transmitted in inheritance from a mother to 

her daughters, but only to her sons. It behaves, in other words 
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as a sex-linked character. The male bird which possesses this 

hereditary factor for high production may however transmit 

it both to his sons and his daughters. It thus appears that the 

high egg productiveness exhibited by some pullets or hens is 

always directly inherited from the sire, and not at all directly 

from the dam, though the sire himself may very likely have 

inherited the quality from his dam. Indeed the male which is 

hereditarily pure (homozygous) with respect to this high pro- 

ducing factor must receive one half of his endowment from 

his dam. The practical significance of this matter is that more 

_ attention will have to be paid to the male birds in breeding for 

egg-production than has hitherto been the case. Only males 

from high-laying dams should be used as breeders and of those 

only a portion will transmit high producing qualities to any 

large proportion of the daughters. An important practical 

step is to toe-mark, or otherwise identify, all pullets so that 

their sire may be known. From their performance the breeder 

will be able to judge of the ability of the sons of this sire (the 

brothers of the pullets) to transmit high-producing qualities.* 

RaAIsING CHICKENS BY NATURAL PROCESSES. 

While even the small grower of chickens in many cases uses 

an incubator for hatching, circumstances make it necessary at 

times to hatch and raise chickens by aid of the mother hen. 
To persons so situated an outline of the method practiced at the 

Station before incubators had reached their present develop- 

ment may be helpful. An unused tie-up in a barn was taken 

for the incubating room and a platform was made along the 

inner side. The platform was 3 feet above the floor and was 

2 1-2 feet wide and 50 feet long. It was divided into fifty 

little stalls or nests, each 1 foot wide, 2 feet long, and 1 foot 

high. This left a 6-inch walk along the front of the nests for 

the hens to light on when flying up from the floor. Each nest 

had a door made of laths at the front, so as to give ventilation. 

The door was hinged at the bottom and turned outward. 

Across the center of each nest a low partition was placed, so 

that the nesting material would be kept in the back end—the 

*A detailed report of the experiments on the basis of which the above 
statements are made is published as Bulletin 205 of the Maine Agricul- 
tural Experiment Station. 
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nest proper. For early spring work paper was put in the bot- 

tom of the nest, then an inch or two of dry earth, and on 

that the nest, made of soft hay. 

Whenever half a dozen hens became broody they were taken 

in from the henhouse and put on the nests, each nest having a 

dummy egg in it; the covers were then shut up, and nearly 

every hen seemed contented. In a day or two 13 eggs were 

placed under each hen. Every morning the hens were liberated 

as soon as it was light, when they would come down of their 

own accord and burrow in the dry dust on the floor, eat, drink, 

and exercise, and in twelve or fifteen minutes they would nearly 

all go back to the nests voluntarily. In the afternoons one would 

occasionally be found off the eggs looking out through the 

slatted door. If she persisted in coming off she was exchanged 

for a better sitter. The double nest is necessary, otherwise the 

discontented hen would have no room to stand up, except on 

her nest full of eggs, and she would very likely ruin them. 

There was no danger of this with the double nest, as she would 

step off the nest, go to the door and try to get out. 

The advantages of a closed room in which to confine the sit- 

ters are many, as the hens are easily controlled and do not need 

watching as they do when selecting nests for themselves, or 

when sitting in the same room with laying hens. A room 12 

feet square could be arranged so as easily to accommodate 50 

sitters. 

The most satisfactory arrangement used at the Maine Station 

for the accommodation of the hen with her brood of young 

chicks consisted of a closed coop about 30 inches square, with 

a hinged roof and a movable floor in two parts, which would be 

lifted out each day for cleaning. This little coop had a wire- 

covered yard attached to it on the south side. The yard was 4 

by 5 feet in size and 1 1-2 feet high. Its frame was of 1-inch 

by 3-inch strips and was fastened securely to the coop. 

The wire on the sides was of I-inch mesh, but on top 2-inch 

mesh was sufficient. Such a coop is easily kept clean, and the 

coop and yard can be set over upon clean grass by one person. 

The small run will be sufficient for the first few weeks, but 

soon the chicks need greater range, and then the fence at the 

farther end of the run can be lifted up 3 or 4 inches and they 

can pass in and out at will, while the mother will be secure at 
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home and they will know where to find her when they get cold 

or damp or need brooding. Such a coop accommodates 15 to 

20 chicks until they no longer require brooding, after which 

several flocks should be combined in one and put in a portable 

house on a grassy range. 
Whenever the hen is allowed to hatch or to mother chicks, 

much care must be exercised to prevent lice from getting a foot- 

hold and ruining the birds. The free and frequent use of the 

lice powder described farther on (p. . ), working it through 

the feathers to the skin, is one of the best methods for destroy- 

_ing the-pests. Grease or oil is effective when applied to the 

heads and under the wings of young chicks, but care must be 

taken not to get too much on them, especially during damp 

weather. The feeding of chicks raised in coops with their 

mothers does not vary much from the feeding of those raised 

in brooders as described below. 

RAISING CHICKENS BY ARTIFICIAL PROCESSES. 

Incubators have been much improved and there are several 

kinds on the market that will hatch about as many chicks from a 

given lot of eggs as can be done by selected broody hens. Fur- 

thermore, in the experience of this Station, with proper man- 

agement during and subsequent to incubation the chicks so pro- 

duced are fully the equal in constitutional vigor, average dura- 

tion of life, and productivity, of hen-hatched chicks. The best 

present day incubators require little care, maintain an even 

temperature arising from the development of the embryoes 

going on in the eggs. In some machines the moisture supply 

is automatic and adapted to the requirements; in others it has 

to be supplied, and skill is necessary in determining the quan- 

tity needed. The economy of the incubator is very great. A 

360-egg machine will do the work of nearly 30 broody hens, 

and can be kept at work continually if desired. For more than 

IO years past all chicks in the Maine F.xperiment Station’s poul- 

try plant have been hatched in incubators. There has yet to: 

appear any reason for going back to the old system of hatching 

with hens. 

THE IENCUBATOR. 

There are many makes of incubators on the market, some 

of which will give satisfactory results. The Maine Station 
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has not tested many makes of incubators, and very likely some 

of the makes not tested would prove as satisfactory as those 

used.* 

Whatever make of incubator is used, pains should be taken 

to become thoroughly acquainted with the machine before the 

eggs are put into it. It is advisable for a person not familiar 

with the use of an incubator to run the machine empty for sev- 

eral days before filling it. After the eggs are put in, changes 

and adjustments should be made with the greatest care for fear 

of extreme results. By the use of an incubator it is possible to 

determine exactly the time when the chickens shall be hatched. 

With the strain of Barred Plymouth Rocks bred by the Maine 

station it was formerly necessary to hatch the chickens in 

March in order to have them ready for November laying. By 

better methods of feeding, breeding, and treatment, it is now 

possible to delay the hatching until April and the first of May 

and have the pullets in good laying condition the last of October 

and early in November. Chickens hatched in March under the 

present method of breeding and feeding would in many cases 

begin laying in August. 

THE INCUBATOR ROOM. 

It is important that the incubator room be so situated that it 

can be kept at a fairly constant temperature. On this account 

an underground room is usually selected. For many years the 

well-lighted cellar under the wing of the farmhouse was used 

by the Maine Station. A cold or badly ventilated cellar would, 
however, be poorly adapted for incubators. Ventilation is very 

important, and where several incubators are in use artificial 

ventilation must be provided, in order that the machines may 

be furnished with clean, fresh air at all times. 

In 1905 the Maine Station erected an incubator house which 

practically consists of a well-made, light, airy cellar with a 

house for the poultry man above it. The incubator room, which 

occupies the entire cellar, is 30 feet square. The room is 7 feet 

*A discussion of the different types of incubators and the methods of 
managing them to get the best results is given in Farmers’ Bulletin 
236, “Tneubation and Incubators,’ which may be obtained free on appli- 
cation to the Secretary of Agriculture, Washington, D. C. The direc~ 
tions furnished by the manufacturers of the different incubators should 
be strictly adhered to by the beginner. 
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high in the clear, 5 feet of which is below the level of the out- 

side ground. It is lighted by six 3-light windows, carrying 

glass Io inches by 16 inches. The cement walls are finished 

smooth and the cement floor is slightly inclined toward the 

southeast corner where the intake of the drain is located. 

This enables the free use of water from hose in cleaning the 

room preparatory to starting the incubators. ‘Two chimneys 

extend to the basement floor and contain ventilating flues that 

have no opening into the rooms above. Entrance to the room 

is through a covered outside cellar stairway leading into a shed 

at the rear of the building. The room now contains thirteen 

- 360-egg¢ machines. 

In the directions which accompany certain of the incubators 

which have been used at the Station it is stated that an artifi- 

cial source of moisture is not needed in operating these incu- 

bators except in very arid parts of the country. It is said that 

in other places the normal moisture of the atmosphere is suff- 

cient to insure the necessary moisture in the incubator. ‘The 

experience of the Station indicates that except possibly in a 

rather wet season this is not the case. It has been found here 

that in an ordinary season if no artificial moisture is supplied 

to the incubators there is too great an evaporation from the 

eggs. It is demonstrable that many eggs fail to hatch because 

of this dryness of the air in the incubator. It is not desirable 

here to enter into a detailed discussion regarding experiments 
on this point. It suffices to state the fact that in the Station’s 

experience better hatches have been obtained when moisture 

beyond that normal in the atmosphere is supplied during incu- 

bation. The most satisfactory way to supply this extra moist- 

ure in machines where sand trays are not an integral part, 

has been found to be by sprinkling the eggs with warm water 

twice a day. The water is warmed to a temperature of from 

1T04°-108° Fahr. The sprinkling may be done either with a 

small hand sprayer or by simply shaking the water on with the 

hand or a whisk broom. This is done in connection with the 

regular manipulation of the eggs (cooling and turning) during 

incubation. The application of moisture is begun as soon as 

the eggs go into the machine and is continued until the 18th day. 

Since adopting this procedure a very considerable reduction in 

the mortality of chicks in the shell has been effected. 
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BROODER HOUSES. 

Some years ago there was erected at this Station a long con- 
tinuous brooder house, containing to brooders and with ca- 

pacity for 600 to 1000 chicks. This house burned during the 
first season of its use, and has never been replaced. 

A permanent brooder house would be indispensable for the 

raising of winter chickens, and a house piped for hot water 

has some advantages. The advantages are especially great 

when raising chickens if April or May proves to be cold or wet, 

for then the small houses are apt to be cold outside of the 

brooders. In ordinary seasons, even in Maine, little or no diffi- 

culty is exverienced in raising chicks hatched in April and May 

in the small houses. The expenditure would be greater for 

the piped house, for the reason that colony houses still must be 

provided in which the chicks may be sheltered after they leave 

the brooder house. 

Since the burning of the house just described, the Maine 

Station has used small portable brooder houses (see fig. I). 

The small brooder houses built on runners are readily moved 

about, and for the work with spring-hatched chickens are 

preferred to the large permanent brooder house. Several styles 

and sizes have been used, but the following meets the needs 

of the Station better than any other that has been tried. The 
houses are built on two 16-foot pieces of 4 by 6 inch timbers, 

which serve as runners. ‘The ends of the timbers, which pro- 

ject beyond the house, are chamfered on the underside to facili- 

tate moving. The houses are 12 feet long; some of them are 

6 feet and others 7 feet wide; 7 feet is the better width. They 

are 6 feet high in front and 4 feet high at the back. The frame 

is of 2 by 3 inch lumber; the floor is double boarded, and the 

building is boarded and covered with a good quality of heavy 

roofing paper. Formerly shingles were used for the outside 

covering, but paper is preferred and is now used exclusively. 

This kind of covering for the wall is not so likely to be injured 

in moving as shingles. A door 2 feet wide is in the center of 

the front and a 6-light window, hinged at the top, is on each 

side of it. Two brooders are placed in each of these houses and 

50 to 60 chicks are put with each brooder. A low partition 

separates the flocks while they are young. The houses are large 
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enough so that a person can go in and do the work comfortably, 

and each one accommodates 100 chicks until the cockerels are 

large enough to be removed. One of these houses is shown in 

figure 2. 

An improvement has recently been made in these brooder 

houses by providing for better ventilation. When the weather 

is very hot there is no movement of air within one of these 

houses, even though the door and windows are open. The air 

within the house is practically stagnant and, on account of its 

relatively small volume, becomes intensely hot and stifling when 

the temperature outside gets high. The effect on the chicks 

under such circumstances is bad. They retreat to the houses to 

get shade, but only to be injured if not killed by the hot, stifling 

air of the house. To remedy this difficulty a slot 2 feet long 

and 1 foot wide has been cut in the back of each house high 

up under the eaves. This slot is closed with a wooden slide 

running in grooves which are put on the outside of the house. 

The opening is covered on the inside with 2-inch mesh chicken 

wire. On very hot days the slide is pulled out completely so as 

to expose the whole opening of the slot. At night or during 
a period of wet, cold weather the size of the opening is regulat- 
ed to suit the conditions. It enables one to keep a current of 

fresh air through the house in the warmest weather. The effect 

on the well-being of the chicks during a period of hot weather 

is most marked and satisfactory. 

A FRESil AIR BROODER. 

For a number of years prior to 1g10 the Maine Station used 

in rearing chickens a commercial, hot air, brooder. These 

brooders never gave entire satisfaction. During the period in 

which they were used the mortality during the first three weeks 

in the brooder was too large, and remained so even after all 

factors other than the brooder had so far as possible been cor- 

rected. 

After careful consideration of the matter it appeared that 

there were three fundamental defects in brooders of the type 

used. These are: (1) In order to get a sufficiently high tem- 

terature underneath the hover. in the sort of weather which 

prevails in this locality during the latter part of March and 
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first part of April it is necessary to turn the lamp so high that 

the floor of the brooder gets much too hot. In other words, if 

brooders of this type are forced at all there is too much “bot- 

tom heat.” 
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Brooders of this kind have no provision for (2) 
taking the lamp fumes and vitiated air out of the building in 

which the brooder is operated. This becomes a very serious 

matter when, as is the case at this Station, two of these brood- 

ers are operated in a small colony house, with a floor area of 

In the cold weather of April it is 

necessary to shut these houses at night in order to maintain 

only 6 or 7 feet by 12 feet. 
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anything like the proper temperature underneath the hovers. 

When the door of such a house with two of these brooders 

operating in it is opened in the morning the air is plainly very 

bad. Not only does it contain all the lamp fumes, but it also 

has a peculiarly dry, burned-out smell. (3) When these 

brooders are operated in small colony houses, and the same 

houses are used for growing the chickens on the range through- 

out the summer, a considerable labor expense and a good deal 

of wear and tear on the brooders themselves is involved in 

Fic. 4. Section through middle of brooder. Note cloth cover and 
side, large space between floor of brooder and floor of house, in which 
the lamp is placed while the brooder is in operation, and which serves as 
a storage place for the whole upper part of the brooder when the latter 
is not in use. 

moving them about. After the chicks have reached a size 

when it is no longer necessary for them to have a hover the 

brooders must be moved out and stored somewhere until the 

houses are cleaned out in the fall. Then the brooders have to 

be moved back in again in preparation for the next year’s hatch- 

ing season. All this involves a good deal of labor. Every 

poultryman knows, or ought to know, that one of the primary 
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factors in determining financial success or failure in the poultry 

business is the labor cost. Any plan which attains a real sav- 

ing of labor, without involving any disadvantages in other ways, 

is to be welcomed. Certainly the operation of brooders which 

IP] LJ 
Vn 

BB, Removable end and front, 

held by hooks, hh, to uprights, PP 

BB are canvas on wood frames 

L 
PN v4 

Sloping run to floor. 

Fic. 5. Floor plan of brooder. For further explanation see text. 

have to be handled about so much every season constitutes a 

labor leak, which on a large plant operating 50 to 100 brooders 

is considerable in amount. 

In view of these considerations it was decided in the hatch- 

ing season of 1909 to begin some experiments looking toward 

an improvement in the brooders used for rearing the chickens 



32 METHODS OF POULTRY MANAGEMENT. 

at this Station. At first some different types of commercial 

brooders were tested. The results, however, were not satis- 

factory. Before the hatching season of 1910 it was decided to 

try on an experimental scale a brooder devised to overcome 

the objections. mentioned above to brooders of the type for- 

merly used. The results obtained were strikingly favorable to 

Fic. 6. Showing brooder installed and ready for operation. 

the new brooders. In this bulletin is given a detailed descrip- 

tion of this brooder, together with working plans so that any 

poultryman can construct one for his own use 1f he cares to do 

SO. 

The advantages which have been found to accrue from the 

use of this brooder at the Maine Station fall into two general 

categories. The first of these is that it is possible to rear in 

this brooder a larger number of chickens in proportion to the 

number originally put in than in any other brooder with which 

the Station has had any experience. That is, the mortality 

rate of chicks raised in this brooder, is relatively low, particu- 

larly as compared with brooders of the old type. Furthermore 
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not only do the chicks live better in this new brooder but also, 

according to our experience, those which do live grow better 

and are thriftier than those raised in the other type of brooder. 

The second advantage lies in the great saving of labor which 

is effected by the use of the new brooder. The fact that the 

brooder never has to be taken away from the house where it is 

operated means a decided economy. 

Fic. 7. Showing brooder dismantled and parts stored in base. 

CONSTRUCTION OF BROODER. 

In planning this brooder the primary point aimed at was to 

make it a “fresh air” and a “pure air’ brooder. With this idea 

in mind it was thought advisable to make the wall of the brood- 

er in some degree permeable to air. To meet this requirement 

the walls and cover of the brooder are made of cloth. Essen- 

tially the brooder is a cloth box containing a hover, of the 

type in which the lamp fumes are conducted outside of the 

building by an exhaust pipe. 

These brooders are built as a constituent part of the houses 

which they occupy. Two brooders are placed in each colony 

3 
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house, one in each of the back corners of the building. In this 

way one end wall and the back wall of the building form two of 

the sides of each brooder. The remaining side and cover are 

made of cloth tacked on light wooden frames as shown in the 

working drawings. 

The floor of the brooder stands 10 inches above the floor of 

the house. From the front of the brooder a sloping walk ex- 

tends down to the house floor, reaching in width clear across 

_ the whole front of the brooder. The cioth front and side of 

the brooder are not permanently fixed in position but are 

removable panels, which are held together and to the frame 

work by hooks and eyes (see fig. 5). The cover is hinged 
in the middle in such a way that it can be either half opened 

or entirely opened and folded back out of the way. In con- 

sequence of this arrangement it is possible to regulate with 

great nicety the amount of air which shall be admitted to the 

brooder. Either the front or the side panel may be tilted out as 

much as desired at the base thus admitting air there. Further- 

more by partly opening a panel and the cover it is possible to 

insure that there shall be a circulation of air through the 

brooder at all times. 

The hover used in this brooder is the Universal Hover, made 

by the Prairie State Incubator Co., Homer City, Pa. It is, how- 

ever, modified in certain particulars for present use. In the 

first place the arrangement is such that the lamp is inside the 

house underneath the brooder rather than in a box outside the 

house, as in the usual arrangement of this hover. The lamp 

in this brooder is in the house directly under the hover. The 

reason for this modification is that in this climate, where one 

is likely to have bad weather during the early part of the hatch- 

ing and rearing season, with heavy winds, snow, and rain, it is 

much easier and more satisfactory to take care of the lamp 

inside the house than from a small box outside the house. An- 

other modification is that in the hovers which are installed in 

these brooders an especially heavy insulation is put on top of 

the drum to reduce the loss of heat by radiation in extremely 

cold weather early in the spring. 

One of the essential points about the brooder is its compact- 

ness in storage, and the fact that all the parts may be stored 

in the base of the brooder itself. In this way the labor expense 
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of carrying back and forth parts from a storage house each 

year is avoided. To bring about this result the size of the 

base is so calculated that all the parts of the brooder may be 

enclosed in it. The way in which this is done is apparent from 

an examination of fig. 3. It will be seen that the end of the 

brooder base, (marked 44 in the diagram) is removable, being 

held in place by buttons bb. When the end of the brooding sea- 

son is reached and there is no further use for the brooder that 

year, the side and front end panel of the brooder are removed, 

' the canvas cover folded back and tacked to the wall of the 

building and the hover dismantled. All of the parts are then 

shoved under the brooder floor and the panel 44 put back in 

place again. The floor of the brooder is removable so that it, 

and the floor underneath, may be cleaned and disinfected. 

