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The publications of this Station will be sent free to any address in 

Maine. All requests should be sent to : 

Agricultural Experiment Station, 

Orono, Maine. 
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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 fur- 

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 passed 

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 

to conduct original researches or verify experiments on the phy- 

siology 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 un- 

der a varying series of crops; the capacity of new plants or trees 
for acclimation; the analysis of soils and water; the chemical 

composition of manure, natural and artificial, with experiments 

designed to test their comparative effects on crops of different 

kinds; the adaptation and value of grasses and forage 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 conditions and needs 

of the respective states or territories.” 
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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 _ terri- 

tories.” 

INVESTIGATIONS. 

The Station continues to restrict its work to a few impor- 

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

State to study thoroughly a few problems than to spread over 

the whole field of agricultural science. It has continued to im- 

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

make it an effective agency for research in agriculture. Promi- 

nent among the lines of investigation are studies upon the food 

of man and animals, the diseases of plants and animals, breed- 
ing of plants and animals, orchard and field experiments, poul- 

try investigations, and entomological research. 

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, 

commercial 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 laws is handled by the Commissioner of Agriculture. It 

is still the duty of the Director of the Station to make the an- 

alytical examination of the samples collected by the Commis- 

sioner and to publish the results of the analyses. The cost of 

the inspections is borne by fees and by a State appropriation. 

OFFICES AND LABORATORIES. 

The offices, laboratories and poultry plant of the Maine 

Agricultural Experiment Station are at the University of Maine, 
Orono. Orono is the freight, express, post, telegraph and tele- 

phone address for the offices and laboratories. 
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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 2 miles south 

of the village, on the main road to Houlton. The Bangor and 

Aroostook railroad crosses the farm. A flag station, “Aroos- 

took 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. A school house on a lot adjoining 

the farm was presented to the State by the town of Presque 

Isle and after being remodeled serves as a boarding house for 

the help. A greenhouse and a potato storage house have been 

erected at the farm by the U. S. Department of Agriculture for 

use 1n cooperative work on potato breeding. The large barn 

affords storage for hay and grain and has a large potato stor- 

age house in the basement. 

HicuHmMoor Farm. 

The State Legislature of I909 purchased a farm upon 

which the Maine Agricultural Experiment Station “shall con- 

duct scientific investigations in orcharding, corn, and other farm 

crops.” The farm is situated in the counties of Kennebec and 

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

Farmington Branch of the Maine Central Railroad, 2 miles 

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

farm. 

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

orchards, fields, and pastures. There are in the neighborhood 

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 general farm 
crops. The house has 2 stories with a large wing, and contains 

about 15 rooms. It is well arranged for the Station offices and 

for the home of the farm superintendent. The barns are large, 

affording storage for hay and grain. The basement affords 
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limited storage for apples, potatoes and roots. A substantially 

constructed building for apple packing was erected in 1912. 

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 sci- 
entific 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 Official In- 

spections. These are paged independently of the bulletins 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 the an- 

nual report are issued during the year. Weekly mimeograph 

publicity letters are sent to all papers within the State. 

BULLETINS ISSUED IN IQ19Q. 

No. 276. The Meadow Plant Bug. 16 pages. 1 page of plates. 

No. 277. Potato Studies. 16 pages. : 
No. 278. Soil Test Experiment in 1918. 24 pages. 

No. 279. The Variation of the Milk of Ayrshire Cows in Quantity and 

Fat Content of Their Milk. 87 pages. 

No. 280. Appliances and Methods for Pedigree Poultry Breeding at 

the Maine Station. 24 pages. 

No. 281. Transmitting Qualities of Jersey Sires for Milk Yield, Butter- 

Fat Percentage and Butter-Fat. 116 pages. 

No. 282. Three Pink and Green Aphids of the Rose. 44 pages. 

No. 283. Report of Progress on Animal Husbandry Investigations in 

1919. 36 pages. 

No. 284. Abstracts of Papers Not Included in Bulletins, Finances, 

Meteorology, Index. 32 pages. 

OrrictaL INSpEcTIONS ISSUED IN IQIQ. 

No. 91. Drugs and Foods. 20 pages. 

No. 92. Commercial Feeding Stuffs, 1918-19. 40 pages. 

No. 93. Commercial Fertilizers, 1919. 28 pages. 

No. 94. Commercial Agricultural Seeds, 1919. Insecticides and Fungi- 

cides, 1918 and 1919. 16 pages. 
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MISCELLANEOUS PUBLICATIONS ISSUED IN 1919. 

No. 536. Papers from the Biological Laboratory (list). 8 pages. 

No. 537. List of Available bulletins. 2 pages. 

BroLoGicAL PUBLICATIONS, 1919. 

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

125. The Variation of Ayrshire Cows in the Quality and Fat Content 

of their Milk. By Raymond Pearl and John Rice Miner. Jour- 

nal of Agricultural Research. Vol. XVII. No. 6. pp. 285-322. 

126. Studies in Milk Secretion. 

V. On the Variations and Correlations of Milk Secretion with: 

Age in Jersey Cattle. By John W. Gowen. Genetics. Vol. 5, 

No. 2. 

127. Studies in Milk Secretion. 

VI. On the Variations and Correlations of Butter-Fat Percentage 

with Age in Jersey Cattle. By John W. Gowen. Genetics. Vol. 

5, IN@, 3b 

128. Studies in Milk Secretion. 

VII. Transmitting Qualities of Jersey Sires for Milk Yield, But- 

ter-Fat Percentage and Butter-Fat. By Raymond Pearl, John 

W. Gowen and John Rice Miner. Maine Agricultural Experi- 

ment Station, Annual Report for 1919, pp. 89-205. 

129. Conformation and its Relation to the Milk Producing Capacity in 

Jersey Cattle. By John W. Gowen. Jour. Dairy Science, Vol. 

oye No; 1 

130. Report of Progress on Animal Husbandry Investigations in 1919. 

By John W. Gowen. Maine Agricultural Experiment Station, 

Annual Report for 1919, pp. 

131. On Variation in Tartary Buckwheat, Fagopyrum tataricum (L) 

Gaertn. By Jacob Zinn. Genetics. Vol. 4. No. 6. — 

Miscellaneous: Appliances and Methods for Pedigree Poultry Breed- 

ing at the Maine Station. By John W. Gowen. Maine Agri- 

cultural Experiment Station, Annual Report for 1919. pp. 65-89. 

A Biometrical Study of Crossing Over. On the Mechanism of Cross- 

ing Over in the Third Chromosome of Drosophila Melanogaster. 

By John W. Gowen, Genetics. Vol. 4. No. 3. pp. 205-250. 

ENTOMOLOGICAL PAPERS, IQIQ. 

Ent. No. 101. The Meadow Plant Bug, Miris dolabratus. Herbert Os- 

born. Maine Agricultural Experiment Station Report 

for 1919, pp. 1-16, 4 plates. 

Ent. No. 102. Three Pink and Green Aphids of the Rose. Edith M. 

Patch. Maine Agricultural Experiment Station Re- 

port for 1919 pp. 
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Ent. No. 103. Food Plant Catalogue of the Aphididae of the World. 

Part VI. Edith M. Patch. 

Maine Agricultural Experiment Station Report for 1919, 

pp. 

STATION NOTES. 

Counci, AND STAFF CHANGES. 

At the June meeting of the Trustees, Mr. Ora Gilpatrick 

was placed upon the Station Council, representing the Board of 

Trustees in the place of Mr. Thomas E. Doherty. 

Doctor Frank M. Surface, Biologist of the Station, on 

leave on war work since June 1917, resigned in July, 1919, to 

continue his work with Mr. Hoover in administering food relief 

to neutrals and aliens. 

Mr. H. H. Hanson, the chemist of the Station on war leave 

since January 1918, resigned in the spring of 1919 to take a 

position at West Virginia Agricultural Experiment Station as 
chemist in charge of feeding stuffs control. 

Miss Helen A. Ring, Laboratory Assistant in Biology, re- 

signed in November 1919. Miss Beatrice Goodine has been 

appointed in her stead. 

Losses DuRING THE YEAR. 

The Station has had three rather severe losses during the 

year. The most important one was the loss of poultry records 

up to 1917 through the burning of the old group of Johns Hop- 

kins University buildings at Baltimore. All the poultry records 

prior to 1917, after being analyzed for the breeding data, were 

sent to Baltimore for analysis for many other things which 

Doctor Pearl, Collaborating Biologist for the Station, hoped to 

work out from them in the next few months. In this fire Doc- 

tor Pearl lost all of his papers including the manuscript, a 200 

page bulletin, for this Station entitled, “The Physiology of Milk 

Production” which was nearly ready to be placed in the hands 

of our printers. This book can be replaced in time because the 

data on which it was founded are still here at Orono. 

In March of 1919, owing to the accumulation of a very 

heavy snow upon the roof of the barn at Aroostook Farm the 

roof spread and fell in. It cost $1695.10 to replace the roof and 

put the barn in the condition in which it was prior to the acci- 
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dent. The Legislature was in session at the time but the Gov- 

ernor thought it wiser that we should at once proceed to rebuild 

and if the maintenance appropriation was not sufficient to care 

for the reconstruction that the matter be presented to the Coun- 

cil at the end of the year. The investigations for 1919 used up 

the whole of the appropriation for investigations at the Farm 

and the matter of the deficiency has been referred to the Goy- 

ernor and Council. 

In November 1919 the tool shed at Highmoor Farm and its 

contents were completely destroyed by fire. The loss as shown 

by the inventory totalled $1838.75. Proof of loss was presented 

to the Insurance Companies, has been accepted by them and 

will be paid. 

In common with all other experiment stations with fixed 

incomes, the Station has been greatly embarrassed by the in- 

creased cost of service and of equipment. This situation is 

partially relieved by an appropriation made by the Legislature 

of 1919 of $5000 a year for the next 2 years for the investiga- 

tions at Highmoor Farm. 

ANIMAL HuSBANDRY INVESTIGATION. 

In 1911 when the Maine Agricultural Experiment Station 

announced that it had found that for poultry, high egg produc- 

tion was transmitted through the sons rather than through the 
daughters, the idea that milk and butter-fat porduction might 
be similarly inherited seemed to take hold upon the dairymen of 

the country and in some breeds they began advanced registries. 

for sires based upon the milk and butter-fat production of their 

get. This has gone on increasingly until quite large amounts of 

data have thus been accumulated. When this announcement 

was first made in 1911 for poultry it was necessary to use tested 

sires in order to make high laying progeny sure. But two other 

laws have been since discovered whereby it is possible now 

without testing the sire to be pretty sure of what the get shall 

be with poultry. 

This thought appealed to the Maine Dairymen’s Associa- 

tion so greatly, that at their meeting in 1911 they appointed a 

committee consisting of Rutillus Alden, W. G. Hunton, F. S. 

Adams and Raymond Pearl, “to provide ways and means where- 
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by either by private endowment or State appropriations suffi- 

cient funds may be provided for a series of years to enable the 

Maine Agricultural Experiment Station to undertake an investi- 

gation of the problems of breeding for increased milk and milk 

fat production on as broad and as thorough a basis as has been 

so successfully carried out in the ve 15 years with breeding 

poultry for increased egg production.” 

This committee decided that the most feasible way to ob- 

tain this money was to ask a continuous appropriation in favor 

of the Maine Agricultural Experiment Station from the Leg- 

islature, and it was planned to ask for $10,000 annually from the 

Legislature of 1913. At the two preceding Legislatures the Col- 

lege of Agriculture through the Trustees of the University of 
Maine had been seeking an appropriation for the construction 

of much needed new barns. It was rather feared that the Leg- 

islature would not be so likely to give two appropriations if the 

larger amount was asked for the animal husbandry investiga- 

tion. And in order to strengthen the position of the College of 

Agriculture they proposed to furnish the animals needed for 

the experiment together with housing room with the understand- 
ing that the committee would reduce its request to the Legisla- 

ture to $5,000 and assist in getting the appropriation for the 

barns. The Legislature of 1913 made the appropriation of 

$5,000 a year annually in favor of the Maine Agricultural Ex- 
periment Station for animal husbandry investigations and made 
a liberal appropriation for the construction of the new barns 

for the College of Agriculture. 

The committee appointed by the State Dainyers Associa- 
tion well understood that a long time would elapse before re- 

sults could be obtained, and that while the breeding experiment 
itself was fundamental that there were large numbers of other 

questions that could be handled from the aanlyses of existing 

data. The Station at once began the work of handling these 
data as soon as the appropriation was made and late in 1913 

steps were tken to begin the actual breeding experiment with 

dairy stock. The University purchased a her of Aberdeen-Angus 

and placed Doctor Pearl, the Biologist of the Station ,in charge 

of all of the animal husbandry breeding. The experiment went 
along without interruption and with very little opposition any- 

where until late in 1917 the College of Agriculture began to he 
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uneasy because it was not getting sufficient numbers of pure 

bred animals and the cross bred animals were taking up so much 

room in the barns. As a result no further cross bred mating 

has been made with pure bred dairy females since January 25, 

1918. In many ways since that date the experiment has “marked 

time.” 
After the amount of the appropriation to be made for the 

maintenance of the University by the Legislature of 1919 was 

known it was evident to the University executives that retrench- 

ment must be practiced. The furnishing and maintaining the 

animals for Cross Breeding Experiment was assumed by the 

University in 1913. Owing to the increased cost of labor and 
‘of materials including feed and charge upon University funds 

greater than planned at the outset, the President informed the 
Director that some modification of the original plan would have 

to be made. 

The question of what to do was taken up by the Station 

Council and carried by a committee from that body to the 

Trustees of the University with the result that the following 

plan was adopted with the clear understanding that the carry- 
ing out would involve a large deficit. 

1. Take to Highmoor Farm at once cross bred bulls Nos. 

Q-17-31-32-35, the pure bred bull Ellens Magnet, (calf) 

Io F, and 2 F, cows. 

2. Remove to Highmoor Farm as soon as the weather will 

permit with the housing now available, probably between 

May ist and 15th, 6 Angus cows and cross bred bull 

No. 30. 

3. Remove to Highmoor Farm all other animals used in 

the experiment as soon as the barns to accommodate 
them are completed which shall be not later than Au- 

gust, 1920. 

In accordance with this action the Director of the Station 

at once arranged for the needed construction of bull pens and 
stanchions in the basement of the Highmoor Farm barn for the 
temporary housing of the animals named in 1 above. The Coun- 

cil Committee and the Director have made plans for the new 
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barn (80 x 36), the raising of the walls and roof of the long 
shed now running from the barn to the “old barn” and the 

making of a well. It is planned to have the new barn ready by 

haying and have all the animals at Highmoor Farm soon there- 

after. 

During the six years this investigation has been in progress 

29 different papers totaling 762 pages have been published. And 

other papers are either ready or nearly ready to be published. 



BULLETIN 276 

THE MEADOW PLANT BUG * 

HERBERT OSBORN 

Research Professor of Zoology and Entomology, Ohio State University, 

and Consulting Entomologist, Maine Agricultural Experiment 

' Station 

SUMMARY 

1. Miris dolabratus has been a conspicuous insect in tim- 

othy meadows in portions of the eastern United States during 

the past 40 years and now has a distribution as far west as 
Illinois and Minnesota and south in the Mississippi valley into 

Kentucky. 

2. It is believed to be an introduced species coming from 

Europe with timothy hay or other large stemmed grass shipped 

for forage or packing sometime between 1800 and 1825. 

3. It feeds upon cultivated grasses especially timothy, or- 

chard grass and meadow fescue and when abundant must seri- 

ously affect the value of the crop. 

4. It is a dimorphic species, there being two forms of 

females, a long-winged and a short-winged form, the latter be- 

ing far more plentiful, something like 90 per cent of all fe- 

males. 

5. The species hibernates in the egg form, hatching oc- 

curs about May 25th to June 10th in Maine, and the nymphs 
pass through 5 instars of about 6 or 7 days each, adults oc- 
curring from early July, mating and laying eggs from July 
10th to August 1st for the short-winged forms necessarily in 
the fields where the females have developed. 

*Papers from the Maine Agricultural Experiment Station: En- 

tomology No. 101. This bulletin is based on a more detailed paper by 

the same author, published under the title “The Meadow Plant Bug, 

Miris dolabratus;” Journal of Agricultural Research, Vol. XV, No. 3. 
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6. The eggs are laid in stems of grass or clover in fields 
where females have grown, being thrust through the wall of 

the stem and held by an expanded cap which is firmly held by 

the walls of the stem, the egg being protected in the hollow of 

the stem and in this position remain for at least 8 or 9 monthsi 

before hatching. 

7. Measures for control so far evident and based on 

habits determined will consist especially of rotation, with prob- 

ably some advantage from burning, early cutting, pasturing 

heavily in fall, and possibly by mechanical devices for captur- 

ing the nymphs or adults. 

8. The spread of the insect should be prevented by care 

in the disposition of timothy hay moved to a distance. No hay 

from an infested district should be ailowed to be scattered in 

or near meadows in localities where the insect is not already 

present. 

9. Natural enemies consist so far as at present known 

of spiders, the predaceous damsel bugs Reduviolus sps. a Tach- 

inid fly Phorantha occidentis and an undetermined species and 
a species of fungus Entomophthora sp. 
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INTRODUCTION 

This species presents a number of interesting problems, 

biologic as well as economic, and considering its great abun- 
dance over a large area of the eastern United States and Can- 

ada during the past forty years it seems strange that it has 

not received more careful investigation. 
My own attention was attracted by its appearance in im- 

mense numbers in northern Ohio at about the time of my re- 
moval to that state in 1898. It was entirely unknown to me 

from previous field collecting and specimens I had seen were 

collected in western New York by Mr. E. P. Van Duzee about 

the year 1888. 

My attention was again forcibly attracted to the species by 

the great abundance in Maine in 1914 when they were encoun- 

tered in my studies of the meadow leafhoppers. A reference 

to the literature indicated almost total neglect of the species 
in this country and almost nothing concerning its economic 

importance was found. It seemed therefore well worth a spec- 

ial study and I was gratified to be able to arrange with the 

Maine Agricultural Experiment Station to undertake a sum- 

mer’s study of the species at Orono. 

As an old-world species the insect has evidently been fam- 

iliar since it was described by Linne (1758) and has had fre- 

quent mention by later writers who have treated it simply from 

the systematic standpoint. Wolff (1802) indeed gives a recog- 

nizable figure of the nymph in one of the later instars also a 

rough sketch of the egg but so far as noted no detailed study 

of life-history, habits or economic status has been made even 

in the regions where it has been longest known. 

DESCRIPTION 

No very satisfactory description of the species is available 

in the accessible text books or manuals. The adults are about 

two-fifths of an inch long, (9 mm.) rather slender, with long 

black antennae which are thickest at the base, the head rounded, 

set fairly close to the thorax which widens behind and the wings 

lie nearly flat on the back are narrow and have nearly parallel 

sides, extend to or slightly beyond the tip of the abdomen in 

the males and long-winged females and to the fifth abdominal 
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segment in the short-winged females. The color is yellow or 
yellowish gray with dark markings which form two rather in- 

definite stripes on the pronotum and elytra. The antennae and 
legs are.black with yellowish bases or yellow with black hairs 

and spots. 

The nymphs are yellow marked with black, the general 
color being quite dark in the early instars and becoming lighter 

with the successive moults. 

DISTRIBUTION 

The range of the species is evidently throughout a large 

part of Northern Europe and North America but in this coun- 

try it has been especially noticeable in Eastern Canada, New 

England, New York and West into Ohio. Reports from a 

number of states establish its occurrence in large numbers and 

the records given support the view that it is an old world 

species which has gained introduction within the past century. 

BELIEVED TO BE AN INTRODUCED SPECIES 

With the evidence available there seems to be good reason 

to believe the species to have been introduced from Europe at 

some time not later than the early part of the last century, 

probably not earlier at best than about 1800 and, if we may 

give weight to the first records by Uhler and Provancher we 
may suppose an introduction in New England or at Quebec 

or some of the maritime provinces of Canada, perhaps equally 

probable for Nova Scotia, New Brunswick or Quebec. From 

any of these localities the dispersal might easily reach the other 
localities concerned in the course of a few decades though 

without artificial assistance its progress must be slow. 

Evidence in favor of the species being an introduced one 

may be summed up briefly as follows: 

First: It has been a common insect in Europe for an indefi- 

nite period, covering a large area and doubtless as- 
sociated with the cultivated grasses to which it seems 
so closely restricted here. 

Second: The species was not known in America until about 
1830 when it was collected by Harris as noted by Uhler 
and later recorded by Provancher altho a number of 
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careful students such as Say, Uhler and Walsh had given 

no little attention to the insects of the group to which it 

belongs and would almost certainly have encountered it 

in their work, if it had been present in any abundance, 

in different parts of the country where it now occurs. 

Third: It has shown a gradual westward and southward dis- 

persal as indicated by the available records of occur- 

rence. This shows occurrence in New England in 1832, 

Maryland 1868, Quebec 1872, New York 1887, Ohio 

1888 (?), Ill. 1906, Kentucky 1908. 

Fourth: It is adapted to certain cultivated grasses which were 

introduced from Europe and its close restriction to these 

and apparent inability to adapt itself to native grasses 

even of as large forms as the cultivated ones is very 

significant. 

Fifth: In the plan of hibernation of eggs in stems, there is 

evidently furnished abundant opportunity for the trans- 

portation of eggs to distant points in hay shipped for 

forage or packing. 

DISTRIBUTION IN MAINE 

The species has certainly been present and abundant in 

Maine for many years but except for the notes by Prof. H. 
T. Fernald there does noi appear to have been any record that 

assists in determining the time of its appearance or the extent 

of distribution. The Experiment Station collection contains 

several specimens those bearing dates for Orono being July 

14th and 18th 1905 and July 11th 1907, all being adults and Dr. 

Patch published a record of its abundance in 1908. As men- 

tioned elsewhere the writer noted it as abundant ir tg14 at 

Orono. Prof. C.L. Metcalf took specimens and noticed the 

species as abundant in late instars and adult males at Fort Kent 

July 5th and 6th, at Presque Isle mostly adults on July 8th 

and at Houlton as adults with few nymphs of late instars on 

July 9th for the summer of 1916. The writer found them 

abundant at Phillips and other points where timothy meadows 
were examined between Farmington and Dallas on July 18th 
1916 and also very plentiful in some old meadow land in the 

vicinity of Saddleback Lake on July roth and 2oth. None oc- 



6 Marine AGRICULTURAL EXPERIMENT STATION. 1919. 

curred on Saddleback Mt. at any point above the level of the 

meadow land or the growth of the timothy and other grasses 
commonly occupied by the species. 

It is evidently safe to assign its distribution in the state 
to all parts where suitable grasses occur and it may confidently 

be expected to occur in all old meadow land where timothy 

forms a part of the combination during the months of June, 
July and August and search in the stems will be pretty sure 

to disclose them as eggs during other months of the year. 

Economic IMPORTANCE 

While, from the great numbers appearing in meadows and 

the evident attack on the plants, it must be inferred that there 

is serious injury to the crop there appears to be little to es- 

tablish the amount of loss or to separate it from that due to 

other species. In fact but few of the Capsidae have been given 

much attention from the economic standpoint. The familiar 

and cosmopolitan tarnished plant bug, Lygus pratensis, has been 

known for years as a pest to many plants. In 1892 Dr. L. O. 

Howard called attention to Oncognathus binotatus as “A New 

Enemy to Timothy Grass.” Dr. M. V. Slingerland has treated 
the common four-lined plant-bug (Poecilocapsus lineatus) as a 

pest of currants, Professor Popenoe the little Haltica bractatus 

or whleri as a garden pest of beans and the common Calocoris 

rapidus has been known for many years to affect the clover 
crop. 

Some idea of the effects produced by the meadow plant 
bug may be secured by noting the enormous numbers that are 

hanging to the plants and especially to the heads during the 

time the timothy is in bloom. Often a number may be seen 

clinging to a single head, from three to five being not unusual. 
The fact that they suck the bloom doubtless means a heavy 
loss in seed or in weight and nutritive value of hay, although 

there is little external evidence of injury. 

Evidence of injury based on the amount of hay per acre 

where these insects are plenty as compared with fields where 

they are absent suffers from the fact that so many different 

insects are present and it is almost impossible to determine the 

proportion to be charged to each. Judged merely by the num- 
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bers present and also by the size and feeding capacity of these 

insects they may easily be counted among the most destructive 

to the crop though they do not kill the plant by attacks at or 

near the root. 

Fig. 1. Miris dolabratus: A, adult on timothy head in resting or 

feeding position; B, female ovipositing; C, eggs from oviduct, nearly 

- or quite mature; D, mature egg ready for deposition; E, mature egg 

greatly enlarged showing membranous operculum. From drawings by 

the author. (Jour.. Agr. Research). 

Foop PLANTS 

Timothy has been most commonly mentioned as the food 

plant of the species and this is quite evidently the grass with 

which it is most commonly associated as even where it may 

be found on other grasses it is usually where timothy forms a 

large part of the combination of species growing together. 
I have found it commonly attached on timothy heads, very 

evidently feeding, and individuals have been carried along for 

several instars with no other food, so this is clearly a normal 

food supply (fig. 1). I have also found it commonly on 

orchard grass, meadow fescue and witch grass and the nymphs 

seem to thrive on these plants about as well as on the timothy. 

It has not been observed commonly on blue grass or other 

small grasses or grasses with small seed heads except as these 

are mixed with the coarser forms and while it occurs where 

clover is mixed with timothy and lays eggs in clover stems it 

has not been observed ever to feed either on stems, leaves or 
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heads of clover. I believe it is quite strictly a grass feeding 

species and primarily adapted to timothy. 

Before the grasses head out they occur on the stems and 

leaves but the larger part of the growth occurs after timothy 

begins to head and the heads seem to be the favorite point of 
attack. The insects cluster on the heads sometimes in numbers 

to a single head and thrust their beaks down into the flowerets 

evidently drawing their food from the tender parts of the blos- 

som or from the forming seed. I have seen a female thrust 
the beak down in the flower of a witch grass pierce the glumes 

or insert the beak between and down into the anthers penetrat- 

ing the anthers and causing them to burst and probably sucking 

juices from the ovules. Mrs. Slosson’s (1894) record for Mt. 
Washington above 5500 feet is for adults and Mr. C. W. John- 

son informs me that many insects capable of flight are carried 
up by air currents and found at altitudes much above their 

food plants. 

DIMORPHISM 

The species occurs in two distinct forms of females a 

long-winged and a short-winged form but only one form of 

male, the long-winged, has been observed. The short-winged 

form of female is by far the most abundant and as this form is 

entirely unable to fly and therefore is very definitely restricted 
in its migration it is of special interest to note that it must be 

the form which produces practically all of the eggs. 

Lire History 

The eggs hatch in May or early June the time being deter- 
mined in part by latitude and season. The exact date of hatch- 

ing at Orono was not observed as nymphs were already abun- — 

dant at the time of my arrival June 12th and as the season of 

1916 was exceptionally late it is probable that the average date 

of hatching would be the last week in May. Young nymphs 

continued to appear until about June 25th and none after July 

Ist while the first adults appeared June 16th and were abun- 

dant by June 26th. 
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Evidently the adults feed for some time before mating as 

the first matings observed were July 8th and 1toth. The eggs 
however develop rapidly when the insects reach the adult stage 

as fully developed eggs in large numbers, 50 to 60 to the 

individual, were dissected from the females, the first one dis- 

sected, June 30, containing 30 fully formed and others im- 
mature. Another, dissected on July 8, contained 69 developed 

and a few immature eggs. 
These dissected eggs were of special interest as they might 

furnish the clue to later determination of place and method of 

oviposition and the peculiar strongly curved neck and large 
membranous expansion over the head naturally suggested some 

rather unusual mode of placement. 

Fig. 2. Miris dolabratus: Nymphs showing relative size of body 

and development of wing pads. A, first instar; B, second instar; C, 

third instar; D, fourth instar; E, fifth instar. Note also position of 

dorsal gland orifice between segments 3 and 4. From drawings by the 

author. (Jour. Agr. Research). 

The nymphs cling closely to the plants and while they pass 

readily up and down the stems and doubtless shift from one 

plant to another there is no extended migration, probably no 
movement providing for any dispersal. When molting they 
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cling to the plant and, as with other insects generally, the skin 
splits along the middle line of the back and the body and legs 

are gradually withdrawn and the increase in size and resump- 

tion of color takes place in a short time. 

Five distinct stages of the nymphs are recognized and this 

seems to be the genenal rule for the Hemiptera, being the num- 

ber noted in a large number of the species which have been 

reared through the nymphal stages (fig. 2). 

No single individual has been carried from the first instar 

through to the adult stage but numbers have been carried from 

two to four of the instars in confinement and under observa- 

tion so that it is possible to give a connected series of stages 

from the smallest found to the adult form. The time occupied 

in the different stages has run from 5 to 8 days, averaging 6 

to 7 days, and the total period of development from hatching 

to adult stage must be about 30 to 35 days. 

The principal changes are in the increase in size and in 

the growth of the wing pads which are entirely wanting in the 

first, appear as faint enlargements of the meso-thorax in the 

second instar, are fairly distinct on both meso- and meta-thorax 

in the third, extend to the second abdominal segment in the 

fourth and on to the middle of the fourth segment in the fifth 

for the female and to the base of the fifth segment for the 

male. There is considerable irregularity in development as in- 

stars 1-4 and probably 5 with adults were taken June 23. 

Fig. 3. Miris dolabratus: genital segments: A, female; B, male of 

fifth instar nymph; C, female; D, male of adult. From drawings by 

the author. (Jour. Agr. Research). 

In the fourth and fifth instars the sexes are easily distin- 
guished, males being slightly narrower, the abdomen with more 
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parallel sides, and the genitalia being seen in outline through 

the semitransparent walls (fig. 3 a & D). 

With the final molt the wings expand rapidly and the 

distinction between males and females and the dimorphic forms 

of females become clearly marked. 
The adults remain quite constantly on the grass heads and 

evidently feed for a number of days before mating or egg lay- 
ing begins. 

On the grass heads they are more commonly found with 

the heads directed upward and they show some tendency to 

mount to the highest point but they often stand head down- 

ward and pass up and down the heads and stem freely. The 

position with the head upward appears to give them an excel- 
lent position for probing into the florets with their beaks. It 

was noted that in egg laying the females: selected small stems 

of grass I mm. to 11%4 mm. in diameter while in clover stems as 

much as 244 mm. diameter were used. Probably the rough or 

softer stem of clover serves as a good foothold though the tarsi 
are too small to clasp around it. 

Fig. 4. Miris dolabratus: A-E, antennae of nymphs; F, antenna of 

adult drawn to same scale and showing relative lengths of segments. 

From drawings by the author. (Jour. Agr. Research). 

NATURAL ENEMIES 

Among the natural enemies or checks of the species may 

be counted the gray damsel bug, Reduviolus ferus, (fig. 5) 
which is a very common and widely distributed species through- 

out the northern part, at least, of North America and in fact 

the holarctic region. Webster and Mally (1897) say Corsicus 

ferus was observed to attack Leptoterna dolobrata Linn. which 

was feeding quite abundantly on timothy heads about East 

Cleveland, June 28, 1896. 
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This species has been found in Maine associated with 

Miris dolabratus as well as with the leafhoppers and it is prob- 

able that it may feed on either with equal avidity. While not 

seen feeding on the mature Miris it is pretty certain that it 
will feed upon the larvae and its fondness for leafhoppers in 

both the nymph and adult stages has been proven by repeated 

observation. Direct observation on the insects attacked is dif- 

ficult as it is almost impossible to follow them in their move- 

ments in the field and even when offered a variety of food in 

confinement it is difficult to determine as to their selection in 

the species offered as they very seldom make their attacks on 

the insects while under observation and it is left to infer from 

the numbers killed how ready they are to prey upon different 

kinds of insects. We have had them live and thrive in con- 

finement and progress to the adult stage on a diet of Miris and 

also on a food supply of leafhoppers and it is probable that 

they will eat a variety of small insects the particular kinds be- 

ing determined rather by the available supply than by any defi- 

nite choice on the part of the bug. They are able to survive 

considerable periods without food, and their development is 

-doubtless affected by abundance or scarcity. 

Reference has been made to the record of Leonard of 

rearing Phorantha occidentis from Muiris dolabratus in New 

‘York. <A larva apparently a Tachinid was secured issuing 

from a nymph of Miris at Orono June 17, 1916, but it failed 
to mature. On July 18, 1916 a nymph which issued from Miris 

buried itself promptly in earth and from this an adult emerged 

July 209th. This larva issued from the anterior part of the 

abdomen under the wings while the host was still alive. The 

species has not been determined but is evidently closely related 
to the species bred by Leonard. 