By removing its legs the hover may be stored in the brooder 

base along with the other parts, or if one does not desire to 

do this the hover may be suspended close up to the roof 

of the building. In that position it will be impossible for the 

birds to roost on it. Of course, all movable parts should be 

taken from the hover before it is hung up in this way. These 

parts may be stored in the brooder base. After the chickens 

are out of the house in the fall the parts of the brooder are 

taken out, thoroughly cleaned and disinfected, and then the 

whole is reassembled and made ready for the hatching season of 

the next year. 

Detailed working drawings of the brooder are given here- 

with. Fig. 3 shows the end elevation of the brooder; fig. 4 

shows a section through the middle of the brooder ; fig. 5 shows 

a floor plan; fig. 6 shows the brooder in operation; and fig. 7 
shows its appearance when dismantled and with the parts stored 

in the base, while the large chickens are using the house. All 

dimensions are given on these drawings and from them it 

should be possible for anyone to construct the brooder for him- 

self. 

As material any sort of planed lumber may be used. Prob- 

ably pine will be found satisfactory and economical in most 

cases. Spruce or hemlock may be used to build the base, if 

one desires. For the cover and removable sides almost any 

sort of cloth may be used. Here we have employed the lightest 
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weight canvas (duck) that could be obtained locally. Burlap 

may be used, or even unbleached cotton cloth in localities where 

the outside temperature is not too low. 

TREATMENT OF YOUNG CHICKS. 

In the work of the Maine Station all of the birds are 

hatched in incubators, and in pedigree wire baskets* since all 

are pedigreed. ‘They are not disturbed on the 21st day of incu- 

bation, but on the morning of the 22nd day the chicks are re- 

moved from the baskets and leg-banded. Each chick is then 

returned to the basket from which it came and put back in the 

incubator. There they are left until they are from 48 to 72 

hours old. The reason for keeping the chicks isolated in this 

way for so long a time is to prevent their eating each others 
droppings. It has been shown by Rettger and Stoneburn? 

that one of the most important chick scourges, bacillary white 

diarrhea, is (a) transmitted through the egg, and (b) can only 

infect non-infected birds during the first 48 hours of their life. 

After this time the chicks are carried in warm covered bas- 

kets to the brooders, and 50 or 60 are put under each hover, 

where the temperature is between 95° and too° F. The tem- 
perature is not allowed to fall below 95° F. during the first 

week, or 90° F. during the second week; then it is gradually 

reduced according to the temperature outside, care being taken 

not to drive the chicks out by too much heat, or cause them to 

crowd together under the hover because they are cold. They 
should flatten out separately when young, and a little later lie 

with their heads just at the edge of the fringe of the hover. 

They should never be allowed to huddle outside of the brooder. 

They huddle because they are cold, and they should be put 

under the hover to get warm, until they learn to go there of 

their own accord. Neither should they be allowed to stay under 

the hover too much, but in the daytime should be forced out 

into the cooler air where they gain strength. They ought not to 

be allowed to get more than a foot from the hover during the 

first two days; then a little farther away each day, and down 

on the house floor about the fourth or fifth day, if the 

* See Bulletin 159, Maine Agricultural Experiment Station. 

+ Storrs Agr. Expt. Stat. Bulletin 60. 
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weather is not too cold. They must not get cold enough to 

huddle or cry, but must come out from under the hover fre- 

quently. 

The floor of the brooder is cleaned every day and kept well 

sprinkled with alfalfa meal. So far as we are aware sand may 

be used for this purpose, but it has never been tried at this 

Station. The floor of the house is covered with clover leaves 

or with hay chaff from the feeding floor in the cattle barns. 

FEEDS AND FEEDING. 

FEEDING YOUNG CHICKENS. 

The best method of feeding young chicks is at present a mat- 

ter of some uncertainty, and it is doubtful if there ever will be 

general agreement as to the one best method. One condition, 

however, appears to be imperative, and that is that the young 

things be not allowed to overeat. A number of different meth- 

ods of feeding young chickens have been used at the Station in 

the past. The most useful of these methods follow. 

Method 1.—Infertile eggs are boiled for half an hour and 

then ground in an ordinary meat chopper, shells included, and 

mixed with about six times their bulk of rolled oats, by rubbing 

both together. This mixture is the feed for two or three days, 

until the chicks have learned how to eat. It is fed with chick 

grit, on the brooder floor, on the short cut clover or chaff. 

About the third day the chicks are fed a mixture of hard, 
fine-broken grains, as soon as they can see to eat in the morn- 

ing. The mixture now used has the following composition : 

Parts by weight. 

Wraclve danwiteaitaney es ool teens, por tied ais edie Nay ainda toca mse 15 

Pinheadsoatse (2rantlated oauninedl)) m-mec secre canes see ott IO 

Fine screened cracked corn ..........0.-0eeeeec eee ee cess 15 

NTO CIA Ces PEAS) tte eye age eine a Se ymin aca ot am loo seer 3 

TEAR aaa See Se mee BAAD oad Pct onc cia de econ RORTE MTOM Ine ED Re reee 2 

Ohi G kore nts tapers preteen ais Re ras Seeds ets eye acle Cities oo enuee: 5 

Erie Cheimeonll (Cmel Sd) hs 6 condo oecocusaoenodebe conobuoe a2 

It is fed on the litter, care being taken to limit the quantity, 

so they shall be hungry at 9 o’clock a. m. 
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Several of the prepared, dry, commercial chick feeds may be 

substituted for the broken grains. ‘They are satisfactory when 

made of good, clean, broken grains and seeds, but they contain 

no secret properties that make them more desirable than the 

home-mixed broken grains mentioned above. Their use is 

simply a matter of convenience. When only a few chicks are 

raised, it is generally more convenient, and probably not more 

expensive, to buy the prepared feed, but when many are raised 

it is less expensive to use the home-mixed feeds. 

Sharp grit, fine charcoal, and clean water are always before 

the chicks. At 9 o’clock the rolled oats and egg mixture is fed 

in tin plates with low rims. After they have had the feed be- 

fore them five minutes the dishes are removed and they have 

nothing to lunch on. At 12.30 o’clock the hard-grain mixture 

is fed again, as in the morning, and at 4.30 or 5 o'clock they 

are fed all they will eat in half an hour of the rolled oats and 

egg mixture. 

When they are about 3 weeks old the rolied oats and egg 

mixture is gradually displaced by a mixture having the follow- 

ing composition : 

Parts by weight. 

Wheat bran: (clean): (2.922 (5-2 ieee eee eee 2 

Cornmeal: 2. fasbs ceeeis aa see eee dia sth hoe 4 

“Daisy, four” (or, other low gerade flour) tessa eee ee 2 

Linseed meals ..25 Ae 5 Beli aoe als oa EO Ee eee Ife 

Screened beef scrap i.c« $e ed once eee eee 2 

This mixture is moistened with water just enough so that it is 

not sticky, but will crumble when a handful is squeezed and then 

released. The birds are developed far enough by this time so 

that the tin plates are discarded for light troughs with low 

sides. Young chicks like the moist mash better than that not 

moistened, and will eat more of it ina short time. There is no 

danger from the free use of the properly made mash twice a 

day, and since it is already ground the young birds can eat and 

digest more of it than when the feed is all coarse. This is a 

very important fact, and should be taken advantage of at the 

time when the young chicks are most susceptible to rapid 

growth, but the development must be moderate during the first 

few weeks. The digestive organs must be kept in normal condi- 
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tion by the partial use of hard feed, and the gizzard must not be 

deprived of its legitimate work and allowed to become weak by 

disuse. 

By the time the chicks are 5 or 6 weeks old the small broken 

grains are discontinued and the two litter feeds are wholly of 

screened cracked corn and whole wheat. Only good clean 

wheat that 1s not sour or musty should be used. 

When young chicks are fed as described, the results have 

always been satisfactory if the chicks have not been given too 

much of the scratch feed and if the dishes of ground material 

have been removed immediately after the meal was completed. 

The objections to this system of feeding are the extra labor 

involved in preparing the eggs, mixing the feed with water, 

and removing the troughs at the proper time. 

Method 2.—This is like Method 1, except that fine beef scrap 

is used instead of boiled eggs and the mash is not moistened. 

Early in the morning the chicks are given the hard feed on 

the floor litter as described in Method 1. At 9 o’clock they are 

fed a mixture having the following composition: 

Parts by weight. 

IS@llaGl OAS “coblpsgeocbotobuaoaodeuuooOc OOM GeotbeoEo;EosoT 2 

NVA eateem recite ten iret tes Siti a sitar ACA B od apie Soy SAU eRe 2 

Carrmpimealliye essa crys ee ence ope Ae hate tain SE Ried dh en aR NN 2 

Mimsee drnealanyser Ayer ck gee Sal ret Ar AleiGce TS RRS tig O Mun hi) z 

NOKecMeGmbeednsChap ue entre ue. hie wien Mel, cecum diy Gy SNE) RAR eND I 

This is given in the plates or troughs, and the dishes are re- 

moved after ten minutes’ use. 

At 12.30 the hard grains are fed again, and at 4.30 or 5 the 

dry-meal mixture is given to them for half an hour or left until 

their bedtime. The meal being dry, the chicks can not eat it as 

readily as they can the egg and rolled oats or the moistened 

mash. For that reason it is left for them to feed upon longer 

than when moistened with the egg and water, but is never left 

before them more than ten minutes at the 9g-o’clock feeding 

time. The aim is to give them enough at each of the four 

meals so that their desire for food may be satisfied at the time, 

but to make sure that they have nothing left to lunch upon. It 

is desired to have their crops empty of feed before feeding 

them again. When treated in this way they will have sharp 
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appetites when the feeder appears, and come racing out from 

the brooder to meet him. If they have been overfed at the pre- 
vious meal, and have lunched when they saw fit, they do not 
care for the feeder’s coming. If overfed a few times the creat- 
ures become debilitated and worthless. 

What has been said so far is with reference to chicks that are 

hatched out in early spring, at a season of the year when it is 

impossible under the climatic conditions in Maine for them to 

get out of doors for work. 

Method 3.—TVhis is like Method 2, except that the first mash 

for the young chicks has the following composition : 

Parts by weight. 

Wheat! bran 05585, on tree cise ee 4 

Corn “meals Fa SA een ELE oe Le Ee 33 

Lanséed. ‘meals 2) Seana Tee ee ee eee z 

Screened beef ‘scrapiae.3 jhh cae ee ee eee 2 

Altalfainiealteas acts: MH Ree ie DEA GOAL Gis muah ots bic I 

This mixture is scalded and then dry rolled oats are mixed 

with it in the proportion of 2 parts rolled oats to 6 parts of the 

mixture. The reason for mixing in this way is that it has been 

found by experience that if rolled oats are mixed with the other 

materials of the mash before scalding there is a tendency for the 

mash to be soggy after it is wet. Mixing in the way here out- 

lined has been found to improve the mash greatly. 

This mash and the dry grains are fed as in Method 2 until 

the chicks are about 3 weeks old. From 3 weeks on to 6 or 8 

weeks the composition of the mash is as follows: 

Parts by weight. 

Wihéeat: brane. 50. ois ee Se Ee eee ee 2 

Corn! -ineal 2 Oe i Se a OSes ee eee eee 3 

Thinseed vimeal ssa. aoe Silage 3 Peay Sais eerie Senet Pe ree een 

Daisy flour ‘(or other low-grade -flour)) -2eecee eee eeeeee I 

Beéi scrap si. HRs So NESE Re BAER eee ee ee I 

Method 4——When warm weather comes and the later-hatched 

chicks are able to get out on the ground they find much to amuse 

them, and they work hard and are able to eat and digest more 

feed. Under these conditions the dry-meal mixture described in 

Method 2 is kept constantly before them in troughs, with good 

results. With two feeds a day of the broken grains in the litter 

= 
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they have hard feed enough to insure health and they can safely 

peck away at the dry-meal mixture—a mouthful or two at a 

time—when they seem to happen to think of it, and thrive. 

This method has been considerably used in feeding April and 

May hatched chicks. Many times the results from it have been 

good. At other times, when the weather was dark and raw out 

of doors and the little things were held inside, they would hang 

around the troughs and overeat. They would grow rapidly for 

a few days, then commence to go lame, eat little, and seek the 

_warm hover never to recover. 

Method 5.—This consists in. feeding the cracked corn, cracked 

wheat, pin-head oats, and millet seed in the litter four times a 

day, and keeping a trough of fine beef scrap within reach all 

the time. Sometimes commercial chick feeds have been used 

instead of the cracked corn, wheat, oats, and millet. By this 

system the losses of birds have been small when the feeding 

has not been so liberal as to clog the appetite. Much care is 

necessary in adjusting the quantity of feed to the needs of the 

birds. 

Other methods of feeding young chicks have been tried and 
the results watched. Method 1 has been used for several years 

and no other has been found that gives better growth or less 

losses of birds. ‘The only objection to it is the labor required in 
preparing the feed. In the work of the Station Method 3 is 

now preferred and used. The losses of chicks are small by 

either of the methods. The labor in Method 2 is considerably 

less than is required in Method 1. Where either Methods 1, 2, 

or 3 are used the liability of injury to the chicks is much less 

than when Methods 4 or 5 are followed. 
There are no mysteries connected with the raising of the 

young chickens. Every chick that is weli hatched out by the 

twenty-first day of incubation should live, and will do so as a 

rule if kept dry, at reasonable temperatures, and not allowed to 

overeat. 

The most careful work of the poultryman during the whole 

year is required in getting the chicks through the first three 

weeks of their lives successfully. If they are vigorous up to the 

fourth week, there is little liability of injuring them thereafter 

by any system of feeding, if it is only generous enough and they 

have their liberty. 
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FEEDING CHICKS ON THE RANGE. 

By the middle of June the chickens that were hatched in 

April are being fed on cracked corn, wheat, and the mash. At 

about that time the portable houses containing the chickens are 

drawn from their winter locations out to an open hayfield where 

the crop has been harvested and the grass is short and green. 

If not too much worn, the same field may be used a second 

season for chickens, but this is not recommended. A new, clean 

piece of turf land should be used each year. At least two acres 

should be allowed for each tooo chickens, if the land can be 

had. It is possible, as has been demonstrated repeatedly, to 

grow good sound vigorous stock on smaller areas. But to do 

this is much more difficult and trying work than with larger 

areas. 

When the chickens are moved to the range, the sexes are 

separated. The methods of feeding the cockerels and pullets 

differ, and there has been a gradual change in the methods of 

feeding. Each method has given good results. The changes 

have been introduced to save labor. After the chickens were 

moved to the range they were fed in the morning and evening 

with a moistened mixture of corn meal, middlings, and wheat 

bran, to which one-tenth as much beef scrap was added. The 

other two feeds were of wheat and cracked corn. 

In 1904 a change was made in the manner of feeding 1,400 

female chickens by omitting the moist mash and keeping in 

separate slatted troughs cracked corn, wheat, beef scrap, crack- 

ed bone, oyster shell, and grit where they could help them- 

selves whenever they desired to do so. Grit, bone, oyster shell, 

and clean water were always supplied. There were no regular 

hours for feeding, but care was taken that the troughs were 

never empty. 

In 1905 another trough containing a dry mash consisting of 

I part wheat bran, 2 parts corn meal, 1 part middlings, and 1 

part beef scrap was used in addition to those containing the 

grains. The results were satisfactory. The labor of feeding 

was far less than that required by any other method tried. The 

birds did not hang around the troughs and overeat, but helped 

themselves, a little at a time, and ranged off, hunting or playing, 

and coming back again to the food supply at the troughs when 

so inclined. There was no rushing or crowding about the at- 



MAINE AGRICULTURAL EXPERIMENT STATION. 43 

tendant, as is usual at feeding time where large numbers are 
kept together. While the birds liked the beef scrap, they did 
not overeat of it. During the range season, from June to the 
close of October, the birds ate just about 1 pound of the scrap 
to 10 pounds of the cracked corn and wheat. This is practically 
the proportion eaten when the moist mash was used. 

THE FEEDING TROUGH. 

The difficulty of keeping the feed clean and dry during con- 

‘tinued exposure is nearly overcome by using troughs with 

peer 
¥ at rant 

vay iB: LN 
REAR CANN 180% 

Ic. 8. Chicken feeding trough, accessible from both sides, with cover on. 

slatted sides and broad, detachable roofs (figs. 8 and 9). The 
troughs which were formerly. in use at the station were from 

6 to 10 feet long, with the sides 5 inches high. The lath slats are 
2 inches apart, and the troughs are 16 inches high from floor to 
roof. The roofs project about 2 inches at the sides and effectu- 

ally keep out the rain except when high winds prevail. 
The roof is very easily removed by lifting one end and sliding 

it endwise on the opposite gable end on which it rests, as shown 

in figure 9. The trough can then be filled and the roof drawn 

back into place without lifting it. This arrangement is econom- 

ical of feed, keeping it in good condition and avoiding waste. 

When dry mash is used there may be considerable waste by the 
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finer parts being blown away, and on this account the dry-mash 

should be put in a sheltered place out of the reach of wind. 

AN IMPROVED RANGE FEED TROUGH. 

The type of slatted feed trough described above is open to 

certain objections. It is very difficult to keep the grain dry in 

it in wet stormy weather. Furthermore, the fact that very 

small chickens cannot use this type of trough entails additional 

labor. There must be flat boards with narrow rims for the very 

young chickens in adition to the range troughs for the older 
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Fic. 9. Chicken feeding trough with cover removed. 

chicks. An improved range trough obviates both of these dis- 
advantages and has other points to recommend it. The essential 

features of this trough are shown in Figs. 10 to 12. The im- 
provements consist, first, in making the slatted front of the 
trough removable as a whole, leaving then a flat board bottom 

with a rail in front of it an inch high to hold the grain in place. 

With the slat front removed the trough duplicates the condi- 

tions of the flat chick feeding board, used by many poultry 

keepers for feeding chicks during the first two or three weeks 

of life. As the chicks grow older this slatted front can be put 

on the trough and held in place with the hooks and eyes shown 

in the photograph. 
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A second improvement consists in hinging the top rather than 
making it in one piece and removing as a whole, as was the case 

with the older feed troughs at this Station. It will be noted 
that this feed trough is open to the birds only from one side. 
The reason for this arrangement is that it is designed to place 

the feed troughs in holes cut in the longitudinal fences in the 
range yards, with the back part of the trough and the hinged 

cover extending into a long walk running the whole length of 

the range behind the yards. In this way the troughs can be 

filled from the outside without the necessity of going into the 

yard, opening gates, etc., thus reducing the labor cost of opera- 

tion considerably. 

Of course it is entirely possible to make troughs in accordance 

with the principle of this improvement, with removable slatted 

openings on both sides, to be set down in the middle of the 

yards so that the birds can get at the feed from both directions. 

The dimensions of the troughs as used here are those given in 

the following table. It is, of course, not essential that these 

dimensions be absolutely followed in building feed troughs 

according to this principle, particularly the length dimensions. 

The dimensions of the boards forming the roof, however, and 
their angle, are of more or less importance since actual trial 

has shown that when built as here pictured and described the 

grain will keep dry in the trough even in driving showers -or 

storms. A strip of canvas keeps the hinged joint of the roof 

dry. 

Dimensions of Improved Feed Trough. 

Lengthy os jeg 2 ee as te eel 8 ft. 4 inches 

Height to peakio) 2. ien oes aes ere ee Tags ot hg cea t's) 

Width at bottom). (800i Ga Rese see aye 
Width at widest point. 9332395... ee gt “ 
Height of front opemuge esas eee ee Tg 

Width of roof boards (front and back same)... hen een 
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FEEDING TRE COCKERELS FOR MARKET. 

At the Maine Station many of the cockerels are to be used for 

breeding purposes, and they are fed in flocks of about I00 on 

the range in about the same way as the pullets. The dry-feed 

method is now used for them as satisfactorily as for the pullets. 

Fic. 12. End and top view of trough with cover open and slatted 

front removed. Note hook which holds front in place. 

A very large proportion of the cockerels raised in New Eng- 

land are sent to the market alive, without being fattened. Quite 

extended experiments at the Maine Station with many birds in 

different years indicate very clearly that keeping the cockerels 

for a few weeks with special feeding will add materially to the 

selling price. Not infrequently this will make the difference 

between loss from the low price obtained for slow-selling un fat- 

tened birds and the profit from comparatively quick-selling 
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specially fed birds at a much higher price. The higher price is 

due partly to the increased weight and partly to the superior 

quality of the well-covered soft-fleshed chickens. As the bul- 

letins containing the results of these feeding experiments with 

cockerels are out of print, the following brief summary of the 

results obtained is given: 

The number of pounds of grain required to produce 1 pound 

of gain in fattening cockerels was ascertained in experiments 

comparing (1) the effect of housing, (2) the effect of age, and 

(3) the effect of skim milk. The grain mixture used in these 

series of experiments was the same, consisting of 100 pounds 

of corn meal, 100 pounds of wheat middlings, and 40 pounds 

of meat meal. This was fed as a porridge thick enough to 

drop but not to run from a spoon. 

The French and English fatteners who make a specialty of 

the business, fattening thousands of chickens each year, con- 

fine the chickens in small coops. The coops used at the Maine 

Station gave a floor space of 16 by 23 inches, in each of which 

4 chickens were placed. The coops were constructed of laths 

with closed-end partitions of boards. The floors, sides, and 

tops were of laths placed three-quarters of an inch apart. By 

simply moving the pens thus constructed the floors were kept 

clean. V-shaped troughs with 3-inch sides were placed in 

front and about 2 inches above the level of the floors of the 

coops. Cockerels thus fed were compared with others kept in 

small houses 9 by 11 feet in size, with an attached yard 20 feet 

square. The yard was entirely free from anything that would 

serve as green feed. Twenty birds were put in each of these 

houses. As a result of experiments with fattening 286 birds it 

was found that on the average 7.9 pounds of grain were re- 

quired to produce 1 pound of gain in the case of birds fed in 

the coops, and 5.9 pounds in the case of those fed in the small 

houses and yards. 

An experiment with 150 birds when they were 4 months old 

showed that they required 4.9 pounds of grain to produce I 

pound of gain, while birds from the same stock, when they 

were 6 months old, required 7.4 pounds of grain to produce I 

pound of gain. 
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An experiment with 68 birds showed that when the porridge 

was wet with skim milk only 4.3 pounds of grain were required 

to produce 1 pound of gain, against 5.3 pounds when the por- 

ridge was wet with water. Eight pounds of skim milk was 

used with each pound of grain. 

These experiments warrant the following conclusions: (1) 

As great gains are made just as cheaply and more easily when 

the chickens are put into small houses and yards as when they 

are fed in small lots in lattice coops just large enough to hold 

them. (2) Four weeks is about the limit of profitable feeding, 

both individually and in flocks. (3) Chickens gain faster while 

young. Birds that are from 150 to 175 days old have uniformly 

given comparatively small gains. (4) The practice of success- 

ful poultrymen selling chickens at the earliest marketable age 

is well founded. The spring chicken sold at Thanksgiving time 

is an expensive product. 

The experiments clearly indicate that it is profitable to fatten 

chickens in cheaply constructed sheds or in large coops with 

small runs for about four weeks and then send them to market 

dressed. In quality the well-covered, soft-fleshed chickens are 

so much superior to the same birds not specially prepared that 

the former will be sought for at a higher price. The dairy 

farmer is particularly well prepared to carry on this work, as 

he has the skim milk which these experiments show to be of so 

great importance in obtaining cheap rapid growth and superior 

_ quality of flesh. 

FEEDING THE LAYING PULLETS. 

The feed of all adult birds, whether pullets or not, consists 

of two essential parts: (a) the whole or cracked grains scat- 

tered in the litter, and (b) the mixture of dry ground grains 

which has come to be generally known as a dry mash. These 

two component parts of the ratio:. and the methods of feeding 

them will be considered separately. In addition to the grains 

and dry mash, oyster shell, dry cracked bone, grit, and char- 

coal are kept in slatted troughs, and are accessible at all times. 

Plenty of clean water is furnished. About 5 pounds of clover 



MAINE AGRICULTURAL, EXPERIMENT STATION. 51 

hay cut into 1-2-inch lengths is fed daily to each I1oo birds 

in the breeding pens during the breeding season. When the 

wheat, oats, and cracked corn are given, the birds are always 

ready and anxious for them, and they scratch in the litter for 

the very last kernel before going to the trough where an abun- 

dance of feed is in store. 

It is very evident that the hens like the broken and whole 

grains better than the mixture of the fine, dry materials; yet 

they by no means dislike the latter, for they help themselves to 

-it, a mouthful or two at a time, whenever they seem to need it, 

and never go to bed with empty crops, so far as noted. They 

apparently do not like it well enough to gorge themselves with 

it, and sit down, loaf, get overfat, and lay soft-shelled eggs, as 

is so commonly the case with Plymouth Rocks when they are 

given warm morning mashes in troughs. 

Some of the advantages of this method of feeding are that 

the mash is put in the hoppers at any convenient time, only 

guarding against an exhaustion of the supply, and the entire 

avoidance of the mobbing that always occurs at trough feeding 

when that is made a meal of the day, whether it be at morning 

or evening. There are no tailings to be gathered up or wasted, 

as is common when a full meal of mash is given at night. The 

labor is very much less, enabling a person to care for more 
birds than when the regular evening meal is given. 

Taking first the dry grains, the following may be said in 

regard to the method in which they are fed: Early in the morn- 

ing for each 100 hens 4 quarts of whole or cracked corn is 

scattered on the litter, which is 6 to & inches deep on the floor. 

This is not mixed into the litter, for the straw is dry and light, 

and enough of the grain is hidden so the birds commence 

_ scratching for it almost immediately. At 10 o’clock they are 

fed in the same way 2 quarts of wheat and 2 quarts of oats. 

This is all of the regular feeding that is done. 

When corn is used freely and made a prominent factor in the 

ration it has been thought best to have the kernels broken, so 

that in hunting and scratching for the small pieces the birds 
might get the exercise needed to keep themselves in health and 
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vigor. It was reasoned that even a smal! quantity of whole 

corn could be readily seen and picked up from the straw litter 

with little exertion, and that the vices of luxury and idleness 

would follow.. In order to test this view an experiment was 

carried out at the Station in the winter of 1906-7 in which 

whole corn was substituted for cracked corn in the ration of 

500 laying pullets. A control lot of 500 received cracked corn. 

All other conditions affecting the two lots were kept as nearly 

identical as possible. The result of the experiment was that 

there was no appreciable difference in regard to either egg 

production, health, or general well-being between the two 

flocks of birds. 

The litter which the Station now uses for its houses in prefer- 

ence to all others which have been tried, consists of a mixture 

of dry pine shavings and straw. The shavings can be obtained 

in this part of the country from box mills in bales, which are 

sold at a price of from 5 to ro cents per bale. These shavings are 

spread on the floor of the pen to a depth of some 5 to 7 inches. 

From 6 to 8 bales will cover the floor of a pen which accommo- 

dates from 100 to 125 birds. On top of these shavings is spread 

a thin layer of straw. Straw which has not been baled is pre- 

ferred because it is less liable to be broken and will consequently 

wear longer in the pen. This combination of straw and shav- 

ings gives excellent satisfaction as a litter. The straw serves 

the purpose of protecting the shavings so that they last a longer 

time than would otherwise be the case before they are finally 

worked up into a mass of fine material which packs down and 

becomes damp. The shavings became damp much less quickly 

than does a litter of straw alone. This is because they are 

finer, and the birds can keep them worked over much more 

thoroughly. This constantly exposes and dries out new portions 

of the mass of litter. Using this combination of shavings and 

straw it is not usually found necessary to change the litter in 

the pens oftener than once in three months. 

It is in regard to the dry mash portion of the ration in which 

the changes already referred to have been made. The dry 

mash which was formerly used at the Station had the following 

composition : 
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Pounds 

Nair ealtan Trelis pepe a ede aN nea Renan tm Salao2 200 

COIR SNS hae Be ce Re ance gt Wet 100 

Daisy flour (or other low-grade flour) ................... 100 

Clitenmimealsonrbrewense chaimsuen seen aee an a aco o eae 100 

We maseed enmealmenne. ase eae oir aie rota a Mee Meee ats Ease, 100 
JBXSSIE - KCITND)- 5 Bis cl Geta pect G saec cace Ca Sa Oe SR re eee eRe 100 

The experience of the Station with this mash extending as it 

has over a number of years has indicated that it was somewhat 

too rich. The relatively large amount of such concentrated 

feeds as linseed meal and gluten meal seemed to make too rich 

a ration for the well-being of the fowls. During the years 

when this mash was fed more or less difficulty was always ex- 

perienced with liver troubles in the birds. Birds died with all 

the symptoms that would be expected to come from indigestion 

arising from feeding too rich food. 

In planning the new dry mash ration consideration was given 

to the physiological conditions under which the birds developed 

and under which they were placed in the laying houses. It is 

evident that the bringing of the birds in from the range upon 

which they have grown from little chickens, into the laying 

houses, is apt to be a very violent and abrupt transition. It 
has seemed in studying the birds in the fall of the year that this 

change was an important time in the life of the bird, and that 

the results during the subsequent winter with reference to egg 

production depended much upon the way the transition from 

range conditions to the laying house was made. It seemed 

advisable both on general grounds and from observation of the 

birds themselves to make this change as gradual as possible. 

With this idea in mind the pullets have been brought into the 

houses from the range much earlier during the past few years 

than was the custom before. It is the custom at the present 

time to bring in the pullets from the range as soon as possible 

after the first of September. 
When the pullets are brought in as early as this it is not, of 

course, advisable to shut them up entirely in the houses at once. 

On the contrary, the work is planned in such a way that there 

is always a freshlv seeded yard full of green grass for the birds 

to run in after they are brought into the house until cold 
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weather sets in in the fall. In other words, the birds are 

brought from free range into a condition of restricted range, 

but with better pasturage on the restricted than on free range. 

The yards are freshly seeded and have not been trampled down 

or burned and dried out by the sun, as is the grass on the open 

range from which the birds are taken. In this way the attempt 

is made to have the transition from open range conditions to 

house conditions as gradual as possible. After about two 

months, or occasionally even a little longer of restricted range, 

the birds are finally shut up in the curtain front house for the 

winter season. 

Further in accordance with this idea of gradual change it is 

thought wise not to put the pullets which are brought in from 

the free range conditions abruptly on to the heavy, forced- 

laying mash which it seems to be necessary for them to have 

during the winter months if they are to do their best in the way 

of egg production. It has been said that a hen will not lay her 

best unless she is on full feeding. This is quite true, but it is 

probably equally true that a great deal of harm can be done to 

a pullet in regard to her future egg production by abruptly 

bringing her from free range conditions into restricted yards or 

to entire confinement in the house and putting her on a heavy, 

rich laying mash like the one which was formerly fed at this 

Station. On the contrary, it seems reasonable to bring the birds 

more gradually on to this rich ration. It is in accordance with 
this idea that the dry mash feed which is now used at the Sta- 

tion has been planned. The formulas and method of feeding 

this new dry mash are given below. It will be noted that the 

mash is made richer in successive months. These formulas are 

pianned on the assumption that the pullets will be brought into 

the winter laying quarters sometime during the month of Sep- 

tember. 
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Composition of Dry Mash Fed to Laying Pullets. 
First month in laying house (September ) -— 

IBTAWM. GA /oig eid SSO AG OO eon ICES eT ae Rr ea nat 300 lbs. 

Cormineale are yaeer Ue ee iy cate nvmen bea ie. 100 lbs. 

Daisy flour (or other low-grade flour) ........... 100 lbs. 

IMIGEYE STAID) 73s indo Oe A REO OAD Ice Etre a oer: 100 lbs. 

Second month in laying house (October ) :— 

TESTE! doses hich oieag oi eae oe eta Ra ene eg nena nN ea te 200 lbs. 

(CORT. STEELE SR ee iS n SE AS ieea Beeene  e e 100 lbs. 

Daisy, flour; or other low-grade flour 22.5.0.0...- 100 lbs. 

(CG iuateeraesray eal rhe ae yo a eo al ant aM ue t00 lbs. 

INCAS Cia Dagens opr ee miskarercnsorn ic vaete wien eee Too lbs. 

Third month in the laying house (November ) :— 

The mash has the same composition as that of the second 

month given above with the addition of 50 pounds of linseed 

meal. 

Fourth month in the laying house :— 
The mash has the same composition as that of the second 

month given above. 

Fifth month in the laying house :— 

The mash has the same composition as that of the third 

month as given above. 

From this time on 50 pounds of linseed meal are put into the 

mash as given for the second month above every alternate 

month. That is to say, one month linseed meai is fed and the 

next month it is not. 

This dry mash made as described above is kept before the 

birds all the time in open hoppers of the type described farther 

on. 

The advantages which it is believed have resulted from this 

method of feeding the laying pullets are two fold: first, in the 

good effect on the vitality of the birds, and, second, in its effect 

on the evenness of egg production during the winter months. 

It is a fact well known to poultrymen that if pullets are too 

rapidly forced for egg production in the early fall there is a. 

marked tendency for them to moult during the winter at just- 

the time when they should be doing their best work in egg pro- 
duction. Since adopting the method of feeding the pullets de~ 
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scribed above, not only have the birds been much freer of 

digestive troubles and diseases involving the liver, but also there 

has been no moulting in the early winter after a short spurt of 

egg production in the fall months. On the contrary the egg 

production on this plan begins in September and October and 

gradually and steadily increases through the winter months. 

During the past two years while this method of feeding has 

been used, there has been hardly a pullet in winter moult, 

whereas on the old system of feeding such birds were common 

every year. 

FEEDING THE HENS, COCKERELS AND COCKS KEPT OVER THE 

WINTER FOR BREEDING PURPOSES. 

Observations made in connection with the work of this Sta- 

tion, as well as a study of the literature which exists upon the 

subject, have led to the opinion that in order to get the best 

results in respect to the fertility and hatching quality of eggs 

it is not desirable to feed birds which are to be used as breeders 

the heavy laying ration which is used to force egg production 

during the winter months in pullets. The feeding of such rich 

food has a tendency, it is believed, to reduce or impair the fer- 

tility and hatching quality of the eggs. Therefore, a plan of 

feeding birds kept to be used as breeders has been devised with 

the idea of getting over this difficulty so far as possible. This 

method of feeding is used for old hens, cockerels and cock 

birds which are kept from one season to another for breeding. 

The aim is to keep these birds on as light a ration as is con- 

sistent with the maintenance of good condition until just before 

the beginning of the breeding season when they are to be used 

and then to put them on a more stimulating and richer ration. 

The scratch food given to this breeding stock is the same as 

that given to the pullets, namely, corn for the first morning feed 

and a mixture of wheat and oats for the second feed of the 

day, both scattered in the litter. If, however, there is any ten- 

dency for the yearling hens kept as breeders to get unduly fat 

during the winter corn is not fed as a litter grain. The hens, 

under such circumstances, are simply given the mixture of 

wheat and oats at both feedings. 

The dry mash used for these birds kept as breeders has the 

following composition :— | 
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IBirain aomload bid cad ace ec e EE ene Bch Ch eee ane 400 lbs. 

Corin, samaellescis cate cca MOG Bo CG ae annie ae nT 50 lbs 

Daisy flour, or other low-grade flour ............ 50 lbs. 

Meatescra par ser-ne: Ses BAKO TERE Torco ET NOMENON nS 100 lbs. 

Birds kept over from one season to another are managed in 

the following way. The birds completing their pullet year 

which are to be kept as breeders are continued on the usual 

pullet ration until after they have finished their moult in the 

early fall, usually in September or early October with the birds 

here. Immediately after the moult is over and the hens are 

well feathered out they are put on the dry mash ration given 

above. They are fed in the wzy described until the beginning 

of their second breeding season. At this Station the breeding 

pens are usually mated up about the first of February. During 

the breeding season all birds, both hens and pullets are fed the 

following mash: 

alae atau telnet ye tseree yet vei tavons Reveucaays fave cveyeyeu vei exeusies 200 lbs. 

(COR: Mme Sopa e eo ee Gm e eS Coe eTe eT eS Cer ees 100 lbs. 

HB) Siy piel © MI Taper tap een os Sees ayepesch cok cue cscetsiiner eae arsenic aneilat sie 100 lbs. 

IMIGENE.- GYOTEYDE Sie Sess eee oi reer er Gast cles iP Rene eer sasomeene 50 lbs. 

1B) aya DO Mere TIVE ievs ci crore oie ces sass ote ves srauenerecevue tee gal cia 50 lbs. 

The experience of the Station indicates that by reducing 

animal food to a minimum it is possible to improve markedly 

the hatching qualities of the eggs. Besides the dry mash the 

breeders are fed wheat, corn and oats in the same way as the 

laying pullets. Further they are given an abundance of green 

food, always including green sprouted oats. 

GREEN FOOD FOR POULTRY. 

During recent years an increasing amount of attention has 

been paid by poultrymen everywhere to the furnishing of green 

food to their fowls during the winter months, when it is 1m- 

possible, in northern parts of the country, at least, for the birds 

to get fresh succulent pasturage out of doors. General experi- 

ence seems to teach that an addition of green succulent food 

to the ration of laying hens tends to keep them in better physi- 

cal condition and helps towards a better egg production. On the 
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poultry plant of the Maine Station considerable attention has 

been given to this matter of supplying green and succulent food 

and as a result of experience extending now over a number of 

years, a satisfactory scheme of furnishing this necessary part 

of the ration under our conditions has been worked out. 
To be satisfactory not only must the green food given to 

poultry be of the proper kind to give good results in egg pro- 

duction, but also it must be something which can be produced 
and handled at small cost Furthermore a factor which is fre- 

quently lost sight of is that fowls need something besides suc- 

culence in their so-called “green” food. There is a distinction 

between a succulent fodder and a “green food” in the strict 

sense. One can supply succulence in the form of root crops 
such as mangolds. A careful consideration of the case, however, 

indicates that apparently the fundamental need of the fowls is 
not for succulence as such, but rather for the tonic effect which 

is produced by green plants, probably primarily because of the 

presence of chlorophyll. In feeding fowls for high egg produc- 

tion it is necessary that they be given a ration rich in protein. 

Only fowls of strong constitution, and with thoroughly sound 

digestive systems, can handle the heavy laying rations carrying 

meat scrap and other protein concentrates, which are now 

so widely used by poultrymen for egg production with success- 
ful results. On these heavy rations there is always a tendency 
for the birds’ livers to become impaired in function, and ulti- 

mately to become enlarged and diseased. As the matter has 

been studied here it would appear that one of the chief func- 

tions of green food in the ration is to counteract this tendency 

of the digestive system, and especially the liver, to break down 

under the strain of handling heavy laying rations over a long 

period of time. It would appear that the green food given to 

poultry acts primarily rather as a mild tonic than as a food in 
the proper sense There seems to be very little of this tonic 

effect produced from succulent non-green foods like mangolds. 

The practical problem then becomes to devise a system which 

shall insure a supply of green food for the birds at all seasons 

of the year. The following system of rotation in the green 

food supply has been in use for several years on the poultry 

plant here with satisfactory results. It should be said that, 
owing to the small area of ground available for the poultry 
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work at the Station in relation to the number of birds it is 
necessary to carry, green food must be added to the ration prac- 

tically throughout the year, not only for the adult fowls in the 

laying houses, but also for the chicks growing on the range. 

Beginning in the early fall when the pullets are put in the 
laying house they are given green corn fodder cut fine in a 

fodder cutter. Stalks, leaves and ears are cut together in pieces 

averaging about 1-2 inch in length. The birds eat this chopped 
corn fodder greedily. It is one of the best green foods for 

- poultry that we have yet been able to find. Its usefulness is 

limited only by the season within which it is possible to get it. 
The feeding of corn fodder is continued until the frost kills the 

plants. 