Spiders are undoubtedly quite efficient enemies of the 

plant bugs but they dispose of their prey so completely that 

little is left as evidence of their work. Mr. Fletcher found a 

Muiris encircled by a spider’s web in which it had evidently been 

captured and enmeshed. In some unpublished records made 

by Mr. Sherman Bilsing in Ohio a number of different species 

of spiders are credited with feeding on this species along with 
many other capsids. 
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Fig. 5. Reduviolus ferus: A, first instar; B, second instar; C, 

third instar; D, genital segments of female; E, fifth instar; F, adult 

male; G, genitalia of male. From drawings by the author. (Jour. 

Agr. Research). 
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The extent to which birds, toads and other animals may 

serve to reduce their numbers is open to study. 

Certain fungi which attack insects may also be considered 
as possible checks on this species. While no extended effort 

has been possible we have found one form at least which is 

probably nearly related if not identical with a form occurring 

on aphids. (Entomophthora aphidis.) 

MEASURES FOR CONTROL 

While the main efforts during this summer’s studies have 

been directed toward solving a number of puzzling questions 

as to the development and habits of the species and while some 

definite experiments are needed with certain measures that may 

be suggested on the strength of the facts learned there is cer- 

tainly a very definite basis established for certain kinds of 

treatment that should do much to reduce the numbers of the 

insect. 

The most fundamental point determined with reference to 

the insect in connection with control is doubtless the fact that 

the eggs are deposited in the stems of plants in the fields where 

the insect has been present. This, in connection with the fact 

that the great majority, probably ninety per cent of the females, 

are wingless, means that we know that practically all the eggs 

deposited in mid-summer are in the old timothy meadows and 

that any measure which will destroy them in this location will 

have immediate effect in preventing further loss from this 

source. 
It is very evident that plowing under and planting of the 

field to a different crop will absolutely prevent further injury 

from the stock of insects established in any old meadow and 
therefore rotation where this is practicable may be counted a 

certain remedy for the field concerned. However, for the pro- 

tection of adjacent fields or in order to exterminate the insect 

as completely as possible the borders of the fields and the fence 

rows usually supporting a considerable growth of grass should 

be remembered and, for the disposal of this insect, should be 

plowed as closely to the border as possible or burned over when 

the grass is dry so as to destroy the eggs as completely as pos- 

sible. 
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Where rotation is impracticable: or undesirable it will be 

more difficult to secure complete eradication and careful tests 

of treatment based on the habits of the insect are necessary 

to determine the most successful methods. 
It is clear that burning over of meadows if sufficiently dry 

in autumn or early spring so as to destroy the eggs would be 

very effective but there are of course many objections to this 

treatment so that it can not be urged as sufficient. In some 

seasons probably there would be no time when the grass would 

burn sufficiently close to the ground to destroy any large part 
of the eggs and there is the danger if burned too deeply that 

the stand of grass will be injured. This method especially for 

the conditions prevailing in Maine does not seem to promise 

much. Where burning is practiced, it should assist. It would 

be worth while to compare results in fields so treated. 

Early or late cutting of the crop may have some effect 

on the number of eggs laid in a field, an early cutting before 

the insects are mature for example depriving them of their 

usual form of food, the heads of grass, may reduce egg de- 

position but whether to such an extent as to warrant any spec- 

ial change in the usual practice as to time of cutting can only 

be determined by further study. 

The application of any form of insecticide or of special 

kinds of fertilizers does not seem to offer any very practical 

relief and the use of hopper-dozers or mechanical devices for 

their capture have not been tested; nor do they have much 
promise. 

Finally there is the important consideration of the spread 

of the insect into adjacent fields or farms or to more distant 

points and for this the facts secured furnish a very sure foun- 

dation for effective control. Knowing that practically the only 

opportunity for such wider distribution is by carriage of hay, 
attention to the disposal of any such material introduced where 

the insect is not present, in some way to avoid scattering of 
eggs where they can hatch where suitable food plants will be 
available for their subsistence, will serve to exclude them. 
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DESCRIPTION OF PLATES 

Fig. 6. Miris dolabratus: A.—a, Eggs in grass stem, all hanging 

in one direction; b, eggs in grass stem placed in opposite directions; 

c, same as upper part of b, more enlarged; d and e, eggs in clover 

stems. Photographed by Mr. Hammond. (Jour. Agr. Research). 

Fig. 7. Miris dolabratus: B.—b, Eggs at left; 1, first instar; 2, 

second instar; 3, third instar; 3+, third instar more mature; 4, fourth 

instar; 5, fifth instar; 6, adult male above, female below. Photographed 

by Mr. C. J. Drake. (Jour. Agr. Research). 
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POTATO STUDIES 

Cuas. D. Woops 

THE FOOD VALUE OF MAINE GROWN POTATOES 

ANALYSES OF _MaAaIngE GROWN COMPARED WITH OTHER 

POTATOES 

Like all vegetables potatoes are high in water content. The 
water in foods is no more valuable for nutrition, so far as 1s 

known, than other water. Hence the dry matter is the best 
comparative measure of food materials that are at all similar 

in composition. Samples of Maine potatoes analyzed at dif- 

ferent times by the Maine Station are compared with Ameri- 

can analyses of potatoes compiled by the Office of Experiment 

Stations at Washington in the table that follows. 

Table Showing the Analyses of Maine Grown Potatoes Com- 
pared with all American Analyses, on Water Content of 

Fresh Edible Tubers 

| | 
Water | Dry | Ash | Protein | Carbohydrates 

| matter | | and fat* 

ead | | | 
Jo | To | Jo Jo | To 

Maine grown 76.7 | 23.3 | 0.9 2.2 20.2 

All American analyses 78.3 20 1.0 | 2.2 | 18.5 

p *The ether extract or “fat’’ in potatoes is about .1 per cent. The fiber in Maine 
analyses is .6 per cent and in all American .4 per cent. 

The Maine grown potatoes apparently carry rather more 

than 144 pounds per hundredweight more dry matter than all 
of American potatoes. There is little difference in ash, protein 

and fat content and this extra weight of dry matter is due to 
higher percentages of the carbohydrates or starchy materials. 

While most of the carbohydrates are starch, they are not all. 
The examination of Maine grown potatoes made by this Sta- 
tion show the starch to range from 16 to 21 per cent. As the 
per cent of starch in potato tubers depends upon their matur- 

ity anything that will prolong their growth is likely to increase 
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the starch content. In years when there is potato blight vines 

sprayed with Bordeaux mixture will usually outlive unsprayed 

vines. In the comparison between unsprayed and sprayed from 

the same fields the tubers from the sprayed portions averaged 

to carry 19.1 per cent starch and those from the unsprayed only 

17.5 per cent. Also the dry matter in the tubers from sprayed 

portions of the field averaged more than 1% per cent higher 

than in the case of those from the unsprayed portions. 

Every experiment made at this Station has shown proper 

spraying with Bordeaux mixture to increase the yield of mer- 

chantable tubers, and this has been true even in years in which 

there was no appreciable blight present. If the per cent and a 

half more of starch found in the sprayed than in the unsprayed 

tubers is due to the treatment of the vines, and no other explan- 

, ation suggests itself, this is an added argument in favor of 

spraying with Bordeaux mixture. 

COMPOSITION AS AFFECTED BY COOKING 

From potatoes being used in a feeding experiment two lots 

of 1000 grams each were selected. One lot was prepared at 

once for analysis and one lot was steamed until cooked before 

being prepared. The cooked lot weighed 1022 grams when re- 

moved from the steamer, but when cooled in the open air this 

added water evaporated and they weighed 995 grams or 5 

grams less than before being steamed. ‘The raw potatoes car- 

ried 24.1 per cent of dry matter and the cooked 24.63 per cent. 

The 1000 grams of raw potatoes therefore carried 241 grams 

of dry matter and the 995 grams of steamed potatoes 245 grams. 

As will be noted the differences are all slight and within lab- 

oratory error. The composition on dry basis follows: 

Table Showing the Analyses of Raw and Steamed Potatoes 

From the Same Lot, Calculated to Waterfree Basis 

(Dry Matter) 

Protein | Fiber Nitrogen- Fat Ash 
| tree extract* 

% | % % % % 
| 

Raw 10.91 | 2.30 | 82.85 D4 3.40 
| 

Steamed 10.70 | 2.78 82.67 -28 3.57 

*Nitrogen-free extract includes all of the carbohydrates other than fiber. 
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Tue DIGESTIBILITY OF RAw POTATOES AND COOKED POTATOES 

COMPARED 

In a feeding experiment with sheep in which hay and po- 

tatoes were fed the following comparisons in digestibility be- 

tween raw and steamed potatoes were made: 

Table Showing the Digestion Coefficients for Raw and Cooked 

Potatoes When Fed to Sheep 

| 

Dry Organie Protein | Nitrogen- 
matter matter free extract 

| 

% % % % 

Raw 76 77 44.6 | 90.3 

Cooked 80 81 43.4 92.1 

While the differences are not great in this one trial with 
4 sheep the dry matter, the organic matter, and the starch of 

the nitrogen-free extract was somewhat more completely di- 

gesed in the cooked than in the raw potatoes. 

THE FEEDING VALUE OF RAw As COMPARED W1TH COOKED 

POTATOES 

Two lots of 6 each of pigs of the same breeding, size and 

apparent thrift, were selected and fed for 44 days with a ration 

consisting of 15 pounds of potatoes, one pound of corn meal 

and 4 quarts of milk. With one lot the potatoes were fed raw 

and to the other the potatoes were steamed before being fed. 

It was planned to continue this way for 6 weeks and then 

change the ration so that the pigs that had been getting raw 

would get cooked potatoes in the next period. But it was 

found that the pigs that had been having cooked potatoes would 

not eat the raw potatoes. Therefore the experiment was stopped 

at the end of the first period. The pigs fed with the raw pota- 

toes gained 60 pounds each in the 44 days and those fed 

steamed potatoes gained 67 pounds each, or a gain of 7 pounds 

in live weight in 44 days due so far as anything in the experi- 

ment disclosed to the cooking of the potatoes. 
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THE MINERAL MATTERS OF MAINE GROWN 
POTATOES 

The ash of potatoes as shown by analysis is about .9 per 
cent . But part of this will be certain impurities chiefly un- 
burned carbon, and sand and silica that is not removed even by 

careful washing. In the analysis made by the Maine Station 

the potato ash has carried about Io per cent of these impurities. 
And hence the pure ash of potatoes is about .8 instead of .g per 

cent as shown in the table above. The pure ash in the few 
samples examined at the Maine Station run pretty uniform and 

carry about 56 per cent potash, 1.8 per cent soda, 1.2 per cent 
lime, 3.8 per cent magnesia, 14.6 per cent phosphoric acid and 

6.2 per cent sulphuric acid. The high potash content of the 
ash probably explains one of the important functions of pota- 

toes as a food. While the ash functions of food are not clearly 
known, it is known that potash salts are of high nutritive value, 

particularly in organic combination. 
These mineral matters also have a value in considering the 

fertilizer needs of the potato plant. The results of the analysis 

calculated to the water content of the fresh potato are given in 
the table that follows: : 

Table Showing the Fertilizer Constituents of Maine Grown 
Potatoes Calculated to Water Content of Fresh Potatoes 

Ammonia Phosphorie Acid | Potash | Lime 

| 

J Jo | % | Jo 

«37 13 | 48 | 01 
| i 

If the figures cited from the results of the analysis of 

Maine grown potatoes are fairly representative, a crop of 250 

bushels (about 90 barr-ls), weighing 150 hundredweight would 
remove 56 pounds of umonia, 20 pounds of phosphoric acid, 72 

pounds of potash, 134 pounds of lime from the soil. 
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POP ATOWPONACE 

Potato pomace is the residue which is left in the manufac- 

ture of starch from potatoes. The process in general use in 

this country and Europe briefly stated is as follows: 

The tubers after being thoroughly cleansed of all dirt are 

placed in iron grinding cylinders with saw teeth which lacerate 

the cells, setting the starch granules free. The ground mass is 

then washed with cold water on sieves placed over tanks, the 

starch granules pass through and settle out in the bottom of 

the tank while the pulp passes off with another portion of the 

wash water. 

The drained pomace carries about 90 per cent of water 

while potatoes carry less than 80 per cent. 

Table Showing the Analysis of Potato Pomace and Potatoes 

Water | Dry Ash | Protein | Fiber | Fat | Nitrogen 
/matter | free 

| extract 

On fresh basis % % % % GB) Say % 

Pomace 99.0 10.0 3 8 inl weal 74 
Potatoes so PRB 9 3.2 [One| 1 | 18.5 

On water-free (dry) 
basis 

Pomace 100.0 3.1 7.8 11.4 6 77.1 
Potatoes 100.0 3.6 9.5 2.7 al! 84,1 

i 

The increase in fiber, loss in water soluble protein matter, 

and the consequent changes in nitrogen-free extract are the 

principal differences between the potatoes and the pomace. 

These differences are more clearly shown on the water-free 

basis. 

As this pulp residue all goes to waste in this country the 
process is necessarily a wasteful one, and manufacturers have 

been giving some thought to devising a method of recovering 

it. The chief obstacle to its use in the fresh condition is the 

large amount of water it contains. If some method could be 

devised for cheaply removing the larger part of the water, the 

dry matter would have considerable value as a feeding stuff. 

Of course, the material could be fed with 80 to go per cent of 
water present, but in this condition it would keep but a short 
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time, and as the period for manufacturing starch extends over 

but a few weeks of the year it would be available for only a 
very limited time for food. Dried, however, it would keep any 

length of time. 

Table Showing Fertilizing Constituents of Potato Pomace as 

Compared with Potatoes 

Water | Ammonia} Phosphorie Potash 
acid 

On fresh basis | % % % % 

Pomace | 90.0 Alli) 03 12 
Potatoes 78.7 PH! 533 AS 

On water-free (dry) basis 

Pomace 0.9 1.52 A200 2, 
Potatoes 0.0 1.58 56 2.06 

When compared on the water-free basis it will be noted 

that the ammonia is as high in pomace as in the fresh potatoes} 

but that the mineral constituents have been washed out in the 

making of the starch. And if the pomace is referred back to 
the original potatoes from which it was made the losses are 

much greater than shown in the table. As a fertilizer the pom- 

ace would not stand much transportation costs and be profit- 

able. 

Under present conditions there seems to be no opportunity 

to conserve this waste product to financial profit. 
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HIGH RIDGE, MEDIUM RIDGE-AND LEVEL CULTURE 

KHOR POTATOES, COMPAKED?* 

EXPERIMENTS IN AROOSTOOK COUNTY 

Th method of ridge culture is almost universally used by 

potato growers in Aroostook County. Probably over go per 

cent of the farmers practice what might be called extreme 

ridge culture. The ridging begins at the time of planting. The 

planter most used has a plow so contsructed that it makes little 

more than a mark on the soil unless it is very light, instead of 

a furrow, then the disks at the rear of the machine cover the 

seed by throwing up a ridge perhaps 4 inches high so that the 

seed at the very start is practically on a level with the surface 

between the rows. A few farmers make a practice of going 

over the field with a weeder and somewhat flattening the ridge 
but the number that do this is comparatively few. The method 

most usually followed is to go between the rows with the cul- 

tivator perhaps 8 to 10 days after the potatoes are planted and 

theti as soon as they begin to break the ground go over with 

the horse-hoe and bury them up also burying the weeds at the 

same time and thereby raising the height of the ridge. ‘This 

kind of cultivation is continued until the tops are too large to 

pass through without injury. By this time an A shaped ridge 

has been formed about 12 to 15 inches high and, of course, the 

surface between the rows has been dropped by the continual 

scraping up of the soil so that the tubers growing in the ridge 

are considerably above the surface between the rows. 

It can be readily seen that in a dry season a field so handled 

must suffer considerably from lack of moisture. In the rather 

wet seasons usual to Aroostook County no lack of moisture is 
felt and the drains between the rows are an advantage rather 

than an injury, but in an extremely dry season it would seem 

that the drainage is too great. The ridges being high and nar- 

row dry out very quickly and it would appear therefore the 

crop must suffer more from lack of moisture than it would 

if the roots of the plant were below the level as they are when 

modified level culture is practiced. 

*From Bulletin 188 Maine Station. 
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In the years 1907, 1908 and 1909 field experiments com- 

paring the shallow planting and high ridge cultivation common 

in Aroostook County with a deeper planting and a low broad 

ridge were carried out at Houlton. The three seasons had an 
abundant water supply. Indeed in 1909 there was more rain- 

fall than the crop needed. Because of the long continued cold 

wet weather and early frost the yield was reduced materially. ’ 

The results as given in the following table show no practical 

advantage of one method over the other so far as yield is con- 

cerned. 

Table Showing Comparison of Medium Planted, Broad Low 

Ridge with Shallow Planted High Ridge in Aroostook 

County. Total Area in Experiments 15 Acres 

Yield of 
merchant- 

Method of Culture Year Variety | able 
potatoes 
per acre 

| Bush. 

Medium planted _____---___ L907 82 Green) Mountain 2.3=sses=ssaoeeem BRB 
Me ditimisn deca 1900S a Greene Mount alne === 301 

1909) Grecne Mountain === =sss= = ees 216 

Average Ehre ey cals sae eneaeae 282 

Shallow planted __---------- [<"1907) iGreen’ Mountain) == 9-10 secon 325 
High) sridg ese = sees 1908 | Green MO Unt ain == ee ae ee 291 

1909 | Green Mountain == 204 

| Average three years_-----_--------_ 273 
| 

EXPERIMENTS IN KENNEBEC COUNTY 

The successful growing of potatoes in Aroostook County 

has greatly stimulated the potato industry over the whole 

State. The great advance in value of land in Arosotook County 

has led farmers to sell and go to other parts of the State where 
land has less value. Both of these facts have led to the adop- 

tion of Aroostook County methods of potato growing all over 
the State. It seemed probable that the less rainfall and not 

infrequent drouths experienced in the more southern parts of 

the State might prove unfavorable to growing potatoes with 

the shallow planting high ridge method of cultivation. Wiaith 

the purchase of Highmoor Farm for the Station an experiment 
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comparing shallow planting with high ridge cultivation, some- 

what deeper planting with a lower, broader ridge, and deep 

planting with as level cultivation as practicable, was begun. 

This was continued through four years with two varieties 

of potatoes. The results of the exepriment are here reported. 

The deep planted lots. were planted at a depth of 5 inches, the 

medium at 3% inches and the shallow at 2 inches. 
Full data as to the planting, cultivation, spraying and har- 

vesting of the crop were kept each season. But in an experi- 

ment of this type it does not seem wise to use space in report- 

ing details that, while they are important in showing that the 

crop was carefully grown, have little agricultural significance 
beyond that fact. 

The yields for the four years are given in the table which 
follows: 

Table Showing Comparison of Deep Planted, Level Culture, 

Medium Planted, Medium Ridge and Shallow Planted 

High Ridge at Highmoor Farm (Kennebec County). 

Total Area in Experiments 16 1-2 Acres 

| Yield per 
| acre of 

Method of Culture Year Variety | merchant- 
able 

| Dotatoes 

| 
Bush. 

Deep planted 1910 Garde INO bm oe 365 
Level culture 1911 Irish Cobbler 166 

1912 Irish Cobbler 15 
1913 Green Mountain 359 

Average Green Mountain_--~-______| 360 
Average Irish Cobbler_-------_.--- 163 
Average four years__------_-__---. 261 

Medium planted —--__- =a 1910 Gneen Migwinmnim “2 2-—  | 436 
Medium ridge -_-_---------- 1911 Irish Cobbler 170 

1912 Irish Cobbler 162 
1913 Green Mountain © 334 

Average Green Mountain__---_____ | 385 
Average Irish Cobbler___----------- 166 
Average four years____--_----_____ 276 

Shallow planted -_----_-_-_ 1910 Greene Mountain eres 372 
asheridge: 2222 <2 028 ese 1ST binishia Cobblers ees ss see= aa 130 

1912 ImishyeCopblenie 2-25 ea ee 147 
1913 Greens Moun taint sas | 277 

Average Green Mountain__--------- | 325 
Average Irish Cobbler__-_-------__ | 139 
Average four years_--------~-.-..- 232 
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The season of 1910 was favorable for a maximum crop as 

the rainfall was ample and the growing season greatly pro- 
longed by frost keeping off until October. The seasons of 

TOIL and 1912 were not so favorable and 1913 was particularly 

unfavorable, although the rainfall in August was greater than 

the average and saved the crop from the damage that threat- 
ened from the dry July. 

The time required for planting was the same on all of the 

plots. The planting, spraying and harvesting were the same 

for all of the plots with the exception that on the deep planted 

it was necessary to use four horses on the digger. The deep 

planted required less hours of cultivation; the medium planted 
the most. A man and team for cultivating were on the deep 

plots 26 hours, on the medium 39 hours and on the shallow 35 

hours per acre. 

There was not much difference in the difficulties of digging 

between the shallow planted and the medium planted. The 

deep planted required four horses instead of two on the digger, 

and a good deal of care was necessary to be sure that the 
digger was sufficiently deep in the ground to prevent cutting 

the tubers. 

CONCLUSIONS 

In the three years experiments comparing the usual meth- 

od practiced in Aroostook County with deeper planted seed and 

a lower, broader ridge than is commonly used there showed 

that so far as yield was concerned there is nothing to choose in 

that locality between the two methods. 

The deep planted and medium planted gave practically the 

same yields at Highmoor Farm with the advantage (though 

within experimental error) in favor of the medium planted. 

The medium planted and medium ridge gave considerably 

better yields at Highmoor Farm than the shallow planted and 

high ridge. The medium ridge is cultivated as cheaply as the 

shallow ridge and is harvested nearly as easily. The deep 

planted are cultivated at less cost than either of the two other 

methods but are far more difficult to harvest. 

The results indicate that for Aroostook County the shallow 
planted high ridge is well suited to the climatic conditions. 
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And they also clearly indicate that for the lower counties in 

the State with their lesser rainfall during the growing season 

the medium planted with the broad low ridge cultivation is 

preferable to either of the others. 

LO wWOnS “GROWN AT AROOSTOOK FARM ON 

FERTILIZERS CONTAINING AMMONIA 

(NITROGEN) IN DIFFERENT FORMS 

A few years ago there was quite a general failure of the 

crop of potatoes in Aroostook County where a certain brand of 

fertilizer 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 ni- 

trogen, phosphoric acid and potash 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 sul- 

phate 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 in 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 immedi- 

ately 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 ani- 

mals, 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 ferti- 

lizers. 

Because of these facts, arrangements were made to begin 

in 1914 a series of experiments to run over a period of several 
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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 fer- 

tilizer 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 indi- 

cated 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 form of sulphate of ammonia. 

In each case the finished fertilizer analyzed 5 per cent am- 

monia, 8 per cent available phosphoric acid and 7 per cent pot- 

ash. In each year the fertilizer has been applied in the planter 

at the rate of 1500 pounds per acre. Other than the fertilizer 

used the plots were planted, cultivated, sprayed and cared for in 

all particulars alike. In each year duplicate plots each about 

one-half acre in area have been grown with each mixture. 

The results for 1914 and 1915 are reported in detail in 

Bulletin 246, those for 1916 in Bulletin 260 and those for 1917 

in Bulletin 269. The detailed results for the experiment in 

1918 are given in the table that follows. 
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Growing Potatoes with Application of Different forms of 
Nitrogen Yield of Potatoes Per Acre in 1918 

| Merchantable | Culls 
| 

Plot No. Treatment | 
Cwt. | Bbis. Bus. Owt. Bbls. | Bus. 

950 % Nitrate of Soda 126.7 | 768 | 212 | 50 | 30 | 82 
960 2%, Nitrate of Soda 112.7 68,3 187.7 6.2 3.8 10.4 

Average 119.7 72.6 | 199.5 5.6 34 le Ose 

951 % Sulphate of Ammonia 134.3 | 81.4 .| 2239 | 5.1 3.1 8.5 
961 24 Sulphate of Ammonia 149.5 90.6 249.1 4.6 2.8 Wt 

Average | 141.9 86.0 236.5 4.9 3.0 8.1 

952 4% Nitrate of Soda 1939 | 747 | 2054 | 5.6 3.3 9.1 
962 ¥Y, Sulphate of Ammonia 159.0 | 96.38 | 264.8 | 4.2 Bafa} |) talc? 

Average 141.1 | 85.5 | 235.1 4.9 3:0) 8:0 

953 1% Nitrate of Soda | 1258 | 762 | 2095 | 5.3 3.2 8.8 
963 ¥% Organic 129.2 | 78.3 215.3 5.1 Stine Sis 

Average | sears || tn 212.4. 5.2 BOR Bus) 7 

954. ¥% Sulphate of Ammouia | 122.1 74.1 203.8 5.6 3.3 | 9.1 
964. ¥% Organic 126.2 76.5 210.3 5) 3.3 9.1 

Average 124.2 75.3 207.1 5.6 Gye} lice (yal 
| 

Growing Potatoes with Application of Different forms of 

Nitrogen in 1914, 1915, 1916, 1917, and 1918. Yield 
in Hundredweight Per Acre 

Treatment 1914 1915 1916 1917 1918 | Average 
5 yrs. 

2, Nitrate of Soda 198 186 231 140 120 175 
24 Sulphate of Ammonia 182 198 231 142 Ae eel 9) 
¥% Nit. Soda % Sulph. Ammon. 191 196 226 145 141 | 4180 
¥% Nit. Soda % Organic 198 183 231 1388 128 | 176 
¥% Sulph. Ammon. % Organic 182 eel SO) 23 143) | 124 173 

From the results of these trials it appears that there is 

little choice in the form that nitrogen is used on potatoes in 

Aroostook County and that the supposition made in the first 
paragraph of this report has not held true at Aroostook Farm 

in the past 5 years. 

As the results for the 5 years tell the same story each year 

the experiment will not be continued further. In 2 of these 

years the seasons have been cold and as unfavorable to bac- 

terial action as is likely to occur. The supposed quicker acting 

nitrate of soda gave no better yields in those cold unfavorable 

seasons than was had with sulphate of ammonia as the source 

of the nitrogen. Experiments made by the Station on the John 
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Watson farm Houlton a number of years ago in which home 

mixed fertilizers were compared with standard commercial 

brands of about the same analysis indicated very clearly that 

not more than half of the nitrogen in a fertilizer should be de- 

rived from the organic sources unless it was in a very easily 

broken down material. Even good tankage when used in larger 
amounts had a tendency to prolong the top growth until too 

late for the short growing season of Aroostook County to al- 

low time to develop the desired tuber growth. The formula 

used by the Station in its potato growing is a fairly good one 

-for general use in the County. In this formula one-third of the 

nitrogen is from nitrate, one-third from sulphate of ammonia, 

and one-third from high grade organic sources. 

BRRFECT OF OMITTING POTASH “PERIZ WwHeN 

UPON DHE POLADO CROP 

Since the introduction of potash in commercial fertilizers 

in the early seventies of the last century, many experiments 

have been made and many treatises written showing the value 

of potash in crop growing. The experimental data on growing 

crops without potash are very few. 

Potatoes are the chief cash crop grown in Maine. Fore- 

seeing the possibility that, with the continuance of the war, 

very little potash would be available for fertilizers, the Maine 

Agricultural Experiment Station began in 1915, at Aroostook 

Farm, a series of experiments to determine the effect of dif- 

ferent amounts of potash. The results obtained in 1915 were 

published in Bulletin 246; those for 1916 were published in 

Bulletin 260, and those for 1917 in Bulletin 269. 

Five different mixtures were used. In each case the fer- 

tilizers contained 5 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 no potash. The next plot also had no potash but 

common salt was mixed with the fertilizer at the rate of 300 

pounds of salt per acre. The salt was used to see whether this 

would aid in freeing potash already in the soil and not in a 

form available for plant food. The fertilizer for the remaining 

3 plots contained respectively 3 per cent, 5 per cent and 8 per 
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cent potash. In each case the fertilizer was applied at the time 

of planting, at the rate of 1500 pounds per acre.. Each plot 

was slightly less than one-half acre in area. The area of each 

plot was obtained by actual measurement and the yields are 

based on the weighed potatoes from each plot. Norcross pota- 

toes were used for seed. Other than in respect to potash all 

plots were treated exactly alike. The land used for this ex- 

periment had been in sod for 2 years. ‘The experiment was 

made in duplicate and is separately reported. 

Vield Per Acre in No Potash Experiment with Potatoes, 1918 

Merchantable Culls 
Plot | a 
No. Amount of Potash | | 

Cwt. Bbls. Bus. Owt. Bbls. | Bus. 

SERIES 1 | 

945 None 83.5 50.6 139.0 6.7 bat |) abt) 
946 None + Salt 88.7 53.8 147.9 | 6.4 3.9 | 10.7 
947 3 per cent Potash 94.2 57.1 157.0 5.9 3.6 | 9.9 
948 5 per cent Potash 124.7 75.5 207.6 5.4 Be 9) Gal 
949 7 per cent Potash 133.5 80.9 222.5 4.9 SiH) || thr) 

| | | 

SERIES 2 | | 

955 None 123.1 74.6 205.2 5.6 3.4 | 9.4 
956 None + Salt 139.0 78.8 DIGS pnts: ate ||. al 
957 3 per cent Potash 128.4 77.8 IO BSF AG) OG 
958 5 per cent Potash IBD || CBP 928.8 | 49 | 3.0 8.2 
959 7 per cent Potash 183.7 81.0 222.7 | 6.2 3.8 | 10.4 

| 

The plots in series 1 were planted May 11 and 13. On June 

19, after they had reached a height of about 6 inches, they 

were killed to the ground by a heavy frost. Plots 948 and 949 
had been cultivated that day and the plants were well covered 

with soil. The plants on plots 945, 946, and 947 suffered the 

most and did not fully recover during the season. They had 

a tendency to branch and make spindling growth. The 2 other 

plots, while badly injured, practically recovered as the season 
progressed. 

The yields for the 4 years 7 series are summarized in the 

table that follows. 
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No Potash Experiment with Potatoes. 1915-I916-I917-1918. 

Yield in Hundredweight Per Acre 

| 
| 1915 1916 1917 | 1918 

Amount of Potash | Nl => es 
Series 1) Series 2* |Series 1\Series 2\Series 1/Series 2; Average 

a lee ee eee ARS | | 
| 

None 182 172 | 198+ 131 | 140 | 84 123 150 
None + Salt 193 | 200t | 136 | 144 | Sot | 180 140 
8 per cent Potash 191 254 OS feel eanloo | 150) | 94 |) 9128 172 
5 per cent Potash 191 sh |) aii) aR Ips iby aia |) ale 174 
7 per cent Potash 198 244 | | 184 175 226+ | 139 | 160 | 134+ 

*In this series the potatoes followed potatoes. {Omitted from average. 

From the results of these 5 trials in 4 seasons on sod land 

the following conclusions may be drawn: The addition of 300. 
pounds of common salt per acre made a small but uniform in- 

crease in yield. Omitting the yields for 1915 in which there 

was no salt plot, the average yield for the plots without potash 

or salt was 140 hundredweight and for the plots without pot-: 

ash but with common salt added the yields averaged 151 hun- 

dredweight. The addition of as little as 45 pounds (1500 pounds. 

of 3 per cent goods) per acre of potash uniformily increased 

the yield of potatoes and profitably. On the Caribou loam of 
Aroostook Farm soil nothing was gained by a larger applica- 

tion. Good yields were obtained without any potash. From 

the soil test experiment on Caribou loam on this farm it ap- 

pears to be the case that nitrogen and not potash is the limit- 

ing factor in potato production on this soil on this farm. “Pot- 
ash hunger” did not manifest itself in either year in these trials. 
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SOIL TEST EXPERIMENT AT AROOSTOOK FARM 

SECOND REPORT 

Cuas. D. Woops 

SUMMARY 

This soil test experiment is conducted on Caribou loam 

on Aroostook Farm. While the results are probably of more 

or less general application to this type of soil they have no 

bearing on the fertilizer needs of other types of soil. 

In this test available ammonia (nitrogen), available phos- 

phoric acid, (phosphorus), and water soluble potash (potas- - 

sium) were used singly, in combination by twos and by threes, 

in amounts varying from none to 240 pounds per acre. 

This is a long term experiment designed to extend over 

many years. 

The crops used are potatoes, oats and clover in a 3 year 

rotation. 

Each plot and series of plots are in triplicate. 

Two crops have been grown on each series of plots. 

The yields of clover have been too uneven to make con- 

clusions possible. 

The oat stand in 1917 was very uneven. That of 1918 was 

fairly uniform on each plot. 

The potatoes on each plot were quite uniform in both 1917 

and 1918. 

While only tentative conclusions can be drawn ammonia 

seems to be the limiting factor on this soil for oats, while 

neither phosphoric acid nor potash have much effect upon the 

yield of grain. Ammonia is also the limiting factor in potato 

yields, small amounts of potash increase the yield and phos- 
phoric acid has no effect. 