When the corn can no longer be used cabbage is fed. The 
supply of this usually lasts through December. In the event 

of the supply of cabbage failing before it is desirable to start 

the oat sprouter* the interval is filled out by the use of man- 

golds. From about January 15 to May 15 green sprouted oats 

from the source of green food. From about May 15 until the 

corn has grown enough to cut, fresh clover from the range is 
used. During the summer the growing chicks on the range 

are given rape (Dwarf Essex) and green corn fodder cut as 

described above, to supplement the grass of the range, which 

rather rapidly dries out and becomes worthless as a source of 

green food under our conditions. The very young chicks in the 

brooders are given the tops only of green sprouted oats chopped 

up fine. 
Dwarf Essex rape is an excellent source of green food for 

poultry but it must be fed with great caution to birds which are 

laying because if eaten in any considerable amounts it will 

color the yolks of the eggs green with disastrous results in 

the market. 

THE PREPARATION OF GREEN SPROUTED OATS. 

Green sprouted oats have been very widely exploited in 

recent years as a green food for poultry. There are some so- 

called “poultry” systems on the market which really consist of 

*For description of the method of sprouting oats used at the Station 

see below. 
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very little else than the use of this food. The first experiments 

with this material at the Maine Agricultural Experiment Sta- 

tion were not satisfactory. It was found difficult to get the 

oats to make a sufficiently quick growth. Experience here has 

indicated that in order to make a satisfactory green food the 

oats must be grown very quickly. In order to get quick growth 

it is necessary to have three things :—first, warmth; second, 

plenty of moisture; and third, sunlight. After a number of 

experiments to get the right combination of these three factors 

the plan to be described was finally worked out and has proved 

very satisfactory. 

There is in connection with the poultry plant a hot water 

heating system which has a 3-inch out-go pipe. This out-go pipe 

as it leaves the heater passes along the rear wall of a small! 

room which was formerly used as a grain storage room. To 

provide a place in which to sprout oats the back part of this 

room was partitioned off as a closet inclosing the 3-inch hot 

water pipe. The partition wall which forms the front of this 

closet consists of glass doors, made from regular storm window 

sash, hinged so as to swing open as an ordinary door does. 

These glass doors face towards the south side of the building 

which has a window directly in front of the doors. Through- 
out the day the closet gets plenty of light. The dimensions of 

this sprouting closet are as follows :— 

Léenoth ork eee eee ae eee ee 9 ft. 3 inches 

Depthiaacer Poe Rene rt Misr aiid SiS, cc 2 it. 6 inches 

Height? 46s ee ee eee 6 ft. 

The place of shelves in this closet is taken by large, square 

green-house flats made of 7-8-inch stuff. These flats have the 

following dimensions :— 

enethi 2.5 Gees coc ace oe 2 ft. 5 inches (inside) 

Breadthnasvs- mene soos ee er 2 ft. 5 inches (inside) 

Depthy rece Ae Mac eee eee 2 inches (inside) 

The length of the closet is such as just to accommodate three 

tiers of these flats, which slide on supports so that they can be 

moved in or out or turned around to suit the convenience of the 

operator, and the needs of the sprouting grain. These flats set 
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15 inches apart (i. e., vertically). There can be accommodated 

four rows of flats, three in a row, in the closet at one time. 

A number of holes are bored in the bottom of each one of the 

flats in order to drain off the surface moisture which comes with 

the wetting of the oats. 

Fic. 14. A, empty flat. B, started to sprout. 

The arrangement of the sprouting closet and the flats is 

shown in Figs. 13 and 14. 

The advantage of the closet arrangement described is that it 

enables one to control the three necessary factors of heat, mois- 
. 
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ture and light, quite completely. In this closet it is easily pos- 

sible to maintain a temperature which does not run at any time 

below 7o degrees. The closet being perfectly tight it is possi- 

ble to saturate the air with moisture quite easily and virtually 

convert the whole space into a great moist chamber. With this 

arrangement one is able to grow oats from 4 to 6 inches high 

in one week’s time. The only difficulty with which one has to 

contend is the matter of mould. There is always a tendency 

for the oats to mould in the sprouting process. The only way 

_ in which it has been found possible to controi this mould is by 

thoroughly cleaning the flats after each time when they are used. 
After a flat has been emptied it is thoroughly scrubbed with a 

50 per cent. solution of formalin (that is, equal parts of com- 

mercial formalin and water). Enough formalin is used to soak 

the flat well. With this precaution, and if the oats are further 

made to grow rapidly, the mould does not give any trouble 

whatever. 

The actual method of sprouting the oats is as follows: Clean 

and sound oats are soaked in water over night in a pail. ‘The 

next morning flats are filled to the depth of about two inches, 

and put into the sprouting closet. At the beginning freshly 

filled flats are placed near the top of the closet so as to get the 

maximum amount of heat, and in that way get the sprouts 

started at once. During the first few days, until the sprouts 

have become from a half to three-quarters of an inch long, the 

oats are thoroughly stirred and raked over at least two or three 

times during the day. ‘This stirring insures an even distribu- 

tion of moisture throughout the mass of oats in the flat. After 

the sprouts become sufficiently Jong so that the oats form a 

matted mass it is not desirable to stir them, or to disturb them 

in any way. Stirring at that time will break off and injure the 

sprouts and the green portion above the mass will not grow so 

well. The matter of prime importance in’ growing the oats 

successfully has been found to be sufficient moisture. The 

tendency at first is to use too little moisture. The oats should 

be kept quite wet. The aim here is to keep condensed moisture 

standing on the glass doors which form the front of the closet 

at all times. In order to do this it is found necessary to wet 

the oats three times a day. This is done with an ordinary green- 

house sprinkling can, with very little expenditure of time or 
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labor. As the oats grow the flats are moved to different posi- 

tions in the closet. The taller the green material gets the nearer 

the flats are moved towards the floor, because the growing grain 

then needs less heat. This procedure leaves the desirable places 

in the closet for the grain just beginning to sprout where high 

temperature is needed. 

The oats are fed when they are from 4 to 6 inches in height. 

They are fed at the rate of a piece of the matted oats and 

attached green stalks about 6 to 8 inches square for each too 

birds per day. In feeding, this 6 to 8-inch square piece is broken 

into smaller pieces and scattered over the pen, so to ensure that 

all the birds shall have an opportunity to get some. Fed at the 

rate indicated, this material has never caused any bowel trouble 

among the birds. 

It should be clearly understood that the purpose for which 

green sprouted oats are fed is their tonic and stimulative influ- 

ence on the digestive. organs. They are not fed for the food 

value of the oats themselves. Jf one wishes merely to feed 

oats they can be most economically fed not sprouted. The point 

of sprouting is to furnish fresh, succulent, green food during 

the winter months. 

Housine Tur HENs. 

When work in poultry management was first undertaken at 

the University of Maine, the hens were kept in small colonies in 

accord with what was at that time believed to be the best prac- 

tice. Houses to feet square were erected with the idea of ac- 

commodating about 15 birds each. Although the houses were 

well warmed they were apt to be damp and lined with white 

frost in very cold weather, when the windows had to be kept 

shut to protect the birds from cold at night. Another disad- 
vantage of this kind of house is its small size. A person can 

not care for hens in such small pens without getting them into 

a condition of unrest for fear of being cornered in such a small 

room. The question of extra labor in caring for hens in these 

small colonies scattered over quite a large area is an important 

factor in a commercial plant. When the Maine Station began 

experiments in 1897 a warmed house 150 feet long by 16 feet 

wide was erected. This house was burned the next spring, but 

was replaced by another of the same kind. This warmed 
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house, while constructed after the most approved model of the 

time, was never a satisfactory house for laying hens. For some 

years it was used only for the keeping of surplus stock and for 

carrying cockerels over the winter. Finally it was abandoned 

entirely in favor of curtain-front houses to be described be- 
low. 

THE ROOSTING-CLOSET HOUSE. 

Fourteen years ago one of the 10-foot square houses described 

above was taken for a nucleus and an addition made, so that the 

reconstructed house was 10 feet wide and 25 feet long. The in- 

side end of the old house was taken out, so that there is one 

room with a floor space of 250 square feet. The walls are 

about 5 1-2 feet high in the clear inside of the building. The 

whole of the front wall is not filled in, but a space 3 feet wide 

and 15 feet long is left just under the plate. This space had a 

frame covered with white drilling, hinged at the top on the 

inside, so that it could be let down and buttoned during driving 

storms and winter nights, but hung up out of the way at all 

other times. The cloth of the outer curtain was oiled with hot 

linseed oil. The roost piatform extended the whole length of 

the back of the room. It was 3 feet 4 inches wide and 3 feet 

above the floor. The back wall and up the roof for 4 feet was 

lined and the space filled and packed hard with fine hay. The 

packing also extended part way across the ends of the room. 

Two roosts were used, but they did not take the whole length 

of the platform, a space of 4 feet at one end being reserved for 

a crate where broody hens could be confined until the desire 

for sitting was overcome. The space, from the front edge of 

the platform up to the roof was covered by frame curtains 

of drilling, similar to the one on the front wall, except that it 

was not oiled. They were hinged at the top edge and kept 

turned out of the way during the daytime, but from the com- 

mencement of cold weather until spring they were closed down 

every night after the hens went to roost. ‘The hens were shut 

in this close roosting closet and kept there during the night, and 

were released as early in the morning as they could see to 

scratch for grain which was sprinkied in the 8-inch deep straw 

on the floor. 

= 
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This building was used through five winters with 50 hens in 

it. The birds laid as well as the others .in the large warmed 

house; their combs were red and their plumage bright, and they 

gave every evidence of perfect health and vigor. While they 

were on the roosts they were warm. They came down to their 

breakfasts and spent the day in the open air. Such treatment 

gives vigor and snap to the human being, and it seems to work 

equally well with the hen. 
This house was given the name of the “pioneer” house. 

THE ABANDONMENT OF THE ROOSTING CLOSET. 

When the curtain-front house was first devised it was thought 

essential to provide such a roosting closet as described above 

to conserve the body heat of the birds during the cold nights 

when the temperature might go well below zero. Experience 

has shown, however, that this was a mistake. Actual test shows 

that the roosting closet is of no advantage, even in such a severe 

climate as that of Orono. On the contrary the birds certainly 

thrive better without the roost curtain than with it. It has been 

a general observation among users of the curtain front type of 

house that when the roost curtains are used the birds are par- 

ticularly susceptible to colds. It is not hard to understand why 

this should be so. The air in a roosting closet when it is opened 

in the morning is plainly bad. The fact that it is warm in no 

way offsets physiologically the evils of its lack of oxygen and 

excess of carbon dioxide, ammoniacal vapors and other exhala- 

tions from the bodies of the birds. 

For some time past it has been felt that the roosting closet 

was at least unnecessary, if not in fact a positive evil. Conse- 

quently the time of beginning to close the roost curtain in the 

fall has been each year longer delayed. Finally in the fall of 

IQIO it was decided not to use these curtains at all during the 

winter. Consequently they were taken out of the houses, or 

spiked to the roof as the case might be. The winter of 1910-11 

was a severe one. On several occasions the temperature 

dropped to 30 degrees below zero. Yet during this winter the 

mortality was exceptionally low and the egg production excep- 

tionally high. The roost curtain will not again be used at this 

Station. 
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CURTAIN-FRONT HOUSES. 

The result of the use of the “pioneer’’ house indicated that 

this was essentially a correct system of treating and housing 

hens, and it was decided to build several houses on the same 

plan and join them together under one roof as one house. 

A curtain-front house 12 feet wide by 150 feet long, known as 

house No. 2, was erected in 1903. ‘The back wall is 5 feet 6 

inches high from floor to top of plate inside, and the front wall 

is 6 feet 8 inches high. The roof is of unequal span, the ridge 

being 4 feet in from the front wall; and the height of the ridge 

above the for is 9 feet. The sills are 4 by 6 inches in size and 

rest on a rough stone wall laid on the surface of the ground. A 

central sill gives support to the floor. The flocr timbers are 2 by 8 

inches in size and are placed 2 feet apart; the floor is of two 

thicknesses of hemlock boards. All the rest of the frame is of 2 

by 4 inch stuff. The building is boarded, papered, and shingled 

on roof and walls. The rear wall and 4 feet of the lower part 

of the rear roof are ceiled on the inside of the studding and 
plates, and the space between inner and outer walls is packed 

very hard with dry sawdust. In order to make the sawdust 

packing continuous between the wall and roof, the wall ceiling 

is carried up to within 6 inches of the plate; then follows up 

inclining pieces of studding to the rafters, the short pieces of 

studding being nailed to the studs and rafters. By this arrange- 

ment there are no slack places around the plate to admit cold 

air. The end walls are packed in the same way. The house 

is divided by close-board partitions into seven 20-foot sec- 

tions ;* one 10-foot section is reserved at the lower end for a 

feed-storage room. 

Each of the 20-foot sections has two 12-light outside windows 

screwed to the front, and the space between the windows 

(which is 8 feet long) for a distance of 3 feet down from the 

plate is covered during rough winter storms and cold nights 

by a light frame covered with to-ounce duck, oiled and closely 

tacked on. This door, or curtain, is hinged at the top and 

swings in and up to the roof when open. 

*The house is now used as a breeding house, and temporary partitions 
divide each of the 20-foot pens into two 10-foot pens. 
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In the front of eacli section is a door 2 feet 6 inches wide. 

The roost platform is at the back of each room and extends the 

whole 20 feet. The platform is 3 feet 6 inches wide and 3 feet 

above the floor. The roosts are of 2 by 3 inch stuff placed on 
edge and are 10 inches above the platform. The back one is 11 

inches out from the wall, and the space between the two roosts 

is 16 inches, leaving 15 inches between the front roost and the 

front of the platform. 

Six trap nests are placed at each end of each room. They 

are put near the front so that the light may be good for reading 

and recording the numbers on the leg bands of the birds. 

Several shelves are put on the walls 18 inches above the floor 

for shell, grit, bone, etc. The doors which open from one room 

to another throughout the building are frames covered with 10- 

ounce duck, so as to make them light, and are nung with double- 

action spring hinges. The advantages of having all doors push 

from the person passing through are very great; otherwise 

they would hinder the passage of the attendant with his baskets 

and pails. Strips of old rubber belting are nailed around the 

studs which the doors rub against as they swing to, so as just 

to catch and hold them from being opened by the wind. Tight 

board partitions are used between the pens instead of wire, so 

as to prevent drafts. An outside platform 4 feet wide extends 

along the entire front of the building. 

This house accommodates 350 hens—so in each 20-foot sec- 

tion—is well made of good material, and should prove to be 

_ durable. A rougher building, with plain instead of trap nests, 

and with the roof and walls covered with some of the prepared 

materials instead of shingles, could be built for less money, and 

would probably furnish as comfortable quarters for the birds. 

Curtain front house No. 3 was constructed in 1904. It is 16 

ft. wide by 120 ft. long and is of the same style as No. 2 except 

that it is wider. There are four pens in the building, each 16 

ft. wide by 30 ft. long. The pens are arranged to hold from 125 

to 150 hens each, depending on the exigences of the experi- 

mental work. One hundred and fifty birds per pen do very 

well in these pens. Unless there is special reason for it, it is 

usually preferred to put but 125 birds in each pen. The inter- 

rior of one pen in this house is shown in Fig. 16. 
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‘The economy in cost of the wider house over the narrower 

one like No. 2 described above, when space is considered, is 

evident. The front and back walls in the narrower house cost 

about as much per linear foot as those in the wide house and 

the greatly increased floor space is increased by building in a 

strip of floor and roof running lengthwise of the building. The 

walls, doors, and windows remain the same as in the narrow 

house, except that the front wall is made a little higher. Three 

six inch square sills run lengthwise of the house. The outer 

ones rest on rough stone walls high enough from the ground for 

dogs to go under the building to look after rats and skunks 

that may be inclined to make their homes there. The stone 

walls rest on the surface of the ground. The middle longitudi- 

nal 5 in. x 6 in. timber rests on cedar posts. The floor timbers 

are 2 by 6 inch in size and rest wholly on the top of the sills. 

All wall studs rest on the sills. The front ones are 8 ft. long 

and the back ones 7 ft. 3 in. long. The two sides of the roof 

are unequal in width, the ridge being 5 ft. and 4 in. from the 

front wall. The height of the ridge from the sill to the extreme 

top is 11 ft. and 2 in. All studding is 2 by 4 in. in size and 

the rafters are 2 by 5 in. The building is boarded by 1 in. 
boards and is papered and shingled with good cedar shingles on 

walls and roof. The floor is two thicknesses of hemlock boards 

which break joints in the laying and have building paper be- 

tween. : 

The building is divided by tight board partitions into four 

sections, each being 30 ft. long. All of the sections are alike 

in construction and arrangement. The front side of each sec- 

tion has two storm windows of 12 lights of 10 by 12 in. glass. 

These windows are screwed on upright and as high up as possi- 

ble on the front, so that the top of the window just clears the 

eaves. The opening in the front which is closed by a cloth 

Curtain 45 147 tf and 6) in) long and) 35 ita mich eeibervecn 

one end of this curtain opening and the window is 

placed a door for the attendants to pass through into the pen. 

A small door is placed under each of the windows on the 

front side of the house with a runway through which the birds 

may pass under the front walk into the yard. A single door in 

the center of the back wall under the droppings board allows the 

birds to pass out into the back yard when necessary. A light 
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frame covered with 10 ounce white duck is hinged to the top of 

the front opening and covers it when closed down. This cur- 

tain is easily turned up into the room, where it is caught and 

held by swinging hooks until released. 

The roost platform is made tight and extends along the 

whole length of the room against the back wall. It is 4 ft. 6 in. 
wide and 3 ft. above the floor, being high enough for a person 

to get under comfortably when necessary to handle or catch the 

birds. There are 3 roosts framed together in two 15 ft. sec- 

tions. The tops of the roosts are 8 1-2 in. above the platform 

and hinged to the back wall so that they may be turned up out 

of the way when the platform is being cleaned. The back 

roost is 7 in. from the wall and the spaces between the next 

two are 16 in. They are made of 2 by 3 in. spruce lumber on 

edge with the upper corner rounded off. 

In every pen there is a door placed 5 in. out from edge of 

the roost platform. Fifteen trapnests are placed in three tiers 

against the partition in each end of the room. ‘The trapnests 

are described in a subsequent section of this bulletin. 

Troughs similar to those described on page 40 are used for 

feeding mash, shell, bone, grit, and charcoal. 

There is a walk outside of the building which extends along 

its entire front. It is 4 ft. and 8 in. wide and made of 2 in. 

planks and is on the level of the floor of the building. 

Detailed working drawings and specifications for one section 

or unit of this curtain front house follow. From these data 

anyone can figure what the cost of building one of these houses 

of any desired length at the prices of building material in his 

locality. 

Material needed for one unit of curtain front house: 

LUMBER. 

(Spruce is specified simply because that is the material actually used 

in the building described. Any other equally strong lumber may be used. 

Amounts are given in board feet unless otherwise specified.) 

The following estimates do not allow for waste in cutting: 

9 cedar posts, 6 feet long, 6-inch butts. ; 
270 feet 2 by 4 inch spruce for studs, door, window, and coop frames. 

550 feet 2 by 6 inch plank for floor joists, outside walk, etc. 

370 feet 6 by 6 inch spruce for sills. 

40 feet 4 by 4 inch spruce for corner studs and wall stringers. 
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70 feet 2 by 3 inch spruce for roosts, ete. 

235 feet 2 by 5 inch spruce for rafters. 

115 feet 1 by 7 inch spruce for rafter braces. 

33 feet 1 by 9 inch spruce for doors. 

10z feet I by 6 inch spruce for door braces. 

3200 feet boards for outside, floor, nests, etc. 

20 linear feet 2 in. x 2 in. planed to 1 3-4 in. x I 3-4 in. 

12 linear feet 2 in. by 3-4 in. spruce. 