For Caribou loam on Aroostook Farm this soil test indi- 
cates that: 
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A fertilizer for oats should carry ammonia and that phos- 

phoric acid and potash cannot be profitably applied. 

A fertilizer for potatoes should carry ammonia and some 

potash while phosphoric acid will give no money return for 

its use. 

These inferences will be tested with oats on large areas of 

Caribou loam on Aroostook Farm in 1919; those regarding 

potash have been tested and found to be true in the series of 

“no-potash experiments” that have been carried on at Aroos- 

took Farm for the 4 past seasons; the inferences regarding 

phosphoric acid will be tested on Aroostook Farm, on 2 other 

farms in Presque Isle and 2 in Caribou in 1919. In all of these 

Caribou loam will be the type of soil used. 

INTRODUCTION 

Aroostook County, and particularly the part along the 

Aroostook River, has 2 characteristic soils that are used for 

cropping. These grade more or less from one into the other 

but nevertheless they are 2 well marked types. The best and 

most abundant potato soil, which occurs where the hard wood 

growth flourished, has been named by the United States De- 

partment of Agriculture’s Bureau of Soils as Caribou loam. 

This by imperceptable gradations shades off into a dark brown 

or gray soil where the land was originally covered with black 

growth (conifers). To this soil the name Washburn loam was 

given. The principal soil type is the well drained “Caribou 

loam.” This is the great potato soil of Aroostook County. 

Interspersing this is the poorly drained inferior “Washburn 

loam.” Originally these soils were similar in origin, but through 

the centuries of plant occupation they have become biologically 

different. 

One of the fundamental things in field agriculture is a 

knowledge of the soil that is being worked with. Much has 

been learned of Caribou loam from the experience of the men 

who have been cultivating it for a generation. Chemistry, soil 

physics, soil bacteriology and a study of the fungous organisms 

also contribute to the knowledge of this soil. But important 

as these sciences are, they chiefly serve to explain results ob- 

tained. There is one way—and only one way—to adequately 



Sor Test ExprertmMENT 1N 1918. 35 

test a soil and learn its fertilizer needs. And that is by grow- 

ing the plants to be studied in the soil. 

After careful consideration of the difficulties and the ex- 

pense involved the Station Council decided that all things con- 

sidered there was no one thing that could be undertaken on 

Aroostook Farm better calculated to add to the knowledge of 

the permanent agriculture of the County than a long term ex- 

periment with fertilizers. The crops and the soil type were. 
easily decided upon. Potatoes, oats and clover are now and 

are likely to be for many years to come the 3 standing staple 

crops of the county. And Caribou loam is the best and most 

common type of soil of the county. 

Tuer PLAN OF THE EXPERIMENT. 

The investment of time and money was to be so large that 

2 years of time looking over literature, consulting with the best 

soil experimenters by letter and by visits to their operations 

were used before the final plans were adopted. As these plans 

are necessarily a compromise and cannot include all that one 

could wish and as it is hoped that this investigation may extend 

over many years of time the considerations that led to the 

adoption of the plan are here given in considerable detail. 

The soil can be studied by growing plants in pots and under 

conditions where the growing conditions—moisture, shade, and 

the like—are under control or by growing the plants in the 

field. While there are many advantages in the greenhouse 

method, if only one of these methods can be employed, the 

advantages of growing the plants in the field offset its disad- 

vantages. 

In soil test experiments as heretofore conducted in this 

country and abroad the general plan has been to decide some- 

what arbitrarily the amount of plant food to be used per acre 

and then apply the ammonia, phosphoric acid and potash, each 

by itself, in combinations of 2, and finally all 3 combined in 

these fixed amounts upon the different plots. The great weak- 

ness in this plan is that one assumes at the start that the 

amounts of the ingredients decided upon are the amounts best 

adapted to the crop. A more logical method would be to apply 

each ingredient to different plots in varying amounts from none 
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up to a point far beyond the amounts that would be likely to 

prove beneficial. After careful consideration this plan was 

adopted 

THE TRIANGULAR DIAGRAM. 

The triangular diagram as suggested by Schreinmacher, 

which has been of great service to physical chemistry where 

both theoretical and practical consideration of percentage com- 

position of 3 component parts are concerned, has been adapted 

by Schreiner* to investigations in plant nutrition where it is 

desired to consider the 3 component parts, ammonia, phos- 

phoric acid and potash, of a fertilizer mixture. It is possible 

to represent graphically any possible combination of mixtures 

of these 3 component parts by the use of an equilateral tri- 

angular diagram, as shown in figure 7. 

iL] \/ i 
Fig. 7. The Triangular Diagram. 

*Oswald Schreiner, Bureau of Soils, U. S. Department of Agri- 

culture Bulletin 70, Botanical Gazette, Vol. 1, No. 1, and elsewhere. 
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The extreme points of the angles represent 100 per cent 

respectively of the ingredients ammonia (nitrogen) phosphoric 

acid (phosphorus) and potash (potassium). Obviously each 

side of the triangle can be divided into as many equal parts as 

may be desired. Schreiner in his work in the greenhouse 

with cultural solutions has been able to carry enough different 

combinations so as to divide the sides into tenths. That, how- 

ever, makes 66 different combinations which is a far larger 

number than we could carry in this field test. Each side, there- 

fore, is divided into fifths in the plan of the experiment here 

begun. And as explained beyond for the purpose of making 

the comparisons easier for the practical man familiar with usual 

fertilizer formulas, the 5-8-7 formula, which makes a total of 

20 per cent of ammonia, available phosphoric acid and potash 

was used as a Starting point. Hence, in the diagram here 

shown the extreme points of the triangle represent 20 per cent 

instead of 100 per cent as used by Schreiner. Although the 

fertilizer mixtures are in reality based upon the percentages 

expressed in terms of ammonia, phosphoric acid and potash 

the symbols N, P, and K for the elements nitrogen, phosphorus 

and potassium, which are the characteristic elements of these 3 

constituents, are used in lettering. Wherever N is used in 

diagrams or text it refers to ammonia in available form, P 

refers to available phosphoric acid and K to water soluble 

potash. - 

The relation of the plots to each other is clearly seen by 
following the lines on the triangle. The maximum phosphoric 

acid (P) is at the left lower angle, the maximum potash (K) 

at the right lower angle and the maximum ammonia (N) is 

at the top of the triangle. From these points the different 

ingredients diminish. On all of the horizontal lines the phos- 

phoric acid diminishes from left to right and the potash from 

right to left. On all of the lines inclined to the right the phos- 

phoric acid decreases from bottom to top and the nitrogen 

decreases from top to bottom. On all of the lines inclined to 

the left the potash diminishes from the bottom to the top and 

the ammonia diminishes from the top to the bottom. 

This plan calls for 21 plots. Obviously an indefinite num- 

ber of plots could be introduced. To graduate on a scale of 
tenths would give finer distinctions but would treble the plots 
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over a division into fifths as shown in the illustration and as 

adopted in this experiment. In the scheme here adopted com- 

binations of the 3 fertilizers in the amounts indicated at the 

intersection of the lines were used. The actual percentage 

composition of the fertilizers are given in Figure 9 and others 

beyond. Obviously the plot at each apex and the 2 adjoining 

carries the maximum amount of ammonia, phosphoric acid and 

potash respectively, while the 6 central plots carry mixtures of 

all 3 constituents. 

5 enclosed 1m A 

NS 3top V3 

\\ 677 heavy triangle! 
\ Comp. 6 y 

37 dotted , 
\ triangle Comp3, 

O \ e i e 
Y-7e-¥ \F-8-€ / L472 
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SOE GETS 3 at right KI 
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e 
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Fig. 8. The Relation of the plots in Groups. 

Figure 8 shows diagramatically the relation of these plots 

in groups. The 5 plots enclosed in the A at the top of the 

figure are those in which ammonia predominates. The 3 plots 

nearest the top have the highest amounts of ammonia. In lke 

manner the 5 plots enclosed in the < at the left at the bottom 

of the figure are those in which available phosphoric acid is 

the leading constituent with the 3 highest nearest the angle. 

Included in the > at the right corner of the figure are those 

highest in potash. The 6 plots in the heavy triangle in the 
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center of the figure contain all 3 of the ingredients and the 3 
plots in the dotted triangle have them somewhat more nearly 

to ordinary percentages than do the others. While the 3 

lowest plots in the heavy triangle have the ammonia in the 

amount that is fairly common in many high grade fertilizers. 

As noted in the figure for convenience of reference in the text, 

these groups are called N5, N3, P5, P3, K5, K3, Comp 6, Comp 

3 and Am4. This plan and diagramatic arrangement makes 

comparative studies of the different combinations easier and 

more clearly shown than by any other method that has come 

to the attention of the writer. 

THE FERTILIZING MATERIALS. 

In the field experiments at Aroostook Farm with potatoes 

a 5-8-7 fertilizer or one that carrier 5 per cent of ammonia, 8 

per cent of available phosphoric acid and 7 per cent of potash 

has been used at the rate of 1200 pounds per acre. The same 

formula at the rate of 300 pounds per acre is used when seed- 

ing to oats and at the rate of 150 pounds per acre as a top 

dressing on mowing fields. Obviously a 5-8-7 fertilizer carries 

20 per cent of plant food. This amount of 240 pounds is ab- 

surdly high and it was, therefore, taken as a maximum in the 

scale so that on the diagram where ammonia is shown as 20 

per cent it represents 240 pounds of ammonia. This amount 

of ammonia would be furnished by 4800 pounds of a 5-8-7 

fertilizer. 

The ammonia is one-third in the form of ammonium ni- 

trate and two-thirds in the form of sulphate of ammonia. The 

phosphoric acid is in the form of acid phosphate. The potash 

is all water soluble and is being applied during the war in the 

form that can be obtained. In 1917 and in 1918 it was in the 

form of sulphate. 

The weights of ammonia, phosphoric acid and potash ap- 

plied to each plot when the crop is potatoes is shown in the 

table that follows. 

For the 1-40 acre plots these amounts are divided by 4o. 

These amounts are further reduced for application to oats by 

dividing by 120 and for application to grass by dividing by 240. 
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Application of Fertilizers Per Acre for Potatoes. 

Ammonia | Phosphorie Acid | Potash Treatment No. | 

I- 

1 | 0 240 0 
2 0 192 48 
3 48 192 0 
4 0 144 96 
5 48 144 48 
6 96 144 | 
7 0 96 144 
8 48 96 96 
9 96 96 48 

10 144 96 0 
11 0 48 192 
12 48 48 144 
13 96 48 96 
14 | 144 48 48 

15 | 192 48 0 
16 0 0 240 

17 48 0 192 
18 96 0 144 
19 144 0 96 
20 192 0 48 

21 240 0 0 

It was also desired to compare the usual potato formulas 

of 5-8-7 and 3-8-10 goods, insoluble phosphate rock in the form 
of finely ground floats with acid phosphate, and nitrogen in 

the form of dried blood and in tankage with the mineral nitro- 

gen used in the soil test. These 5 additional plots with 6 check 

plots increase the number of plots to 32. 

The ingredients for the several fertilizer mixtures are 
weighed out and thoroughly mixed by hand. To insure even 

distribution each lot and plot are subdivided into fourths for 

the application of the fertilizer on the oats and clover Series 

and into sixths (as there are 6 rows in each plot) in the po- 

tato Series. 

FIELD ARRANGEMENT OF PLOTS. 

It was thought that to overcome lack of uniformity in soil 

each plot should be in triplicate. This makes a total of 96 plots. 

As potatoes are the important cash crop of Aroostook County 

it seemed important that potatoes should be grown annually. 

As it was prohibitive to increase the number of plots much 

above 100 because of the cost of caring for a larger number, 
it was decided to grow the plots in a 3 year rotation of pota- 

toes, oats and clover. This plan not only gives a potato crop 
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each year but it makes the experiment better in that the effects 

of unfavorable weather conditions of any single year are mini- 

mized. ‘The field selected for the location of the plots contains 

about 5 acres. It is isolated from the other cultivated fields 

on the farm. It has a gentle slope toward the west. 

The plots are in 3 series: A, consisting of 33 plots, one 

extra check plot being added to this series, B, 32 plots and C, 

32 plots. The several plots in each series are separated by 

pathways 33 inches wide running lengthwise and 36 inches 

wide running crosswise, while the different series are separated 

by roadways 6 feet in width, running lengthwise. The ar- 

rangement of the plots in the field is shown in Figure g on 

page 41. 

For convenience of reference the plots are numbered by 

row and by plot. Thus plot 11 is the first plot in the first row, 

while plot 36 is the sixth plot in the third row. | 

OUTLINE OF THE EXPERIMENT. 

The field was in potatoes in 1914 and fertilizer was used 

at the rate of 1500 pounds per acre of a 5-8-7 fertilizer. In 

1915, it was seeded to timothy and oats. In 1915 the land 

where this soil test now is was used for a trial of a commercial 

bacterial culture for root tubercles on legumes. At seeding, 

the land where Series A and C now are received 5-8-7 fertili- 
zer at the rate of 500 pounds per acre. To Series B muriate 

of potash at the rate of 150 pounds per acre and acid phos- 

phate at the rate of 300 pounds per acre were applied. In 1916 

no fertilizer was applied. 

The field was plowed shortly after cutting the grass in 

1916. Early in the spring of 1917 the 97 plots required to 

carry on this experiment were surveyed, ecah plot being I 

rod wide by 4 rods long, or one-fortieth of an acre in area. 

The bounds are marked by permanent posts. 

In 1917 Series A was planted to potatoes, Series B was 

seeded to oats and clover, and Series C was in clover. In 1918 

Series C was in potatoes, Series A seeded with oats and clover, 

and Series B was in clover. 

The full fertilizer application (see page 39) is used on 

the. Series where potatoes are the crop, one-fourth the full 
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application is used on the Series in oats and one-eighth on the 

Series that are in clover. 

Tue 1918 YIELDS. 

The yield of oats and potatoes obtained in 1917 are given 

in Bulletin 269. The tabulated yields for 1918 follow. 

Sow Test Experiment. Series C Planted to Potatoes m 19168. 

The table shows the number of the plots, the yields per plot and the 

calculated yields per acre. Each plot is one rod by four. They 

are arranged in rows 9I-99, I0I-109, etc. Fertilizer was ap- 

plied at the rate of 1200 pounds per acre. 

Yield per Plot Yield per Acre Hundredweight 
Plo Fertil 
No. izer* 

Merchantable Culls Merchantable Culls Total 

Ibs. Ibs. 

91 Check 254.5 23.5 101.8 9.4 111.2 
92 0-16-4 250.0 33.0 100.0 13.2 113.2 

93 4-4-19 354.5 31.0 141.8 12.4 154.2 
94 12-4-4 320.0 33.0 128.0 B32 141.2 

95 12-0-8 3386.5 19.5 184.6 7.8 142.4 
96 Check 175.0 39.5 70.0 15.8 85.8 
97 5-8-7 ; 282.5. - 45.0 113.0 18.0 1381.0 
98 0-4-16 159.5 32.0 63.8 12.8 76.6 

101 8-0-12 396.5 20.5 158.6 8.2 166.8 
102 4-8-8 867.5 23.5 147.0 9.4 156.4 
103 Cheek 196.0 29.0 78.4 11.6 90.0 
104 16-0-4 291.0 29.5 116.4 11.8 128.2 

105 4-81-8 326.5 26.0 130.6 10.4 141.0 
106 0-8-12 196.0 41.0 78.4 16.4 94.8 
107 20-0-0 202.0 33.5 80.8 13.4 94.2 
108 Cheek 154.0 28.5 61.6 11.4 73.0 
111 0-0-20 260.0 24.0 104.0 9.6 113.6 
112 16-4-0 323.5 26.0 129.4 10.4 139.8 
113 4-16-0 308.0 37.0 123.2 14.8 138.0 
114 4-8-10 312.5 29.0 125.0 11.6 136.6 
115 Check 238.5 23.0 95.4 9.2 104.6 
116 0-20-0 170.5 41.0 f 68.2 16.4 84.6 
121 42.8.8 332.5 27.5 1383.0 11.0 144.0 
122 Check 251.0 25.5 100.4 10.2 110.6 
123 12-8-0 392.0 29.0 156.8 11.6 168.4 
124 8-12-0 338.5 38.0 135.4 15.2 150.6 
125 8-8-4 346.0 35.0 138.4 14.0 152.4 
1381 8-4-8 315.0 25.0 126.0 10.0 136.0 
132 0-12-8 280.0 21.5 112.0 8.6 120.6 
141 4-0-16 285.5 24.5 114.2 9.8 124.0 
142 4-12-4 284.0 29.5 113.6 11.8 125.4 
151 48-8-8 286.5 28.0 114.6 11.2 125.8 

1Phosphorie acid in form of floats. Ammonia in form of dried blood. #%Am- 
monia/in form of tankage. 4The percentages of fertilizer are indicated in the 
order of ammonia, phosphoric acid and potash. Thus 0-20-0 means ammonia 0 
per cent, available phosphoric acid 20 per cent and potash 0 per cent. Except as 
indicated otherwise in the footnote one-third of the ammonia is in the form of 
nitrate of soda and two-thirds as sulphate of ammonia; the phosphoric acid as 
acid phosphate and the potash in water soluble form. 
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Soil Test Experiment. Series A Planted to Oats in rors. 

The table shows the number of the plots, the yields per plot and the 

calculated yields of oats per acre. Each plot is one rod by four. 

They are arranged in rows I-19, 21-29, etc. Fertilizer was 

applied at the rate of 300 pounds per acre. 

| Yield lbs. per Plot Yield per Acre 
Plot Fertilizer* 
No. 3 

| | Grain Straw Grain 

11 0-20-0 23.0 16.0 28.8 
12 None 20.5 15.5 25.6 
3 None 20.5 23.5 25.6 

14 8-4-8 19.5 29.5 24.4 
15 Check 16.0 23.0 20.0 
16 12-0-8 20.0 19.0 25.0 

17 0-4-16 AIG.) 19.0 21.3 
18 4-12-4 10.0 19.0 12.5 
19 0-8-12 9.0 10.0 10.0 

Paks 4.81.8 22.0 42.0 27.5 
22 | Check 20.0 24.0 25.0 
93 | None 23.5 25.5 29.4 

yi 0-0-20 15.5 20.5 19.4 
25 | 4-4-12 14.5 16.5 15.0 
26 | 8-8-4 13.5 22.5 16.9 

27 Check 16.5 19.5 20.6 
28 42.8.8 14.5 21.5 15.0 
29 5-8-7 9.0 15.0 HH) 

31 | 12-4-4 26.5 49.5 33.1 
32 16-0-4 24.0 37.0 30.0 
33 4-8-8 20.0 39.0 25.0 

34 Check 18.0 21.0 22.5 
Eb | 4-16-0 18.5 20.5 23.1 
86 4-8-10 11.5 22.5 14.4 

a | _ 4-0-16 17.0 32.0 21.3 
38 12-8-0 17.0 32.0 21.3 
39 0-16-4 9.0 15.0 11.3 

41 Check 22.0 27.0 27.5 
42 8-12-0 19.0 35.0 23.8 
43 16-4-0 18.0 21.0 22.5 

44 43-8-8 19.0 32.0 23.8 
45 8-0-12 19.0 35.0 23.8 
46 Check 14.0 20.0 17.5 

47 0-12-8 11.0 10.0 13.8 
48 20-0-0 23.0 51.0 28.8 
49 Check 15.0 16.0 18.8 

1Phosphoric acid in form of floats. 2Ammonia in form of dried blood. ®Am- 
monia in form of tankage. 4The percentages of fertilizer are indicated in the 
order of ammonia, phosphoric acid and potash. Thus 0-20-0 means ammonia 0 
per cent, available phosphoric acid 20 per cent and potash 0 Der cent. Except as 
indicated otherwise in the footnote one-third of the ammonia is in the form of 
nitrate of soda and two-thirds as sulphate of ammonia; the phosphoric acid as 
acid phosphate and the potash in water soluble form. 
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Soil Test Experiment. Series B Planted to Clover m 1916. 

The table shows the number of the plots, the yields per plot and the 

calculated yields per acre. Each plot is one rod by four. They 

are arranged in rows, 51-58, 61-69, etc. Fertilizer was ap- 

plied at the rate of 150 pounds per acre. 

Plot No. Fertilizer* Yield per Plot—Lbs. Tons per Acre 

51 : 2-0-0 83 1.66 
52 0-12-8 88 1.76 
53 Check 48 96 

54. 8-0-12 387 74 
5D 5-8-7 51 1.02 

56 16-4-0 50 1.00 - 

57 8-12-0 69 1.38 

58 Cheek 26 52 
61 12-8-0 79 1.58 

62 4-0-16 64 1.28 
63 4-81.8 47 .94 
64 4-16-0 57 1.14 

65 Check 61 1.22 

66 4-8-8 79 1.58 

67 16-0-4 57 1.14 

68 12-4-4 43 86 
71 4-810 - 68 1.36 
72 Cheek 47 94 

73 8-8-4 63 1.26 
74 4-4-12 64 1.28 
75 0-0-20 382 .64 

76 0-16-4 76 1.52 

77 Check 44 .88 
78 42-8-8 29 58 

81 4-12-4 80 1.60 
82 0-4-16 49 .98 

83 12-0-8 68 1.36 

84 Check Slee 62 

85 8-4-8 51 1.02 
86 43-8-8 58 1.16 

87 0-8-12 : 53 1.06 
88 0-20-0 55 1.10 

1Phosphorie acid in form of floats. 2Ammonia in form of dried blood. %Am- 
monia in form of tankage. 4The percentages of fertilizer are indicated in the 
order of ammonia, phosphoric acid and potash. ‘Thus 0-20-0 means ammonia 0 
per cent, available phosphoric acid 20 per cent and potash 0 per cent. Except as 
indicated otherwise in the footnote one-third of the ammonia is in the form of 
nitrate of soda and two-thirds as sulphate. of ammonia; the phosphoric acid as 
acid phosphate and the potash in water soluble form. 
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NOTES ON THE EXPERIMENT IN 1918. 

~ Series A on which Maine 340 oats were planted and Series 

C on which potatoes were planted in 1918 were plowed in the 

fall of 1917. Series B clover plots remained from the previ- 

ous season’s seeding. The ingredients of the several fertilizer 

mixtures were carefully weighed and mixed by hand. Fertili- 

zer for oats and clover plots was applied broadcast while that 

for the potato plots was applied in the row. The clover plots 

were harvested August 6, and the hay weighed in the field, after 
curing. The seed sown was composed of equal quantities of 

Alsike and Red Clover. Not over Io per cent of the stand was 

red clover. Fertilizer was applied May 9. 

The fertilizer was applied to the oat plots on May g and 

planting was completed the same day. During the season some 

variation of color in the plants was noticed on the several plots. 

This, however, was not nearly so marked as observed on the 

potato plots. These plots were harvested on August 30. 

Fertilizer was applied to the potato plots on May 9g and 

planting was completed the same day. On June 19 the potato 

plants being about 6 inches in height, a heavy frost occurred 

freezing the vines to the ground. They did not fully recover 

from this set-back for the remainder of the season. 

The variation in color ranged from a very light green on 

the check plots and on the low nitrogen plots through a normal 

medium green on the plots carrying more or less balanced fer- 

tilizer, up to a very dark, deep green shade on the no-potash 

plots. The dark green color of the no-potash plots was so dis- 

tinct that these plots stood out in striking contrast to the re- 

maining plots. The plots were thoroughly sprayed with bor- 

deaux mixture during the season and no evidence of late blight 
was observed. The plots were harvested on September 23, 1918. 

DISCUSSION OF RESULTS. 

Although this is designed as a long term experiment and 

only after the accumulation of several years’ results can very 

definite conclusions be reached, it is interesting and instructive 

to make certain comparisons from year to year as the experi- 
ment proceeds. 3 
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OATS. SERIES A 1918. 

The plots arranged in their relations to fertilizer used are 

shown in the following triangular diagram. ‘The yield of straw 

is omitted from the diagram but is given in the table on page 44. 

Diagram of Oat Soil Test Experiment ro1S. Series A. 

The top number above the * is the plot number. The numbers con- 

nected by the - show the fertilizer formula, applied at the rate of 300 

pounds per acre. The letters N, P and K indicate the parts of the 

triangle where ammonia, available phosphoric acid and potash are re- 

spectively at their maximum amounts. The numbers below the * give 

the yield of oats per acre. The arrangement of the plots is shown by 

the diagram on. page 

N 
Highest Ammonia 

48 
20-0-0 

Ss 

29 
43 32 

16-4-0 16-0-4 
> 

23 30 
38 31 16 

12-8-0 12-4-4 12-0-8 
bs BS * 

21 33 5 
42 26 14 45 

8-12-0 8-8-4 8-4-8 8-0-12 
* ES * * 

24 17 25 24 
5 18 33 Z 

4-16-0 4-12-4 4-8-8 4-4-12 4-0-16 
* 5 2k > * 

23 13 25 15 21 
11 39 47 19 iW 24 

e202 0-16-4 0-12-8 0-8-12 0-4-16 0-0-20 
* 2k * * 

29 11 14 10 21 19 

Highest Phos- Highest Pot- 
phorie Acid ash 

15 22 27 34 41 46 
0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 

* 2 * * * * 

20 29 21 (a9) 28 18 

49 29 36 21 28 44 
0-0-0 5-8-7 4-8-10 4-818 4-8-8 AERTS 

19 11 14 28 15 24 

‘Phosphoric acid in form of floats. *Ammonia in form of dried 

blood. °*Ammonia in form of tankage. 
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In 1917 (See page 25 Bulletin 269) the yields were un- 

even largely because of the uneven stand due to seasonal 

causes. The yields were published but are meaningless as re- 

gards the effect of fertilizers. 

In 1918 the stands were fairly uniform and while not much 
can be learned from a single year’s results they are worthy of 

study. 

Grouped by the plots at the points of the triangle and by 

the center plots (See diagram page 38), the average yields 

are: 

‘Bushels grain 

Three ammonia plots, N3 in diagram Ly, 

Five ammonia plots, N5 in diagram 26 

Three available phosphoric acid plots, P3 in diagram 21 

Five available phosphoric acid plots, P5 in diagram 20 

Three potash plots, K3 in diagram 20 

Five potash plots, K5 in diagram 19 

Three center plots, Comp3 in diagram 22 

Five center plots, Comp5 in diagram. 21 

Three lower center plots, Am4 in diagram 18 

Three left center plots, Phos acid side 21 

Three right center plots, Potash side 24 

Six check plots 23 

Although as discussed below there seems to be an uneven- 

ness in the soil that was not expected when the test was begun, 

the above tabulation indicates clearly that ammonia (nitrogen) 

is the limiting factor in oat production as it was found to be 

in 1917 with potatoes on this Series. 

This is more clearly brought out in arranging the results,. 

as below, in the order of the ammonia (nitrogen) content. 

Six no ammonia plots 17 

Five 4 per cent ammonia plots 19 

Four 8 per cent ammonia plots " 22 

Three 12 per cent ammonia plots 26 

Two 16 per cent ammonia plots 27 

One 20 per cent ammonia plot 29 

The inference from the first tabulation given above that: 

phosphoric acid and potash had little influence on the yield is 

shown in the following tabulations for these elements. The 
series in the triangle that carried no ammonia are omitted since: 
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ammonia (nitrogen) was the limiting factor and their introduc- 

tion would mask the effects of phosphoric acid and potash. 

Five no phosphoric acid plots 26 

Four 4 per cent phosphoric acid plots 24 

Three 8 per cent phosphoric acid plots 21 

Two 12 per cent phosphoric acid plots 19 

One 16 per cent phosphoric acid plot 23 

Five no potash plots 24 

Four 4 per cent potash plots 23 

Three 8 per cent potash plots D5 

Two 12 per cent potash plots 20 

One 16 per cent potash plot 21 

CLOVER. SERIES B, 1918. 

The clover plots (Series C) in 1918 were not harvested 

but were plowed under in the fall of 1917 in preparation for 
the 1918 plotato plots. Series B 1918 were seeded to clover 

with oats in the spring of 1917. A mixture of equal parts red 

clover and alsike clover were used. The crop of 1918 was 

composed of about g parts alsike to I part red clover. 

As indicated by the varying yields obtained on the check 

plots, factors such as stand, residual plant food, possible lack 

of lime etc., on some plots evidently had far more to do with 
the yield of clover than the fertilizers had. During the whole of 
the growing season the plots were apparently very uneven in 

stand, thrift and general appearance. On the check plots as 

well as the-plots that are fertilized fairly alike the yields have 

very little relation to the fertilizer used or the location of the 

plots in the field. The lowest yield on a chick plot was less 
than half that on the almost adjoining check plot. Clover is 

supposed to respond to mineral fertilizers rather than to am- 

monia, but the highest yield was from the plot carrying only 

ammonia in the added fertilizer and the lowest yield on any 

fertilizer plot was that to which potash was applied. 

The plots arranged in their relation to the fertilizer ap- 

plied are shown in the following triangular diagram. 
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Diagram of Clover Soil Test Experiment ror. Series B. 

The top number above the * is the plot number. The numbers con- 

nected by - show the fertilizer formula, applied at the rate of 150 

pounds per acre. The letters N, P and K indicate the parts of the 

triangle where ammonia, available phosphoric acid and potash are re- 

pectively at their maximum amounts. The numbers below the * give 

the yield in tons per acre of field cured clover. The arrangement of 

the plots in the field is shown by the diagram on page 

N 

Highest Ammonia 

51 
20-0-0 

* 

1.66 
6 67 

16-4-0 16-0-4 
* 

1.00 1.14 
1 68 8 

12-8-0 12-4-4 12-0-8 
* * * 

1.58 .86 1.36 
57 73 85 54 

8-12-0 8-8-4 8-4-8 8-0-12 
* * * * 

1.38 1.26 1.02 74 
64 81 66 74 62 

4-16-0 4-12-4 4-8-8 4-4.12 4-0-16 

1.14 1.60 1.58 1.28 1.28 
88 6 52 87 82 75 

0-20-0 0-16-4 0-12-8 0-8-12 0-4-16 0-0-20 

1.10 1.52 1.76 1.06 .98 .64 
iz K 

Highest Phos- Highest Pot- 
phorie Acid ash 

CuHEcK PLots 

5S 58 65 72 He 8&4 
0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 

.96 aby? 1222 .94 88 -62 

SpecIAL ForRMULAS 

55 71 63 78 86 
5-827 4-8-10 AEB 28 ABER=8 428-8 

* * * * * 

1.02 1.36 .94 58 1.16 

*Phosphoric acid in form of floats. *Ammonia in form of dried 

blood. “Ammonia in form of tankage. 
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POTATOES I9I17 AND 1918. SERIES A AND C. 

Diagram of Potato Soil Test Experiment 1918. Series C. 

The top number above the * is the plot number. The numbers con- 

nected by the - show the fertilizer formula, applied at the rate of 1200 

pounds per acre. The letters N, P and K indicate the parts of the 

triangle where ammonia, available phosphoric acid and potash are re- 

spectively at their maximum amounts. The numbers below the * give 

the yield in hundredweights per acre. The arrangement of the plots in 

the field is shown by the diagram on page 

N 

Highest Ammonia 

107 
20-0-0 

> 

112 104 
16-4-0 16-0-4 

k oe 

140 128 
123 94 95 

12-8-0 12-4-4 12-0-8 
* * * 

6 141 143 
124 125 131 101 

8-12-0 8-8-4 8-4-8 8-0-12 
2K fe sf 2K 

151 152 136 167 
113 142 102 93 141 

4-16-0 4-12-4 4-8-8 4-4-12 4-0-16 
* * *« * 5 

138 125 156 154 124 
116 92 132 106 98 111 

0-20-0 0-16-4 0-12-8 0-8-12 0-4-16 0-0-20 

85 113 121 95 77 114 

P K 
Highest Phos- : Highest Pot- 
phorie Acid ash 

91 96 103 108 115 122 
0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 

se * ES k x * 

111 86 90 73 105 110 

97 aa 105 121 151 
57 4-8-10 4-818 428-8 428-8 

IL3}al 137 141 144 126 

*Phosphoric acid in form of floats. “Ammonia in form of dried- 

blood. “Ammonia in form of tankage. 
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The results for 1917 were given in detail in Bulletin 260. 

In 1918 the stand was even and other than the killing frost 

when the plants were about 6 inches high and from which 

they did not fully recover, the experiment was successful. 

The plots, Series C, 1918, arranged in their relations to 

fertilizer used are shown in the following triangular diagram. 

The plots showing the average yields in 1917 and 1918, 

arranged in their relation to the fertilizers used are shown in 

the following triangular diagram. 

Diagram of Potato Soil Test Experiment 1917 and rots. 

Series A and C. 

The numbers above the * and connected by the - show the fertilizer 

formula used each year and applied at the rate of 1200 pounds per acre. 