66 board feet 1 in. spruce for feed and grit trough. 

35 linear feet spruce for curtain frames. 

20 laths. 

12,000 shingles. 

11 feet boards, spruce, for roost frames. 

HARDWARE. 

4 pr. heavy 6 inch T hinges with screws. 

4 pr. light 3 inch T hinges with screws. 

2 pr. 3 by 3 inch butts with screws. 

60 pr. 2 by 2 inch butts with screws. 

40 lbs. 3 penny shingle nails. 

100 lbs. 8 penny common nails. 

35 lbs. to penny common nails. 

15 lbs. 20 penny common nails. 

2 lbs. 3 penny common nails. 

1 lb. 3 inch staples. 

2 thumb latches complete with screws. 

MISCELLANEOUS. 

2 storm windows, 12 lights 10 by 12 inch. 

6 squares building paper. 

10 feet 42 inch poultry netting. 

14% feet 42 inch 10-ounce duck. 

ADVANTAGES OF CURTAIN FRONT HOUSES. 

The “Pioneer House” was in use for 5 years with 60 pullets 

in it each year. No. 2 house has been in use 9 years and the 

No. 3 house 8 years. No. 2 and No. 3 houses have proven en- 
lirely satisfactory, especially No. 3. This is the type of house 

described in the present bulletin which the Station after 8 years 

experience feels warranted in recommending. Some years ago 

the experiment was tried of building a house on the same gen- 

eral plan as that of No. 3 but making it 20 ft. wide instead of 
16 ft. wide with the pens 20 ft. long. This house was given a 

trial for a number of years on a private plant in Orono, but 
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from all that can be learned the house was never so satisfactory 

as the 16 ft. house at the Station, and has finally been aban- 

doned. 

Maine is subject to long spells of severe cold weather, with 

the temperature considerably below zero at night, and about 

zero during the day, and with a good deal of high wind. Dur- 

ing such rough weather the bedding on the floor has kept com- 

paratively dry. The yields of eggs during severe weather and 

immediately following it are rarely below those immediately 

preceding it. It should be borne in mind that had the weather 

“been mild all that time the hens probably would have in- 

creased in production rather than remained stationary. They 

are doubtless affected by the severe weather, but not seriously, 

as they uniformily begin to increase in production very soon 

after the weather becomes normal for midwinter. 

These curtain front houses have all proved eminently satisfac- 

tory. The egg yields per bird have been better in these houses 

than in warmed ones. The purpose of having rooms and flocks 

of different sizes was to compare the welfare and egg yields of 

the birds under the different conditions. 

THE YARDS. 

The yards to most poultry houses are at the south, or on the 

sheltered sides of the buildings, to afford protection during the 

late fall and early spring, when cold winds are common. ‘The 

warmed house had yards on both north and south sides, with 

convenient gates. This is a highly desirable arrangement since 

it permits the alternate use of the two sets of runs. In this 

way trouble from soil contamination may be avoided. ‘The 
south yards were used until the cold winds were over in spring, 

when the hens were allowed to go to the north yards, which 

were well set in grass sod. The birds are kept shut in the 

curtain front house until the weather is suitable and the ground © 

dried out in the spring. The necessity for getting them out of 

the open-front house, where they are really subject to most of 

the out-of-door conditions during the daytime, is not so great as 
when they are confined in closed houses with walls and glass 

windows. The clear, open fronts of the curtain-front houses 
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allow teams to pass close to the open doors of the pens for 

cleaning out worn material and delivering new bedding, and 

also allow attendants to enter and leave all pens from the out- 

side walk and reach the feed room without passing through 

intervening pens. 

LIck. 

_ One of the most difficult and trying problems which the poul- 

try keeper has to meet is that of keeping his poultry houses and 

stock reasonably free from lice, mites and other external para- 

sites. There are many proprietary preparations on the market 

designed to accomplish this end in one way or another. Most 

of these preparations are, in proportion to their efficiency, very 

expensive. Many of them have been tried at the Maine E.xperi- 

ment Station. The Station has finally, however, come to follow 

the procedure outlined in this circular to the exclusion of all 

others, and with results which are extremely satisfactory. In- 

deed, it may be said that vermin on the poultry or in the houses 

no longer cause any appreciable annoyance in the work of the 

Station plant. 
The routine method which the Station uses in handling its 

stock with reference to the lice problem is as follows :— 

All hatching and rearing of chickens is done in incubators and 

brooders. The growing chickens are never allowed to come into 

any contact whatever with old hens. Therefore, when the 

pullets are ready to go into the laying houses in the fall they are 

free from lice. Sometime in the late summer, usually in Au- 

gust or early in September, the laying houses are given a thor- 

ough cleaning. ‘They are first scraped, scoured and washed 

out with water thrown on the walls and floor with as much pres- 

sure as possible from a hose. They are then given two thorough 

sprayings, with an interval of several days intervening, with a 

solution of cresol such as is described on page 7. Then the 

roosting boards, nests, floors and walls to a height of about 5 

feet are thoroughly sprayed with the lice paint (kerosene oil 

and crude carbolic acid). Finally, any yearling, or older birds, 

whether male or female, which are to be kept over for next 

year’s work are given two or three successive dustings, at in- 
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Frc. 19. End elevation of No. 3 curtain front poultryhouse. Letters as in Fig. 17. 
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tervals of several days to a week between each application, with 

the lice powder described below, before they are put into the 

cleaned houses. 

As a result of these methods the Station’s poultry plant is 

at all times of the year practically free from lice. 

In keeping a poultry plant reasonably free from lice there 

are two points of attack: One, the birds themselves; the other, 

the houses, nest boxes, roosting boards, etc. For the birds 

themselves experience has shown that the best way to get rid of 

the lice is by the use of a dusting powder to be worked into 

the feathers. In using any kind of lice powder on poultry it 

should always be remembered that a single application of pow- 

der is not sufficient. When there are lice present on a bird 

_ there are always unhatched eggs of lice (“nits”) present too. 

The proper procedure is to follow up a first application of pow- 

der with a second at an interval of 4 days to a week. If the 

birds are badly infested at the beginning it may be necessary to 

make still a third application. To clean the cracks and crevices 

of the woodwork of houses and nests of lice and vermin a 

liquid spray or paint is probably the most desirable form of ap- 

plication. 

The most efficient lice powder known to the writer is that 

invented by Mr. R. C. Lawry, formerly of the Poultry Depart- 

ment of Cornell University. This powder is made by incorpo- 

rating the liquid mixture of 

3 parts of gasoline 

I part of crude carbolic acid 

in sufficient plaster of paris to take up all the moisture. 

Twe difficulties have arisen regarding the practical utility of 

the powder as above described. In the first place a great many 

druggists appear to have a deep-seated and ineradicable preju- 

dice against furnishing their customers crude carbolic acid at 

any price. Reports have reached the Station of druggists mak- 

ing such utterly preposterous and absurd claims as that carbolic 

acid is a highly explosive substance, which they do not dare to 

handle! In the second place difficulty has arisen over the fact 

that there are in the drug trade three grades of crude carbolic 

acid. Two of these are very much weaker than the other and 

are quite useless for making the lice powder. The three grades 
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are listed as follows by a reputable chemical house. ‘These are 
retail prices. 

Acid Carbolic, Crude, per gallon 25¢c. 
Acid Carbolic, Crude 50-60 per cent., per gallon 4oc. 
Acid Carbolic, Crude 90-95 per cent., per gallon 50c. 

To get the proper results only the 90-95 per cent. shouid be 
used for making lice powder. The weaker acids are ineffective. 

Owing to the difficulty in getting the strong crude carbolic 
acid locally in this State at reasonable prices, the Station has 
experimented to see whether some other more readily obtainable 
substance could not be substituted for it. It has been found that 
cresol gives as good results as the highest grade crude carbolic. 

The directions for making the powder are, therefore, modified 
as follows: 

Take 3 parts of gasoline, and 

I part of crude carbolic acid, 90-95 per cent. strength, 

or, if the 90-95 per cent. strength crude carbolic acid cannot be 

obtained take 

3 parts of gasoline and 

I part of cresol. 

Mix these together and add gradually with thorough stirring, 

enough plaster of paris to take up all the moisture. As a gen- 

eral rule it will take about 4 quarts of plaster of paris to 1 quart 

of the liquid. The exact amount, however, must be determined 

by the condition of the powder in each case. The liquid and 

dry plaster should be thoroughly mixed and stirred so that the 

liquid will be uniformly distributed through the mass of plaster. 

When enough plaster has been added the resulting mixture 

should be a dry, pinkish brown powder having a fairly strong. 

carbolic odor and a rather less pronounced gasoline odor. The 

powder may be passed repeatedly through a sieve to aid in the 
mixing. 

Do not use more plaster in mixing than is necessary to blot 

up the liquid. This powder is to be worked into the feathers 

of the birds affected with vermin. The bulk of the application 

should be in the fluff around the vent and on the ventral side 

of the body and in the fluff under the wings. Its efficiency, 

which is greater than that of any other lice powder known to 

6 
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the writer, can be very easily demonstrated by anyone to his 

own satisfaction. Take a bird that is covered with lice and ap- 

ply the powder in the manner just described. After a lapse 

of about a minute, shake the bird, loosening its feathers with 

the fingers at the same time, over a clean piece of paper. Dead 

and dying lice will drop on the paper in great numbers. Any- 

one who will try this experiment will have no further doubt of 

the wonderful efficiency and value of this powder. 

For a spray or paint to be applied to roosting boards, nest 

- boxes or walls and floor of the hen houses the following prepa- 

ration is used :—3 parts of kerosene and 1 part crude carbolic 

acid, 90-95 per cent. strength. ‘This is stirred up when used 

and may be applied with any of the hand spray pumps or with 

a brush. 

If 90-95 per cent. crude carbolic acid cannot be obtained 

cresol may be substituted for it in this paint. 

At the present time very little use of lice powder of any 

sort is made at the Station. Instead a mercurial ointment is 

employed when a bird needs individual treatment. After sev- 

eral years experience we find the ointment to be more satisfac- 
tory than any powder. The ointment used for this purpose is 

Ammoniated Mercurial Ointment. This is a standard U. S. P. 

preparation, but as the Pharmacopoeia calls for it to be made 

with wool-fat or lanolin as a base, and as this is more expensive 

than other forms of fat equally good for the present purpose we 
have the druggist make up the ointment exactly as called for 

by the U. S. P. except that lard is substituted for lanolin. 

In using this ointment a piece about as big as a pea should be 

well rubbed into the skin under the vent, and a piece of similar 

size well rubbed in under each wing. In using a mercurial oint- 

ment always spread it around well, so that the bird cannot eat it. 

NATURAL ENEMIES OF POULTRY. 

One of the chief difficulties that the poultryman has to con- 
tend with is the continued loss of chicks, and sometimes even of 

nearly full grown birds, as consequence of the depredations 

of natural enemies. It is safe to say that the magnitude of the 

loss from this source is not anything like fully realized by any 
one who has not kept an accurate account of all his birds. In 
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the experimental breeding work with poultry at the Maine Sta- 

tion it is necessary to keep account of every bird on the plant. 

It has, therefore, on this account been possible to check up and 
form an adequate estimate of the losses due to the creatures 

that prey upon poultry. A good deal of attention has been 

devoted to the problem of how these losses may be cut down 

and the results of this experience may be of benefit to other 

poultry keepers. 

In the experience of this Station the most destructive natural 

enemy of poultry in the long run has been found to be the 

crow. The depredations of the hawks are more spectacular 

perhaps, but in the long run far less destructive. A hawk will 

only visit a poultry yard occasionally, and especially if he is shot 

at once or twice will be very wary about approaching it again. 

On the contrary the crow is a steady and persistent robber. He 

will continue his depredations just as long as it is physically 

possible for him to do so. While there may be some doubt as to 

whether crows are beneficial or harmful as regards other phases 

of agriculture, there can be no question that, so far as the 

poultry man is concerned, the only good crow is a dead one. For 

a number of years the crows killed and either carried away, or 

left behind partly eaten, a large number of chicks on the Station 

poultry plant. The losses were not by any means confined to 
the small chicks, but half grown birds, each nearly equal in 

weight to the crow itself, were killed, partly eaten, and left 

behind on the range. 
One after another all the devices which had been suggested 

by others, or could be thought of by those in charge of the 

poultry work, were tried in order to stop these ravages. In a 

single year the crows destroyed something over 500 chicks. 
One important reason for these heavy losses is the location of 

our poultry range. It borders upon a pine forest in which the 
crows congregate in great numbers. In the case of a range 

farther from the woods the losses, without protection, would 
not be nearly so heavy. Various sorts of “scare-crows” were 

tried but with no effect whatever. Dead crows were hutig up 

on stakes about the yards as solemn warnings to their fellows, 

but instead of operating as warnings they appeared rather to 

serve as “invitations to the dance.” Decoying the birds in 
various ways so that they might be shot was tried, but with very 
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slight individual success and no substantial effect on the steady 

losses. Poisoning is reported to have been used with success 

in other places, but has never been tried on the Station plant. 
It is doubtful whether it is justifiable, save under very excep- 

tional circumstances. The point is that it is difficult to manage 
affairs in such way as to insure that only the crows will get 
the poison. There are so many useful and valuable animals 

about the farm that easily might get the poison before the crow 

did, with a resulting loss greater than that caused by the crow, 

that it would seem wise to resort to poisoning only when it can 

be done under well controlled conditions. 

The plan which has finally been adopted at the Station poul- 

try plant for dealing with crows is one which is perfectly safe 

and sure in its operation. It consists simply in running strands 

of binder twine about two feet apart over the whole of the 

poultry range occupied by the young birds, until they reach such 

size that they are able to take care of themselves. These strings 

are run over the tops of the brooder houses, and on supports 

made by cross strands of either wire or two or three strings 

of binder twine twisted together. These cross strands are held 

up where necessary by posts. The whole network of strings 

thus formed is put at such height that the attendants in working 

about the yard, will not hit the string when standing upright. 
The area covered in with strings in this way on the Station 

_ poultry plant is usually about 3 acres per year. The expense 
of covering this area is from $15 to $20 for twine. The labor 

of putting it up is comparatively small. It forms a perfect and 

complete protection against both crows and hawks. 

The appearance of the range when covered with strings is 

shown in figure 22. 
Next in importance to the predaceous birds, as poultry ene- 

mies, stand the rats and the foxes. In times past foxes have 

~ destroyed many chickens from the Station’s poultry plant. Of 
_late years, however, none has been lost. The protection is 

afforded by a fox proof fence surrounding the whole plant. 

Rats may become a very serious pest. They live under the 

brooder houses and take the young chicks. Various methods 
have been tried at the Station, but no wholly satisfactory way 

of dealing with rats has yet been found. Trial was made some 
years ago of one of the most widely advertised of the bacterial 
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Showing poultry range in 1913 covered with strings two feet apart, as a protection 

Fic. 22. 

t crows and other predaceous birds. 

agains 



MAINE AGRICULTURAL EXPERIMENT STATION. 87 

rat destroyers, which when fed to rats is supposed to induce a 

disease which kills them all. No effect whatever was observed 

to follow the use of this preparation. The rats ate freely of 
grain which had been moistened with it and if any disease 

developed as a consequence it has not yet benefited us, or per- 

ceptibly inconvenienced the rats. Digging the rats out of their 

holes and shooting them is one effectual method of dealing 

with them. Several good cats on the place also aid materially in 

fighting this pest. A systematic trapping campaign is productive 

_of good results. It must however, be continued without inter- 

ruption over a considerable period of time. Desultory trapping 

produces little effect on the rat population. A thorough-going 

campaign, however, tends to drive the uncaught rats away from 

the premises. 

Trap Nests. 

In all the experimental work with laying hens at the Maine 

Agricultural Experiment Station use is made of trap nests. In 

1908 a new type of trap nest was devised which has proved 

extremely satisfactory. The features in which this nest is 

superior to the type formerly used at the Station are (1) cer- 

tainty and precision of operation; (2) greater simplicity of con- 

struction, with less tendency to get out of order and work 

badly; (3) saving of labor in resetting the nest after use. 

The nest is a box-like structure, without front, end, or cover, 

28 inches long, 13 inches wide, and 16 inches deep, inside meas- 

ure. A division board with a circular opening 7 1-2 inches in 

diameter is placed across the box 12 inches from the rear end 

and 15 inches from the front end. Instead of having the par- 

tition between the two parts of the nest made with a circular 

hole, it is possible to have simply a straight board partition 

extending up 6 inches from the bottom, as shown in figure 23. 

The rear section is the nest proper. 

The front portion of the nest has no fixed hottom. Instead 

there is a movable bottom or treadle which is hinged at the back 

end (fig. 23). To this treadle is hinged the door of the nest. 

The treadle is ma’'e of 1-2-inch pine stuff, with 1 1-2-inci hard- 

wood cleats at each end (figs. 24 and 25) to hold the screws. 
which fasten the hinges. It is 12 inches wide and 12 1-4 inches 
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long. Across its upper face just behind the hinges holding the 

door is nailed a pine strip 4 inches wide, beveled on bath sides, 

as shown in figures 24 and 25. The door of the nest is not made 

solid, but is an open frame (figs. 18 and 20), to the inner side 

of which is fastened (with staples) a rectangular piece of 1-8- 

inch mesh galvanized screening (dimensions & by g inches). 

The sides of the door are strips of 3-4-inch beech stuff 12 

inches long and 1 1-2 inches wide, halved at the ends to join to 

the top and bottom of the door. The top of the door is a strip 

of hard wood 13 inches long and 1 1-2 inches wide, halved in 

2 3-4 inches from each end. The projecting ends of this top 

strip serve as stops for the door when it closes (fig. 23). The 

bottom of the door is a hard-wood strip 10 1-4 inches by 4 

inches. The side strips are fitted into the ends of this bottom 

strip in such way as to project slightly (about 1-32 inch) above 

the front surface of that strip, for a reason which will be ap- 

parent. 

When the nest is open the door extends horizontally in front, 

as shown in figure 24. In this position the side strips of the 
door rest on a strip of beech I 1-2 inches wide, beveled on the 

inner corner, which extends across the front of the nest. ‘This 

beech strip is nailed to the top of a board 4 inches wide, which 

forms the front of the nest box proper. To the bottom of this 

is nailed a strip 2 inches wide, into which are set two 4-inch 

spikes from which the heads have been cut (compare fig. 24). 
The treadle rests on these spikes when the nest is closed. The 

hinges used in fastening the treadle and door are narrow 3-inch 

galvanized butts with brass pins, made to work very easily. It 

is necessary to use hinges which will not rust. 

The manner in which the nest operates will be cleared from 

an examination of figures 24 and 25 which show a sample nest 
with one side removed to show the inside. A hen about to lay 

steps up on the door and walks in toward the dark back of the 

nest. When she passes the point where the door is hinged to 

the treadle her weight on the treadle causes it to drop. This at 

the same time pulls the door up behind her, as shown in figure 

25. It is then impossible for the hen to get out of the nest till 

the attendant lifts door and treadle and resets it. It will be seen 

that the nest is extremely simple. It has no locks or triggers to 

get out of order. Yet by proper balancing of door and treadle 
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it can be so delicately adjusted that a weight of less than half a 

pound on the treadle wil! spring the trap. All bearing surfaces 
are made of beech because of the well-known property of this 

Fic. 23. Trap nest closed. View from above. 

wood to take on a highly polished surface with wear. The nests 

in use at the Maine Station have the doors of hard wood, in 

order to get greater durability. Where trap nests are constantly 

in use, flimsy construction is not economical in the long run. 

For temporary use the nest door could be constructed of soft 

wood. 

The trap nests are not made with covers because they are 

used in tiers and slide in and out like drawers. They can be 
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carried away for cleaning when necessary. Four nests in a pen 

accomm date 20 hens by the attendant going through the pens 

once ar hour, or a little oftener, during that part of the day 

when the hens are busiest. Earlier and later in the day his visits 

are not so frequent. The hens must all have leg bands in order 

to identify them; a number of different kinds are on the market. 

Fic. 24. Trapnest open. One side removed to show method of operation. 

The double box with the nest in the rear is necessary. When a 

hen has laid an egg and desires to leave the nest, she steps out 

into the front space and remains there until she is released. 

With only one section she would be likely to crush her egg by 

stepping upon it, and thus learn the pernicious habit of egg 

eating. 

To remove a hen, the nest is pulled part way out, and as it 

has no cover she is readily caught, the number on her leg band 

is noted and the proper entry made on the record sheet. After 

having been taken off a few times the hens do not object to be- 

ing handled, most of them remaining quiet, apparently expecting 

to be picked up. 

Before commencing the use of trap nests it was thought that 

some hens might be irritated by the trapping operation and ob- 

ject to the noise incident to it, but such does not seem to be 

the case. Trap nests have been used at the Maine Station for 
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Leghorns, Brahmas, Wyandottes, and Plymouth Rocks and a 

number of other breeds. 

The amount of time required in caring for the trap nests can 

only be estimated, since the attendant’s time is divided with 

other duties. The time varies from one day to another and 

with the number of nests in use. By noting the total time used 

each day in caring for the nests when the hens were laying most 

heavily, it has been estimated that one active person devoting 

his entire time to trap nests could take care of 400 to 500 nests 

used by 2,000 to 2,500 hens. When commencing the year’s work 

he would need assistance in banding the birds, but after that 

Fic. 25. Trap nest closed. One side removed to show method or 

operation. 

was done he could care for the nests without assistance until 

midsummer, when the egg yield would probably be diminished 

and a part of his time could be spared for other duties. 

Tue VaLur, METHOD oF PRESERVATION, AND EconomicaL UsE 
oF Hen MANURE. 

One of the most valuable by-products of any live-stock 
industry is the manure. Its proper care and use is one of the 
distinguishing features of a successful stock farm. The high 

nitrogen content of poultry droppings makes them in certain 
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respects the most valuable of farm manures. At the same time 

this quality necessitates special treatment to preserve the nitro- 
gen and utilize it economically. 

According to experiments carried on at this Station some 

years ago* the night droppings average 30 pounds per hen 

per year. 
They contain .8 pound of organic nitrogen, .5 pound of 

phosphoric acid and .25 pound of potash. At the present price 

of fertilizers this material would be worth about 20 cents. No 

data are available on the amount of day-voided dung. Since 
the hens spend less than one-half their time on the roosts, and 
since more dung is voided while the birds are exercising than 
when at roost, the authors estimate that during a year probably 

45 pounds of dung are voided by each bird while off the roost. 

Allowing that more than one-half of the fertilizing elements 
of the day dung are necessarily lost, the value of the total 

droppings, if properly cared for, should be at least 30 cents 

per bird per year. 

The poultryman or farmer who properly cares for the drop- 

pings can add a neat further profit to his business. For exam- 

ple the droppings from 1000 birds, if preserved without need- 

less loss, will be worth at least $300. 

Poultry manure contains more nitrogen than other farm 

manure, because in birds the excretion of the kidneys is voided 

in solid form (uric acid), with the undigested portions of the 
food. This form of nitrogen is easily available to plants. Un- 

fortunately, however, it is not stable. Putrifactive processes 

easily change it to ammonia compounds, and unless special 

care it taken of the droppings one-third to one-half of the 

nitrogen passes off as ammonia gas. 

The mechanical condition of poultry manure is poor. As 

Storer? says: “It is apt to be sticky when fresh and lumpy 
when dry” On this account, if used untreated, it can only be 
successfully applied to the land by hand, as it does not work 

well in drills or spreaders. Hen manure used alone is very 

*Woods, C. D. and Bartlett, J. M. Ann. Rept. Me. Agr. Expt. Sta. 

1903, pp. 199-204. 

*Storer, F. H. Agriculture in Some of its Relations with Chemistry. 

Chas. Scribner’s Sons, New York, 1890, Vol. 1. 
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wasteful of nitrogen as it carries this element in too large a 
proportion to its phosphorus and potassium. 

In the experiments referred to above the problem undertaken - 

by Woods and Bartlett was the determination of a method of 

treatment of hen manure which would first prevent the loss of 
nitrogen; second, add sufficient phosphorus and potassium in 

forms available for plant food to make a balanced fertilizer ; 

and third, so improve the mechanical condition of the dung that 
it can be applied to the land with a manure spreader. Seven 

different methods of treatment were tested. The authors give 

the following summary of their results. 
“By itself, hen dung is a one-sided nitrogenous fertilizer. 

As usually managed, one-half or more of its nitrogen is lost, 

so that as ordinarily used it does not carry so great an excess 

of nitrogen. Because of its excess of nitrogen it will be much 
more economically used in connection with manures carrying 

phosphoric acid and potash. As both acid phosphate and kainit 

prevent the loss of nitrogen, it is possible to use them in con- 

nection with sawdust or some other dry material as an absorbent 

(good dry loam or peat will answer nicely) so as to make a 

well balanced fertilizer. For example, a mixture of 30 pounds 
of hen manure, 10 pounds of sawdust, 16 pounds of acid phos- 
phate, and 8 pounds of kainit would carry about .25 per cent 

nitrogen, 4.5 per cent phosphoric acid, and 2 per cent potash, 

which, used at the rate of 2 tons per acre, would furnish 50 

pounds nitrogen, 185 pounds phosphoric acid, and 80 pounds 

potash.” 
At the usual prices of fertilizing ingredients this mixture 

is worth from $10.00 to $20.00 per ton. It is a well balanced, 

stable, fertilizer which, while still not fine enough to work well 

in drills, can be successfully applied with a manure spreader. 

The kind of absorbent used should be the one which can 

be obtained at least cost, since the amount of plant food added 

by any of those suggested is negligible, and since they are about 
equally effective as dryers (the slight acidity of peat gives it 

some advantage as it helps a little to preserve the nitrogen). 

It is probably that one of the three can be obtained by any poul- 
tryman or farmer at little or no expense. 

The absorbent and the acid phosphate and kainit should be 
kept conveniently at hand and each day when the droppings 
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are collected they should be treated. It may be best to weigh 

the ingredients a few times, after which it will be possible to 
make sufficiently close estimates by measure. 

The treated droppings should be well sheltered until time to 

apply them to the land, 1. e., shortly before plowing. Any form 

of shelter may be used. For a temporary plant, or for a smail 

farm, a small wooden building or a bin in a larger building will 

probably be the best place practicable; but for a large, perma- 

nent poultry plant a cement manure shed or tank is advisable. 

A general farmer also will find such an equipment for the 

storage of all farm manure a paying investment. A portion of 

this shed can be partitioned off for hen manure. 

A properly constructed cement building will not have to be 

constantly repaired and frequently replaced like a wooden 
structure, which rots out quickly when used for the storage of 

manure. The cement building is water tight, preventing the 

entrance of water from without and the escape of any unab- 
sorbed liquid manure. It is, in fact,.a perfect permanent shel- 

tere 

THE MAINE STATION MANURE SHED. 

In 1912 this Station built at its poultry plant a manure shed 
large enough to accommodate the droppings from one thousand 

adult birds, over a period of a year, and the droppings collected 
from the range where about three thousand chicks are annually 

reared. 

The inside measurements of this shed are 12-7 feet. It is 

5 feet high at the eaves and 8 feet 2 inches to the peak of the 

roof. It is illustrated in figures 58 and 59. 
The droppings are thrown into the shed through trap doors 

in the roof, and taken out from one end, which is of removable 

plank. The other three walls, and enough of this end wall to 

form the grooves which hold the ends of the planks; the floor ; 

and the foundation are formed of one continuous cement mass 

(monolithic construction). The gables are board. The gable 

at the open (plank) end of the shed is removable to give more 

head room, when shoveling the manure into carts. It is held 

in place by hooks. 
It was necessary to place this building on a very heavy clay 

soil which heaves badly with frost. For this reason it was 
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placed on a much deeper foundation than would be necessary in 
a more favorable location. The foundation is a solid block of 

cement and rock, the size of the outside measurements of the 

shed and extending five feet below the surface of the ground. 

Note walk, trap-doors in roof, plank end, and removable gable. 

Fic. 26. Photograph of manure shed on poultry plant of Maine Agricultural Experiment Sta- 

tion. 

It was made by using as many rocks and as little cement as 

was consistent with the formation of a firm solid mass. For a 

few inches near the top, however, clear cement was used and 
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this was smoothed off at ground level to form the floor. At the 
edges of this foundation the cement was continued up into the 

wall forms which were built so that the walls are ten inches 

thick at the base and six at the top. 

An iron bar ending in a ring was set in the cement near the 

top of the wall at each corner of the building. These rings 

project a few inches from the end walls. The roof is firmly 

secured to the walls by bolts passing through it and through 
these rings.* 

As stated above the larger part of one end of the shed is 

plank. The cement wall is continued on this end only far 

enough from either corner to provide a place for the slot into 

which the planks are slipped. This slot is formed by a groove 
two inches deep and a little more than two inches wide in each 

end of the cement wall. See Figs. 26 and 27. These grooves 

were formed by placing angle iron posts within the board forms. 

This completes the description of the cement work in the 

building. 

The removable end is of two inch planks which are slipped 
into the above described slot in the cement wall. 

The plates and rafters are of 2x4 timbers. Inch boards were 

used for roof boards, gables, etc. The gable on the plank end 

is removable. It is held in position by hooks and is provided 

with a handle in the center. 

The roof is covered with roofing paper. In one side are 

two trap doors also covered with this roofing. Each of these 

doors is 2 feet 4 inches x 2 feet 10 inches and fits over a frame 

in the roof to which it is hinged at the top. The end of a lath 

is attached by a double screweye hinge to the inside of each 

door at the right edge about half way from bottom to top. The 

edge of the lath 1s provided with notches which hook over a 

nail on the inside of the door frame. When hooked this lath 

holds the door open. A 2x4 strip is nailed across the inside 
of each door frame a little more than half way from bottom 

to top. This serves as a rest for the basket when droppings are 

emptied into the shed. 

This shed is placed at the end of the line of poultry houses. 
The wide raised walk which extends along the entire front of 

*This is an awkward and unnecessary arrangement, and was only 

used through a misunderstanding on the part of the builder. 
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the houses is continued past the shed as a 2-foot walk. Between 

the last poultry house and the shed the walk is built on an 

incline so that at the end of the shed it is only 1 foot 8 inches 

from the eaves. This is a convenient height from which to 

reach the doors with the baskets of droppings. 

Fig. 27. A. Cross section ‘of manure shed, showing dimensions and 

plan of construction. 8B. Horizontal section of front, showing planks 

in the grooves in the cement walls. 

The Cost of the Shed. 
(Cerny a i 3 Be a NUR Hs ae aetna aa hee a eee ers $45.60 

GARAGE AE a ae CRO ES 20.00 
Urre hig OAT Gl Siete henley Aah hay cueiarcl vane eieleteneietelerara valves 17.50 

PEAY, Teaa a DXSNE Va oer eR eA aes Ae as Sere Rete Ua Pe 13.00 

A saly) Gollkelgl keane ak St RONAN gO ua An ee MeO eee CaN 1.20 

BMIGHINGS weenie nee eh AER eRe rea NIRA ent ocr 10.00 

IRR GX) bin eats els Nes ave a ee RT or eC Pe eae rE ha mE 8.00 

AIBA ENO Teen es Ma sears eae insect aN ete CRE MAE Cnty | AUR yrtae ag ae SQN 70.00 

$185.50 
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- On many large poultry. plants little or nothing is received for 
the manure. Probably few poultry plants save more than one- 
half the fertilizing elements possible, if proper methods of 

treatment and shelter were used. If the droppings are treated 

by the methods described above, and are kept properly sheltered, 
the saving on any large poultry farm would in 1 to 3 years 

easily equal the cost of a permanent shed similar to the one 

here described. 
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MAINE AGRICULTURAL EXPERIMENT STATION. 

In connection with the oat breeding work of the Experiment 

Station there have been adopted certain cultural methods which 

under our conditions have given excellent results. This circular 
is issued in reply to numerous requests as to the methods used 

in our work. No claim is made that these methods are ideal or 

that they are the best that might be obtained. They are simply 

the result of our experience and based on certain general prin- 

ciples. The only criterion by which they are judged is that by 
their use we obtain satisfactory yields under our conditions. 
The Station has been growing oats at Aroostook Farm for only 

two seasons. The methods for Highmoor Farm are based upon 

several years experience and apparently are well adapted to 

oat growing on that soil and in that climate. 
The methods employed at Aroostook Farm differs somewhat 

from those used on Highmoor Farm. These differences will be 

pointed out in the following paragraphs. 

PREPARATION OF THE LAND. 

Wherever possible the land for oats should be plowed in the 

fall. This method is followed on both of our farms. There 

are many reasons for this. In the first place it exposes many 
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insect larve to freezing and thawing which results in their 

destruction. For this reason the plowing should be done rather 
late in the fall. In the second place the freezing and thawing 

of the plowed land has a very beneficial effect upon its physical 

structure making it much more mellow than freshly plowed land. 
Another very important reason is that fall plowing enables the 

grower to plant his grain much earlier in the spring. 

At Highmoor Farm just as soon at the land is dry enough in 

the spring so that it will not “puddle” it is gone over with a 

disk harrow. Usually once is enough but if not, it is disked 

twice and finally it is gone over with a smoothing harrow. This 

makes a loose mellow seed bed. Some soils will require more 

and some less working to produce the same kind of a seed bed. 

On Aroostook Farm we have usually found it sufficient to 
harrow the field each way with a springtooth harrow. This 

produces a fine deep seed bed and nothing would be gained by 

going over the land again. In each case the amount of harrow- 

ing should be judged by the condition of the seed bed and not 
by any rule of thumb. 

PLANT EARLY. 

Of the several recommendations which we have to make 

there are none more important than this. The writer has fre- 

quently seen oats sown in the southern part of the State the 

last of May or even in June. The farmer who cannot plant his 

land before that time will do well to grow some other crop than 

oats. The oat plant is a native of cool northern climates. To 

do its best it must get most of its growth before the hot weather. 
Oat should be planted just as soon as the ground can be worked 

in the spring. ‘This should be taken literally, for even a few | 

days difference in planting will sometimes make a difference 

of bushels in the yield. The sofl of Highmoor Farm is under- 

laid by a stiff clayey subsoil which prevents rapid drainage. In 

no sense of the word is it an early soil, yet we have always 

been able to sow our oats either the latter part of April or the 

very first days of May. In Aroostook the land is ready to 

plant just as soon as the frost is out, which in some years is 

as soon as the snow is off. This ordinarily varies from the 15th 

to the 25th of May. 
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There is practically no danger of well matured oat seed 

rotting in the ground unless water stands over it for some time. 

Oat plants will stand quite severe freezing without injury. 

There is practically no danger of planting too early, provided 
the soil is dry enough to work. 

FERTILIZER. 

Stable manure should be applied to the land in the fall before 

it is plowed. It should be evenly distributed over the ground. 

Ordinarily the Station has not had any manure to apply to its 

oat land. 

In place of this we have used 500 ibs. per acre of a 4-8-7 

commercial fertilizer. Ordinarily we have distributed this. 
broadcast before harrowing the land in the spring. Some labor 

can be saved if the fertilizer is distributed in the drill. The 

results are as satisfactory one way as the other. Under the 

present conditions brought about by the war, potash will have 

to be omitted in part, if not entirely. In fact at the price that 

will have to be paid for potash it is doubtful if it can be profit- 

ably used on any farm crops in I19g16. 

Many farmers do not plan to fertilize their grain crops. In 

Aroostook, grain usually follows potatoes. It has been the cus- 

tom of many farmers there to use a ton or more of fertilizer to. 

the acre. Under such conditions it is probably not necessary 

to add fertilizer to the grain crop. However, the Station: 

believes that much more satisfactory results are obtained by 

using 1500 pounds of a high grade fertilizer to the potato 

crop and 500 pounds to the following grain crop. The total 

outlay for fertilizer is the same and the results more satisfac- 

tory. 

For the southern and central part of the State where oats 

do not always follow potatoes we have only to say that a satis- 

factory grain crop cannot be grown without sufficient plant 

food. Much of the soil in Maine is so deficient in available 
plant food that it must be added in some way. 

At the price of oats in the eastern market the increase in 

yield and quality of the grain is ordinarily sufficient to more 

than cover the cost of 500 pounds of high grade fertilizer. 
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SOWING. 

There has been much discussion over the relative merits of 

broadcasting and drilling. The Experiment Station has not 
carried out any experiments in this direction. On the basis of 
results obtained elsewhere we have adopted the method of 

drilling. There are many reasons why drilling is better than 
the ordinary broadcasting. In the first place, a force feed drili 

secures a much more even distribution of the seed. In the 

second place, the seed is placed in the gound at a more uniform 

depth. In any method of broadcasting some of the seed is 

deeply covered and some lies on top of the ground. This causes 

uneven germination and uneven growth of the plants. The 

chief argument in favor of broadcasting is that the individual 
plants are less crowded. This is largely offset by the fact that 

air and sunlight are more accessible to the plants in drills and 
further by the fact that the oat plants send their rootlets under 

the surface of the soil in such a manner that they will absorb 
nourishment from a relatively large area. 

At both farms we use large disk drills which place the rows 

7 inches apart. A note of warning should be given in regard to 

the use of heavy disk drills in very loose soil like that over 

much of Aroostook. In our first year on Aroostook Farm 

it was found that the oats were being buried too deeply. After 

that the method of rolling the land before drilling was Sug) Ee 

with very good results. 

In all cases the land should be rolled immediately after 

sowing. ‘This packs the soil around the seed and promotes more 

rapid germination and stronger growth. 

RATE OF SEEDING. 

With ordinary oats the rate of seeding within certain limits 

is of less importance than many other things. With a light 

seeding the plants stool more and with a heavy seeding they 

stool less so that on the average nearly the same number of 

heads and the same amount of grain is obtained. Some farmers 

claim good results with a seeding as light as 5 pecks per acre, 

while others think they must sow 5 or 6 bushels. To a large 

extent the proper seeding depends upon the variety. The 

large grained, heavy strawed, varieties, like the various kinds 
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of side-headed (horse-mane) oats, require much heavier seeding 

than the smaller varieties. 

For an oat like the Senator probably 4 bushels per acre is 

not too much. The very small grained, early varieties like the 
Kherson, Daubeney or 60-day oats require a lighter seeding 

than the medium varieties. 

At Highmoor Farm we have used 2 and 2} bushels per acre 

for the small and medium varieties and 3 bushels for the larger 

varieties. At Aroostook Farm rate of seeding experiments 

_ carried out for two years indicate that 3 to 34 bushels per 

acre with a medium variety like the Prosperity gives the best 
yield of both straw and grain. 

It is probable that in broadcasting a slightly heavier seeding 

is required to compensate for grains not covered and for those 

eaten by crows. This is especially true where the broadcasting 

is done by hand. 

TREATMENT FOR SMUT. 

It is estimated that nfore than 60 per cent of the oat acreage 

in Maine is seriously infected with smut. The spores of this 
fungus are present on the oat grain at the time of planting. 

After planting this spore germinates and sends its mycelium 

into the growing plant. Nothing unusual about the plant is noted 
until the head appears. It is then seen that the grains are all 

blighted and that the glumes (chaff) are covered with brown- 

ish dust-like spores. During harvesting and threshing these 

spores become scattered over other grains and infect the next 

year’s crop. 
This serious disease can be effectively controlled by simply 

treating the seed grain with a solution of formaldehyde. The 

oats should be treated just before sowing. The most satis- 

factory method and the one used by us is to immerse a bag of 

oats for 20 minutes in a barrel containing one pint of com- 
mercial formaldehyde (40 per cent) to 50 gallons of water. 

The oats are then spread out to dry. They should be stirred 

once or twice but may be sown as soon as they are dry enough 

to run through the drill. The formaldehyde solution should 

not be stronger than that given above nor should they be 

allowed to stay in the solution much over 20 minutes. Other- 

wise there is some danger of injuring the germination. The 
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treated oats should always be put back into bags which have 

been soaked in the solution. Otherwise there is danger of rein- 

fection with spores clinging to the bags. 
This method has proved very successful. There have been 

practically no smutted heads in any of our plots or fields. 