The letters N, P and K indicate the parts of the triangle where am- 

monia, available phosphoric acid and potash are respectively at their 

maximum amounts. The numbers below the * give the average yields 

per acre in hundredweights. 

N 

Highest Ammonia 

20-0-0 
K 

123 
16-4-0 16-0-4 

* * 

148 146 
12-8-0 12-4-4 12-0-8 

5, 154 143 
8-12-0 8-8-4 oaae Ae 

BS *k 

152 155 140 158 
4-16-0 4-12-4 4-8-8 4-4-12 4-0-16 

BS * * * * 

142 128 165 156 127 
0-20-0 0-16-4* O28 VRealZ Vo ora 

* * 

95 113 108 93 89 115 
P K 

(Highest Phos- Highest Pot- 
phoric Acid ash 

0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 
* 2K * cS * * 

5-8-7 4-8-10 Aegu8 428-8 =ag8g 
* * * * * 

129 139 145 135 141 

*Phosphoric acid in form of floats. *Ammonia in form of dried 

‘blood. “Ammonia in form of tankage. ‘Omitting this plot for 1917. 
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Grouped by the plots at the points of the triangle and by 

the center plots (See diagram page 36) the average yields 
are: 

Hundredweight per acre 

1917 1918 1917-18 

Three ammonia plots, N3 in diagram 157 121 139 

Five ammonia plots, NS in diagram Pe OZ, 135 143 

Three available phosphoric acid plots, P3 in 

diagram 103 112 108 

Five available phosphoric acid plots, P5 in 

diagram 111 122 117 

Three potash plots, K3 in diagram 115 105 110 

Five potash plots, K5 in diagram IZ) 115 116 

Three center plots, Comp3 in diagram 158 148 153 

Six center plots, Comp6 in diagram 154 144 149 

Three lower center plots, Am4 153 145 149 

Seven check plots 109 96 103 

There are uneven yields but the limiting effect of nitrogen 

is again shown in 1918. Its preponderance is shown by ar- 

ranging the results in the order of the ammonia in the fertili- 

zer mixtures. 
Hundredweight per acre 

1917 1918 1917-18 

No ammonia 5 plots* 101 101 101 

Four per cent ammonia 5 plots 147 139 144 

Eight per cent ammonia 4 plots 150 151 151 

Twelve per cent ammonia 3 plots 152 150 Syl 

Sixteen per cent ammonia 2 plots 160 139 147 

Twenty per cent ammonia 1 plot 151 94 123 

*Omitting plot 39 for 1917. 

Average yield from plots carrying ammonia and potash and no phos- 

phoric acid in the fertihzer mixtures. 

. Hundredweight of potatoes 

1917 1918 Average 

Average yield 4 plots 150 149 150 

Average yield from plots carrying ammonia and phosphoric acid and 

no potash in the fertilizer mixtures. 

Hundredweight of potatoes 

1917 1918 Average: 

Average yield 4 plots 146 141 144 

The above tabulations show that omitting phosphoric acid 

from the fertilizer had no effect upon the yield, while omitting 
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the potash reduced the yield 6 hundredweight. This is in ac- 

cord with the results that have been obtained in the so-called 

no-potash experiments conducted the past 4 years on Cari- 

bou loam on Aroostook Farm. The application of as little as 

30 pounds of potash per acre increased the yield about 20 per 

cent. The application of larger amounts gave no further in- 

crease. 

These results for the 2 years seem to warrant the tenta- 

tive conclusions that on Caribou loam on Aroostook Farm 

while nitrogen is the limiting fertilizing factor, a small amount 

of potash* is also needed to produce maximum yields. 

THE RESULTS FROM THE PLOTS ARE UNEVEN. 

The field selected for this soil test experiment was. care- 

fully considered before the soil test was begun. The first year 

the Station had the farm (1914) this field was in potatoes. 

Fifteen hundred pounds per acre of 5-8-7 fertilizer was used. 

The yield while not very large was apparently even over the 

whole piece. The next year it was seeded to oats and timothy. 

The yield of oats in 1915 and of timothy in 1916 seemed to 

be uniform over the piece. The field was plowed soon after 

haying in 1916 and the plots were laid out. It was hoped that 

a detailed soil survey would be made by the experts of the 

Federal Department of Agriculture. But such a study has not 

as yet been practicable. A preliminary survey that was made 

confirmed the opinion formed from the’ 3 crops that had 

been harvested by the Station as to its probable uniformity. 

Nothing was known of the treatment of the field prior to its 
purchase by the State. The former owner carried quite a num- 

ber of head of dairy animals and applied the manure to the 

land. This was applied in the convenient, but not from the 

standpoint of uniform application desirable, way of drawing 

into piles in the field and later distributing it. Such a practice 

*The fact is well known that during the past few years partial or 

almost entire crop failures have been experienced on certain other types 

of soil not only in Aroostook County but in other parts of Maine and 

the remainder of New England as well, where no-potash fertilizers 

have been used for potatoes. In Aroostook these crop failures due to 

lack of potash are almost wholly confined to the Washburn loam or 

closely related’ soils. 
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-would make the supply of plant food uneven. But as this 

field was a long distance from the buildings and until the Sta- 

‘tion took possession separated from the rest of the farm by a 

‘run with a very bad road, it is not likely that great amounts of 

farm manure had been taken to this field. 

In Series A, with potatoes in 1917, the plots in the ninth 

row (19, 29, 39, and 49) gave low yields. Plot 19 is without 

nitrogen in the fertilizer. And with ammonia as the limiting 

factor a small yield would be expected. Plot 29 had a special 

mixture of 5-8-7 formula. Its yield was about 20 hundred- 

weight below what one would have expected. Plot 39 was 

also without ammonia in the fertilizer. During the whole sea- 

son of 1917 the plants on plot 39 had a discouraged look and 

the yield was even lower than that on the check plot 49. And 

the yield on this check plot was about 20 hundredweight be- 

‘low the next lowest check plot and nearly 30 hundredweight 

below the average yield for the check plots. 

With 2 crops, one of potatoes and one of oats, on the 

‘plots on Series A and with nitrogen the limiting factor in both 

‘crops on this land, it is possible to draw some inferences as 

to the uniformity of the soil on the different plots from these 

yields. 

As the plots are numbered in rows from east te west by a 

row and plot number, thus plot 11, means row 1, plot 1, it 

‘makes it that from south to north all the plots in which the 

figure 1 is the second figure in the plot number are in one row 

‘or tier, and all the plots with 2 the second figure are in the 

next tier etc., (see diagram of field page 41). Hence the plots 

-can be considered in a south to north relation as well as an east 

to west. Plots treated with ammonia, phosphoric acid and 

‘potash, and check plots and no ammonia plots occur in nearly 

every south and north tier. The yields from the fertilized 

plots and the check plots and those without ammonia in the 

‘mixture are tabulated by tiers of plots and again by groups of 

3 tiers in the table that follows. : 
The field slopes gradually from the east to the west. The 

‘plots are numbered from east to west. Therefore the groups 

of plots in which the second figure is I is at the east side of 

‘the field“and they progress toward the west until the last group 

-with 9 as the second figure is reached. It will be noted that 
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in the complete fertilizer plots and in the check and no am- 
monia plots when grouped by threes (rows 1 to 3, 4 to 6, and 

7 to g) the yields are the largest at the east end and decrease 

pretty regularly toward the west. 
Although the resulting yields indicate that the field is not 

as uniform as it was hoped the experiment will be continued 

for at least another growing season. 

Table showing yields per rows of the plots that have complete 

fertilizer (ammonia, phosphoric acid and potash) and plots 
that carried no fertilizer or a fertilizer without am- 

mona. The yields of the potatoes m 1917 are 

given in hundredweights and of oats in 1918 
im bushels per acre. 

| Complete fertilizer plots Checks and no ammonia plots 
| 

Crop Yields Crop Yields 
Tier NUM bers | Sees ee eee NIM ber 

plots | plots 
Potatoes Oats Potatoes Oats 

1 2 158 31 1 105 29 
2 ail 164 30 1 133 29 
3 | 2 164 24 0 0 0 
1to3 | 5 161 28 2 119 29 
4 | 4 149 24 2 117 21 
5 153 20 1 111 20 
6 3 147 19 1 108 18 
4to6 | 7 149 21 4 113 20 
aj al 129 21 3 99 17 

8 | 2 128 14 0 0 0 
9 | il 126 11 2 86 15 

1K) 4 128 15 5 94 17 

| 
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THE VARIATION OF AYRSHIRE COWS IN THE 

QUANTITY AND FAT CONTENT OF 

THEIR MILK! 

RaymMonp Peart AND JOHN Rice MINER 

The present work has for its purpose a biometrical analy- 

sis of the normal individual variation in the milk flow and the 

fat content of the milk in Ayrshire cattle. 

The investigation was undertaken because of a strong con- 

viction that a fairly comprehensive knowledge of the normal 

variation of a character which is to be made the basis of in- 

heritance studies is essential if such study is to be critical. 

This viewpoint is entirely independent of any position which 

one may hold regarding the significance of different kinds of 

variation. As a matter of biological fact one never deals 

actually with one sort. of variation absolutely free. from the 

influence or effect of all others. For, even though we may 

be studying a discontinuous variation of strictly germinal 

origin and control, there will be, in the actual somatic expres- 

sion of this variation, a super-imposed fluctuating variation of 

non-germinal origin. 

These considerations become particularly significant when 

the character dealt with is one especially subject to environ- 

mental influences, in consequence of which the fluctuations 

assume highly significant proportions in relation to the under- 

lying germinal differences. Such characters are, for example, 

fecundity, fertility, and, to a marked degree, milk production 

in cattle. Any milk or fat record represents the result of the 

action of a complex of factors, of which those classed broadly 

as environmental certainly play a very important part. To 

arrive at any sound conclusions regarding the inheritance of 

these characters it will be essential to form some sort of judg- 

ment as to the proportionate parts which genetic and environ- 

‘This paper is a resumé of an extensive technical paper with the 

same title published in the Journal of Agricultural Research. 
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mental factors play in the production of particular, individual 

records. It seems perfectly clear that a prerequisite to any- 

thing approaching a sound basis for such a judgment is a 

thorough analytical study, with the best of biometric tools, of 

the normal variability of milk and fat production. 

MATERIAL 

The present study is based on the records of Ayrshire 

cattle published in the Reports of the Ayrshire Cattle Milk 

Records Committee of Scotland, compiled by Speir and Howie.’ 
Portions of the very valuable records gathered by this Com- 
mittee have been used by other students of the problems of 

milk production, notably Wilson, Pearson, and most recently 

Vigor. : 

The reports under consideration include, so far as it is 

possible to get the information, the following items: 

1. Total milk produced (in gallons). 

2. Average percentage of fat, determined from periodic 

3. Total milk calculated to a 3 per cent fat basis. 

4. Weeks in milk. 

5. Age of. cow. 

6. Date of last calving. 

7. Miscellaneous information about the cow, particularly 

of abnormal circumstances of any sort during the test. 
In the present study all available records from the 1908 

and 1909 Reports have been used, if they came within the fol- 

lowing regulations which we established in order to secure 

critical material for variation study. 

a. The record must be complete in all particulars, (1. e., 

cover items I to 6 in the list above). 

b. The record. must be based on 32 or more weeks in 

milk. 

c. There must be nothing of an abnormal or unusual na- 

ture about the cow or the lactation, so far as dis- 

coverable from the records. 

*It is a great pleasure to acknowledge, with grateful thanks, the 

kindness of Mr. John Howie of Ayr, Scotland, the Secretary of the 

Milk Records Committee, in furnishing a set of the Committee’s Re- 

ports for this investigation. 
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The two characters dealt with ‘itr this study are (a) aver- 

age milk yield per week in gallons, and (b) average fat per- 

centage. ‘The values for the former were obtained by dividing 
the total yields as given in the Reports by the weeks in milk. 

The fat percentage figures were taken directly from the Re- 

ports. The ages were taken as centering at the mid-point of 

each year. That is, for example, all cows recorded at 3 years 

or more in age, but less than 4 years were put in the 3-year 

class in the tables of the present paper. A 3-year old hence 

is to be taken as including anything between 3 and 4 years. 

THE CoMPARATIVE VARIABILITY OF Mitxk PropucTION 

_ Milk production is essentially a physiological character. 

It is a matter of some interest and significance to examine the 

variability of the character in comparison with other physiolog- 

ical characters, and also with some that are more strictly mor- 
phological, as, for example, bone measurements. Such com- 

parisons may be made through coefficients of variation. It 

must, however, always be kept clearly in mind just what a 

coefficient of variation is, and care must be taken to avoid 

drawing too sweeping or even entirely unjustified conclusions 

from comparison of these constants. What the coefficient of 

variation measures is the percentage which the “scatter” or 

variation exhibited by a distribution as measured by the stan- 

dard deviation, is in the mean of the character varying. For 

some purposes this percentage is meaningless. 
In Table 1 (page 62) are given coefficients of variation 

for a number of characters for purposes of comparison with 

milk yield. The coefficients are arranged in order of descend- 

ing magnitude. 

This table brings out the well-known fact, which has been 

discussed in some detail by Pearl, Gavin, and others, that, in 

general, physiological characters exhibit high coefficients of 

variation as compared with strictly morphological characters. 
Characters which are intermediate in their quantitative deter- 
mination, as, for example, the length of the egg in the domestic 

fowl, give coefficients of variation intermediate in value. Pure- 

ly physical characteristics which are usually regarded by physi- 

cists and chemists as “constants,” such as the specific gravity 

of eggs, show very low coefficients of variation. 
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It is of interest to compare the coefficients of variation for 

total yield and absolute amount of fat in the mixed milk of a 

large herd with those for milk yield as discussed in the present 

paper. It is seen that the former are about 9, whereas the co- 

efficients for milk yield give values of about 17 to 25, depend- 

ing upon whether cows of all ages or of a single age are con- 

sidered. 

In the case of secular variation in the amount of quality 

of the mixed milk of a large herd, individuality of the animal 

as a source of variation is entirely eliminated. The observed 

variation must there be due to the combined action of all the 

external environmental influences which affect in greater or 

less degree the milk yield of every cow. 

On the other hand, the constants of variation for milk 

yield determined in this paper are based upon the diversity or 

variation exhibited among a large number of different cows in 

respect of weekly yield. Here one primary factor in the causa- 

tion of the observed variation must be the individuality of the 
animal in respect of milking ability. By individuality in this 

sense is meant the genotype of the individual with regard to 
the character named. But in the causation of the variation in 

milk yield as here discussed there must be involved the com- 

bined influence of the individuality of the animal plus that of 

all the environmental factors which act in producing variation 

in the mixed milk of the herd, since each of these causes in- 

fluence every individual animal while it is making its individ- 

ual record. 

It is, therefore, possible to make comparison here between 

observed variations (as measured by the coefficient) due, on 

the one hand, to environmental influences alone, and, on the 

other hand, to genotypic differences plus environmental influ- 

ences. The differences should represent that part of the ob- 

served variation due to genotypic differences. 

The figures as they stand suggest that roughly about one 

half of the variation (measured by the coefficients of varia- 

tion) in milk yield results from the varying genotypic individ- 

uality of the animals in respect of this character, and the other 

half results from the varying external circumstances to which 

cows are subjected during lactation and which have an effect 

upon the flow of milk. Or, to put the matter in another way, 
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if the conclusion just stated were true it would mean that if a 

large number of cows were placed in environmental circum- 

stances which were at once ideal and uniform we should ex- 

pect the variation exhibited in milk production to be roughly 

about one-half of that which we actually find when we meas- 

ure this variation under ordinary circumstances. 

In the case of fat content of milk, individuality has clear- 

ly much more to do with determining variation. Here the 

effect of the environment is extremely small. 

TABEE 1. 

Coefficients of Variation for Various Characters. 

(English males) | 
Specific gravity of egg (Domestic fo 

Cocfficient of Authority 
Characters Variation 

Number of children, per family 48.41 Powys 
(New South Wales) 

Area of comb (Domestic fowl!) et 39.97 Pear! and Pearl 
Weight of splesn (English males) 38.21 Greenwood 
Size of litter (Mouse) 37.50 Weldon 
Lambs per birth (Sheep) 35.78 Pearl 
Dermal sensitivity (English males) 35.79 Pearson 
Annual egg production (Domestic fowl) 34.21 Pearl and Surface 
Size of litter (Poland-China swine) 27.41 Surface 
Size of litter (Duroc-Jersey swine) 26.09 Surface 
Milk yield (Total lactation) 25.78 Gavin 
Milk ‘yield (Daily average) 25.72 Gavin 
Fecundity* (Horse) 24.77 Caleulated from data of 

Pearson 
Heart weight (English males) 22.22, Greenwood and Brown 
Weight of kidneys (English males) 21.05 Greenwood and Brown 
Weight of liver (English males) . 29.82 Greenwood and Brown 
Swiftness of flow (English males) 19.40 Pearson 
Body weight (English males) { - 18.91 Gresnwood and Brown 
Rev. maximum daily milk yie!d (For 17.998 Gavin 

given age) ; | 
Weekly Milk Yield (Ayrshire cattle) 17.08 \This paper 
Breathing capacity (English males) 16.60 Pearson 
Strength of pul! (English males) 15.00 |/Pearson 
Weight of shell of egg (Domestic fow!) 13.86 |Curtis 
Body weight (Domestic fowl) 12.66 |Curtis 
Weight of albumen of egg (Domestic 12.27 Curtis 

fowl) 
Length of red blood corpuseles 11.85 Pearson 
4 (Bufo tadpoles) 
Weight of yolk of egg (Domestic fow)) 11.31 |Curtis 
Amount of fat in mixed milk 9.68 Pear! 

(Daily fluctuations) 
Yield of mixed milk (Daily fluctuations) 9.05 {Unpublished data in this 

| laboratory 
Fat percentage of milk. (Ayrshire) 8.81 This paper 
Weight of egg (Domestic fow!) 8.36 Pearl and Surface 
Brain weight (Bavarian males) 8.12 Pearl 
Length of forearm (English males) 5.24 |Pearson and Lee 
Length of femur (French males) 5.95 |Pearson 
Length of egg (Domestic fowl) 4.24 Pearl and Surface 
Stature (English males) 3.99 {Pearson and Lee 
Horizontal circumference of skull 2.87 |Macdonell 

Pearl and Surface 

__ *Fecundity here means the fraction which the actual number of offspring aris- 
ing from a given number of coverings is of the possible number of offspring under 
the circumstances. | 



62 MaIne AGRICULTURAL EXPERIMENT STATION. 1919. 

Tue RELATION OF MILK AND Fat PRODUCTION TO AGE 

With the analyzed variation data furnished by this study, 

it is possible to consider the problem of the changes in milk 

production per unit of time and in mean fat percentage, with 

advancing age of the cow. The great importance of a thorough 

and comprehensive knowledge of these relationships, if one 

is to make any adequate investigation of the inheritance of 

milk and fat production is sufficiently obvious. It is a perfect- 

ly well known fact, incorporated in all rules for advanced reg~- 

istry of dairy cattle, that milk production does change with 

age, and to a marked degree. Until investigations on this sub- 

ject were undertaken in the Biological Laboratory of the 

Maine Station some years ago it has always been assumed by 

those (such as advanced registry officials) who have had to 

deal with the problem that the changes of milk production 

with age were linear up to “mature” age, usually taken as 5 

years, and that after that time there was no further change 

with advancing age. How far wrong such an assumption is 

will be shown below. It was pointed out four years ago by 

Pearl in a preliminary paper based on calculations then com- 

pleted that the fundamental law of change with milk flow 

with age is logarithmic.* 

Let us now examine the facts for Ayrshires, considering 

first mean weekly yield. The mean weekly yields in gallons 

for the combined distributions from age 2 to age 16 inclusive 

are exhibited in Table 2. The calculated values are those 

given by a logarithmic curve, of which the equation is 

y = 12.4766 + .6146% — .03664#7 + 3.6641 log “ 

where y denotes mean weekly yield in gallons and wx age in 

years, taking origin from 1 year. 

It is very evident from Table 2 that the change here is 

logarithmic. No better agreement between observation and 

theory than that here shown could be expected. The law of 

change may be stated in words in the following way. In these 

Ayrshire cattle the absolute amount of milk produced per unit 

of time increases with the age of the cow until a maximum is 

*See Bulletin 262 this Station. 
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reached, but the amount of increase diminishes each year with 

advancing age until the absolute maximum of production is 

reached. After the time of maximum productivity the absolute 

production per unit of time decreases with advancing age, and 

by a continually increasing amount. 

AMBIEN, 

Comparison of observed mean weekly yields at different ages 

with those calculated on the assumption that the change 

is logarithmic 

Age in years” Observed mean weekly Calculated mean weekly 

yield yield 
2 13.610 13.055 
3 13.841 14.656 
4 15.230 15.730 
5 16.463 16.544 
6 17.470 17.183 
7 18.049 17.684 
8 18.260 18.067 
9 18.556 18.344 

10 18.738 18.524 
litt » 18.111 18.610 
12 18.457 18.608 
13 18.750 18.519 
14 17.950 18.346 
15 18.131 18.071 
16 17.875 17.754 

With the equation relating to mean weekly yield and age 

in hand we may consider the important problem of the age 

at which milk production is at a maximum in these cows. To 

get an answer to this question we have obviously only to equate 

a to zero and solve for #. 

We have 

dy 1.5913 
OA OO A277 ee 

dx ao 

When 

dy 
== = 0, we have 

4% = 10.4720 

Or, we may say that in the large group of cows here dealt 

with the maximum rate of milk production per unit of time 

is only reached when the cow is 11) years old. 
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Turning next to the relation of fat percentage to age we 

have the essential data exhibited in Table 3. 

PAB ICE Hes: 

Mean fat percentage at different ages 

Age in years Observed mean fat Calculated mean fat 
percentage percentage 

2 8.852 3.862 
3 3.903 3.827 
4 3.775 3.793 
5 3.716 3.759 
6 3.685 3.725 
7 3.691 3.690 
8 3.664 3.656 
9 3.636 3.622 

10 3.600 3.607 
11 3.629 3.604 
12 3.599 3.601 
13 3.606 3.598 
14 3.592 3.595 
15 3.500 3.593 
16 3.662 3.590 

From an examination of the observed figures it appears. 

that in general the fat percentage tends to decline with advanc- 

ing years of age until the tenth year is reached. From that 

point on, allowing for chance fluctuations and the fact that 

the numbers dealt with get progressively smaller, the fat per- 

centage appears to remain about constant for the rest of the 

cow’s milking life. Consequently, it has seemed best to break 

the curve at the Io year point and fit the two parts separately, 

each with a straight line. The resulting figures are given in 

the “calculated” column of Table 3. The equations to the two 

lines are as follows, the fitting having been done by the method 

of least squares. 

From 2 to 10 years of age: 

y = 3.896 — .03434¥ 
From 10 to 16 years of age: 

y == 3.610 — .00284% 



BULLETIN 280 

APPLIANCES AND METHODS FOR PEDIGREE 

POULTRY BREEDING AT THE 

MAINE STATION. 

Joun W. Gowen. 

This bulletin is largely a reprint and compilation of Bul- 

letins No. 159 and 165 with the similar titles which are now 

out of print, by Raymond Pearl and Frank M. Surface. The 
appliances and methods now in use are those which the experi- 

ence of these men have found most worthy of perpetuating and 

in addition the new practices and apparatus which the further 

years of experience have found advantageous in pedigree poul- 

try breeding. 

Since the time of the publication of the previous bulletin 

on this subject the growth and demand for pedigree stock has 

so increased that little argument is required to convince the 

live poultryman that an accurate and trustworthy pedigree sys- 
tem for the birds in his flock is a business proposition. ‘The 

technical problems that arise in the arrangement of the system 

for pedigreeing often seems to be quite intricate and complex. 

In its breeding work the Station has a working solution of 

some of these technical problems that appear to have the ad- 

vantages of accuracy, simplicity and completeness. Since 

these methods have proved to be useful in actual practice and 

are in considerable demand, it seems desirable to revise and 

republish them for the benefit of other breeders who wish to 
keep exact pedigrees. 

OUTLINE OF STEPS-TO BE FOLLOWED. 

-In order that a concrete idea may be gained of the nature 
of the technical problems which present themselves in pedigree 

breeding work with poultry, it may be well to trace the opera- 

tions which demand attention in the production of a chicken 
= ea 
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of known ancestry. First it is necessary to have a system of 

bookkeeping for keeping the pedigree records proper, which 

shall be accurate, easy of reference, and simple enough to be 

operated rapidly so that it can withstand the stress involved 

in the recording of 500 or 600 chickens all hatching at the same 

time (page 68). 
The appliances on which the pedigree system depends for 

its Operation must first include a device to record on each egg 

the number of the hen which laid the egg. This record coupled 

with a knowledge of the male bird kept in the breeding pen 

with the hen which laid the egg in question gives the first step 

in the knowledge of the ancestry of the chick (page 68). But 

in order to get an exact record of the hen which lays a particu- 

lar egg it is necessary to resort to the use of trap nests. The 

first technical problem which presents itself in pedigree poul- 

try breeding is then to get a trap nest which shall be as nearly 

as possible ideal (page 77). 

Having made a record of the egg the next problem is that 

of properly storing the eggs laid by the different hens until 

such time as a sufficient number shall have accumulated to fill 

an incubator. It is not only highly desirable but almost abso- 

lutely necessary that the eggs originating from different 

mothers should be kept separate from the time they are laid 

so that at any time all the eggs which have come from a given 

mother since the last date of incubation may be found together. 

This requires an egg distributing table in which the eggs can 

be mechanically turned all together (page 77). 

Arriving at the actual incubation there presents itself’ in 

all pedigree poultry breeding work the matter of keeping the 

eggs originating from a given mother and the chicks which 

hatch from them together in the incubator so that the pedigree 

of the chicks at the time of hatching may be accurately re- 

corded. This means that some sort of a device must be per- 

fected for holding individual eggs and chicks of the same an- 

cestry together in the incubator, and separate from all others 

(page 82). 

After the chicks are hatched it is necessary to give each 

individual a distinguishing mark which will be a reference to 

the records, wherein will be told its parentage. This necessi- 
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tates methods of expeditiously and accurately handling chick 

leg bands (page 84). 
The methods and appliances which have been devised in 

connection with the breeding work at the Maine Station bear 

upon each of ‘the matters enumerated at one point or another 

The remainder of the bulletin is devoted to detailed descrip- 

tions of these methods and devices. 

Ea Vi On KEEPING PEDIGREE RECORDS: 

There are probably as many systems of keeping pedigree 

records as there are breeders who are interested in such rec- 

ords. Each breeder’s particular interests or needs lead to the 

adaptation of records to meet these needs. There is reason to 

believe, however, that not a few breeders keep their pedigree 

records in so unsystematic a manner, that on the one hand, a 

great deal of time and labor is lost in tracing pedigrees and 

in entering new, and, on the other hand, there is great likeli- 

hood of error occurring in the records themselves because of 

the unwieldy character of the method by which they are kept. 

All will agree that the thing to be desired in such a system of 

records is that any given pedigree or step in a pedigree may be 

looked up or entered with the least possible expenditure of 

time and labor and the greatest possible accuracy. The sys- 

tem of record keeping in use in the breeding work here is 

thought to realize this ideal very well. It has been, tested under 

conditions calculated to put any record system under the sever- 

est kind of strain and has stood the test satisfactorily. 

Its simplicity is its great recommendation. 

GENERAL Potnts REGARDING PEDIGREE RECORDS. 

For keeping the pedigree records in the breeding work of 

the Station the loose leaf system has been adopted as best for 
this work. All records are kept on sheets of uniform size 

(5 x 8 inches) which are readily removed or inserted in a 

patent type of binder which is used. In keeping the records, 

sheets of different colors are used for different specific classes 

of data. For example, the mating sheets (cf., p. 69 below) 
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are printed on orange paper; incubator records on pink paper; 
autopsy records on blue paper, and so on. ‘This point of us- 

ing different colored sheets for different parts of the records 
is a valuable aid in quickness of reference. 

It will be noted in the account of the system of record 

keeping which follows that an effort is made at every possible 
point to make the numerical features of the records run in 

continuous series. . Consequently all. bands are bought from 

the manufacturer stamped consecutively from one up to the 

number desired. 

Im connection with the matter of consecutive numbers it 

may be said that in keeping the breeding and egg records in 

the work here, an automatic numbering machine has been found 

to be an extremely valuable mechanical aid. 

Tuer Martine SHEET. 

The fundamental starting point of the present system of 

records, is the use of what will be spoken of throughout as 
“mating number.” The idea is this: When a particular hen 

and cockerel are put together in a mating pen there is given to 

the mating so formed an arbitrary number called the mating 

number. While these mating numbers are perfectly arbitrary 

they are taken consecutively for reasons of convenience re- 

ferred to in the preceding section. The mating number itself 
gives no statement of the pedigree but it forms one element 

of an index wherewith the pedigree can be very quickly and 
easily looked out.. At the time when the mating is made up 

and the mating number is assigned, there is prepared a mating 

sheet so-called, which is shown in Figure 10 somewhat re- 
duced. The purpose of this mating sheet is to show in one 
place the individuals which comprise a given mating and all 

the progeny which arise from that mating. The mating sheet 
might with equal propriety be called a “family sheet” since it 

would include in a human pedigree records of a given pair of 

parents and all their children. Similarly the mating number 
might be called the “family number.” It corresponds to the 

family name in a human family for a single generation. It 

differs from a family name in that it is not transmitted either 
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through male or female lines. Instead every new mating re- 
ceives a new mating number. 

o No. 
PARENTAGE OMEN DATE MATING NO. 

PEN NO. 

Chick | Adult |_| | Hatch. 
.»|| Band No. | Band No. | Sex | Hatched Matings ing Remarks 
& | Weight 
F=| | 
nm 
| a Rete A 
Az] 
~ ——— eee 

= 
| aera —— 

= | | = | 
» a flere 

RQ 

2 annie Tecra seal 
2 
K — poe 
B)]. } 
_|.-—_ ——— —— —— 
an | 
< pee Se ee 
o 

& ae Soe 
s 

= amass Seas 

NOTES ON MATING 

Fig. 10. Facsimile of mating sheet, reduced. 

With the general idea of the purpose of mating numbers 

in mind the significance of the arrangement of the mating sheet 
as shown in Figure Io is plain. At the top of the sheet there is 
placed the “Parentage ;” that is, the designating band numbers 

of the two individuals that compose the mating which is char- 

acterized in the records by the mating number at the upper right 

hand corner of the sheet. For convenience an arbitrary rule is 

made to put the band number of the male bird above that of the 

female. The date at the top of the sheet is the date at which 

the mating was made; that is, it is the date on which the two 
mated birds were put together in the mating pen. There is 

also placed at the top of the sheet the number of the pen in 

which these mated birds were kept. Below the horizontal 

double line on the mating sheet the space is devoted to the 
progeny which arise from the mating. In the first column is 
put the chick band number of each chick hatching from this 
mating. As has been previously pointed out the arranging the 
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bands on the wire makes them come in numerical order. The 

second column provides space for the insertion of the adult 

band numbers for such of the chicks coming from the mating 
as are kept over as adult birds, either for egg record tests or, 

in the case of cockerels for breeding purposes. In the .third 

column is recorded the sex of each chick as soon as it can be 

determined. In the fourth column is placed the date of hatch- 

ing of each chick. This column is of the proper width to take 

the ordinary band dating stamp. 

The fifth column which is headed “Matings” on the sheet 

is intended to contain a very important part of the pedigree 

records. In this column are inserted the mating numbers of 

those matings into which each individual may in its adult life 

enter. Through the mating numbers in this column the con- 

nection is made between the parent individuals at the top of 

the page and all their grandchildren and progeny farther re- 
moved. An example will illustrate how this is done: Suppose 

that an individual having an adult band number 244 has the 

number 622 in the column heading “Matings.” This will sig- 

nify that to look up the records of the offspring of bird No. 
244 one must turn to mating number 622. On.that mating 

sheet will be found a record of all the immediate offspring of 

this bird arising from the particular mating 622. But the par- 

ents of bird 244 are given on the sheet where 244 itself appears 

as a chick and as an adult. Hence, there is formed a direct 

connection in the records between all the individuals in a line 

of descent. All ramifications: 7f a pedigree may be followed 

with ease, and very quickly. ¢he mating numbers inserted in 

the column headed “Matings” are inclosed in brackets. 
In the last column headed “Remarks” are put brief notes 

of a miscellaneous character, such as references to autopsy 

records and the like. 

In addition to the mating sheet just described it is often 

desirable to make out also for each mating on an ordinary hori- 
zontal ruled sheet of the same size punched to go into the same 

note books a general account of the mating with a statement 

of the specific purpose for which this mating was made. This 

record should include all pertinent data regarding the mating. 