ERADICATION OF MusTarD AND OTHER WEEDS. 

Weeds are often a serious pest in oat fields. It is not unusual 

for the yield to be decreased as much as 25 per cent by weeds. 

In addition to this the seeds of many weeds are so nearly the 

same weight and size as the oat kernels that it is impossible to 
separate them by the ordinary fanning mill. Every farmer 

should see to it that his seed oats are free of weed seeds. 

The best method of eradicating weeds in the field is by hand 

pulling. However, where weeds are very abundant this is a 

tedious and expensive operation. It has been estimated that 50 

per cent of the oat acreage in Maine is so badly infested with 
noxious weeds that hand pulling cannot be resorted to with 

profit. o 

The most noxious weeds in our grain fields are those belong- 

ing to the mustard family including wild mustard, wild radish, 

and wild turnip. It is impossible to separate these seeds from 

oats or barley by even the most improved fanning mill. If these 

weeds are allowed to mature and are harvested with the grain 

it means again seeding the fields with these weeds or else the 
continued purchase of seed grain. 

Experiments reported in Bulletin 224 of this Station show 
that it is possible to satisfactorily control not only wild mustard 

but also wild radish and wild turnip by spraying with iron 

sulphate. It is of the utmost importance to spray the plants 

while they are small and before the buds form. They should 
not be in more than the third or fourth leaf, for if they are 
much larger than that there is danger that the plants will not be 

killed but only injured by the spray. The plants should be so 

small that they can be completely covered by an ordinary drink- 

ing tumbler. 

Dissolve 100 pounds iron sulphate in 70 gallons of water, or 

70 pounds in 50 gallons, as is most convenient. Apply at the 

rate of about 70 gallons per acre. Use a powerful pump and 

have the pressure at least 60 pounds. Use a fine nozzle. This 
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should develop a fine dust-like mist. A coarse mist will not do. 
Spray after the dew has dried off when the plants are in the 
fourth leaf. Choose, if possible, a bright warm day without 

wind. But spray when the plants are the proper size even if the 

day is not all that could be desired. If the field is badly infested 

or the conditions of the first spraying were not satisfactory, a 

second spraying three days later is desirable. Later go over the 

field and pull by hand any plants that may have escaped. 

HARVESTING. 

A word needs to be said as to the time of harvesting, especi- 
ally with oats to be used for seed. By some authorities direc- 

tions are given for harvesting as soon as the grain is in a hard 

dough stage. In our experience this is too early for the best 

results in this climate. The best criterion we have found for 

judging ripeness is the color of the straw.. We aim to cut our 

oats as soon as all of the green color is out of the straw. This, 

of course, applies to the body of the field. There are always 

marginal plants and a few spots in the field which are still 

green. If left until this time the grain will be heavier, have a 

better color and as seed will produce more vigorous plants. 
It hardly needs to be said that the only satisfactory way of 

harvesting grain is with a self-binder. Harvesting with self- 

rake reapers and mowing machines is wasteful of time and 

grain. 

At Highmoor the grain is shocked about eight bundles to a 

shock and capped with sheaves. Canvas hay caps 4 feet square 

are also used to cover the shocks. The grain is allowed to stand 

in the shocks from 10 days to two weeks and is then threshed 

from the field. 
On Aroostook Farm the uncertainty of the weather makes 

such field curing very risky. The grain is set up in long loose 

stocks without caps and allowed to stand three or four days 

or longer if the weather is not bright. If the grain is well 

matured when cut, three days of bright sunshine will dry out 

the sheaves very thoroughly. It is then put in the mow and 

allowed to undergo the “curing” there. In some cases grain 

has been threshed from the field after standing only 5 or 6 days. 

No ill results were observed but this method is not advised 

unless absolutely necessary. Such grain should be frequently 

stirred for some weeks after threshing. 
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REPORT OF PROGRESS ON ANIMAL HUSBANDRY 

INVESTIGATIONS IN tg15’. 

By RayMonp PEARL. 

During the past year work on the investigations outlined 1 

earlier reports has been prosecuted energetically. It is possible 

tu report definite progress along several lines at this time. 

In presenting this report each of the general lines of investi- 

gation going forward will be separately considered. 

*Papers from the Biological Laboratory of the Maine Agricultural 

Experiment Station, No. 92. 

This report of progress during the year 1915 of the work on animal 

breeding and related lines (exclusive of work with poultry) carried on 

in the Biological Laboratory of the Maine Agricultural Experiment Sia- 

tion, was presented as the report of the Committee on Breeding of the 

Maine Dairymens’ Association, at the meeting held in Lewiston on De- 

cember 7, I9Is. 
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‘I. THE Stupy anp AnAtysis oF Mi_k ReEcorps. 

During the past year the work in this direction has fallen 

into three chief divisions: viz., (a) The preparation for the 

press of the results of the extended study of the relation of 

milk flow to age in dairy cattle; (b) The preparation of a 

Dairy Efficiency Table; (c) the transfer and analysis of the 

Biltmore herd records. 

(a) RELATION OF MILK FLOW TO AGE IN DAIRY CATTLE. 

The main essential results of this investigation were in 

hand at the time of the last annual report. It has been pos- 

sible to demonstrate in the most complete manner from exten- 

sive data on the three breeds, Jersey, Holstein-Friesian, an‘ 

Ayrshire, that the change in milk-flow as a cow grows older 

follows a definite law, expressible in the form of a mathemati- 

cal equation. A preliminary statement of this law has been 

published.’ 

The preparation of this material for iprinting has been a very 

laborious and time-consuming task. It is now hoped that 

with'n a few months fcllowing this report the complete manu- 

script will be ready for the printer. In connection with the 

Dreparation of this material for the press a number of inter- 

esting subsidiary matters have come to light, One may be 

briefly considered here. It has to do with a 

Comparison of American Advanced Registry Ayrshires 

with Ayrshires in Scotland in Respect of 

Milk Production. 

As set forth in our last report, the records furnished by the 

Scottish Milk Records Society have been the basis of our studv 

of Ayrshire milk production. These records, it will be re- 

called, correspond to American cow-test association records 
in this particular that the records of all cows in each herd 

good, bad, and indifferent, are included. During this past year 
we have been able, through the kindness of Dr. J. A. Ness, 

President of the Ayrshire Breeders’ Association, and Mr. C. M. 

*Pearl, R. On the Law Relating Milk Flow to Age in Dairy Cattle. 

Proc. Soc. Exper. Biol. and Med., Vol. XII, pp. 18-19, 1914. 
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Winslow, Secretary, to compare the American Advanced Reg- 

istry Ayrshire records with these Scottish records. The re- 

sults of such comparison, in part, are shown in Table r. 

TAB IE Ra, 

Comparing Mean Weekly Yields (in Gallons) of (a) American 
Advanced Registry, and (b) Scottish Milk Record 

Society Ayrshire Cows. 

: American 
AGE OF Cow. Advanced Scottish Milk Difference. 

Registry. Records Society. 

TO SBMS o bos ab eaun once 14.84+ .08 13.61+ .18 | 123) 

Three years.............. 16.76+ .14 1a34= 04) | 2.92 
HOUTSVEATSS..5 jae acide ao. Wea 4 15.23+ .06 | 2.24 

CCIM IER rib {eva Hie oa aS ee ran PX) eyyes Zils} L325 609825) 1.76 

3This figure is for 9-year-old cows. 

From this table it will be seen that the American Advanced 

Registry Ayrshires outyield their Scottish sisters, on the aver- 

age, from about one and a quarter gallons to three gallons per 

week, or roughly from Io to 25 pounds. Looked at from a 

relative standpoint it appears. that the American Advanced 

Registry animals give, as two year old heifers or as mature 

cows, about 9 per cent. on the average more milk than the 

Scottish herds. For the three year and four year ages the per- 

centage is higher. 

The standards for admission to advanced registry are just 

as high for the Ayrshire as for any other breed. It appears a 

fair question as to whether a standard which runs less than 10 

per cent. above the general average of the breed for mature 

cows is sufficiently high to get the best results in the direction 

cf breed improvement. 

(b) A DAIRY EFFICIENCY TABLE. 

The following kind of question constantly arises in cow- 

test association work: Herd X is made up of cows of various 

ages from 2 to 14 years, the majority of the cows being fully 

matured (6 years or over). These cows last freshened at 
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various times. The average production of the herd per cow in 

the last year was 7500 lbs. of milk, Herd Y is also made up 

of cows of various ages, but most of them are young, i. e., under 

full maturity. They freshened at various times and gave fox 

the year an average flow of 6000 lbs. per cow. Is Herd X a 

better producing herd than Herd Y, taking age of cows, average 

stage of lactation, etc., into account? _ 

Hitherto there has been no definite scientific method of 

dealing with this problem. The need for something of the sort. 

was first urged to the writer by Mr. H. M. Look, the tester for 

the Winthrop Cow Test Association, It was suggested that 

the problem might be looked at in the following way. On the 

average a cow may be regarded as working at her maximum 

efficiency when she is, on the one hand, fully mature in age, 

but not too old, and on the other hand, at the beginning of a 

lactation period, say during the first month. Suppose this 

maximum efficiency be designated as 100 per cent. Then the 

cow’s efficiency in performance at any other age or stage of 

lactation will be represented by some percentage below 100. 

Given the proper data, and by the use of appropriate mathe- 

matical methods, it is possible to construct a table which will 

give these efficiency percentages at various ages and months 

of lactation. Such a table has been prepared in this laboratory 

and is herewith presented as Table 2. The method of calculat- 

ing this table cannot be gone into here for lack of space, but. 

will be presented in a later publication. 

The manner in which the table is to be used may be shown 

by an example. Let us compare two herds of Holstein cattle, 

oj approximately the same size and on nearly the same date. 
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TABLE 2: 

JakGiohwalee (Chenoa 10. ~ 106, 

When did Efficiency 
Is the cow she calve What is Month of! percentage 

Cow (or Herrer) No.| milking | (freshen) her age? lactation.) (from 
now or dry?| last? (approximate). Table 2). 

1 Milking |January wall’ 6 9 46 
2 Milking |December, 714 4 10 38 
3 Milking |September, 715 11 1 88 
4 Milking |March, wits a. aw 58 : 
5 Milking (April, PG 7 7 58 
6 Milking |January, 715 9 9 43 
7 Milking |January 15 2 9 30 
8 Milking |December, 714 2 10 27 
9 Milking |February, ’15) 2 8 34 

10 Milking |December, ’14} 2 10 27 
11 Dry October, 714 (Joket ort tka besos pata 0 
12 Dry |October, 14 a Sit eee eee? AU OES 0 
13 Dry April, "14 Set Roa REA lear nee (0) 
14 = Heifer Dy Pe | A a eae a (Pao eee 
15 = Heiter Ne eNOS ER CHGS, os cal | a ee ee Ne 
16 - He. fer fer Me sik | Wants re asi ens. Snes an eae 
17 = Heifer gates Boeri) eae Ronettes nce el le cia vt Pit ete 
18 - Heifer d Eee MI cee yee = |b eae nie ens 
19 Milking |September, 715 3 1 | 89 

Total cows and heifers in herd = 19. Total cows dry = 3. 

Total cows milking = 11. Total heifers not yet freshened = 5 

Total cows which have borne calves = 14. 

Average Efficiency Percentage 

for all cows which have 

borne calves= 

46-+38-88-+ 58-+-58-+-43-++-30-+-27--34+27-+0-+0+0+89 538 
c= = 38.43% 

14 14 

Average Efficiency Percentage 538 
eres EAN O0 Yes 

for all cows now milking ae 

Total lbs. milk production October 6, 1915 = 260. 

260 

Average per cow which has borne a calf = = 18.57 lbs. 

14 

pent 260 
Average per cow now milking — e230 

II 

Calculated total milk if herd were operating AGO 

at 100 per cent. efficiency (on the basis of == ; == /670.081bs: 

all cows capable of milking) 3° -43 

Calculated total milk (on the basis of 26000 
s4qce — —= 530.6 Ibs. 

all cows now milking) 49.00 

Average per cow = 48.2 lbs. 
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TABLE 4. 

era Ba "October th.) LOLS: 

When did Efficiency 
Is the cow she calve What is Month of! percentage 

Cow (oR Heirer) No.| milking (freshen) her age? lactation. (from 
now or dry? last? (approximate). Table 2). 

PN eo Tt |e a Naan ota Heifer 7 Hie eam ae li eter tes IEA IN ed Ke 
FAN Aiea Alt on ol eon rae aha Heifer 78 SU Baa tar See See itn Pedi Fale 
3 Milking (September, 715 3 1 89 
4 Milking |September, 715 2 1 73 
5 Milking |November, '14 3 11 36 
6 Dry August 14 SUR Rae 0 
a Dry July, 14 pe iw nl | oad vation ta 0 
8 Milking |December, 714] 4 10 38 
9 Milking |April, 14 6 18 37 

10 Milking |September, ’15 2 1 73 
11 Milking |September, ’15 Ss 1 89 
12 Milking |September, 715 3 1 89 
13 Milking |February, 715 6 8 53 
14 Milking |April, 15 8 6 63 
15 Milking |May, 15 8 5 70 
16 Milking |March, 15 12 Of DS 
17 Milking | April, "15 12 6 57 
18 Dry October, 14 (oP a oh tmedl kops eee aires (0) 
19 Dry October, 14 po hea wiv dl lean a Sra let 0) 
20 Milking |September, ’15 2 1 73 

Total cows and heifers in herd = 20. Total cows dry = 4. 

Total cows milking = 14. Total heifers not yet freshened = 2. 

Total cows which have borne calves = 18. 

Average Efficiency Percentage 

of all cows which have 

borne calves = 

89-73-130+01 0+ 38+-37-+73+ 89+ 894534634704 5315710073 

18 893 

wee 

Average Efficiency Percentage 

for all cows now milking 

893 
== == 63.79%. 

14 

Total lbs. milk produced October 6, 1915 = 290. 

290 
Average per cow which has borne a calf == a = 

I 

290 
Average per cow now milking —— == A707 Mow 

14 
Calculated total milk if herd were operating 

; 29000 
at 100 per cent efficiency (on the basis of — 

all cows which have borne calves) 49.61 

— 49.61% 

16.1 lbs. 

AT Aa ONL EO GBs! 
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Calculated total milk (on the basis of all 29000 

cows now milking) ~. 63.79 

Average per cow = 32.5 lbs. 

From the above figures it is possible to make precise and 

definite comparisons between these two herds. We note, in 

the first place, that Herd B was operating with more than 10 

per cent. greater efficiency at the time the records were made 

than was Herd A. Bringing both herds to the same basis of 

efficiency (100 per cent), however, it is plain that the cows 

in Herd A are much better cows than those in Herd B, the 

average production per cow on the same efficiency of operation 

basis being about 16 lbs. per day higher in the former than in 

the latter. This is the fact. Herd A is one of the best herds 

of pure-bred Holstein Friesian cattle in the state, nearly every 

cow having an A. R. O. record. Herd B is only a fair average 
herd. 

Table 2 has many uses besides that of herd comparison here 

illustrated. It may be used for the comparison of individual 

cows. It forms a much more scientifically accurate basis for 

the age correction of advanced registry records than do the 

tules of entry to advanced registry of any association in this 

country. 

(c) ANALYSIS OF BILTMORE RECORDS. 

This matter will be considered in a later section of this Re- 

Porte( Crp. 020): 

Il. Tue Strupy oF InsreEepING In Darry -CATTLe. 

During the past year the work on the theoretical side of 

this problem has been extended along two lines. The firs¢’ 

°Of course any other percentage could have been taken instead of 100. 

The essential thing is to compare both herds on the same percentage 

basis of operation efficiency. One hundred per cent is as good, and in 

some regards perhaps better than any other basis on which to make the 

comparison. 

“Pearl, R. Studies on Inbreeding. VI. Some further considerations 

regarding cousin and related kinds of mating. Amer. Nat., Vol. XLIX, 

PP. 570-575, 1915. 
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deals with the results which may theoretically be expected to 

follow the continued mating of first cousins of different types, 

and also continued mating of the type uncle x niece. The 

second’ has to do with a system of recording types of pedi- 

grees in experimental or other breeding operations. This will 

chiefly be of use to those who are keeping precise records and 

breeding more or less along experimental lines. There has 

also been prepared a bulletin on the general subject, which is 

now in press’. 

With the very efficient aid of Mr. S. W. Patterson the study 
of inbreeding in Jersey cattle has been brought to completicia 

and the results are now being prepared for the press. They 

give us for the first time a definite, comprehensive, and quanti- 

tative idea of the average degree of inbreeding prevailing in a 

trace or breed of domesticated animals, at a particular time in 

the history of that breed. Becattse of the novelty and general 
interest of these results certain of them are here reproduced 

in Table 5 and Figs. 1-4 inclusive. The derivation and signif- 

cance of coefficients of inbreeding have been explained in 

earlier publications’ and need not be repeated here. For rea- 

sons which cannot be gone into here, but will be in the detailed 

publications, it is impossible in the case of cattle to arrive at 

an absolutely exact value of the mean inbreeding coefficients. 

What we can do is to determine upper and lower limiting 

values, between which the true, and undeterminable value lies. 

Such upper and lower limiting values are presented in Table 5. 
Recalling that the higher the value of a coefficient of inbreed- 
ing the more intensely the animal is inbred, we may turn our 

attention to Table 5 and the diagrams. 

"Pearl, R. A System of Recording Types of Mating in Experimental 

Breeding Operations. Science, N. S., Vol. XLII, pp. 383-386, 1915. 

*Pearl, R. Further Data,on the Measurement of Inbreeding. Me. 

Agr. Expt. Stat. Bull. 243, 1915. 

°Cf. for example, Pearl, R. The Measurement of the Intensity ot 

Inbreeding. Me. Agr. Expt. Stat. Bull. 215, 1913. 
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TABLE. s. 

Showing Mean or Average Coefficients of Inbreeding for 

American Jersey Cattle, for both Random Samples of the 

General Population of both Sexes and Samples of the Ani- 

mals in the Register of Merit. 

MesAN COEFFICIENTS OF INBREEDING. 

| 

eee 
22 
| 2a 
| = 2 = 2 = 
ae Z° PaRENTS. Z1 GRANDPARENTS. Ee Oe 

CLass OR GROUP. |S | 
| aS | 
| os Lower| Upper Lower Upper Lower Upper 
Wee limit. | limit. | limit. | limit. limit. limit. 

é | 
| 

1. General population 3 
(fandom sample) bulls..| 67 0 0 1.87 1.87 5.41 5.41 
2. Register of Merit 
bulls see te eet el 6S 0) 0 1.59 1.59 5.36 5.62 
3. General population ; : 
(random sample) cows..| 61 0) 0 4.10 4.10 CEST a O97, 
4. Register of Merit 
COWS Soe eee hte 63 | 0 0 0 0 2.98 2.98 

Mean COEFFICIENTS OF INBREEDING. 

4 S 
Z® GREAT-GREAT Recipe ee Z® (GREAT)4 

Ciass or Group. GRANDPARENTS. | G@RanNDPARENTS. GRANDPARENTS. 

Lower Upper Lower 
limit. limit. limit. 

Upper. | Lower | Upper 
limit. limit. | limit. 

| 

Me General population 
(random sample) bulls...| 11.01 GL Pil 19. A 5 20.79 29.48 | 32.77 
2. Register of Merit bulls} 14.88 15.91 PB} 383 28.39 30.28 | 43.99 

21.89 31.53 33.82 (random sample) cows...| 12.50 12.59 21 
16.27 24.63 28.53 

26 
4. Register of Merit cows} 9.23 9.42 1153 53°33 

ah General population | 

Mean CorEFFICIENTS OF INBREEDING. 

Z6 (GREAT)S Zi (GReEAT)6 
CLass OR GROUP. GRANDPARENTS. GRANDPARENTS. 