The sheet on which this record is made should have the mat- 

ing number placed in the upper right hand corner. 
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DESCRIPTIVE .CATALOG OF BREEDING STOCK. 

Certain other information although not absolutely neces- 
sary is of considerable aid in looking up a pedigree. The first 

‘sheet should contain the following information. 

1. The mating number of the mating from which the bird 

to which the sheet pertains originated. 

2. All mating numbers of matings into which this bird as 

an adult enters. 

3. The chick band number of the bird. 

A. A description of the bird, This will vary in extent 
and in character with the purpose for which the bird is used 

as a breeder. 

This sheet may be made a part of the egg record as these 

sheets for ease in handling must be filed in this way. An egg 

record so arranged is shown in Fig. 11 page 74 with a further 

description of its use. 

INDICES. 

Besides the two kinds of record sheets already described— 

the mating sheet and descriptive catalog sheets—there is neces- 
sary in the system of pedigree records here described only 

Ome other type of record... It is necessary for the most con- 

venient operation of the system (though not for its complete- 

ness or accuracy) that there be prepared certain indices. The 

underlying reason which makes these indices necessary is that 

it is most simple and convenient to find any desired point in a 

set of figures if those figures are arranged in consecutive order. 

It is therefore desirable, or indeed necessary, that a person 

approaching these pedigree records from any point—whether 

chick, adult bird or mating—should find the numerical desig- 

nations of the individuals in the class with which he starts ar- 

ranged in consecutive order, with proper cross references to 

the other classes. To attain this result it is necessary to have 

the following indices. 

1. The “mother-mating” index. On this index which oc- 

_cupies a single foolscap sheet and is fastened to a board to fa- 

cilitate handling in the incubator cellar, the band numbers of 

all the hens in the breeding pens (potential “mother” hens) 
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are arranged in columns in consecutive order. In parallel col- 

umns there is set down over against each hen’s number the 

number of the mating to which she is a party. This index is 
used when the pedigreed chickens are leg banded after hatch- 
ing. Each egg from the breeding pens is marked when gathered 

with the number of the hen which laid it. When the eggs 

from any given hen are set in the incubator the tag on the end 

of the pedigree basket (cf., p. 83) is marked with the hen’s 

(1.e., the mother’s) number. After hatching when a basket 

containing chickens is taken from the incubator for the band- 
ing this mother’s number is looked out on the index at a glance, 
and the corresponding mating number tells at once where to 

open the book containing the mating sheets in order to enter 

the band numbers of the chickens. With the aid of this index 

sheet one person can enter chick records approximately as 

fast as two persons can band the chickens. 

2. The “chick-adult-mating” index. In this index all 

chick band numbers are arranged in columns in consecutive 

order, on sheets of note book size 5” by 8”. In parallel col- 

umns there is’ space provided in which to set over against each 

chick band number (a) the adult band number of the same in- 

dividual and (b) the mating number of the mating from which 

that individual originated. The need for this index is as fol- 

lows: Suppose one picks up a chick on the range with a par- 

ticular band number and desires to know its pedigree. The 

question which immediately presents itself is: “What was the 

mating number of the mating from which this chick arose?” It 

obviously would be a great task to hunt through all the mating 

sheets until one came upon this chick band number. But if 

there is arranged an index in which the chick band numbers 

are arranged in consecutive order, and having in parallel col- 

umns the mating number of the mating from which each chick 

arose it will clearly be possible to turn very quickly to the mat- 

ing sheet corresponding to any individual chick number. Hav- 

ing the proper mating sheet in hand it is the simplest of mat- 

ters, as has been shown above, to trace the entire pedigree. The 

mating numbers in this index are most conveniently entered at 

the time of hatching. The adult numbers are entered when the 
bands are changed. It will be seen that, with these indices 

and the mating sheets described above, from whatever stand- 
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point one approaches the records with the desire of looking 

out the pedigree of any bird the task will be found easy. If 

one starts with the chick to look up the pedigree the point of 

departure is the “chick-adult-mating” index. This index refers 

to the proper mating sheet. If one starts from an adult bird 

either the “adult mating” index or the descriptive catalog refers 

egain to the proper mating number. The mating sheets them- 

selves are arranged in the book in consecutive order so that 

to turn to a given mating sheet is no more trouble than to turn 

to any given page of a book. 

SUPPLEMENTARY RECORDS. 

THE EGG RECORD. 

The simplicity and broad scope of this pedigree system 

enables any number of special records to be hung on it, with 

a knowledge that the record of any individual hen may be 

easily found. The egg record sheet is perhaps the most im- 

portant of these special sheets, both because of its practical 

appeal and because it is in truth the “adult number” index as 

these sheets are filed according to this adult and contain the 

other index numbers (chick, breeders and mating). 

This sheet shown in Figure 11 has the following features 

ai the top of the page; (1) a complete record of the house and 

pen in which the bird is found; (2) the age and variety of the 

bird; (3) the bird’s chick band number (see p. 84); (4) the 

original pullet number; (5) the bird’s adult number at the right 

corner of the page by which the sheets are arranged; (6) the 
mating number that produced this bird. The middle of the 

sheet is taken up with the complete year record for the egg pro- 

duction of these birds divided conveniently to get the totals of 
the different cycles. The bottom of the page contains the per- 

tinent data as to the bird itself. 
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THE HOUSE EGG RECORD. 

For convenience it is often advisable to have house sheets — 
for recording the laying record for the birds in the house dur- 
ing that week. These sheets are 814” x 1534” size and accom- 

modate 30 birds. They have a 2” margin on the left for bind- 
ing. The heading and arrangement of columns on one of these 

house sheets are shown in facsimile (reduced) in Fig. 12. 

House No.------- MAINE AGRICULTURAL EXPERIMENT STATION D—Dead 

DAILY Eag REcorp S—Sick 
JEM, INO pss i B—Broody 

YEAR LETTER R—Returned 

W/E OWC N= heen Y O—Released 
Week Beginning M—Moult Begun 

X—Broken Egg 

Bird | Sun- |Mon-| Tues- | Wednes- | Thurs-| Fri- | Satur- 
Num- | day | day day day day day day 

Fig. 12. Facsimile of weekly house egg record sheet. Reduced. 

The additional columns at the right of this sheet are for 

inserting notes. At the bottom of the sheet lines are provided 
for eggs laid on the floor, and for daily totals. The band num- 

bers of the birds are put iti on these sheets with a hand num- 

bering machine. 
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INCUBATOR RECORDS. 

When pedigreed eggs are set in incubators it is advisable 
that a record regarding the eggs put in should be kept. These 

records are made on sheets of the sort shown in Figure 132. 

Incubator No. Quadrant No. In Ineubator 

Hatched Tested 

| | | | 
Mother |Eggs| Mat- || Infer- | Died }| Died Pipped Hatehed | Remarks 

In | ing || tile Early | Late | 

Expt. Stat—INOUBATOR RECORD. 

Maine Agric. 

Fig. 13. Incubator record sheets. In facsimile, reduced. 

At the top of these incubator records are placed the fol- 

lowing data: The number of the incubator; the date on which 

the eggs were put in; the date on which they hatched, and the 

date or dates when they were tested. Below the double hori- 

zontal line one horizontal line is given to the eggs from each 

breeding hen whose eggs go into that particular incubator. In 

the first column is recorded the mother’s band number; in the 

next column the number of eggs from that hen which go into 

the incubator. In the next two columns are recorded the num- 
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ber of eggs from that hen which prove to be infertile or, being 

fertile, produce embryoes which die before hatching. In the 

next column is given the number of chicks which hatch from 

the given lot of eggs. Finally, in the column headed “Mating” 

is recorded the mother’s mating number. It will be seen that 

this at once connects the incubation records with the rest of 

the pedigree record system. In the final column is left a space 

for notes of a character not otherwise provided for on the 

sheet. 

It will of course be apparent that the incubator records 

here discussed are quite distinct from those which have to do 

with the performance of the incubator in regard to tempera- 

ture, humidity and the like. Such records are not peculiar to 

pedigree breeding work and consequently will not be discussed 

in this paper. 

TISUS, MLAUUINGTES, SIN ARTIONIN, » TARVANIE INAS Sa 

The first essential for the pedigree system (page 67) is a 

trap nest to record on a particular egg the number of the 

mother from which it came. The trap nest used throughout 
the laying house at this Station is the same as that installed in 

1908. Experience has shown this nest very satisfactory. As 

this nest has been described in the bulletin “Poultry Manage- 
ment at the Maine Station” and also in a special circular it 

dées not seem worth while to describe it here. Should the 

reader not have either of these bulletins a special circular giving 

a complete description of this nest may be had on request. 

EGG DISTRIBUTING AND TURNING TABLE. 

As has been pointed out above it is desirable in poultry 

breeding work to have some arrangement such that the eggs 

laid by a particular bird (a bird of a given number) may be 

kept together pending incubation, and at the same time be 

turned from day to day without too great an expenditure of 

labor. “To attain these ends an egg distributing and turning 

table has been devised. A description follows of the table in 
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use at the Station. It is, of course, possible to vary the dimen- 

sions at will from those given to meet special needs while re- 

taining: the general plan of the table. 

Fig. 14. Egg distributing and turning table. 

The table is tipped slightly from the horizontal point to give a 

view of the top. Note the 4 covers on the upper side with pin locks; 

the heavy base portion, and the light braces extending the length of 

the table above and below. The covers when raised are fasetned to 

these longitudinal braces with wire hooks. 

It will be seen from the figures that the essential plan 
consists merely in suspending an egg distributing tray on a 

pivotal axis so that it may be turned as a whole. It was desir- 

able in the breeding work here to have an egg distributing 

table of as great capacity as possible, hence, it was made of 

large size and the egg trays were made double. In place of 

having the whole top of the table form one single compartment 

it was deemed desirable on account of the large size of the 
table to break it up into 4 parts each having a separate cover 

(cf., Figs. 14, 15 and 17). Each of these parts is of approxi- 

mately the same depth as the length of an egg. In order to 

make compartments within the trays to hold the eggs from 

each individual breeding hen resort was had to the device of 

putting the ordinary pasteboard fillers from an egg ‘shipping 

crate into the trays. These fillers were joined together in 

sufficient number with strong glue. Each cross row of com- 
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i 

Fig. 15. Same view of the table as in Figure 2, but with the two 

covers on the side towards the observer raised. Note the compartments 

for the eggs (each vertical column of compartments—l1 compartments 

in a column—receives the eggs from one hén whose band number is 

placed on the edge of the table at the end of the column); the lining 

of the covers; the small iron uprights which project through the covers 

when they are closed, and receive the locking pins. 

partments formed by these fillers may then be devoted to the 

eggs from a single bird and the number of that bird placed at 

the end of the row (cf., Fig. 15). In order to prevent the 

eggs from being broken when the table top was turned the 

trays were lined below and their covers above with extra thick 

deadening felt. This felt may be obtained from any dealer in 

builders’ supplies. In the table in use here each side is divided 

into 4 trays.. The dimensions of these 4 trays are such that 

each will hold eggs from 25 breeding hens. Consequently, the 

whole of the top of the table contains eggs from 100 hens. 

The width of the table is such that there are 11 compartments 

for each hen so that 11 eggs from that hen may be stored be- 
fore incubation. 

As has been said the table top is made double. That is, 

the construction is the same as if two egg distributing trays 

such as those just described were placed back to back and _fas- 

tened together. Thus, for example, in Figure 15 the table is 

shown with two of the trays on one side (say “side 1”) open.. 
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With the table in this position the covers of the trays of the 
other side (“side II”) form in effect the bottoms of those trays. 

By making the distributing trays in this way the capacity of 

the table is doubled. 

Fig. 16. End view of table. Note heavy construction of base; 

central point on which the whole egg containing portion of the table 

turns. 

It naturally results that so large a table top when full of 

eggs is very heavy. Consequently it is necessary that the con- 

struction of the base on which this top rests and turns should 

be substantial. In the case of the machine here in use the base 

is constructed of 2 x 4 timbers thoroughly braced as shown in 

the figures and held together by bolts and draw plates. The 

heavy construction of the base is apparent from the figures. 

The axle or pivot at each end of the table top on which it ac- 

tually turns is a short piece of 1” iron pipe set in a broad. 
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flange which is fastened to the center of the end of the table 
with screws. The pipe sets in a deep rounded slot in the up- 
tight of the base (cf., Fig. 16). 

Fig. 17. Showing the table locked in the vertical position 90° (ap- 

proximately) from that shown in Figure 14. 

It will be noted from the figures that there are light longi- 

tudinal braces on either side of the egg distributing portions 
of the table. These braces serve two purposes: One, to fur- 
nish a support for the covers when they are lifted; the other 

to brace the upright pieces at the ends of the machine placed 

at right angles to the table top proper. At one end of the table 

these upright pieces and the boards forming the ends of the 
trays each have a 1-2” hole bored through them. When in 
the proper position these holes receive a locking pin working 

in the base frame at the same end of the table. 

The manner in which the machine is used is as follows: 
The eggs when brought from the breeding pens are sorted into 

the machine according to the numbers of the hens at the ends 
of the columns of compartments in the machine. These hen 

numbers are arranged on the trays to correspond with the 

order of the breeding pens in the poultry houses. After the 

eggs from the hens belonging on one side of the machine have 
been distributed the covers of that side are closed down and 

locked with the pin locks shown in the figures and the whole 
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table top is turned on its longitudinal axis until the other side 

is brought uppermost. ‘ Then the eggs are sorted, into that 

side. Usually at one other time during the day the whole table 

top is given either a half turn or a quarter turn from its pre- 

vious position and locked in place. The appearance of the 
machine when it is given a quarter turn from its usual posi- 

tion 1s shown in Figure -17. 

It will be seen that this table meets the requirements stated 

at the beginning. It enables oné to distribute the eggs with 

ease and at the same time to turn all the eggs waiting incuba- 
tion at one operation instead of having to handle each of them 

separately. The table has been found to be very satisfactory 

in actual practice. The dimensions fo the table in use here 

are given in the following table. | 

Table of Measurements of Egg Distributing Table. 

Length of egg containing portion pie, il) mares: 

Breadth of egg containing portion Oe S/n 

Height of table top above floor Rjeee e oe 

Thickness of whole egg containing portion Tish ie 

Depth of each tray (inside) Df” 

Length of covers Behe ies ht apd 

Breadth of covers Lien LOU goer eS 

Capacity 2200 eggs and 200 “mother” hens 

PEDIGREE INCUBATOR BASKETS, 

It is necessary in pedigree poultry breeding work that the 
eggs from a given hen should be kept together, at least during 

the last days of incubation, and in such way that the chickens 

which hatch from these eggs cannot be separated and mixed 

with others after hatching. No method has proven so satis- 

factory in the pedigree work of this Station as the home-made 

wire basket illustrated in Fig. 18. 

These baskets are made of 3” mesh galvanized wire and 

have the following dimensions: Length 734”; breadth 514”; 
depth 234”. This size makes it possible to put twelve of the 

baskets in the 360 egg size of either the Cyphers or Prairie 

state incubators. Furthermore the size of the baskets is so 

‘calculated that a tray may be drawn out and put back into the 
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machine without having the baskets hit the thermostat. Around 

the top of the basket is put a strip of galvanized iron folded 

down over the edge as shown in the figure. This galvanized 

strip is soldered at the corners. The purpose of this strip, 

which is an important feature, is to give the whole basket 

stiffness and maintain its shape under the rough handling which 

such baskets must receive when used in breeding operations on 

a large scale. 

One of these home-made baskets of the dimensions given 

will hold 9 eggs without undue crowding. When it is desir- 

able, as is often the case in hybridizing work, to incubate a 
smaller number of eggs from a given female than 9g, it is con- 

venient to subdivide the baskets. This is done by the inser- 

tion of a removable wire partition such as is shown in the right 

hand basket in the figure. This partition is cut the right size 

to fit easily into the basket and is held in place by 3 twisted 

wires; one on each side and one on the bottom. 

secs iacarecenrs: 
se eet 6: 

cae 

Fig. 18. Pedigree Incubator Baskets. 

There is attached to each basket, or, in the case of the 

subdivided baskets to each end, a wired tag on which is placed 

the band number of the hen whose eggs go into the basket. 
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At the time when the eggs are turned for the last time 

before hatching they are sorted into these baskets, the baskets 
having been previously tagged with the number of the hen 

who laid the eggs. These baskets are then covered and the 
covers (Fig. 18) either wired on to the basket proper or the 

covers held in place by No. 73 rubber bands. 

BANC TBVON Ge? Wistls* (Clalil(CluCS,. 

On the 22nd day these baskets containing the chicks are 

removed from the incubator and the chicks are banded with 

their distinguishing number. The bands which have been found 

very satisfactory for this purpose are the No. 2 double clinch 

pigeon bands, manufactured by the Keyes, Davis Company of 

Battle Creek, Michigan. 

These bands are handled in the following way. As re- 

ceived the bands are numbered from 1 to say 1000 (the end 
number of the order). Here at the Station the clinch prongs 

are bent down by a pair of small pliers. The bands, arranged 

in numerical order, are then bent with numbers outside, around 

a 3-16 inch wire using the pliers to draw them up tight as 

shown in Figure 19. This procedure has many advantages ; 

(1) the numerical arrangement greatly facilitates the construc- 

tion and use of the “chick-adult-mating” index (p. 71), (2) 

the bending of the band around the wire lends speed to the 
operation of putting the band on the chick’s leg as the circle 

given the band by the wire causes it to fit the chickens ac- 

curately. 

The operation of banding is very simple. The band is 

opened, slipped off the wire and its number checked. The chick 
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is picked up with one hand; the band put on the leg and 
pinched shut (see Fig. 20). 
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When the chickens are two to three weeks old the band is 
changed to the wing- where it remains permanently through the 

life of the chicken. The transfer is easily accomplished. The 

chicken is picked up and the band removed from fhe leg. The 

clincher points are bent up and the band is ready. The wing 

is then spread slightly to expose the thin membrane between 

the body and the inner bone of the wing. With a sharp knife 

a small slit is made in this membrane about 4” from its edges. 
The band is inserted, number up, in this slit and bent outward. 

in the form of a circle inclosing this tissue. The outer clincher | 
is slipped through the slot in the other end of the band. With 
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the pliers this clincher is turned backward on the band and 

the inner clincher is brought down on it, thus completing the 

process. A chicken showing the band changed to the wing is 

seen in Fig. 21. In Fig. 22 is shown an adult hen with her 

chick band in the wing. 

If many pullets are to be kept it is often advisable to have 

an adult band as well as the chick band. For our purposes 

these bands are placed on both legs of the bird as seen in Fig. 

22. These pullet bands for each year are lettered with a dis- 

tingushing letter for that year and are numerically consecu- 

tive from one up. This means, of course, that a bird’s adult 

band number will not be the same as its chick band number 

except by the rarest coincidence. 
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The four figures reproduced above trace the banding process from 

the time of the arrival of the bands here at the Station to the adult 

hen. Figure 19 shows the 3-16” wire above and below the bands -ar- 

ranged in numerical order on this wire. The bands are put on this 

wire number out. In Figure 20 the just hatched chick has the band on 

the right leg. It stays here until the chick is two to three weeks old 

when it is transferred to the membrane of the wing as in Figure 21. 

Here it remains for the life of the chick as shown in Figure 22. For 

convenience in recording and handling the laying hens, they are given 

another number the adult number, shown on each of the two bands of 

the hen in Figure 18. 

ADVANTAGES OF THE Matinc NuMBER SYSTEM OF PEDIGREE 

RECORDS. 

The important advantages of this system of mating num- 

ber over any other record not involving them are the satne 

today that they were in 1908 when the first edition of this bul- 

letin was made. 

I. The parents and all offspring related to any given mat- 

ing are all brought together in the record books. Brothers and 

sisters appear on the same sheet and with their parents. 
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2. Starting at any point it is equally easy to go forward 

or backward on a pedigree or to go into collateral branches. 

This facility depends on two fundamental facts; viz., (a) that 

the individual mating is the natural unit in breeding operations, 

and (b) that on the same sheet on which the record of any 

individual appears there appears also the number of the mating 

from which this individual originated on the one hand, and 

the numbers of the matings in which it takes part on the other 

hand. In other words, whether on mating sheet or in the des- 
criptive catalog, the connection of the individual’ both with 

what is behind and what is beyond in the pedigree is always 

maintained. 

| 3. Owing to the fact that designating numbers of indi- 

viduals do not in this system attempt to carry the pedigree with- 

in themselves, there is no tendency for these numbers to be- 

come complex. Complexity in designating numerals, and ac- 

curacy in entering and extracting pedigree records are WED, 

difficult things to have in common. 

4. ‘Thé~system of pedigree records described is in effect: 

a double entry one. This feature makes for accuracy because 

it makes it possible to detect errors which may get into the 

records. 

5. (Lhe) system is a:!very eldstic: one: 7 By) makinesveny, 

slight changes in matters of detail it can be adapted to keeping 

pedigree records in any kind of breeding work with either 

plants or animals, or as has been pointed out by Galton (loc. 

cit.) to keeping human family records. 

6. Most important of all is the simplicity of the system. 
It is so simple and straightforward that once its essential fea- 

tures are grasped it is only by gross carelessness that an error 

in the records can be made. 
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STUDIES IN MILK SECRETION 

VII. Transmitting Qualities of Jersey Sires for Milk Yield, 

Butter-Fat Percentage and Butter-Fat.* 

RayMoNnD PrEart, Joun W. GowEN AND JoHNn Rice MINER 

The most important thing which a breeder of dairy cattle 

desires to know is whether the animals which he breeds are 
transmitting productive qualities to their offspring. This in- 

formation is particularly desired for the herd bull since his off- 

spring are much more numerous than those of the cows and he 

constitutes one-half the heritage given to them. It would appear 

beyond doubt or question that if a bull’s daughters are on the 

average poorer milkers, or poorer in the quality of their milk, 

than the dams from which they came, then the bull is exercis- 
ing a harmful effect upon the breed. On the other hand, if a 

bull’s daughters are on the average measurably better than, the 
dams from which they came, in productive qualities, then that 

bull is exercising a beneficial effect on the breed. Stated in con- 

crete terms, if D, represents the milk production of a daughter 
of a given bull and D,, the milk production of the dam of this 

daughter; then the measure of this bull’s transmitting qualities 
for milk production of this pair would be 

Sire’s transmitting power—=D,—Dny 

If the daughter’s production is more than the dam’s the sign 

will be plus. The bull is increasing the production of his daugh- 

ters and consequently furthering the interests of the breed. If 

the daughter’s production is less than her dam’s the sign will be 
minus. The bull is consequently detrimental to the breed. By 

the summation of these plus and minus differences with regard 
to sign, the amount and sign of this summed quantity gives the 
measure of what he did for all his daughters or averaging this 
difference gives a measure of what he did for each daughter. 

*Papers from the Biological Laboratory, Maine Agricultural Ex- 

periment Station, No. 128. 
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This measure is clearly a measure of what inheritance for 
milk production this bull transmitted to his daughters when 

given the average inheritance of their dams upon which to 
work. Such a measure primarily aims at the germ cells, it is 

in fact, a measure of the genotype of the bull as distinguished 

from the phenotype. This measure is further entirely free from 

any preconceived notions of the mode of inheritance of their 

milk yield. It is entirely free from personal bias. It simply 

gives in easily appreciated numerical terms what the bull ac- 
complished, in no way trying to analyze the chain of events 

which brought about this accomplishment. The measure as 
applied to the Jersey Registry of Merit Sires (12) is the nu- 

merical expression of what the breeder means by potency (5). 

Specifically the aims of this investigation will be. 

1. To determine the transmitting qualities of Jersey Reg- 

istry of Merit Sires, for year milk production. 

2. To determine the transmitting qualities of Jersey Reg- 

istry of Merit Sires for butter-fat percentage. 

3. To determine the net change in the yearly production 

of butter-fat between the daughter’s production and mother’s 

production for Jersey Registry of Merit Sires. 

4. To determine the transmitting qualities of the Sire’s 
sire as judged by the production of the daughters of his son in 

comparison with that of their dam. 

s. Pedigree analysis of the superior and inferior sires of 

the Jersey Breed. 

MATERIAL. 

The material used for this study was the records for year 
test of American Jersey cows contained in volumes I to V of 

the Jersey Registry of Merit of the American Jersey Cattle 

Club ( 12). The rules under which these tests are carried on 
are given in each volume of the Registry of Merit. These rules 

call for the supervision of each test by an accredited representa- 

tive of the agricultural experiment station or college of the 
state under which the test is made. The rules which govern 

the action of these supervisors are quite inclusive, meeting prac- 
tically every contingency which might arise in the conduction 

of the test. The aim of these rules is, of course, the safeguard- 
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ing of the accuracy of the records. The precautions taken 

should make this body of data quite accurate. 

Most of these records contain the following information 
about each cow which has made the Registry of Merit require- 
ments in the test. The Registry of Merit number, name and 

herd book number of the cow is given. The pedigree record 
includes the name and number of the sire and dam of the cow 

tested. The record includes the amount of milk, the percentage 
of butter-fat, the amount of butter-fat, the age at test, the 

length of the record and the time at which the record was made. 

METHODS. 

In this investigation was included every bull having two 

or more daughters with year records in the Registry of Merit 

volumes I to V when the dams of these daughters also had year 

records. The reason for not including those bulls with only 
one daughter was the great variation which such records would 

take through the influence of chance alone. This variation is 
seen in table III to be a very considerable quantity when two 

or more records are considered. It would, of course, be much 

higher for records based on only one daughter, in fact becom- 

ing so great that little or no reliance could be placed in such 

a record as a measure of the bull’s capacities as a breeder. 

Laws GOVERNING THE CHANGES IN MitK FLow anp BUTTER- 

Fat PERCENTAGE WITH AGE IN JERSEY REGISTRY OF 

MERIT CATTLE. 

Several papers from this laboratory (7, 11) have dealt 
with the variation of milk at different ages in the life of the 
cow. In these studies a correlation of considerable size has 

been shown between milk production and age at test when this 
correlation is measured by the correlation ratio. It has been 

further shown that the regression of milk production on age is 
by no means a linear regression; in point of fact the regression 
is logarithmic. 

These considerations make it necessary to correct each milk 

record to a standard age before any just comparison may be 
made between the milk production of the daughter and that of 
her dam. For this correction 2153 year records were extracted 
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from the first two volumes of the Registry of Merit. The mean 

yearly mill production of each six months age group was de- 

termined from these data commencing with the age at test of 
one year and three months. These mean milk productions are 
shown in figure 23 as small circles. It will be noted that these 

observational means are only shown up to the age of twelve 
years and three months. The data actually had means for the 

milk productions of each of the six months period up to sixteen 

years and three months. The mean milk production for these 
last groups depended on so small a number of individual records 

that they were very irregular. It was consequently thought 

best to omit these in the calculations. The irregularity shown 

for the means of eight years and three months to. twelve years 

and three months is likewise due to lack of numbers in the ob- 

servations. It has consequently seemed best in the calculations 
leading up.to the fitting of these observational data with a log- 

arithmic function to use the first smooth of these observations, 

as experience has shown that the smoothed observations ap- 
proach more nearly the direction that the curve would take if 

based on a larger series of figures. 

The general function which describes the relation of age 

to amount of milk produced has been shown to be 

y==a+batcx?+d log x 

When the observational means shown in figure 23 are fitted 
by such a curve, the theoretical curve shown in the figure 23 is 
obtained. The equation to this curve is 

y==4586.50-+ 307.557—12.654?+2216.62 log # 

A comparison of the observational means and the theoreti- 

cal means are all that is required to show the close similarity of 
the two curves. It does not seem necessary therefore to cal- 

culate the X* value for this curve. 

The law which governs the relation of age and milk pro- 

duction for these Registry of Merit Jersey cows may be ex- 

pressed in words as follows. In these Jersey cows the absolute 
amount of milk produced per unit of time increases with the 

age of the cow until a maximum is reached, but the amount of 
increase diminishes each year with advancing age until the ab-. 
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MEANY SULk PRODUCTION 
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AGE AT GOMMENGEMENT OF TEST 

Ficure 23. Observational and Theoretical Curves of mean milk pro- 

duction (365 day) at various ages in Jersey Cows. 

solute maximum production is reached. After the time of 

maximum productivity the absolute production per unit of time 

decreases with advancing age, and by a continually increasing 

amount. This is essentially the same law that has been found 

to govern the Ayrshire (10), the Jersey seven day (11), and 

eight month records (3), the Holstein-Friesian 7 day and year 

records (2, 3, 4) and the Guernsey year records (, 3). 
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Metuop oF CorrRECTING Recorps oF MiLtK PRODUCTION AND 

ButTTER-FAT PERCENTAGE AT ANY AGE TO THE EXPECTED 

ReEcorD AT STANDARD AGE. 

A knowledge of the function which describes this law al- 

lows us to calculate what correction should be applied for this 
mean change in the milk production. The choice of the place 
to which this correction was to be made was chosen as the maxi- 

mum production at eight years. The actual maximum mean 
milk yield comes at 8.12 years as determined by differentiation 

of the curve given above. These correction factors were de- 

termined for each three months of age. All the records used 

in this study have been corrected to their expected production 

at this constant age of 8 years. The manner in which this cor- 
rection was made may be stated mathematically as a simple pro- 
portion. | 

Corrected milk at standard age : observed milk at a 
years :: Mean milk at standard age : mean milk at a years. 

For the animals which have more than one Registry of 
Merit test, the test which was made nearest eight years of age 

was used. 
The same general method was used in the correction of 

the butter-fat percentage records. The theoretical function 
which describes the relation of age and butter-fat percentage 

was determined. From this theoretical function, which is a 

linear one with a slight but consistant decline in the mean but- 

ter-fat percentage with age, were determined what corrections 

should be applied to the butter-fat percentage to bring all the 

records to a constant age basis. The manner in which this cor- 
rection was used is similar to the proportion shown above for 

the correction of milk production. The standard age for the 
butter-fat percentage was taken at two years as this is the age 

nearest the maximum butter-fat percentage of the cow. 
The butter-fat expected of the cow for these standard ages 

was determined by multiplying the amount of expected milk by 
the expected butter-fat percentage. 

All records used for the determination of the transmitting 

qualities for Jersey sires were based on these expected records 
at the standard ages. All records referred to in this paper from 



Strupies 1N Mitx S&cRETION 95 

this point on will be understood to be for this expected record 
at the standard age unless specifically mentioned to the contrary. 

Thus the measure of the bull’s transmitting ability (—= daugh- 
ter’s milk production—dam’s milk production) considers only 

the expected milk productions. 

VARIATION OF CORRECTED Recistry oF Merir ReEcorps. 

In all such investigations as the one in which we are en- 

gaged it is desirable to know what error is likely to be involved 

through the variation of milk production or butter-fat percent- 

age due to chance. For the determination of this error the fre- 
quency distribution of the expected milk production and butter- 
fat percentage are necessary. These distributions are given in 

table I and graphically shown in figure 24 and 25. 

SANS IE El: 

Frequency distributions of expected milk production and but- 

ter-fat percentage of Jersey Registry of Merit cows, 

mothers and daughters. 

Milk Production Frequency Butter-Fat Frequency 

Percentage 
Daughter Dam Daughter Dam 

5499.5— 6499.5 6 1 4.0995—4.2995 5 al 
6499.5— 7499.5 71 48 4,2995—4.4995 10 2 
7499.5— 8499.5 181 153 4,4995—4.6995 31 18 
8499.5— 9499.5 214 190 4,6995—4.8995 47 | 30 
9499.5—10499.5 176 142 4.8995—5.0995 val 50 

10499.5—11499.5 149 93 5.0995—5.2995 122 83 
11499.5—12499.5 97 53 5.2995—5.4995 147 105 
12499.5—13499.5 57 38 5.4995—5.6995 | 1385 120 
18499.5—14499.5 30 18 5.6995—5.8995 156 110 

= 5.8995—6.0995 125 | 91 
14499.5—15499.5 19 7 6.0995—6.2995 101 74 

; 6.2995— 6.4995 | 61 | 53 
15499.5—16499.5 10 4 6.4995— 6.6995 | 34 37 

: 6.6995— 6.8995 20 16 
16499.5—17499.5 4 9 6.8995—7.0995 | 13 | 13 
17499.5—18499.5 2 2 7.0995—7.2995 2 | 2 
18499.5—19499.5 1 2 7.2995—7.4995 | 1 
19499.5—20499.5 2 1 7.4995—7.6995 1 1 
20499.5—21499.5 1 

Total 1019 762 | 1081 810 
+3 | 

The Constants derived from Table I are shown in Table 
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ADM EEL 2 

Physical Constants for the Expected Milk and Butter-Fat Per- 

centage of Jersey Registry of Merit cows, mothers and 

daughters. 

| Standard | Coefficient Quartile Limits 
Character Mean | Deviation of 

Variation 
First Median Third 

| 
| | 

Daughter’s Milk 
Production ___-__| 9547.6-+44.7| 2114.4-++31.6 | 22.15.35 7982-61 92138-+-56 10780-++.61 

Dam’s Milk | 
Production’) 222-2 = 9391.9--51.5| 2107.8-86.4 | 22.44+-.41 | 7931--70 8942+-65 | 10403--70 

Daughter’s 
Butter-Fat Per | | 
Conte eee eens s 5.558+.011) 0.5508-+.0080) 9.91-4.15 | 5.174-++.015 | 5.559-+.014 | 5.938-4.015 

Dam’s Butter-Fat | 
Per cent______----- 5.625-+.013) 0.5546-+.0093| 9.86-4.17 | 5.235-+.018 | 5.593-+.016 | 5.995-+.018 

| | 

From table 2 it is possible to determine if on the average 

the daughters of Jersey Registry of Merit cows are better than 

their dams. The difference between the mean milk production 

of the daughters from that of their dams is 155.7+68.2, a dif- 

ference which is certainly not significant. The difference be- 

tween the mean butter-fat percentage of the daughters and their 

dams is —0.067+.017 or the difference is 3.9 times the prob- 
able error. These facts lead to the conclusions that the mean 

milk production of the daughters of Registry of Merit cows 

does not differ from that of their dams and that to a small de- 

gree these same daughters are slightly lower in butter-fat per- 

centage than are the dams from which they came. 

The standard deviations for these tables give the necessary 

information to determine the probable error of the mean gains 

or losses of any number of pairs of daughters and their dams. 

It has seemed best to base these calculations on the standard 
deviations of the general population rather than on the stan- 

dard deviations of the individual sires as it is believed the prob- 

able error obtained will be more nearly its true value. The 

calculation of this probable error of the mean gains or losses 

is done by the usual probable error of the difference formula, 
when the standard deviation of the difference is equal to 

\ ts pe ay Oy Oy (4) 
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Where o1 is the standard deviation of the daughter’s corre- 

lated milk production, or butter-fat percentage and o, the 

standard deviation of the dam’s milk production or butter-fat 

percentage as the case may be. The calculation of the prob- 

able error in the net change of the butter-fat can be easily made 

from the above formula after the standard deviation of the net 

butter-fat of the daughters and the standard deviation of the 

net butter-fat of the dams are known. The formula for these 

constants is approximately 

Ma | we tvs tae @) 
Where M, equals the mean milk production, M, equals the 

mean butter fat percentage, v, the coefficient of variation of 

the milk production and v, the coefficient of variation of the 

butter-fat percentage. 

Table 3 gives the probable errors derived by the above 

formula. 

This table shows that little reliance can be placed in the 

mean gain or loss in the milk production if the figures are based 

on only two daughters and their dams, for the error due to 
chance is likely to be 1154.5 pounds or to be significant the dif- 
ference of such pairs would have to be 3463.5, a difference only 

rarely found. The error on as many as forty such pairs is not 

very great (258.2 pounds). The probable error for the butter- 

fat percentage on two pairs is so large that only differences 

over 1.059 can be considered as more than indicative of a supe- 

‘ rior bull. For the bull that has as many as forty pairs much 

smaller differences are required. The probable errors for the 

number of pairs for the butter-fat are likewise large for those 

sires which have only two pairs and relatively much smaller 

for the sires with as many as forty pairs. 

In the balancing up of the true worth of a bull it is essen- 
tial that these facts be taken into consideration in weighing the 

evidence as to his merit. | 
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TABLE 3. ; 

Jersey Year Records. Probable Errors of Differences Between 

Mean Performances of Mothers and Daughters. 

N Milk Fat % Net Fat 

2 1154.5 Ibs. 0.853 % 58.21 
3 942.6 lbs. 0.288 % 47.53 
4 816.3 Ibs. 0.249 % 41.16 
5 730.1 Ibs. 0.223 % * 36.82 
6 666.5 Ibs. 0.204 % 33.61 
7 617.1 Ibs. 0.189 % 31.11 
8 577.2 lbs. 0.176 % 29.11 
9 544.2 Ibs. 0.166 % 27.44 

10 516.3 lbs. 0.158 % 26.03 
11 492.3 lbs. 0.150 % 24.82, 
12 471.3 lbs. 0.144 % 23.76 
13 - 452.8 Ibs. 0.188 % 22.83 
14 436.3 lbs. 0.138 % 22.00 
15 421.5 Ibs. 0.129 % 21.26 
16 408.2 lbs. 0.125 % 20.58 
17 396.0 lbs. 0.121 % 19.97 
18 384.8 lbs. 0.118 % 19.40 
19 374.6 Ibs. 0.114 % 18.89 
20 365.1 Ibs. 0.112 % 18.41 
21 356.3 Ibs. 0.109 % 17.96 
22 348.1 Ibs. 0.106 % 17.55 
23 340.4 Ibs. 0.104 % 17.17 
24 333.3 Ibs. 0.102 % 16.80 
25 326.5 Ibs. 0.100 % 16.46 
26 320.2 Ibs. 0.098 % 16.14 
27 314.2 lbs. 0.096 % 15.84 
28 308.5 Ibs. 0.094 % 15.56 
29 303.2 Ibs. 0.093 % 15.29 
30 298.1 lbs. 0.091 % 15.03 
31 293.2 Ibs. 0.090 % 14.79 
32 288.6 Ibs. 0.088 % 14.55 
33 284.2 Ibs. 0.087 % 14.33 
34 280.0 Ibs. 0.086 % 14.12 
35 276.0 Ibs. 0.084 % 13.92 
36 272.1 lbs. 0.083 % 13.72 
37 268.4 Ibs. 0.082 % 13.53. 
38 264.9 Ibs. 0.081 % 13.35 
39°C; 261.4 lbs. 0.080 % 13.18 
40 258.2 lbs. 0.079 % 13.02 

| 

CHANGE IN THE RELATIVE Mi_tK PrRopUCTION OR BUTTER-FAT 

PERCENTAGE OF A BULL’s DAUGHTERS OVER THAT OF 

THEIR Dams. 

Table 2 in conjunction with table 1 furnishes information 

of a good deal of value in distingushing bulls of superior worth 
as measured by what their progeny do in producing milk or 

butter-fat. It is altogether probable that a bull in a herd com- 

posed of cows like Sophie’s Agnes or Vive la France would 

find it harder to raise the production of these cow’s offspring 

than would the same bull going into a herd composed of 4000 
pound cows. Now a table to measure the sire’s transmitting 

qualities by his progeny performance similar to the one con- 
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templated in this paper does not allow for this difference in 
herds. It is necessary, therefore, to have some means of recog- 

nizing this difference in the cows to which these bulls are bred. 
This is easily accomplished by dividing the frequency areas of 
table 1 into four equal parts of quartiles. The distribution for 

these quartiles given in table 1. The place of division for each 
quartile is given in table 2 for the daughter’s milk and butter- 
fat percentage and for the dam’s milk and butter-fat percent- 

age. Figures 24 and 25 give the histograms and the quartiles for 
the mother’s and the daughter’s milk and for the mother’s and 

the daughter’s butter-fat percentage. 

The quartiles may be designated as follows, A the amount 

of milk or butter-fat percentage above the third quartile line; 

B the amount of milk or butter-fat percentage between the 
median and the third quartile line; C the amount of milk or 

the butter-fat percentage between the first quartile line and the 

median; D the amount of milk or butter-fat percentage below 
the first quartile line. In this way the change in the milk pro- 

duction or butter-fat percentage between any dam and her 

daughter may be expressed by two letters. For instance a rec- 

ord of the relative milk production AC means that the dam’s 
milk production is over 10403 pounds and the daughter’s milk 

production between 7931 and 8942 pounds. A butter-fat percent- 

age record DB means that the mother’s butter-fat percentage is. 

below 5.235 per cent and the daughter’s butter-fat percentage 

between 5.593 per cent and 5.995 per cent. In recording a bull 

with two or more daughters it seems best to put these pairs on 

the basis of one hundred. Thus a bull with two tested daugh- 
ters out of tested dams, and one dam is in respect to milk pro- 

duction in class A, her daughter in class B, and the pair re- 
corded as AB; the other dam in class C and her daughter in 

class A and the pair recorded in CA; the record for the bull 

will then be 50 AB + 50CA and the number of pairs on which- 

this record is based will be two. The extension of this method 
allows the recording of any number of pairs. In this manner 

it is possible to always know how many daughters a bull’s rec- 
ord is based on and where in the general population of daugh- 
ters these daughters’ records lie in comparison with the place 

in the general population occupied by the records of their 

dams. 
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Metuop oF DISTINGUISHING SUPERIOR AND INFERIOR SIRES. 

The bull of superior merit seems unquestionably the ani- 
mal whose progeny are more productive in milk, butter-fat per- 

centage and butter-fat than the dams from which they came. 
This has therefore been the criterion used to distinguish the 

superior and inferior sires of the Jersey breed. In the first lot 
are included all bulls which have their daughters more produc- 

tive in both milk and butter-fat percentage than their dams. 

In the second group are placed those bulls whose daughters 

were inferior in both of these particulars to their dams. Since 

in all probability the first set were a great boon to the breed 

and the second set a distinct drawback to the breed’s progress 

it seems of objective value to study these two groups especially 

carefully in the hope of throwing some light on the reasons 

for this difference. For this purpose pedigrees of all the ani- 

mals in these two groups were made and subjected to analysis. 

PEDIGREE METHODs.. 

The factors determined for these pedigrees are, the amount 

of inbreeding that has taken place, the degree or amount of re- 

lationship which exists between the parents of the sire under 

consideration and the absolute and percentage of American and 
island ancestry contained in the pedigree of these bulls. 

The methods used have been amply discussed in a series of 
papers from this laboratory (6, 8, 9) and need only be briefly 

discussed here. 

Inbreeding in these studies is defined as the condition or 

state in which an organism has in fact fewer different ancestors 

than the maximum number possible. 
The degree or amount of inbreeding (total) is measured 

by a series of inbreeding coefficients, one for each ancestral 

generation, defined by the following equation: 

100 (Poy: — n41) 
——_ 

eas 

where P,,, denotes the maximum possible number of different 
individuals involved in the matings of the n+1 generation, 
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n41 the actual number of different individuals involved in these 

matings, and Z, is the inbreeding coefficient for the n+1 the 

ancestral generation. 

The amount of inbreeding may be expressed as a single 

numerical quantity by referring the inbreeding as expressed 

for each generation to the maximum possible inbreeding of a 
brother and sister mating. The formula by which this single 
measure of inbreeding is determined is 

7, OO yee 

where § denotes summation of all values between the inclusive 

limits indicated, Fy is the total area of the maximum brother 
n 

x sister curve up to and including the n+1th generation. ZT, 

is the measure of the inbreeding. 
A state or condition of relationship or kinship between 

two organisms exists when these organisms have one or more 

common ancestors. The degree, intensity or closeness of the 

relationship is, in general, proportional to the number of dif- 

ferent ancestors which the two individuals have in common, out 

of the whole number they might possibly have in common. 

The degree or amount of relationship, in accordance with 

the above definition, is numerically measured by relationship 
coefficients, one for each ancestral generation. The coefficients 

are calculated in two slightly different ways according to 
whether they are being evaluated in connection with inbreeding 

coefficients, which will usually be the case, or independently. 

When calculated in connection with inbreeding coefficients, 

a relationship coefficient is calculated in accordance with the 

following equation: 

(Pas 1 Qn l)) 9 (sZn—t assy dZn——h drm) 

100 Y% Pn-+1 

where the letters have the same significance as in the above 
equation with the additions that K denotes a relationship co- 

efficient, a prefixed subscript s means that letters following it 
refer to the pedigree of the sire only, and a prefixed subscript 
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d means that the letters following refer to the pedigree of the 
dam only. 

The analysis of the amount of American and Island an- 
cestry is approached in these ways. Only the Island animals are 

tabled as the number of the American animals of any desired 
group may be obtained by difference. 

(1) The number of Island bulls and Island cows found 

in the pedigree of the superior and of the inferior sires are 
tabled separately, and recorded in absolute numbers and in per- 

centage of the total ancestors. 

(2) The absolute number and percentage of island bred 

animals occurring in the sire’s or dam’s side of the pedigree are 
recorded. 

Besides this information a table is given to show what pro- 
portion the Island ancestors are of the total great-great-grand- 

parents of the superior and inferior sires. This information is 
classified in the two ways indicated above. | 

From these facts the relative influence of the island im- 

ported stock can in some degree be determined for the supe- 
rior and inferior sires of the Jersey Registry of Merit. 

THE TRANSMITTING QUALITIES OF JERSEY SIRES FoR MiLx 

PRODUCTION. 

In table 4 is given all Registry of Merit Bulls with two 
or more tested daughters coming from tested dams. These 

bulls are arranged according to the number of pounds of milk 

that their daughter’s yearly production was greater than their 

dam’s yearly production. This information is given in the fifth 

column of the table. These bulls are given a number (shown 
in the first column) running from the bull producing the great- 

est average net increase in his daughter’s milk production, 

Queen’s Raleigh, to the bull producing the greatest average net 

decrease in his daughter’s milk production, Hood Farm S. Tor- 
mentor. In the second column is given the bull’s name. In the 

third column is given the registry number. The fourth column 

contains the number of daughter-dam pairs on which the aver- 

age net change of milk production is based. The last column 
marks the quartile changes, records the relative position of the 



Srupies 1N Mitk SEcRETION 105 

milk production of the dam and daughter. The dam’s milk 
production is recorded first as A the highest production, B the 
next highest group, C the next to the lowest milk production 

group and D the lowest milk production group. The daughter’s 

milk production is recorded after the dam’s, the letters having 

the same significance. The distribution and limits for these 

groups are shown in table 1, figure 24. The coefficient in front 

of the letters gives the numbers in each group on the basis of 

too for the total. 
Thus, the record for Queen’s Raleigh (67 BA + 33 DA) 

shows that all the recorded daughters of his get were in the 
A class; 67 per cent or two-thirds of them were out of B class 

dams and 33 per cent or one-third were out of D class dams. 

The coefficients therefore represent the percentages of the dif- 

ferent kinds of daughters which a given bull got from different 
classes of dams. 

The information on the transmitting qualities of Jersey 

sires for milk production above described is given in table 4. 

TABLE 4. 
> 

Bulls in Order of Net Change in Milk of Daughters. 

A rb) 
5 an 

No. | Name of Bull Ey elec Quartile Changes 
| Zot) 704 

1 |Queen’s Raleigh 88232 +4545.7) 67BA+33DA 
2 \Sans Aloi $1012 +4464.5) 100DA 
3 Temisia’s Interested Prince) 71648 +3686.5 50DA+50DB 
4 \Rinda Lad of S. B. 89518 +3403.5, 50DA+50DB 
5 Golden Nero -| 62052 +3369.0) 50DA+50DB 
6 Agatha’s Brookhill Fox 69633 +2957.5 50BA+50DB 
7 Signal’s Suecessor | 72758} +2899.3) 33AA+33DA+33DB 
8 |The Plymouth Lad 89792 +2810.3) 25CA+25CC-+-50DA 
9 You'll Do Oxford 98772 +-2797.0, 5OCA+50DA 

10 |Hood Farm Figgis Torono) 90: +2706.38) 33BA+33CB+33DA 
11 |Fontaine’s King 65641 +2678.5| 50BA+50CA 
12 Hood Farm Torono 60326 +2620.1, 26AA+3AB+9BA+3BB+38BC+ 

32CA+9CB+9DA+3DB+3DC 
+2534.7, 33BA+33BC+33CA 
+2528.0, 50DA+50DD 

13 |Roma’s Rioter of St. L. | 70951 
14 Hood Farm Pogis 34th 63390 
15 Eminent’s Pilot 75364 +2380.0| 383BA+383DA+33DC 
16 |\Channel King 62762 +2332.0) 50CA+50CD 
17 |Tormentor’s Landseer Sig-| 69291 +2326.7, 25BA+50CB+25CD 

nal | ® 

18 Chief Engineer | 47148 +2174.5 17AA+33BA+33CA+17CC 
19 Golden Glow’s Chief | 61469 +2172.4. 75BA+25CB 
20 |Majestic Fern | 84428 +2163.3 33BA+33BB+33DC 
21 |Royal Majesty +2138.6) 40AA+20BA+20BB+20CA 
22 \Forfarshire’s King Dalton) 95339 +2064.6 144A A+14AD+14CA+14CC+ 

29DA+14DD 
+2015.2; 60AA+20AB+20BA 

ies) 

ATONE He bo Go bo 09 RW wD rw NW bd cw 

23 |The Owl’s Double Grand-| 80314 
son | 

oO 
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Bulls in Order of Net Change in Milk of Daughters. 

| 
| 

—Continued. 

Be | ky 

$2/3 | & 
Name of Bull ist El ceil ig Btcs Quartile Changes 

oD |5y,8 ® <Q 
MA |4o0h%) BZOH 

Rearguard 70962 2 |-+1992.5| 5JAA+50A0 
Baronetti’s Golden Lad 67908} 2 |+1924.5| 50BA+50DO0 
Oxford’s Fairy Boy | 92821] 3 |+1772.0) 33CA+33CB+33DC 
Lady Letty 4th’s Rioter | 76533) 2 |+1767.0| 50CA-+50CO 
Marston’s Interested Prince) 71855) 9 /|+1764.8) 11AB+11BA+11BO+220A+ 

110C+22DA+11DB 
‘Melia Ann’s King 9th 74917, 2 |+1784.5| 500B+50DC 
Taurus Perfection 80132 2 |+1705.5| 50BB+50DB 
|Spermfield Owl 57088) 26 |+1695.7; 12AA+4AB+4AC+23BA+12BB 

4BC+8CA+8CB+40D+12DA 
} +4DB+8DD 

Gertie’s Stoke Pogis 56492) 3 |+1688.3) 67AA+383DA 
Eminent’s Tormentor 85936) 2 |+1662.5| 50CB+50DC 
\Spermfield Owl 2d 93634 2 (|+1653.5) 50CB+50DB 
|My Jubilee 75742 2 |+1646.5) 5JAA+50BA 
Jenny’s Redfern 70888! 2 |+1582.0) 500B-+50DB 
Eva’s Grey Fox 72444 2 |+1564.0| 50BC+50CA 
Eminent of Acca Farm 84617, 38 |+1518.4) 33AB+33BA+33BB 
The Warden’s Sir Prince | 89421; 2 |+1498.5) 50CA+50CD 
Rioter’s Jersey Lad 58001) 7 |+1415.2) 14BB+14CA+14CB+14CD+ 

14DA+14DB+14DD 
‘Oxford Lass’s Cream King) 81359) 3 |+1386.0) 100CC 
Hood Farm Golden Lad | 64268) 5 +13857.2| 20BC+40CA+20CB+20DC 
jaelsen Lad of Glenwood) 62057; 38 |+1828.4) 383BA+33BC+33CA 

arm 
|Eminent’s Raleigh 69011} 2 |+1825.0) 50BC+50CA 
'Tormentor Summit Lad 68620 4 |+1244.3) 25CA+25CD+25DB+25DD 
|Chenille’s Golden Prince 91769} 2 |+1242.0) 50AA+50CC 
\'Golden Lad of Summit 85396 6 |+1218.2) 17AB+17BB+50CB+17DA 
|\Melia Ann’s Hero 4th 84061; 3 |+1208.8) 33CD+33DB+33DC 
‘The Warden 77015} 12 |+1189.6) 17CC+8DB+50DC+25DD 
|\Eurybia’s Blue Boy 90591 8 |+1170.3) 33BA+33CA+33CD 
‘Golden Fern’s Son 78687, 9 |+1156.5| 1IAA+11BA+11CA+22CB+ 
| 22CC+11DA+11DC 

2 |Foxhall’s Jubilee 76944, 10 |+1109.1) 10AA+30AB+10BA+10BB+ 
10CA+20DA+10DD 

|Anderson’s King 75247 2 |+1105.0) 50BD+50DA 
‘Sultan of Oaklands | 78475 3 |+1104.7) 383CC+33DA+33DD 
|Fairfield’s Chancellor 74363, 2 |+1083.0) 50BB+50DC 
|Mabel’s Raleigh PS. 3 |+1078.0| 67BA+383BB 

| 3722 | 
| | H.C. 
‘Copper Baron | 64458 2 |+1065.5| 50CB+50DC 
Lord Letta of Meridale | 55716) 2 |-+1065.0) 100BA 
‘Dorinda Darling’s Diploma) 71816) 6 |+1042.9) 17AA+17AB+17BA+17CB+ 

17CD+17DB 
\Oxford King of Fernwood 81379) 3 |+1039.3 383BC+33CA+33DB 
\Loretta’s King | 65050} 18 |+1000.2} 6AC+6AD+11BA+11BB+60A 

| Oe ray 
| | 5 

|Pogis 99th of Hood Farm, 94502; 14 |+ 995.2 aie Name yoo 
+21 

‘Brown Bessie’s Columbus | 68364, 8 |+ 992.3) 330B+67CO | 
‘Hood Farm Golden Lad | 71215 3 |+ 939.6, 33BA+33BB+330A ) 
| 4th | | 
Mr. Inez Marigold Pedro | 79701 3 |+ 925.0) 100DC | 
Golden Shylock 81862} 5 |+ 871.8 rau ooo | 

20 
Nimbus of Brondale 69704) 3 |+ 775.3) 33DC+67DD 
St. Ten a Ridgewood | 73247 2 |+ 670.0) 50BC+50DB 

in 
| Bessie Bate’s Lad 78296, 2 |+ 649.5) 100AA 
IG. G. Chief of Ashburn | 86044 3 /+ 591.7) 33BB+33BD+33DB 
Pogis 66th of Hood Farm) 85015 8 |+ 514.7) 33AA+33BA+330A 
|Naiad’s Golden Lad 67475, 3 |+ 508.0) 33BB+33BC+330B 
|Hazel Fern Golden King | 77872 8 |+ 494.4) 37BB+13CB+13CC0+25DB+ 

13DD 
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Bulls in Order of Net Change in Milk of Daughters. 

—Continued. 

sae |e 
Name of Bull th 5 ele tes Quartile Changes 

ra) a 8} oO 2 
mi 4 ofy| 404 

Raleigh’s Fairy Boy 83767| 10 |+ 453.8 SCH Uae 
10 

Imp. Nobel Fontaine Ra- | 91142) 5 |+ 4500) 20BB+20C0D+20DB+20D0+ 
leigh 20DD 

Hood Farm Pogis 9th 55552) 389 |+ 448.9) 5AA+5AB+3A0+5AD+10BA+ 
8BB+8BC+3BD+18CA+80B 
+8C0C+8CD+3DB+3DC+ 
8DD 

Willson’s Exile 44065) 2 |+ 447.0) 500B+50CC0 
Romulus of Spring Hill | 78837| 4 |+ 442.2) 25B0+250A+25CB+2500 
Rochette’s Noble 96422} 2 |+ 440.0) 50BB+50DC 
Blue Belle’s Gold Fern 79043) 3 |+ 429.4) 33AA+33BA+33BO 
Interested Prince 58224) 21 |+ 401.8) 144AA+5AB+10AC+19BA+5BO 

+5BD+10CA+5CB+5CD+ 
10DA+5DB+10DD 

Oxford John D. 90048; 38 |+ 877.7| 67AA+33BB 
Flying Fox’s Oxford Duke} 76316) 2 |+ 3872:5) 50CB+50CC 

2d 
Lad’s . Oxfordshire 74564 2 |+ 339.5) 50AB+50CA 
Karnak’s Noble 87952} 4 |+ 388.8) 50AA+25BA+25BB 

} |Lookout Torono 78593) 17 |+ 324.7) 240D+6DB+24D0+47DD 
Nebraska Lad 71828} 2 |+ 296.5) 50BA+50CC 
Clear Brook Chief 74685 2 |+ 278.0; 50BA+50BB 
Nutley Tones Owl 67837, 3 |+ 259.0| 33BA+33BD+33D0 
Owl’s Model Fox 76617; 2 |+ 258.5) 50C0B+50CC 
Fontaine’s Lodestar 77305, 4 |+ 252.3) 25BB+25BD+50DC 
Gedney Farm Girl’s Ox- | 75998) 14 |+ 238.1) 50AA+7AB+7CA+7DA+29DB 

ord 
Eminent 4th 76078} 5 |+ 287.8) 20BD+20CB+20CC+40DC 
Cinxia’s Gamboge Lad 90848) 3 |+ 212.0) 33AB+33BB+33DC 
Rosaire’s Olga Lad 87498) 13 |+ 210.7; 23AA+8AB+15AC+8BA+15BB 

| +8BC+15CA+8DA 
Keepsake’s Golden Lad 71325, 5 |+ 165.2) 20AA+20AB+20BB+20BC+ 

20CB 
Exile of the Highlands 81869} 4 |+ 141.2) 50BB+50CD 
Foxy’s Fox of Althea | 77197; 2 |+ 129.0) 50AB+50CB 
Gedney Farm Oxford Lad) 71238; 2 |+ 128.0) 50CC+50DD 
Oxford Daisy’s Flying Fox); 83284 6 |+ 117.2) 33AB+17AC+17BC+33DA 
Sayda’s Heir 3d 74817, 15 |+ 106.5) 7AB+7AC+7BA+7BB+13BO+ 

7BD+7CB+7CC+18CD+7DA 
+7DB+7DC+7DD 

Marigold’s Champion 70801) 38 |+ 67.7) 883AB+33CA+383CD. 
The Owl of Meridale 85853} 5 |+ 66.2) 40AB+20BA+20BB+20DD 
Storr’s Golden Lad 68189} 2 |+ 33.0) 50AA+50BB 
Valentine’s Oonan 58076, 10 |+ 23.0) 19CA+40CD+30DC+20DD 
Prince Noel 74140 4 |\— 88) 25BD+25CB+50CD 
Loretta D’s Champion’s | 77002; 5 |— 16.2 Bee OE ocak 

on 20 
St. Oner’s Torono 81219} 2 |— 82.0) 50AA+50BC 
Imp. Rozel’s Noble 96627, 2 |— 32.5) 50C0C+50CD 
Imp. King of Hambie 65298, 2 |— 43.5) 50DC+50DD 
Flying Fox’s Victor 64768} 2 |— 57.0) 50BD+50DC 
Oonan’s Count 57470} 8 |— 72.8, 1I83BC+13BD+63DC+13DD 
Cream Princess’ Fritz 65915} 2 |— 177.0! 100AA 
Nero’s Garfield Lad 77949} 2 |— 82.0) 50BA+50BC 
Mabel’s Raleigh 77913} 3 |— 86.7) 33AB+33BA+33BO 
Pedro’s Vidi 71285, 2 |— 90.5) 50BD+50CB 
Merry Miss’ Son 76629) 5 |— 95.6) 20AA+40BC+40CB 
Seven Gates 75925, 5 |— 115.2) 20AA+20BD+60DC 
Foxy’s Brown Poet 82982} 7 |— 182.9) 14BC0+14BD+14C0B+29C0-+ 

14CD 
Fontaine’s Caiest 81118 5 |— 142.8 20AB+20BB+20CB+20DB+ 

20DC 
Marigold St. Helier 52657, 4 |— 152.0) 25AB+25C0B+-50C0 
Mabel’s Poet 65780 5 |— 161.6) 20AA+20BB+20BC+40DD 
Biltmore’s Torment 60761 4 |— 165.5) 25BC+25CB+25C0+25DD 
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Bulls in Order of Net Change in Milk of Daughters. 
—Continued. 

Pop, | ey ; 

eps ier tale 
Name of Bull Pa feb eh eee ca ee Quartile Changes 

oo Pu S| ooo 
RZ |\4Zcoh| 40H 

aa Gren Raleigh es 5 |— 191.8 Soe eC ia yas 
Golden cazar 2800} 3 |— 231.3} +3: +8e 
Nova Boy of Turner 72135 2 |— 248.0; 50CB+50CD 
Rosetta’s Golden Lad 73203; 5 j|— 269.2) 20BC+20CC+20CD+40DC 
Sultana’s Oxford Lad 76506} 3 |— 292.0) 33AB+33BB 
Pogis of Goliad 84397, 3 |— 293.0) 67CD+383DD 
Island Lodestar 67638, 6 |— 350.4. 17AA+33BB+17BD+17CD+ 

| 17DD 
Reservation Stoke Pogis | 76048) 5 lee 378.0, 20BD+20CC+40CD+20DD 
Model’s Oxford Lad 66518 5 — 417.8) 20AA+20BB+20CB+20CC+ 

20CD 
|Guenon’s Lad 2d : 62304) 2 |— 425.0) 50CB+50CD 
|Meridale Interested Prince) 86473) 6 |— 438.4 17AB+17C0B+50CD+17DB 
|Alearano 69653 4 |— 443.2) 50AA+25BA+25BD 

eee eeanvencar: slo] 8 (4970) SABLSSBD+33DA |Golden au 68919 — 457. 3 
|\White Oak Monarch 88433 3 \— 462.3) 833AC+33CB+383DC 
‘Golden Butter Lad 77164, 2 |— 477.0) 100DD 
/Rosaire’s Lad of Glen- 76589 2 |— 505.0) 5JOAA+50CB 
| wood | 
\Great Edison ) 77564, 2 |— 507.5) 50BC+50CC 
|\Lady Letty’s Victor 65020) 15 |— 534.5) 27AA+7AB+7AC+7BA+7BB+ 

} 7BC+7BD+7CA+20CB 
|Prince Ramaposa 87833) 2 |— 587.0) 5JBC-+50CD 
\Inez’s Stoke Pogis 51942; 4 |— 539.5) 25AA+254B+50CB 
'Gertrude’s Jap 93947, 2 |— 542.0) 50BA+50BD 
Foe aoe 157538| 9 I- 599.0) 22BD +1100 +220D+44DD 
|Roving Gipsy 67588} 2 |— 599.5) 509BC+50DD 

: \Gambede ss alent 9698 3 — 610.6 So eC CE ee 
ama’s Pogis 77089 | i— 615.7) 33BB+ I+ 

loowani Gondneror 77851) 2 | 624.0) 59CC+50DD 
|Atwell Farm Melia Ann’s| 97392) 2 ssp C2525 5OAA+50BC 
| King } | 
\Pogis 75th of Hood Farm) 94501) 7 |— 630.8) 57AA+14AB+14BB+14CC 
King Allie Rioter | 62221| 2 639.5) 50BB+50BC 
Oonan’s Major | 91086) 2 |— 644.0) 50BD+50DC 
|\Hood Farm Torono 20th) 82854) 19 |— 682.9) 26AA+-5AB+5AC+16AD+5BO 

+11CA+11CC+5CD+5DA+ 
| | | 5DB+5DD 
|\Olga Hazel Pogis 95042) 2 698.5) 50BC+59CD 
|\Irene’s King Pogis | 73182} 16 |— 761.8) 6AB+6AC+25BD+12CB+12CC 

; +25CD+6DA+6DC 
|Jersey Lad’s Caspar 71077 5 — 767.0) 20AA+20BC+20BD+20CB+ 

| | 20DC 
Hood Farm Torono 21st | 83413 4 |— 800.5 50BD+25CC+25DD 
\Melia Ann’s_ Berkshire 66373) 2 |— 801.5) 50BC+50DD 
Tonona Pogis | 78657, 14 |— 826.1) 21AA+14AB+7AC+14AD+7BA 

: +7BB+7BC+7CB+7DD 
Mistletoe Pogis 75371} — 2 |— 826.5) 50BD+50DC 
Valentine’s Count 69878, 6 — 830.1! 17CD+83DD 
Lord North 75342) 2 — 830.5) 50AA+50AB 
Eurybia’s Son 68799 3 |— 836.6) 383BB+33BD+33DC 
Oxford’s Brigadier 78529} 2 |— 848.0) 50AA+50AB 
Minaret Exile 56933 9 |— 851.0) 11LAA+11AB+22AC+22BB+ 

| | | 11BD+11CB+11DC 
Portland Prospect | 61919} 38 |— 858.7| 833AA+33AC0+33BA 
'Fontaine’s Duke | 61709| 6 |— 861.7) 17AA+17AB+33BA+17BB+ 
| | | 17BC+20BB+20BC+60CD 
Brown Lassie’s Compass | 71626) 5 — 869.6 20BB+20BC+60CD 
Pedro of Brick House 88867 3 |— 883.7| 83BC+33CD+33DD 

| arm 
Golden Laddie of GC. | 67925 3 |— 889.7; 33AD+33BA+33CD 
\Pogis 94th of Hood Farm 99492) 2 —1038.5) 50BD+50DD 
H. F. Golden Fern’s Lad) 804387 7 \—1048.7, 14AB+14AD+14BA+14BD+ 

| 14CD+14DC+14DD 
5 |Merry Maiden’s Grandson | 71003) 6 |—1062.7) 17AA+17AB+17BB+17BC+ 

| 17CC+17DA 
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Bulls in Order of Net Change in Milk of Daughters. 