Lower Upper Lower | Upper 
limit. | limit. limit. | imit. 

t 

General population (random sample) bulls| 39.14 47 .93 46.07 63.12 

Registerof Merit pms... 44 ace see 34.80 62.03 37.07 Tbe 

General population (random sample) cows, 41.03 48.18 47 .56 63.10 

Repister of MeritiCaws sete oe |) Sore 44.06 39 .22 61.45 BP OO NW FH 

ee nD 
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COLFFICIENTS 

SNOILVY INTD 

Fig. 1. Diagram showing the inbreeding curves for a random sample 

of the general population of American Jersey bulls. The twu 

heavy lines give the upper and lower limiting values for the 

successive mean inbreeding coefficients. The true value of 

the curve lies somewhere in the ruled area between these 

heavy lines. For comparison the curves for continued broth- 

er X sister (B X S), parent X offspring (P X O), and first 

cousin X first cousin breeding are included. C*’ x C denotes 

single cousin matings, and C? x C? double cousin matings. 
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COEFFICIENTS 

SNOILVY INID 

Fig. 2. Diagram showing the inbreeding curves for a sample of Reg- 

ister of Merit Jersey bulls. The lines have the same signifi- 

cance as in Fig. 1, q. v. 
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COLF FICIENT S 

SNOILVY INTFID 

Fig. 3. Diagram showing the inbreeding curves for a random sample 

of the general population of American Jersey cows. The 

lines have the same significance as in Fig. 1, gq. v. 
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COLFFICIENTS 

& 

o/ 

Fig. 4. Diagram showing the inbreeding curves for a sample of Reg- 

ter of Merit Jersey cows. The lines have the same signifi- 

cance as in Fig, 1, g. v. 
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For an analysis of Jersey inbreeding records two results, 

among others, stand out with particular clearness and signifi- 

Gance, Lhese are: 

1. That American Jersey cattle at the present time, may be 

said in general and on the average to be about one-half as 

intensely inbred, when account is taken of the eighth ancestral 

generation, as would be the case if continued brother sister 

breeding had been followed. The form of the inbreeding curve 

is, however, very different in the two cases, the brother x sis- 

ter curve being concave to the base line throughout, while the 

actual Jersey curves tend to have their principal curvature con- 

vex to the base. 

2. That, in general and on the average, Register of Merit 

animals are Jess intensely inbred than the general population of 

Jersey cattle. 
A detailed report of the work on inbreeding in Jerseys wiil 

be published shortly. The above notes are intended to be 

merely of a preliminary character. 

III. CooperativE CattLE BREEDING RECORDS. 

During the past year this project has gone forward smoothly 

and satisfactorily. We are accumulating a unique and ex- 

tremely valuable collection of data regarding many problems ° 

in the physiology of cattle breeding. Some of the original co- 

operators have, of course, dropped the work during the year, 

for various good reasons. A substantial group of progressive 

breeders have remained faithful to the project and sent in 

carefully made records with unfailing regularity. 

At this time we wish to take occasion again to thank most 

heartily the breeders who have so kindly cooperated in this 

work. We realize that it is some trouble to the breeder to 

fill out these blanks and that when he does it, it is without any 

thought of immediate personal gain, but from the altruistic 

motive of helping along the general knowledge of the laws of 

breeding in dairy cattle. We are extremely grateful to those 

who are helping us. 

We are always glad to add new cooperators to this list. Anv. 

one interested in taking up the work, whether a resident of 

Maine or some other part of the country, should communicate 
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with the writer of this Report. It is expected that the collection 

of breeding records will be continued for at least one more 

Meaie 

It appears desirable at this time to present brief statements 

regarding certain of the results which have been reached from 

the study of these records. This is done in Section IV of 

this Report. Detailed publication will follow in due time in 

another place. 

IV. PuHysiIoLtocy or CatTtLE BREEDING. 

Here we shall consider certain topics based in part upon 

the cooperative breeding records, and in part upon other 

studies. 

I, THE NORMAL DURATION OF HEAT (OESTRUM ) IN CATTLE. 

The cooperative breeding records furnish extensive data 

bearing upon this point. Table 6 shows for various breeds 

the number of hours which elapsed between (a) the time 

when the breeder observed that the cow was in heat and (b) 

the time when she was served by the bull. All of the services 

recorded in this table were successful, 1. e., the cow became 

pregnant as a result of the recorded service, and either car- 

ried the calf to term, or aborted at some time before term. 
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From this table the following constants are deduced: Aver- 

ege number of hours from 

Discovery of heat to service = 6.357+ .134 hrs. 

Standard deviation 2 == IEA OO Salas: 

Coefficient of variation = 90:25, pet ‘cent. 

From the above data it appears that: 

I. Successful fecundation of the cow may occur as many 

as 41 + wx hours after the onset of heat. What the value of 

« in this expression is, is not entirely clear, but the available 

evidence indicates that it is small. 

2. While in an isolated instance successful service after 

so long a time as 41 hours may occur, we see from Table 6 

that, in general, the vast majority of successful services occur 

at much shorter time intervals than this after the discovery 

of heat. Thus over 79 per cent of these 834 successful ser- 

vices occurred within 10 hours after the discovery of heat. 

The inference from this table is plainly that if one wishes to 
be sure of getting a cow with calf it is not wise to postpone 

service much beyond 10 hours after the cow is known to 

be in heat. 

3. There appear to be no significant differences between 

the distributions for the different breeds. 

Further work on this subject, in which successful and un- 

successful services will be compared, is now in progress. 

2. THE LENGTH OF TIME A BREEDING COW IS DRY. 

One of the points on which the cooperative record blanks 

furnish data is as to the time each cow is dry prior to calving. 

Two important factors are involved here: one, the normal 

duration of lactation, which varies from individual to indi- 

vidual and is probably a matter of inheritance in large part; 

the other, the method of managing and feeding the animals. 

Some progressive dairymen aim to keep a cow continuously 

milking, never letting her go dry, but keeping her in good phy- 

sical condition by appropriate feeding, It is of interest to 
examine statistically the facts regarding this matter from the 

herds of something like 150 of the most progressive dairymen 

in Maine. The data for 712 cows are given in Table 7. 



MAINE AGRICULTURAL EXPERIMENT STATION. 19 

; TABU. 

Showing the Time (in days) during which Cows were Drv 

before Calving. 

Days Dry. Frequency. Percentage 
Frequency. 

0-39 205 28.79 

40-79 408 57.30 

80-119 65 9.14 

120-159 28 3.93 

160-199 4 56 

200-239 2 | .28 

Total 712 100.00 a 

From this table we have the following constants: 

Average number of days dry == 5004 aaa 

Standard deviation in number of days dry = 29.4104 .526 

Coefficient of variation =) 52.14) percents 

It thus appears that on the average these cows were dry 

about 4 days short of two months. Only about 14 per cent of 

them were dry more than 79 days. On the other hand about 

29 per cent were dry less than 4o days. Cows dry four, five, 

and six months can scarcely be profitable. There must be a 

very strong reason for desiring a calf from a particular cow to 

warrant carrying her dry in the herd for a long period of time. 

3. THE AGE OF BREEDING STOCK, 

The age of the animal is an important factor in many prob- 

lems of cattle breeding. For example, as has been pointed out 

already (p. 2), the milk production of a cow changes with 
age in a definite way. This means that the profitable limits of 

age of a cow as a milker can be determined with precision. 

What is the composition of the average herd with reference 

to the age of the cows composing it? Is it in major part 

made up of cows at their most productive ages? 

Again the question of age is of direct importance in any 

comprehensive scheme of herd improvement by breeding. No 

principle of genetic science appears to be more solidly grounded 

than that progeny performance is the only sure test of breeding 

worth. But if a herd bull is disposed of before any of his 

progeny have reached an age where their performance as 

milkers, for example, can be measured, then clearly this guid- 
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ing principle of progeny test is playing no part in the breed- 

ing of the herd. Without this principle in active operation the 

breeder is in much the circumstances of a mariner without a 

compass. Progress towards a desired goal is possible, but it 

is likely to be by a very roundabout and haphazard route, and 

is sure to be very slow. 

It is a matter of considerable interest to examine statistically 

the age of breeding cattle in the hands of progressive Maine 

farmers and breeders. Data on this point are presented in 

Table 8. It should be noted particularly that all ages recorded 

in this table are the ages of the animals at the time when they 

were bred successfully. Each entry in the table is based upon 

what we call a “completed record.” Such a completed record 

comprises, on the one hand, a service record, and on the other 

hand a birth record, which sets forth the facts regarding the 

calf born as a result of the service accounted for on the ser- 

vice record. The ages tabled here are the ages at the time of 

service. : 

The more important biometric constants from this table are 

shown in Table 9. 

IDANIBIE IS, i 

Showing the Age in Years of Cattle Used as Breeders. 

b. Cows Wuicu |c. Hertrers BRED 
a. Butts Usep |Have Droprep ONE| For THEIR FIRST d. ALL FEMALES 
AS BREEDERS. or More Catves. CALVES. AP Qo. 

af p | F 

5 = (ee gaa & : 
Peal WSie- ls Serahias aS g gs g 
8 oO |) ei 20 q 2S a Bo q 
is Ge |S oe S oe S GE 2 

> 8 20 5 20 ® 20 a 20 ® 
<q <6 Ay <6 a Bite} Ay 5 AY 

| 
1 213 22.03 4 .56 69 -) 41.57 73 8.31 
2 252 26.06 83 11.66 92 55 .42 173 19.93 
3 209 21.61 138 19.38 Bi. BOL 143 16.29 
4 149 15.41 101 ee Ti Neem Cente IG recone cepacia 101 | 11.50 
5 52 5.78 80 Da QAM iM cia cee tel tees erereate eet 80 9.11 
6 (a3 5.48 69 DE GOs aiihet secs ecahsee RM aeeeniagenn e 69 7.86 
To Ne Bye 2.48 66 co Ya ee aerial Lega sq 66 M52 
8 8 .83 44 GELS yee | cneneneyetaaeces 44 5.61 
9 3 .31 44 GhUS pallies eet Sua ce 44 5.01 

LOOMS ee Vee aad pic 33 CAE GSs eral eels pll'G ald's0-0'G.0r0 33 3.76 
aR le 22 SiO! |v ses ish. eierell en \ereeeneniomens 22 2.51 
12 4 41 13 lasts So ate RAE eRe ns.c ccorb colo 13 1.48 
IL a eae eee Gey Be 9 HRA SER HE MA aes reel seo cant coc 6 9 1.03 
14 | BER aee leer eorcace hn Pee ecne Teeny eee Cee (Eat busi Gtadlo.coa olen ond 0-c4]1s.0-6:00.9.00 
DIMER Beet rede eae. 2 ny} Meal astra inet, csiil (A 2 23 
LG ate |r te 2 328.2 iether ewes Witurun<aroesko 2 23 
LUCA ore mes te Mb RNA | [bn Pars ie Ro 1 A eae te Rate a3 ac 1 11 
The Rivest eeseen| Tae Ree 1 Se) |e Weo.cis'o les 1 11 

Total] 96710 100 .00 712 100.00 166 100.00 87810 100.00 

10 The reason for the discrepancy between these two figures lies in the fact that on 89 
out of the 967 blanks there was a failure on the part of the breeder to record the cow’s age. 
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These tables present a number of points of interest to the 

breeder of cattle. We note: 

I. The average age of the herd bulls used to sire the 967 

calves included in the statistics was just under three years. 

The median age of these herd bulls was approximately two and 

a half years. This means that one-half of the calves were 

sired by bulls wnder two and a half years old at time of ser- 

vice. Seventy-five per cent of all the calves (as shown by the 

third quartile age) were sired by herd bulls less than about 

three years and nine months old at time of service. Less than 

I5 per cent of the calves were sired by bulls five or more 

years old. Let us consider for a moment what these facts 

mean. A bull must be at least three years old before the 

breeder can possibly have had any opportunity to test the 

milk producing capacity of his daughters. But 55.9 per cent 

of all the calves covered in these statistics were sired by bulls 

under three years of age. In other words, in the breeding 

operations of a large number of Maine’s most progressive and 

wide-awake breeders (for such the cooperators in this recor 

scheme are) more than half of the calves produced in a given 

interval of time are sired by bulls about whose ability to trans- 

mit milking qualities absolutely nothing definite can by any 

possibility be known, It is doubtless entirely fair to assume 

that essentially the same conditions regarding cattle breeding 

methods obtain in other places generally. Is it remarkable 

that progress is so slow? 

2. In the female half of the herd the conditions are better. 

We see that if we exclude heifers bred for their first calves, 

the average age of the breeding cows is approximately five and 

a half years. This is an age when, on the average, cows are 

nearly if not quite at their best as regards milk production. 

3. Out of 878 calves 166, or 18.9 per cent were the first 

calves of heifers. The average age of these heifers when suc- 

cessfully served for these first calves was approximately one 

one year and seven months. Three-quarters of the heifers were 

successfully served for their first calves before they were 2.! 

years old. 
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4. THE RELATION OF THE TIME OF SERVICE TO THE SEX 

RATIO IN CATTLE. 

One of the primary purposes for which the cooperative 

cattle breeding record plan discussed in the preceding sections 

was undertaken was to get comprehensive statistics to show 

whether any definite effect on the proportion of male and 

female calves born could be observed when service occurred at 

different times in the heat period. Work done at the Station 

some years ago suggested that when service occurred very 

early in heat there was likely to be born a larger proportion of 

heifer calves, and when service occurred very late in heat 

there was likely to be born a larger proportion of bull calves. 

With the hope of getting a very much larger amount of more 

precise data on this point, and demonstrating whether the sug- 

gestion of the earlier results was correct or not, the cattle 

breeding record plan was inaugurated. 

A considerable mass of material on this point has accumu- 

lated, but it is thought desirable to wait until another year’s 

records are in hand before reporting further in regard to the 

matter. 

5. CYSTIC DEGENERATION OF THE OVARIES. 

During the past year there has been published the results of 

the study” of an interesting case of a fairly common cause of 
sterility in cows. A pure-bred registered Ayrshire cow, named 

Dorothy of Orono (23010), belonging to the University of 

Maine, produced three calves, on dates an follows: Septem- 

ber 17, 1909, September 10, 1910, February 24, 1912. When 3 

years and 327 days old Dorothy of Orono was started on ai 

official milk test of one year, which she completed with a 

record of 11463 lbs. of milk, carrying 417.71 lbs. of butter fat. 

For this record she was entered as No. 426 in the Ayrshire 

Advanced Registry. Her complete lactation record is shown 

in Table to. 

“Pearl, R. and Surface, F. M. Sex Studies. VII. On the Assump- 

tion of Male Secondary Characters by a Cow with Cystic Degeneration 

of the Ovaries. Me. Agr. Expt. Stat. Ann. Rept., 1915, pp. 65-80. 
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WAIBIEIS, iy 

Lactation Record of Dorothy of Orono. 

| 

LacraTion PERIODS. Days Pounds Pounds Remarks. 
in milk. | of milk. of fat. 

Sept. 21, 1909--Aug. 4, 1910 316) 7,840.6 293 .62 

Sept. 11, 1910--Nov.25,1911 440] 12 426.4 450.75\|Lactation in which Ad- 
vanced Registry record 
was made. 

Feb. 26, 1912--Mar. 24,1913 391) 7,016.8 253 .92|Cow was sick for some time 
during this period. 

J ee 

After March 24, 1913, the cow never gave any milk. The 

udder rapidly shrunk to a very small size and the animal began 

to show the external characteristics of a bull, This change 

was very slight at first but soon became much more marked. 

After a lapse of & months the general external appearance 

and the behavior of the cow were like those of a bull to a 

remarkable degree. The neck had become thickened in its 

posterior parts, and had developed a well marked crest, as is 

characteristic of a bull. If the cow had been so screened that 

only her forequarters and neck were visib'e any observer would 

have unquestionably pronounced her a male. The assumption 

of male characters in these regions was complete and perfect. 

In the hind-quarters the change from characteristic female 

conformation in the male direction, while less striking than in 

the anterior parts, was still clearly evident. The udder shrunk 

away to a very small size. The hips and rump took on the 

smooth rounded, filled-out appearance which is characteristic 

oi the bull but not of the cow. 

The cow was slaughtered on February 18, 1914. Autopsy 
showed as the only gross abnormality a simple cystic condi- 

tion of the ovaries. Under the microscope these cystic ovaries 

differed from the normal cow’s ovary in but one essential 

tespect, namely that they had no corpora lutea. 

A corpus luteum, or yellow body, is a peculiar cellular struc- 

ture which forms in the ovaries of animals which give milk, 

where an ovum has been discharged, This yellow body pours 

into the blood a chemical substance, which is known to have 

the function (1) of preventing the ovary from discharging 

any more ova, and (2) of preventing the animal coming in 

heat during the course of pregnancy. 
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The case described presents for consideration certain deil- 

nite and clear-cut results bearing on the problem of secondary 

sex characters. This cow had been a perfectly normal female 

and had performed all the reproductive functions, both primary 

and secondary, of the sex. It later assumed certain of the 

secondary characters of the male, both in respect of structure 

and behavior, with perfect definiteness, and, so far as the 

characters concerned go, completeness. The outstanding, and 

sc far as could be determined the only significant, anatomical 

~and physiological difference between the ovaries of this abnor- 

mal cow and those of a normal one, consists in the fact that the 

former lacked any of the tissue normally composing the yellow 

bodies or corpora lutea. 

Cystic degeneration of the ovaries is one of the commonest 

causes of sterility (failure to breed) in cattle. No cure for it 

has been discovered up to this time, except a form of surgical 

interference, which has been reported from Switzerland as 

successful in a percentage of cases when applied by a skilled 

veterinarian. This is, however, not a practical treatment for 

the ordinary farmer. The results of the present study sug- 

gest, as worthy of trial, the administration of corpus luteum 

substance as a therapeutic measure in these cases of cystic 

degeneration. There is some reason to believe that if the case 

were not of too long standing a cure might be affected by this 

means. It must be understood, that in the light of present 

knowledge this is merely a suggestion, and is not put forth as a@ 

guaranteed cure in any sense of the word whatever. It would, 

however, seem worth a trial. The use of this material for 

somewhat analogous conditions in human medicine has met 

with marked success in some cases. 

Some experiments along the line suggested are being carried 

on at the present time. 

V. Tue INHERITANCE OF MiLK AND BurtEeR Fat PRODUCING 

ABILITY. 

Work on this line has proceeded during the year along the 

two general divisions outlined in earlier reports, viz. (a) the 

analysis of existing records, and (b) breeding experiments. 

along Mendelian lines. 

3 
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(a) ANALYSIS OF MILK PRODUCTION RECORDS. 

In this direction the outstanding event of the year is the 

transference and analysis of the production records of the Bilt- 

more Farms herd, of Biltmore, N. C. Through the kindness 
of the manager, Dr. A. S. Wheeler, we were given permission 

to copy and make any use we wished of the records of produc- 

tion of this remarkable herd of registered Jersey cattle. In 

January, 1915, Mr. John W. Gowen, then a member of the 

staff of the Department of Biology, went to Biltmore and 

transcribed the records. In this work every facility was ac- 

corded him by Dr. Wheeler, to whom we desire to extend our 

heartiest thanks for this aid. After returning to the laboratory 

Mr. Gowen spent the remainder of the academic year in the 

reduction of these records. As a result of his very efficient 

and painstaking labors we have now in shape for study probably 

the most complete and satisfactory set of records for the 

study of the inheritance of milk production anywhere in 

existence. They are far superior to advanced registry records 

because they include records not alone of the good cows, but 

of all cows, good, bad, and indifferent. 

(b) MENDELIAN EXPERIMENTS WITH CATTLE. 

As thas been pointed out in earlier reports definite cross- 

breeding experiments, carefully controlled, are absolutely es- 

sential to the study of the problem of the inheritance of milk 

production. The experiments along this line with the herd 

of the University of Maine are proceeding satisfactorily, if of 

necessity somewhat slowly. In due time we hope to have a 

considerable number of animals in the cross-breeding experi- 

ments from which may be tested, by Mendelian methods, the 

way in which milk and butter fat production are inherited 

when a high producing and a low producing ‘breed are crossed 

together. 

Table 11 gives a conspectus of the animals which have so 

far been born in the Mendelian herd. 
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