—Concluded. 

Pap, fs 

Sa/5 | & 
No. Name of Bull mes 8 Pease: Quartile Changes 

1} O95 |) Sq 8] oO 2 
MA 40%! A0OH 

| 

176 |Pogis 95th of Hood Farm) 92626 5 (—1075.2 eeu heat pnb al 
0 

177 |Fort Hill Farm Torono | 72940! 2 |—1079.0) 50BC+50CD 
178 |Financial Raleigh 86298 4 |—1092.0) 50AA+25AB+25DC 

179 |Quintin Owl 77041 3 |—1124.4) 33AD+67DD 
18) |Pogis Alden Boy 96014 2 |—1129.5) 100CD 
181 |St. Mawes 72053) 2 |—1196.5| 100BO 
182 |Marigold’s Exile King 58232) 8 |—1242.3) 25AA+50BC+13BD+130D 
183 |Tormentor’s Torono 78184) 5 |—1245.4) 20AC+40CD+20DB+20DD 
184 |Ben Hur Pogis 38370 2 |—1264.5| 50AA+50BB 
185 |Romso of Sheomet | 62715) 4 |—1267.2) 75CD+25DD 
186 ‘Sensational Fern 75924| 3 |—1286.0) 33BB+33BD+33DD 
187 Fad $5670/ 2 |—1318.5) 50BD+50DD 
188 |Gertie’s Son’s Boy 71825) 2 |—1328.0) 50AA+50AB 
189 |Noble Peer 90653) 4 |—1431.3) 75AB+25CB 
190 |Gamboge’s Oxford Lad 67284, 2 |—1441.5| 50AC+50BC 
191 |Golden lLucy’s Eminent | 85639) 7 |—1458.1) Garren a aaa ak 

Lad . | 14BD+14 
192 |Amy’s Chief 74154 4 |—1504.8, 50AA+5)BD 
193 |Altama Interest 98466, 4 |—1526.2) 25AC+25BB+25BD+25CD 
194 |The Imported Jap 75265) 11 —1533.4) 9AA+18AB+9AD+9BA+9BD+ 

@ | | 9C0C--18CD-+18DD 
195 |Glory’s Pedro 51 2 j—1538.5) 5)BC+59CD 
196 |Jubilee of Bois d’Are | 2 3 |—1542.3) 33AD+33BC+33BD 
197 Mona Rose’s Glory 5 \—1550.4| 20AA+20A4AB+20AC+20AD+ 

| 20CD 
198 Gertie’s Son’s Jamont | 73745| 2 |—1649.5| 5.AA+50AD 
199 \Noble’s Jolly Golden Lad 104562) 2 |—1769.5| 50BC-+-50BD 
200 |Cowslip’s Ashley 83633 3 | 1846.7 3838AD+338CC+33CD 
201 |Fontaine’s Count 84083; 2 |—1872.0) 50AD+50DC 
202 |St. Helier of Sheomset | 61765) 3 |—1874.0| 67BD+33CC 
203 |Fern’s Air | 77589| 2 |—1945.0| 5)AC+50CD 
204 |Daisy’s Prince of St. L..| 75437) 2 |—195910| 50AA+50AC 
205 |Harry B. Gordon 47246} 2 |—1989.0| 100AB 
206 |Gazelle’s Fawn Rioter King) 71966) 3 |—1989.4| 33AD+33C%+33Dy 
207 |Oonan 23d’s Grandson 74887) 3 |—2031.8) 33AD+433BB+33BO 
208 |Combination Golden Lad 59292) 3 |—2032.3) 33AB+33BB+33CB 
209 Oaklands Sultan King 85602 2 |—2052.5) 50AA+50CD 
210 Jacoba Emanon seal 9 |—2190.9| 22AB+33AC+11BB+22BC+ 

| 11CC 
211 |Lady Mary’s Fox 82763) 2 5.5] 50DAC+50BC 
212 |Jacoba’s Premier £9296|' 3 3.3) 883A C+33CB+33DC 
213 |Girldine’s Champion Pogis! 94904! 3 .0| 83AD+33BC+33CC 
214 |Adelaide’s Merry Pogis 91365) 3 .7| 383AA+33AB+33AC 
215 |Margery Golden’s Fox 72362 4 | 25AD+50BD+25CC 
216 |Gertie’s Son of Washing-| 83799) 3 33AA+67AB 

ton | | 
217 |Benedietine King 86100) 2 |—2617.5| 50AA+50AB 
218 |King’s Rioter Lawrence 65453) 2 |—2760.5) 50AB+50AD 
219 |Viola’s Golden Jolly 79314) 2 |—2957.0) 50AD+50CD 
220 |Rosaire’s Golden Lad 64554| 2 |—3387.0) 109AA 
221 |Violet’s Oakland Count 80974 2 |—3494.5| 50AD+59CB 
222 |Hector Marigold 59121) 2 |—8507.0) 50AC+-50BD 
223 |Oxford Lad’s Owl 75999| 2 |—3743.5| 100AD 
224 |Hood Farm S. Tormentor (eat 3 pasate 88AA+33AB+33BD 

There are in this table 224 bulls with two or more daugh- 
ter-dam pairs. Of this number of bulls 105 or slightly less than 
half raise the milk production of their daughters over the milk 
production of their dams. 

Nower. Queen’s Raleigh 88232, with his daughters from 
tested dams, stood first among all the Jersey sires as the bull 



110 MAINE AGRICULTURAL EXPERIMENT STATION. 1919, 

who raised the production of his daughters over that of their 
dams to the greatest amount. This increase in production was 
4545.7 pounds of milk in a year. This bull was bred to two B 

class dams and one D class. The daughters from this mating 

were both in the A class. 
No. 2. Sans Aloi, the sire of Financial Beauty 271399, 

the dam of the $60,000 bull Financial Sensation 153793, raised 
the milk production of his daughters over that of their dams to 

the next highest amount, +4464.5. He was bred to only two 

tested dams and these were of the D class. His daughters from 
that mating were of the A class. 

In a similar fashion the record of each bull is presented. 
We might pick out other bulls of famous stock like Chief En- 

gineer (18) or Golden Glow’s Chief (19) the sire of Vive la 
France as bulls who very evidently improved the breed as their 

daughters’ production attests. Instead of choosing such a list 

at random let us take the list of leading native sires and the 

list of leading imported sires as given by John R. Sibley (13,14) 

and examine their merit as shown by this table and the subse- 
quent tables. 

The leading native bulls are, omitting those which do not 
have at least two daughter-dam pairs: 

Hood Farm Pogis 9th (76) + 448.9 Not significant 

Hood Farm Torono (12) +2620.1 Significant 

Spermfield Owl (31) +1695.7 Significant 

Loretta’s King (61) +1000.2 Probably significant 

Sayda’s Heir 3d (101) + 106.5 Not significant 

Hector Marigold (222) —3507.0 Significant 

Irene’s King Pogis (157) — 761.8 Probably not significant 

Lady Letty’s Victor (142) — 534.5 Probably not significant 

The leading imported sires are, omitting those which do 
not have at least two daughter-dam pairs: 

Interested Prince (81) + 401.8 Not significant 

Raleigh’s Fairy Boy (74) + 453.8 Not significant 

Gamboge’s Knight (148) — 610.6 Not significant 

Royal Majesty (21) +2138.6 Probably significant 

Noble of Oaklands (136) — 453.3 Not significant 

Eminent’s Raleigh (44) +1325.0 Not significant 

The Imported Jap (194) —1533.4 Probably significant 

Gedney Farm Oxford Lad (99) + 128.0 Not significant 
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After the name of these leading’bulls is placed the number 
designating their place in table 4. The next column following 

gives the gain or loss of the daughter’s average milk produc- 
tion as compared with the average milk production of their 

dams. In the last column is given the probable significance of 

the difference between the daughters’ average milk yield and 
their dams’ average milk yield for any given sire. The signifi- 

cance of these differences depend on the amount of the dif- 

ference and on the number of offspring. The probable errors 
on which the significance of the differences depend are given 
in table 3. 

In the first group of leading Native Sires it is clear that 
Hood Farm Torono leads in the increasing of milk production 
of his progeny over that of the dams from which these progeny 

sprang. 
The clear merit of this bull makes his pedigree of a good 

deal of interest. 

Pedigree of Hood Farm Torono 60326. 

Sheet)‘o | No. 20883 o | No. 3533 o& | No. P.S. 103 Khedive fof 
No. Sophie’s Tormentor 

Tormentor @ No. F.S. 1607 Q 
Angela iS 

No. 17615 Q|No. P.S. 289 Baron fof 
| Baron’s Sophie 

a No. F.S. 434 Sophie fe) 

iM ———————— 
8 |3°O No. 48723 Q|No. 3761 3 o 
i) Rhoda Hudson | Catono 

5 x g 
Au a 
- eS} No. 5704 No. 918 Ea 
A 2 Rosabel Hudson Oneco _ 
og O98 No. 2877. Q 
3 ae Arabel_ Hudson 
n | 4 No. 3533 go | No. P.S. 103 3 | No. 198 a 
| o | Tormentor Khedive Seeucours 
iS No. 1442 Q 
n D. Coomassie 

. No. F.S. 1607 2 | No. of 
& Angela 

a No. g “Si \l| SI 
tol} © a |————_— | um — 
<x iS) 8] No. 41428 2] No. 138658 of | No. 4558 fof 
alll! Hl Addie P. Ida’s Stoke Pogis | Bachelor of St. Lambert 

4 g n No. 24990 fe) 
Sf leo & B Ida_of St. Lambert 

Ae 3 el No. 382915 @ | No. 4027 oS 
Sy IS | Sigletta Signalda_ 
22 |( 8 No. 19567 Q 
Sy jae Kathletta 
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The pedigree shows Hood Farm Torono an inbred Tor- 

mentor bull, Tormentor occurring on both sides of the pedi- 

gree. On the whole he is not very near to island stock, the 

first appearance of it coming in the third generation. 

Spermfield’s Owl is a fairly close second to Hood Farm 

Torono when the milk production and numbers of his off- 

spring, etc. are considered. Hector Marigold is the poorest of 

these sires as his progeny are 3507.0 pounds of milk below the 

production of their dams. This is, however, based on only two 
daughter-dam pairs (See table 3 for the probable errors). Out 

of these leading bulls five increased and three decreased the 

production of their progeny. Within this number the milk pro- 

duction of the daughters of two sires was significantly raised. 

The milk production of the daughters of another plus sire was 

probably significantly raised. In the not significantly raised 
group there were two sires. Of-the sires which lowered the 

milk yield one significantly lowered it and two lowered it by an 

amount which was probably not significant. 

In the group of leading imported sires Royal Majesty 

proved the best with 2138.6 pounds of milk for his daughters’ 
production over the production of their dams. Second to this 

bull is Eminent’s Raleigh with.1325.0 pounds of milk that each 

of his daughters averaged more than the production of their 

dams. The poorest of these bulls is The Imported Jap as he 

lowered the average milk production of his daughters 1533.4 

pounds. Considering the probable significance of the daughter- 

dam difference for each sire, it 1s found that within the plus 

group there was one difference, probably significant; and four 

differences, not significant. In the minus two differences were 

not significant and one was probably significant. 

These facts reveal a slight superiority of the native sires 
as compared with the imported sires. 

Of considerable importance in judging these bulls’ merits 

in transmitting milk production to their offspring is the relative 

position occupied by the dam’s milk production as compared 

with her daughters. This is shown for the above bulls in the 
last column of table 4. The two leading native bulls Hood 

Farm Torono and Spermfield’s Owl may be compared. Hood 
Farm Torono was bred to 29 per cent of class A cows. From 

these he produced 26 per cent class A daughters and 3 per cent 



Struptes 1n Mitx Secretion 113 

of class B daughters. Spermfield’s’ Owl was bred to 20 per 

cent class A cows. From these he produced 12 per cent class 

A daughters, 4 class B daughters and 4 class C daughters. In 

this particular Hood Farm Torono maintained the production 

of his daughters better than Spermfield Owl. Hood Farm 

Torono was bred to 15 per cent of dams in class B. From these 

he produced g per cent class A daughters, 3 per cent class B 

and 3 per cent class C. Spermfield Owl was bred to 38 per 

cent class B dams. -From these he produced 23 per cent class 

Memizecacsmo. and 4) class © daughters, In their abilities to 

raise the production of the class B cows the bulls are conse- 

quently of about equal merit. Hood Farm Torono was bred 

to 41 per cent class C dams. From these he produced 32 per 

cent class A daughters and 9 per cent class B. Spermfield Owl 

was bred to 20 per cent class C dams. From these he produced 

8 class A daughters, 8 class B and 4 class D. Hood Farm 

Torono is better able to raise the production of the class C 

dams than is Spermfield Owl. Of the class D dams Hood Farm 

Torono is bred to 15. The progeny from this mating were 9 

in class A, 3 in class B and 3 in elass,\C. Spermfield Owl was 

bred to 24 class D cows. The offspring of this mating were 

12 im class A;*4 in class B and-8 in- class D. Hood Farm 

Torono consequently raised the milk production of his daugh- 

ters from D dams more than did Spermfield Owl. 

The examination of the milk transmitting qualities of the 

poorest bull in this group of native sires, Hector Marigold, 

shows that this bull lowered the milk production of his daugh- 

ters from both class A and class B dams. 

As above pointed out the bull of merit in the imported list 

is Royal Majesty. Royal Majesty maintained the production 

of the class A cows to which he was mated in their offspring. 
He raised the production of the other classes of cows to which 

he was mated. The poorest performance of the imported bulls, 

The Imported Jap, lowered the production of his daughters 

over that of their dams in all but one case. 

This table may also be used to determine the worth of a 

sire through the production of his sons.. Thus Eminent has 

six sons in this table. These sons have a total of 24 daughter- 

dam pairs, four of these sons raise the milk production of their 

daughters over that of their dams and two lower the produc- 
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tion. The net result for Eminent’s transmitting qualities for 

milk production is that he transmitted to his sons’ milk produc- 
ing qualities to cause these sons to raise the milk production of 

their daughters 803.1 pounds of milk over their dam’s produc- 

tion. 
This phase of the subject will be discussed more fully in 

a later section of this paper. 

THE TRANSMITTING QUALITIES OF JERSEY SIRES FOR BUTTER- 

Fat PERCENTAGE. 

The arrangement of table 5 containing this information 1s 

entirely similar to that of table 4. In this table is given all 
Registry of Merit bulls which have two or more daughters 

tested for year butter-fat percentage from dams of known year 

butter-fat percentage. These bulls are arranged in accordance 

with the butter-fat percentage by which the daughter’s milk was 

in excess or defect of the butter-fat percentage of the dam’s 

milk, symbolically expressed. 

Sire’s Transmitting Qualities for Butter-Fat Percentage—= 

Daughter’s Butter-Fat Percentage-Dam’s Butter-Fat Percent- 
age. 

This information is given in the fifth column of the table. 

The bulls as in the previous table are numbered in accordance 

with the position they occupy in the table. This number is 

given in the first column. The second and third columns are 
given over to the names and numbers of the different bulls. In 

the fourth column are the numbers of daughter-dam pairs on 

which the progeny test rest. The fifth column gives the net 

change in the butter-fat percentage as above discussed. The 

sixth column gives the quartile in which the given daughter’s 
butter-fat percentage and the dam’s butter-fat percentage occur. 
Each daughter-dam pair is described by two letters. The quar- 

tiles are shown in figure 25 for the daughter’s butter-fat per- 

centage and for the dam’s butter-fat percentage. Table 1 gives 

the frequency distribution and table 2 gives the limits of each 

quartile. The quartiles are designated as A, the highest butter- 
fat percentage group; B, the next highest butter-fat percentage 

group; C, the third highest butter-fat percentage group; and 
D, the lowest butter-fat percentage group. As the name sig- 
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nifies each quartile contains one-fourth the total number of 
individuals in the whole population. The letter consequently 

gives the place for their respective populations in which the 

dam’s or daughter’s butter-fat percentage falls. The letters 

together give the relation of the dam’s position to that of the 
daughters. Thus AC tell us (the dam’s letter is always placed 
first) that the dam’s butter-fat percentage was in the highest 
group or above 5.995 per cent and the daughter’s butter-fat 

percentage is the third group or between 5.174 and 5.559 per 

cent. 

The coefficients in front of the letters signify the percent- 

age that a given kind of daughter-dam pair was of the total 

number of pairs into which the bull entered. This coefficient 
is multiplied by 100 to have the coefficient in whole numbers. 

With this arrangement it is possible to tell to what kind of 
dams a bull was mated and what his daughters from these 

matings did. 

TABLE” 5. 

Bulls in Order of Net Change in Butter-Fat Percentage of 
Daughters. 

| 

Be |e 2 
a2 \o m q 

No. Name of Bull - r= 3 cal 2s Quartile Changes 
oP @ 
iz A OM) AOR | 

1 |Clear Brook Chief | 74685] 2 | 41.338) 100DA 
2 |Violet’s Oakland Count 80974 2 | +1.100) 50CA+50DB 
3 Great Edison | 775644 2 | +1.022) 50CA+50DC 
4 Nora Boy of Turner | 72135) 2 | +0.893) 50DA+50DB 
5 Viola’s Golden Jolly | 79314) 3 +0.888) 383AA+33CA+33DB 
6 piel Farm Melia Ann’s| 97392 2 +0.757| 50CB+50DC 

ing | 
7 \Noble’s Jolly Golden Lad |104562 2 +0.682, 50DB+50DD 
8 Irene’s King Pogis 73182) 17 +0.650  18AA+12BA+6BB+6BC+18CA 

| | | +12CB+6CC+18DA+6DB 
9 Hector Marigold | 59121 3 +0.617, 33AB+33DA+33DB 

10 |Merry Maiden’s Grandson) 71003) 6 | +0.560) 33BA+17BB+83CA+17DC 
11 |King’s Rioter Lawrence | 65453 2 | +0.540) 50DB+50DC 
12 |Glory’s Pedro | 95123) 2 | -+0.540| 50BA+50CB 
18 |Pogis 75th of Hood Farm) 94501 7 | +0.518) 14BC+43CA+14CB+14DC+ 

| 14DD 
14 |Jacoba’s Emanon S477) 9 | +0.512| 22AA+33BA+33BB+110A 
15 |Marigold’s Exile King 532382) 8 | +0.500) 1I3AA+13BA+25CA+13C0B+ 

| | 25CC-+13DC 
16 |Romeo of Sheomet 62715; 4 +0.497) 25CA+25CB+25DB+25DC 
17 |Golden Fern’s Son 78687, 10 | +0.458) 10AA+20BA+10BC+10CA+ 

thay ‘ | | 20CB+10CC+10DA+10DB 
18 |Girldine’s Champion Pogis| 94004 3 | +0.453) 33CA+33CC+33DB 
19 |Golden Glow’s Chief | 61460) 4 +0.4538 25BA+75DC 
20 poretta D’s Champion’s | 77002) tf | +0.441) 14DB+43DC+43DD 

on | 
21 |\Nebraska Lad 71828 Qine| 40.439 | 50BA+50DD 

 ___,!??Re’eRKo—————— 
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Bulls in Order of Net Change in Butter-Fat Percentage of 
Daughters—Continued. 
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nmr ro n 

No. Name of Bull iysalsiee= oes Quartile Changes 
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22 |Golden Butter Lad 77164, 2 | +0.433| 50BA-+50BC 
23 |Golden Aleazar 72890 3 +0.431) 33BA+383CB+33DD 
24 |Margery Golden’s. Fox 72362 4 +0.414) 50AA+25CA+25CB 
25 |\Eurybia’s Son 68790 3 +0.405) 33AA+83DB+83DD 
26 Noble of Oaklands 95700) 3 +0.386| 883AA+33CA+83CB 
27 ‘Sultan of Oaklands 78475, 3 | +0.385| 33BA+83BB+33DB 
28 |Pogis 66th of Hood Farm) 85015 3 +).385| 33CB+338CC+33DD 

29 |Gertie’s Son’s Jamont 73745| 2 +0.368) 50CD+50DC 
30 |Daisy’s Prince of St. L. | 75437/ 2 | +0.852) 50AA+50DD 
31 |Fontaine’s Count 84083) 2 | +0.335) 50AB+50DA 
32 |Benedictine King 86100) 2 | +0.330} 100DD 
33 |Tonona Pogis 78657, 14 | +0.329) 21AA+7AC+7BB+14CA+140B 

| +910C+14DB 
34 Altama Interest 98466 4 +9.315) 25AA+25CB+25CC+25DB 
35 |Imp. Rozel’s Noble 96627, 2 | +0.304) 50BB+50DB 
36 |Rosaire’s Golden Lad 64554 2 +0.293) 50CA+50CC 
87 |Lormentor’s Landseer Sig-| 69291) 4 | +0.292) 50CB+25DB+25DD 

nal | 
38 |Nero’s Garfield Lad 77949| 2 | +0.286) 50DC-++50DD 
39 |Flying Fox’s Victor 64768} 4 | +0,281) 5JAA+25DA+25DC 
40 |Sensational Fern 75924, 4 | +0.275) 25BC+25CA+25CC+25DC 
41 |Adelaide’s Merry Pogis 91365, 38 | +0.272) 33BC+33CB+33DB 
42 |Hood Farm Torono 21st | 83413) 4 | +0.272| 25AB+25DB+25DC+25DD 
43 |The Imported Jap 75265| 13 +0.269) 8AA+15AB+8BA+8BB+8BD+ 

15CA+8CB+8DB+8DC+ 
15DD 

44 |Chenille’s Golden Prince 91769| 2 +0.264| 500B+59DD 
45 |Oxford Lad’s Owl 2 +0.262) 50DC+50DD 
46 |Gazelle’s Fawn Rioter King) 7 8 | +0.260) 33AA+33BA+33CB 
47 |Jersey Lad’s Caspar 5 | +0.254| 20AA+40BA+20BB+20BCO 
48 |Eurybia’s Blue Boy 3 | +0.253| 33AA+33BC+33DD 
49 |Keepsake’s Golden Lad 7 | +0.244| 140B+14C0C+29DC0+43DD 
50 |Hood Farm Pogis 9th 42 | +0.243) 12AB+2BA+2BB+2BC+2BD+ 

| 2CA+17CB+17CC+5CD+ 
| | 5DA +12DB+14DC+7DD 

51 |Jacoba’s Premier 89296} 4 | +0.236) 25AA+50BA+25DC 
52 |Portland Prospect 61919 4 +0.286) 25BB+25DB+50DD 

53 |Oxford’s Brigadier 78529) 3 | +0.239) 33BC+33CB+33DD 
54 |Pogis 99th of Hood Farm) 94502) 14 | +0.230) 7AA+14BA+14BB+14BO+ 

| : 21CB+70C+7DC+14DD 
55 |St. Oner’s) Torono 81219 3 +0.226) 383CA+67CC 
56 |The Owl of Meridale 85853) 35. +0.218| 20AA+20BB+40DC+20DD 
57 |Pogis Alden Boy 96014) 2. +0.208| 50C0B+50CC 
58 |Pogis 95th of Hood Farm} 92626) 5 +0.205) 20AA+20BA+20BB+20DB+ 

| 20DD 
59 |Golden Lucy’s Eminent 85639 7 | +0.202) 14BB+14CA414CB+29CC+ 

Lad 14CD+14DC 
60 |Signal’s Successor 72758 3 | +0.202) 883BB+33CC+33DD 
61 |Torono 25204 4°| +0.176} 25BC0+50DC+25DD 
62 |Model’s Oxford Lad | 66518 6 +0.176 17BA+17BC+17CA+383CC+ 

17CD ; 
63 |Nutley Tones Owl 67837, 3 | +0.174) 334A+33CB+338DC 
64 |White Oak Monarch 88433) 3 +0.168) 383A A+33BB+33CB 
65 |Sayda’s Heir 3d 74817, 16 | +0.166) 6AA+19BA+25BB+25BC+60A 

+6CB+6CC+6DB 
66 |Cowslip’s Ashley 83633 3 +0.165) 383AC+383CC+33DA 
67 |Oonan’s Conqueror 77851 2 +0.155| 5JAA+50BB 
68 |Cream Prineess Fritz 65915| 2 +0.155) 50DC+50DD 
69 |Quintin Owl 77041 8 +0.152) 383AA+33BA+33DC 
70 |Oonan’s Count 57470| 8 | +0.150 eG oe 

13 
71 |Gamboge’s Knight 95698) 5 | +0.148) 20AA+20CA+20CB+40DD 
72 \Channel King 62762) 2 +0.148) 50BA+50BB 
73 |\Gamboge’s Oxford Lad 67284 2 +0.143) 50BB+50DD 
74 |Valentine’s Count 69878} 6 | +0.139) 50AA+17AB+17BB+17DA 
75 |Blue Belle’s Gold Farm 79043) 3 | +0.1389) 33CB+33CC+33DD 
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Bulls in Order of Net Change in Butter-Fat Percentage of 

Daughters—Continued. 
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76 |Marigold St. Helier 52657 5 +0.186) 20DB+-20D0+60DD 
77 |Lady Letty’s Victor 65020! 15 | +0.1384) 7AA+18BA+13BB+7BC+1380A 

+7CB+138C0+7CD+20DD 
78 |Mabel’s Raleigh IBS 3 +0.183) 670C+83DC 

3722 
H.C. 

79 |Amy’s Chief 74154 4 +0.124) 25AA+25AB+500B 
80 |Majestic Fern 84428 3 +-0.123) 33AA+33AD+3838BA 

81 |Oonan’s Major 91036 2 +0.118) 50BB+50DC 
82 |Guenon’s Lad 2d 62304. 2 +0.118) 5DAA+50CA 
83 |Foxy’s Brown Poet . 82982 7 +0.118| 144AA+14AC+14BA+14BB+ 

| 29CA-+14DD 
84 |Flying Fox’s Oxford Duke} 76316} 2 | +0.100) 50CB+50CC 

2d 
85 |Eminent 4th 76078 5 +0.084| 40AA+20AC+20BA+200A 
86 |Storrs Golden Lad 68189 2 +0.078) 50CB+50CD 
87 |Pogis of Goliad 84397| 3 +0.060| 883BA+33BC+33CB 

* 88 |Rosetta’s Golden Lad 73203 5 +0.060) 40BB+20DB+40DC 
89 |Hood Farm S. Tormentor}| 76311} 4 +0.057| 25AB+25BB+25CA+250D 
90 |Pedro’s Vidi 71235 2 +0.056) 50AA+50BB 
91 |Fern’s Air 77589 2 +0.055| 100AA ~ 
92 |Valentine’s Oonan 58076] 10 +0.048) 40AA+10AC+20BA+20BB+ 

19CB 
93 |Hood Farm Pogis 34th 63300 2 +0.044) 50AB+50BA 
94 |Melia Ann’s Berkshire 66373 2 +0.035) 50BB+50DC 
95 |Oaklands Sultan King 85602) 2 +0.033) 50CC+50DD 
96 |Jenny’s Redfern 70388) 2 +0.030) 100DD 
97 |Mabel’s Raleigh 77913) 3 | +0.027) 833CC+33CD+33DD 
98 |Spermfield Owl 57088] 27 +0.027) 22AA+4AB+7BA+11BB+4CA 

| | = +11CB+15CD+11DC+15DD 
99 |Alearano 69653; 4 | +0.019) 25AA+25BA+25BC+25CD 

100 |Rioter’s Jersey Lad 58001} 9 | +0.019) 22AA+11AC+56BA+11BD 
101 |Ben Hur Pogis 38370 3 +0.017) 383A A+338BC+383DC 
102 |Interested Prince 58224). 25 | —0.012) 4AA+8AB+4AC+8AD+8BA+ 

| | 12BB+4BC+4BD+4CA+8CB 
| +8CC+4CD+4DA+4DB+ 

: | | 4DC0+12DD 
108 |Meridale Interested Prince) 86473) 6 aging 383A A+17AB+17BA+17DC+ 

17DD 
104 |Bessie Bate’s Lad 78296} 2 | one 100DD 
105 |Mistletoe Pogis 753871 2 — 0.044) 50AA+50AB 
106 |Foxy’s Fox of Althea 77197| _ 2 —0.057) 50CC+59DC 
107 |Exile of the Highlands 81869}, .4 | —0.058) 25AB+25AC+25BA+25BB 
108 |St. Mawes 72053 2 | —0.064) 50AA+50AB 
109 |Gedney Farm Oxford Lad} 71238] 2 | =o.071 50BC+50CB 
110 |Hood Farm Torono 20th | 82854] 19 | —0.072) 11AA+5AB+5AC4+11BB+11BO 

( | +5BD+5CA+11CB+5CC+ 
| | 16CD+5DB+5DC+5DD 

111 |Fad 85670 2 | —0.074; 50AA+50BC 
112 |Fontaine’s Caiest 81118) 5 | —0,077) 49BC+20CB+20DC+20DD 
113 |Gertrude’s Jap 93947) 3 | —0\080|.67BB+33BC , , 
114 |Roma’s Rioter of St. L. | 70951] 3 | —0.081| 33AA+67BB 
115 |Baronetti's Golden Lad | 67908) 2 | —0.081) 50AC+50DC 
116 |Golden Shylock 81862) 6 | —0.086) 33AB+17BB+17CB+17CD+ 

17DC 
117 |Olga Hazel Pogis 95042 2 —0.094| 50A B+50DD 
118 |Oxford King of Fernwood! 81379 3 | —0.098) 383CB+383CD+33DD 
119 |Oxford Lass’s Cream King] 81359) 3 | —0.105| 1000C 
120 |King Allie Rioter *62221 2 | —0.115) 50BC+50DD ss. 
121 GaG: Chief of Ashburn 86044. 3 —0.122| 33AB+33AC+33DB 
122 |Princes Ramaposa 87833; 2 | —0.128) 50AC+50DC 
123 |My Jubilee 75742) 2 | —0.128) 100DD 
124 |Melia Ann’s King 9th 74917; 2 | —0.186| 50AB+50BA 
125 |Harry B. Gordon 47246, 2 | —0.1388) 100BC 
126 Brown Bessie’s Columbus | 68364 3 | —0.146) 33DC+67DD p 
127 |Prince Noel 74140 4 —0.148) 25AA+25AB+25AD+25CA 

cE | Se a es 
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Bulls in Order of Net Change in Butter-Fat Percentage of 
Daughters—Continued. 
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128 |Noble Peer 90658, 4 | —0.152) 25AA+25BB+25BC+25C0 
129 Dorinda Darling’s Diploma! 71816 6 | —0.156) 17AB+17BB+17BC+1700+ 

33DD 
130 |Romulus of Spring Hill | 78837, 4 | —0.160| 75AA+25DA 
131 |Hood Farm Golden Lad | 64268; 7 | —0.167) 14AB+14BD+29C0+140D+ 

| 29DD 
132 |Golden Laddie of C. 67925} 3 | —0.170) 67BD+83DD 
133 |The Warden’s. Sir Prince 

King 89421} 2 | —0.186) 50BD+50DD 
134 |St. Lambert’s Ridgewood 

King 73247 2 —0.193, 50CD+50DD 
135 |Gertie’s Stoke Pogis 56492) 3 | —0.196) 33BA+67CD 
136 Rosaireie Lad of Glen- 76580, 2 | —0.198) 50BB+50BC 

woo 
137 |Reservation Stoke Pogis | 76048 5 | —0.211, 20AB+20AC+200B+200D+ 

| 20DC 
188 |Pogis 94th of Hood Farm) 90492) 2 | —0.215) 50AC+50CB 
1389 |Hood Farm Figgis Torono}| 90517) 3 | —0.216) 33AB+33BB+33DC 
140 |Altama’s Pogis 77089, 3 | —0.217) 33BB+33BC+33CC 
141 |Merry Miss’ Son 76629, 6 | —0.221) 383AB+17CC+50DD 
142 |Hood Farm Torono 60326, 41 | —0.225) 7AA+12AB+12AC+5AD+2BA 

| 5BB+2BC+2BD+12CB+200 
x | +15CD+2DB+12DC+7DD 

143 |Rearguard 70962) 2 | —0.230) 50CC+50CD 
144 |Oxford Daisy’s Flying Fox) 83284 6 —0.244) 17BD+33CD+17DB+17D0+ 

| 17DD 
145 |Lord North 75342 2 —0.249, 100DD 
146 |Oxford’s Fairy Boy 92821, 38 | —0.249) 33BA+383BD+33CD 
147 |You’ll Do Oxford 98772} 2 | —0.254 50BB+50BC 
148 |Tormentor’s Torono 78184, 5 | —0.256) eae 20CB+20CD+ 

| 20D 

149 |Seven Gates 75925) 5 | —0.260) alee HON 
20D 

150 |Royal Majesty 79318, 5 | —0.264) 20AD+20CD+20D0+40DD 
151 |Forfarshire’s King Dalton | 95339) 7 | —0.266) 14AA+14AB+14BD+29CO+ 

| 14CD+14DC 
152 |Sultana’s Oxford Lad 76506, 3 | —0.267) 33AA+33AB+33CD 
153 |Lady Mary’s Fox 827638) 2 | —0.268 50AA+50DD 
154 |Foxhall’s Jubilee 76944| 10 —0.269| 10BC+20BD+10CD+60DD 
155 |Mona Rose’s Glory 92531; 5 | —0.270, 20BB+20BC+20BD+20D0+ 

20DD 
156 |Fontaine’s Duke 61709) 8 | —0.275) 13AA+13AD+13BD+37CD+ 

| | 138DC+13DD 
157 |The Plymouth Lad 89792; 4 | —0.281) 25BC+75CD 
158 |Fairy Glen’s Raleigh 79438) 6 | —0.291| 17AB+17AC+17AD+17BB+ 

17CD+17DB 
159 |Pedro of Brick House) 88867; 3 | —0.295) 100AA 

Farm 
160 |Combination Golden Lad | 59292 4 —0.299) 25BC+25CC+25CD+25DD 
161 |Mabel’s Poet 65780| 5 | —0.310) 20BB+40BC+20BD+20C0 
162 |Oonan 23d’s Grandson 74887, 3 | —0.323) 33AA+33AB+33AC 
163 |Gertie’s Son’s Boy 71825 2 —0.324, 50BD+50DD 
164 |Cinxia’s Gamboge Lad- 90848, 3 | —0.826 67AA+33BD 
165 |Inez’s Stoke Pogis 51942) 4 | —0.339) 25AD+25BD+25CB+25CD 
166 |Eminent 10th 75753; 10 | —0.346) 10AD+20BB+20BC+30BD+ 

10CA+10CC 
167 |Karnak’s Noble 87952| 4 | —0.348) 25BD+25CC+25D0+25DD 
168 |Fontaine’s King 65641; 2 | —0.3852) 50AB+50CD 
169.|Roving Gipsy 67588, 2 | —0.355) 50AA+50BB 
170 |H. F. Golden Fern’s Lad | 80437) 7 | —0.861 ner ANe Ue ee 

43CD 
171 |Lookout Torono 78593, 17 | —0.365) 18AA+35AB+12A0+6BA+ 

12BB+6BC+6CA+600 
172 |Hazel Fern Golden King | 77872, 8 | —0.3894) 13BB+25BO+25BD+130A+ 

13CD+138DD 
173 |Sans Aloi 81012 2 —0.398; 50AB+50DD 
174 Golden Lad of Glenwood! 62057) 3 | —0.399| 33BB+33BC+33BD 

Farm 
1 
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Bulls in Order of Net Change in Butter-Fat Percentage of 
Daughters—Concluded. 

Be 8 2 Bee a) 5 . 
No. Name of Bull Ea g =I 2s Quartile Changes 

7) =) o 
iz | of] ZO 

——— Skate} 

175 |St. Helier of Sheomet 61765) 3 | —0.400) 33AA+33AB+33BB 
176 |Hood Farm Golden Lad) 71215) 3 | —0.420) 33AD+83CD+383DO 

; 4th 
177 |Lord Letta of Meridale | 55716) 2 | —0.430) 100CD 
178 |Loretta’s King 65050! 19 | —0.430) 11AA+16AC+16AD+5BB+5BO 

| +5BD+5CA+5CC0+210D+ 
5DC+5DD 

179 |Golden Paul 68919) 3 —0.450, 67BC+33BD 
180 |Fort Hill Farm Torono | 72940) 2 | —0.455) 50AB+50AC 
181 |Fontaine’s Lodestar 77305, 4 | —0.468) 25BC+25BD+25C0D+25DD 
182 |Spermfield Owl 2d 93634 2 | —0.482) 50AD+50DD 
183 |Rosaire’s Olga Lad 87498 13 | —0.482) 69AB+8AC+8BB+8BD+8DB 
184 |Biltmore’s Torment 60761; 5 | —0.492| 20AC+60BB+20BD 
185 |The Owl’s Double Grand-| 80314, 6 | —0.492, 17AD+17BB+17BD+170D+ 

son | 33DD 
186 imp Noble Fontaine Ra-| 91142 5 | —0.492) 20AC+20AD+20CC+20CD+ 

eigh 20DB 
187 Golden Lad of Summit 85396, 6 | -—0.495| 67AA+17AD+17DD 
188 |Marston’s Interested Prince) 71855 10 | —0.508) 10AA+10AB+10A0+20AD+ 

| | | 10BB+30BD+100D 
189 |Tormentor Summit Lad | 68620) 6 | —0.526) 50AA+17AB+17AC0+17AD 
190 |Lad’s Oxfordshire 74564| 2 | —0.535) 50AD+50DD 
191 |Golden Nero 62052; 2 | —0.543) 100AB 
192 |Eminent’s Tormentor 85936) 2 | —0.544) 50AB+50AC 
193 |Marigold’s Champion 70801; 3 | —9.547) 33BD+33CD+33DD 
194 |Financial Raleigh 86298, 4 | —0.554) 25AC+75DD 
195 |Island Lodestar 676388 6 | —0.563 Soe eile Cte i OB. 

17D 
196 |Minaret Exile 56933} 10 | —0.574) 10AB+10AC+10AD+10BB+ 

10BC+30CD+20DD 
197 Gedney Farm Girl’s Ox- | 75998) 14 | —0.576) 21AB+7BC+7CC+36CD+29DD 

or i | 
198 |Nimbus of Brondale 69704) 3 | —0.577) 83AB+33BC+83BD 
199 |Agatha’s Brookhill Fox 69633) 2 | —0.588) 50AB+50DC 
200 |Eminent of Acca Farm 84617) 3 | —0.597) 33AD+33BC+33C0 
201 |Imp. King of Hambie 65298) 2 | —0.599) 50AB+50AC 
202 |Brown Lassie’s Compass | 71626) 5 | —0.604 Sarat cue eu Wee oe 

20CD 
203 |Melia Ann’s Hero of 4th | 84061) 3 | —0.605) 67AA+33BB 
204 perle's Son of Washing-| 83799) 3 | —0.619 67AB+33AC 

on 
205 |Taurus Perfection 801382; 2. | —0.622) 50AB+50BD 
206 |Naida’s Golden Lad 67475, 3 | —0.622) 33CD+67DD 
207 |Fairfield’s Chancellor 74363) 2 | —0.654) 50AD+50CB 
208 |Willson’s Exile 44065, 2 | —0.656 50AB+50BD 
209 |Anderson’s King 75247, 2 | —0.658 100AB 
210 |Chief Engineer 47148) 7 | —0.684, 14AB+29AC+14BD+1400+ 

|  14DC+14DD 
211 Lady Letty 4th’s Rioter | 76533 2 | —0.684  50BD+50DD 
212 |Raleigh’s Fairy Boy 83767, 10 | —0.714) 10AD+20BD+40CD+30DD 
213 |Owl’s Model Fox 76617, 2 | —0.717) 100BD 
214 |Kva’s Grey Fox 72444 2 | —0.731) 100CD , 
215 |The Warden 77015| 12 | —0.732) 24AC+8AD+8BB+25BD+8CB 

| +17CD+8DD 
216 Mr. Inez Marigold Pedro| 797011 3 | —0.748) 33BD+67CD 
217 |Rinda Lad of S. B. 89518} 2 | —0.802, 50AB+50AD 
218 |Temisia’s Interested Prince) 71648] 2 | —0.804) 50BC0+50BD 
219 |Jubilee of Bois d’Are 29041, 4 | —0.810, 25AA+25AB+25AD+25CD 
220 |Oxford John D. 90048) 3 | —0.856) 33AC+67BD 
221 |Rochette’s Noble 96422) 2 | —0.864) 50AA+50AD 
222 |Copper Baron 64453 2 | —0.988) 50AC+50AD 
223 |Eminent’s Pilot 75364) 3 | —1.107) 833AC+33AD+330D 
224 |Eminent’s Raleigh 69011 2 | —1.165) 50AD+50BD 
225 |Queen’s Raleigh 88232, 3 | —1.199| 67BD+33DD 

| 
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There are in this list 225 bulls which have two or more 

daughters from tested dams. Of these bulls 101 raised the 

butter-fet percentage of their daughters over that of their 

dams. The number of bulls which improved the Jersey breed 
were somewhat less than half of those in use. In this list the 

greatest number of daughter-dam pairs for any given bull is 

42 for Hood Farm Stoke Pogis 9th. A close second to him is 

Hood Farm Torono with 41 pairs. 

The bull which caused his daughters to have the highest 

butter-fat percentage over that of the butter-fat percentage of 

their dams, was the bull Clear Brook Chief (1). This bull - 
raised the butter-fat test of his daughters 1.338 per cent of 

butter-fat from class D dams he raised his daughters to class 

A. In this case there were only 2 daughter-dam pairs to base 

this judgment as to the bull’s worth, but even so, the probable 
errors shown in table 3 indicate that in this case the rise 1s 

probably significant in the statistical sense. 

Of the bulls with a larger number of daughters Irene’s 

King Pogis is the leader raising the production of his daugh- 

ters’ (0.650) per cent butter-fat over that of their dams’. 

It is of interest to take the lists of leading native and im- 

ported sires for illustration of the use of this table as was done 

for the table showing the transmitting qualities of Jersey sires 
for milk production. The sires are listed below in the two groups. 

Their number in table 5 and the amount of butter-fat percent- 

age by which they raised and lowered the butter-fat percentage 

of their daughters over that of their dams immediately follows 
their name. 

The leading native bulls are, omitting those which have not 
at least two daughter-dam pairs: 

Hood Farm Pogis 9th (50) +0.243 Significant 

Hood Farm Torono (142) —0.225 Probably significant 

Spermfield Owl (98) +0.027 Not significant 

Loretta’s King (178) —0.430 Significant 
Sayda’s Heir 3d (65) +0.166 Not significant 

Hector Marigold (9) +0.617 Probably not significant 

Irene’s King Pogis (8) +0.650 Significant 

Lady Letty’s Victor (77) +0.134 Not significant 
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The leading imported bulls are, omitting those with less 
than two daughter-dam pairs: 

Interested Prince (102) —0.012 Not significant 

Raleigh’s Fairy Boy (ZZ) —0.714 Significant 

Gamboge’s Knight (71) +0.148 Not significant 

Royal Majesty (150) —0.264 Not significant 

Noble of Oaklands (26) +0.386 Not significant 

Eminent’s Raleigh (224) —1.165 Probably not significant 

The Imported Jap . (43) +0.269 Probably not significant 

Gedney Farm Oxford Lad (109) —0.071 Not significant 

In the list of native bulls the one transmitting the highest 
butter-fat percentage to his progeny was Irene’s King Pogis 

with 0.650 as his daughter-dam difference. The lowest bull 
was Loretta’s King reducing the butter-fat test of his progeny 
over that of their dams 0.430 per cent. The bull transmitting 

the highest butter-fat percentage to his offspring for the im- 

ported sires was Noble of Oaklands with 0.386 to his credit. 

The bull which decreased his daughter’s butter-fat percentage 

most was Eminent’s Raleigh with a decrease of 1.165 per cent. 
In the native bull group six bulls increased the butter-fat 

percentage of their daughters. Of this number two sires sig- 

nificantly increased the butter-fat percentage of their daughters, 

one increased it but probably not significantly and three in- 

creased it but the increase was not significant. Of those sires 

who decreased the butter-fat percentage of their daughters one . 

significantly and another probably significantly decreased it. In 

the imported bull group three-increased and five decreased the 

butter-fat percentage. Of those sires which increased the but- 

ter-fat percentage not one increased it by an amount of more 

than doubtful significance. Three sires not signicantly, one 

sire probably not significantly and one sire significantly lowered 

the butter-fat percentage. The native bulls were clearly supe- 

rior to the imported bulls in their abilities to transmit high but- 
ter-fat percentage. 

The outstanding bull of these two lists as far as concerns 

the number of daughter-dam pairs and the amount he raised 

the butter-fat percentage of his daughters is Irene’s King Pogis. 

The pedigree of this bull is shown below. 
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Pedigree of Irene’s King Pogis 73182. 
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The pedigree of this bull has much of the St. Lambert 

strain on the mother’s side. No inbreeding has taken place up 

to the fifth -generation. Several animals of much merit are 
seen throughout the pedigree. The wonder is not that he 
caused his daughters to produce so high a butter-fat concentra- 
tion in their milk as compared with their dams, but that he did 

not cause these same daughters to produce a larger quantity 

of milk. 

Another class of bulls should not be passed by without 

mention. These are the bulls which raised the quantity of the 
milk produced by the daughters over that of their dams and 

also raised the butter-fat percentage of this milk. The facts 

for this may be extracted from the two tables 4 and 5. Signal’s 
Successor and Golden Glow’s Chief are the leading bulls in 
this set. Such bulls as these certainly improve the breed. Bulls 

of the opposite class are those which decrease both the quan- 
tity and quality of their daughters’ milk. These two kinds of 
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bulls will be the subjects of special study in a succeeding sec- 

tion of this paper. 

THE TRANSMITTING QUALITIES OF JERSEY SirES FOR NET 

ButtTer-F ar. 

The quantity of butter-fat produced is a function of the 

two variables, amount of milk and percentage of fat in the 

milk. Since this is so, the heading of the section could with 

equal propriety be the net change in the butter-fat from mother 

to daughter of the daughters of Jersey sires. 

The arrangement of the table to show this relation for 

Jersey sires differs from the preceding tables in that the column 
for the quartiles is omitted as being superfluous since these 

data have been given in tables 4 and 5 for the two variables on 

which the amount of butter-fat depends. The first column of 

table 6 gives the place occupied by the bull in the series of 
bulls. The second and third columns give the name and reg- 

istry number of the bull. The fourth column states how many 

pairs of daughter-dam tests the bull under discussion had. The 

fifth column gives the number of pounds of butter-fat that the 

bull’s daughters are in excess or defect of their dams. It is 
by this column that the bulls are arranged, the bull whose 
daughters produced the most butter-fat over the butter-fat 

production of their dams coming at the top of the list. The 

plus sign shows the daughters produced more butter-fat than 

their dams, the minus sign that they produced less butter-fat. 

ADANBILAD, (6 

Bulls in Order of Change in Net Fat of Daughters. 

: Registry No. of Net Change 
No. Name of Bulls No. Pairs 

1 |Sans Aloi 81012 2 +210.56 Ibs. 
2 |Signal’s Successor 72758 3 +177.72 Ibs. 
3 |Golden Glow’s Chief 61460 4 +161.93 Ibs. 
4 |\|Hood Farm Pogis 34th 63300 2 +159.24 Ibs. 
5 |Tormentor’s Landseer Signal 69291 4 +153.55 Ibs. 
6 |Clear Brook Chief 74685 2 +153.31 Ibs. 
7 |\Channel King 62762 2 +150.30 Ibs. 
8 |Golden Nero 62052 2 +149.77 Ibs. 
9 |Majestic Fern 84428 3 +143.97 Ibs. 

10 |Roma’s Rioter of St. L. 70951 3 +143.79 Ibs. 
11 |/You’ll Do Oxford 98772 2 +136.61 Ibs. 

ee — — — — — —————— 
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Bulls in Order of Change in Net Fat of Daughters—Continued. 

Registry No. of Net Change 
No. Name of Bulls No. Pairs 

12 |\Hood Farm Figgis Torono 90517 3 +182.50 Ibs. 
13 |Temisia’s Interested Prince 71648 2 +131.12 Ibs. 
14 |Rinda Lad of S. B. 89518 2 +-126.38 Ibs. 
15 |The Plymouth Lad 89792 4 +123.55 Ibs. 
16 |Hood Farm Torono 60826 34 +121.51 Ibs. 
17 |Agatha’s Brookhill Fox 69633 2 +115.40 Ibs. 
18 |Fontaine’s King 65641 2 +111.60 Ibs. 
19 |Golden Fern’s Son 78687 9 +109.32 Ibs. 
20 |Baronetti’s Golden Lad 67908 2 +-100.14 Ibs. 
21 |Spermfield Owl 57088 26 + 97.71 Ibs. 
22 \Sultan of Oaklands 78475 3 -- 95.06 Ibs. 
93 |Melia Ann’s King 9th 74917 2 + 93.48 Ibs. 
94 |Chenille’s Golden Prince 91769 2 + 93.06 Ibs. 
95 |\Burybia’s Blue Boy 90591. 3 + 90.17 Ibs. 
26 |Forfarshire’s King Dalton 9533: M + 88.00 Ibs. 
27 |Rioter’s Jersey Lad 58001 7 + 87.10 Ibs. 
298 |Queen’s Raleigh 88232 3 ++ 82.68 Ibs. 
29 |\Pogis 99th of Hood Farm 94502 14 + 82.34 Ibs. 
80 |Royal Majesty 79313 5 + 81.34 Ibs. 
31 |Jenny’s Redfern 70888 2 + 79.56 Ibs. 
82 |Rearguard 70962 2 -+- 79.24 Ibs. 
83 \Oxford’s Fairy Boy 92821 3 + 77.14 lbs. 
34 |Gertie’s Stoke Pogis 56492 3 + 70.59 Ibs. 

85 Mabel’s Raleigh P.S. 3722 H.O. 3 + 70.51 lbs. 
386 |\Pogis 66th of Hood Farm 85015 3 + 66.86 Ibs. 
87 |My Jubilee 75742 2 -+ 66.75 \bs. 
38 |Oxford Lass’s Cream King 81359 3 + 66.23 Ibs. 
89 |Great Edison 77564 2 + 62.78 Ibs. 
40 |The Warden’s Sir Prince 89421 2 + 60.87 Ibs. 
41 |Nova Boy of Turner 72135 2 + 58.82 Ibs. 
42 \Nebraska Lad 71828 2 + 57.14 Ibs. 
43 |Hood Farm Golden Lad 64268 5 + 56.50 Ibs. 
44 |Spermfield Owl 2d ‘ 93634 2 -++ 51.85 lbs. 
45 |Marston’s Interested Prince 71855 9 -+ 51.82 Ibs. 
46 |Eminent’s Tormentor 85936 2 + 51.81 Ibs. 
47 |\Chief Engineer 47148 6 + 50.20 Ibs, 
48 Hood Farm_ Pogis 9th 55552, 389 + 47.49 lbs. 
49 |The Owl’s Double Grandson 80314 5 + 47.45 Ibs. 
50 |Atwell Farm Melia _Ann’s King 97392 2 ++ 45.85 Ibs. 
51 (Dorinda Darling’s Diploma 71816 6 + 41.77 lbs. 
52 Golden Shylock 81862 5 + 41.00 Ibs. 
53 |Loretta D’s Champion’s Son 77002 5 + 38.66 Ibs. 
54 |Taurus Perfection 80182 2 + 38.56 Ibs. 
55 |Brown_ Bessie’s Columbus 68364 3 + 38.18 Ibs. 
56 |Blue Belle’s Gold Fern 79043 3 + 37.08 lbs. 
57 |Golden Lad of Glenwood Farm 62057 3 + 35.08 Ibs. 
58 'Tormentor Summit Lad 68620 4 + 34.39 Ibs. 
59 |Melia Ann’s Hero 4th 84061 3 + 33.50 Ibs. 
60 |Keepsake’s Golden Lad 71325 5 + 32.18 lbs. 
61 |Bessie Bate’s Lad 78296 2 + 30.80 Ibs. 
62 [Nutley Tones Owl 67837 3 + 380.55 Ibs. 
3 |Flying Fox’s Oxford Duke 2d 76316 2 + 29.30 Ibs. 

64 |Lady Letty 4th’s Rioter 76533 2 + 28.33 Ibs. 
65 |Golden Lad of Summit 85396 6 + 27.79 Ibs. 
66 |Golden Alcazar 72800 3 + 27.32 Ibs. 
67 |Foxhall’s Jubilee 76944 10 + 26.64 Ibs. 
68 |Eminent’s Pilot 75364 3 + 24.18 lbs. 
69 |The Owl of Meridale 5 85853 5 + 24.17 lbs. 
70 |G. G. Chief of Ashburn 86044 3 + 23.75 Ibs. 
71 |\Imp. Rozel’s Noble 96627 2 + 22.76 Ibs. 

72 \Eminent 4th 76078 5 + 21.54 Ibs 
73 \Interested Prince 58224 21 + 21.07 Ibs 
74 |Pogis 75th of Hood Farm 94501 7 + 21.00 Ibs 
75 |\Sayda’s Heir 3d ; 74817 15 + 20.87 lbs 
76 |Eminent of Acca Far 84617 3 + 20.39 Ibs 
77 \St. Oner’s Torono 81219 2 + 20.32 lbs 
78 \Flying Fox’s Victor 64768 6 @ + 18.58 lbs 
79 \St. Lambert’s Ridgewood King 73247 2 + 16.32 Ibs 
80 |Loretta’s King 65050 18 + 15.94 Ibs 
81 |Romulus of Spring Hill 78837 4 -+- 13.34 Ibs 

eee eae eee ee 
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Bulls in Order of Change in Net Fat of Daughters—Continued. 

Registry No. of Net Change 
No. Name of Bulls No. Pairs 

82 |Cream Princess’ Fritz 65915 2 + 12.57 lbs. 
83 |Irene’s King Pogis 73182 16 + 12.31 Ibs. 
84 |Anderson’s King 75247 2 + 11.11 Ibs. 
85 |Storrs Golden Lad 68189 2 + 9.80 Ibs. 
86 |The Warden 77015 12 + 8.47 Ibs. 
87 |Lord Letta of Meridale 55716 2 + 7.89 Ibs. 
88 |Eva’s Grey Fox 2444 2 + 7.67 lbs. 
89 |Oonan’s Count 57470 8 + 7.55 Ibs. 
9) |Valentines Qonan 58076 10 + 5.19 lbs. 
91 |Marigold St. Helier 52657 4 + 4.42 Ibs. 
92 |Noble of Oaklands 95700 3 + 4.24 Ibs. 
98 |Fairfield’s Chancellor 74363 2 + 3.51 Ibs. 
94 |Exile of the Highlands 81869 4 + 3.23 Ibs. 
95 |Foxy’s Brown Poet 82982 7 + 2.54 Ibs. 
96 |Nimbus. of Brondale 69704 3 + 1.59 Ibs. 
97 |Gedney Farm Oxford Lad 71238 2 + 1.57 Ibs. 
98 |Foxy’s Fox of Althea 77197 2 + 1.52 Ibs. 
99 |Golden Butter Lad 77164 2 + 1.25 lbs. 

100 |Pedro’s Vidi 71235 2 — 0.51 Ibs. 
101 |Mabel’s Raleigh 47913 3 — 1.46 Ibs. 
102 |Merry Maiden’s Grandson 41003 6 = 3197 Ibs, 
103 |Model’s Oxford Lad 66518 5 — 6.99 Ibs. 
104 |Lookout Torono 78593 17 — 17.94 Ibs. 
105 |Hood Farm Golden Lad 4th 71215 B —= {387 Ilo, 
106 |Hazel Fern Golden King T7872 8 Ee SuiAmlbse 
107 |Eurybia’s Son 68790 3 — 9.94 lbs. 
108 |Rosetta’s Golden Lad 73203 5 — 10.04 lbs 
109 |Pogis of Goliad 84397 3 — 12.48 lbs 
110 |White Oak Monarch 88433 3 — 12.64 lbs 
111 |Prince Noel 74140 4 — 13.04 lbs 
112 |Mr. Inez Marigold Pedro . 79701 3 — 13.49 Ibs 
113 |Toncna Pogis 78657 14 — 14.00 lbs 
114 |Fontaine’s Caiest _ ¥ 81118 5 — 15.01 lbs 
115 |Imp. Noble Fontaine Raleigh 91142 5 — 15.04 Ibs 
116 |Lady ‘Letty’s Victor 65020 15 — 15.70 Ibs 
117 |Guenon’s Lad 2d 62304 2 — 15.80 Ibs 
118 |Oxford’s Brigadier 78529 2 — 17.48 lbs 
119 |Cinxia’s -Gamboge Lad 90848 3 — 17.69 Ibs 

_ 120 |Portland Prospect 61919 3 — 18.98 Ibs 
121 |Gamboge’s Knight 95698 5 — 20.07 lbs 
122 |Oxtord Daisy’s Flying Fox 83284 6 — 20.38 Ibs 
123 |Hood Farm Torono 21st 83413 4 — 20.85 Ibs 
124 |Copper Baron 64453 2 — 21.24 lbs 
125 |Karnak’s Noble 87952 4 — 21.25 Ibs 
126 |Jersey Lad’s Caspar 71077 5 — 21.69 Ibs 
127 |Marigold’s Exile King 53232 8 — 22.37 lbs 
128 |Nero’s Garfield Lad 77949 2 — 22.72 lbs 
129 |Alearano 69653 4 — 23.69 lbs 
130 |Oonan’s Major 91036 2 — 25.33 lbs 
131 |Merry Miss’ Son 76629 5 — 26.17 lbs 
132 |Meridale Interested Prince 86473 6 — 26.55 Ibs 
183 |Oonan’s Conqueror 77851 2 — 27.48 lbs 
134 |Fontaine’s Lodestar 77305 4 — 27.56 lbs 
185 |Seven Gates 75925 5 — 29.25 Ibs 
136 |Noble’s Jolly Golden Lad 104562 2 — 29.78 \bs 
187 |Naiad’s Golden Lad 67475 3 — 31.57 Ibs 
138 |Romeo of Sheomet 62715 4 — 31.75 lbs 
189 |Willson’s Exile 44065 2 — 33.00 lbs 
140 |Lad’s Oxfordshire 74564 2 — 33.39 lbs 
141 |Mabel’s Poet 65780 5 — 36.33 Ibs 
142 |Eminent’s Raleigh 69011 2 — 37.30 lbs 
143 |Reservation Stoke Pogis 76048 5 — 37.98 lbs 
144 |Fairy Glen’s Raleigh 794388 5 — 38.32 Ibs 
145 |Gertrude’s Jap 93947 2 — 38.47 lbs 
146 |Rosaire’s Olga Lad 87498 13 — 38.93 lbs 
147 |Pogis 95th of Hood Farm 92626 5 — 39.71 Ibs 
148 |Prince Ramaposa 87833 2 — 39.83 lbs. 
149 |Valentine’s Count 69878 6 — 40.75 Ibs. 
150 |Sultana’s Oxford Lad 76506 3 — 40.77 lbs. 
151 |Melia Ann’s Berkshire 66373 2 — 42.39 Ibs. 

re ee a ee 
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Bulls in Order of Change in Net Fat of Daughters—Concluded. 

No. 

Matne AGRICULTURAL EXPERIMENT STATION. 

Name of Bulls 

Glory’s Pedro 
Oxford King of Fernwood 
Gertie’s Son’s Jamont 
Pogis Alden Boy 
King Allie Rioter 
Hood Farm Torono 20th 
Olga Hazel Pogis 
Marigold’s Champion 
Sensational Fern 
Imp. King of Hambie 
Rosaire’s Lad of Glenwood 
Owl’s Model Fox 
Rochette’s Noble 
Biltmore’s Torment 
Gedney Farm Girl’s Oxford 
Mistletoe Pogis 
Altama’s Pogis 
Raleigh’s Fairy Boy 
Quintin Owl 
Altama Interest 
Golden Lucy’s Eminent Lad 
Eminent 10th 
The Imported Jap 
Gamboge’s Oxford Lad 
Roving Gipsy 
Golden Laddig of O. 
Lord North 
Inez’s Stoke Pogis 
Golden Paul 
Oxford John D. 
Ben Hur Pogis 
Island Lodestar 
Daisy’s Prince of St. L. 
Pogis 94th of Hood Farm 
|Amy’s Chief 
|Fontaine’s Duke 
St. Mawes 
Fontaine’s Count 
Pedro of Brick House Farm 
|Jacoba’s Emanon 
Fad 
Cowslip’s Ashley 
|Benedictine King 
H. F. Golden Fern’s Lad 
Tormentor’s Torono 
Girldine’s Champion Pogis 
‘King’s Rioter Lawrence 
Gazelle’s Fawn Rioter King 
Noble Peer 
Violet’s Oakland Count 
|Minaret Exile 
‘Brown Lassie’s Compass 
|Fort Hill Farm Torono 
|Viola’s Golden Jolly 
\Oaklands Sultan King 
|Gertie’s Son’s Boy 
|Adelaide’s Merry Pogis 
Mona Rose’s Glory 
Financial Raleigh 
Jacoba’s Premier 
Margery Golden’s Fox 
Fern’s Air 
Harry B. Gordon 
Combination Golden Lad 
Hector Marigold 
Lady Mary’s Fox 
|Rosaire’s Golden Lad 
\St. Helier of Sheomet 
Oonan 23d’s Grandson 
Jubilee of Bois d’Are 
Oxford Lad’s Owl 
Hood Farm S. Tormentor 
Gertie’s Son of Washington 

| 

Registry 
No. 

95123 
81379 
73745 
96014 
62221 
82854 
95042 
70801 
75924 
65298 
76580 
76617 
96422 
60761 
75998 
75371 
77089 
83767 
77041 
98466 
85639 
75753 
75265 
67284 
67588 
67925 
753842 
51942 
68919 
90048 
38370 
67638 
75437 
90492 
74154 
61709 
72053 
84083 
88867 
84177 
85670 
83633 
86100 
80437 
78184 
94004 
65453 
71966 
90653 
80974 
56933 
71626 
72940 
79314 
85602 
71825 
91365 
92531 
86298 
89296 
72362 
77589 
47246 
59292 
59121 
82763 
64554 
61765 
74887 
29041 
75599 
76311 
83799 

1919. 

No. of 
Pairs 

e 

= 
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Net Change 

— 42.85 lbs. 
— 44.37 lbs. 
— 45.00 lbs. 
— 45.04 lbs. 
— 45.11 Ibs. 
— 45.59 Ibs. 
— 46.97 lbs. 
— 47.12 \bs. 
— 47.58 lbs. 
— 48.02 lbs. 
— 48.79 lbs. 
— 49.41 lbs. 
— 49.84 lbs. 
— 50.61 Ibs. 
— 53.27 Ibs. 
— 53.30 lbs. 
— 58.31 lbs. 
— 53.67 lbs. 
— 56.07 lbs. 
— 59.39 Ibs. 
— 60.09 lbs. 
— 60.15 Ibs. 
— 61.91 lbs. 
— 64.25 lbs. 
— 64.75 lbs. 
— 65.75 lbs. 
— 65.98 lbs. 
— 66.65 lbs, 
— 68.05 Ibs. 
— 68.26 Ibs. 
— 68.79 Ibs. 
— 70.89 Ibs. 
— 73.38 lbs. 
— 75.91 Ibs. 
— 76.37 Ibs. 
— 76.54 lbs. 
— 78.44 lbs. 
— 80.51 Ibs. 
— 82.31 lbs. 
— 84.27 Ibs. 
— 85.61 Ibs. 
— 87.42 Ibs. 
— 88.14 lbs. 
— 90.49 Ibs. 
— 90.51 Ibs. 
— 90.60 lbs. 
— 94.96 lbs. 
— 98.85 Ibs. 
— 98.85 Ibs. 
— 99.71 Ibs. 
—100.59 Ibs. 
—100.61 lbs. 
—102.25 lbs. 
—102.51 Ibs. 
—103.95 lbs. 
—106.18 lbs. 
—108.14 lbs. 
—110.94 Ibs. 
—115.05 Ibs. 
—115.10 Ibs. 
—119.76 lbs. 
—123.55 lbs. 
—124.46 lbs. 
—138.06 lbs. 
—144.12 lbs. 
—148.02 Ibs. 
—149.95 Ibs. 
—150.59 Ibs. 
—156.92 Ibs. 
—162.92 lbs. 
—164.84 Ibs. 
—219.72 Ibs. 
—227.01 lbs. 
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The bulls of superior merit, although they have only a 

few pairs on which to base judgment, are Sans Aloi, Signal’s 

Successor and Golden Glow’s Chief, with 210.56, 177.72, and 
161.93 pounds of butter-fat by which their daughters, were 

superior to their respective dams. Discussion of these bulls is 

perhaps needless since they are familiar to most breeders as 

of outstanding merit. It is of interest to see the pedigree of 

Golden Glow’s chief as he has the honor of being sire of the 
justly famous cow Vive la France. This pedigree is presented 
below. 

PEDIGREE OF GOLDEN GLOW’S CHIEF 61460. 
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Zo Zod 

This bull is shown by his pedigree to be a combination of 
American breeding on his sire’s side and of Island breeding on 
his mother’s side. It will be noted that on the dam’s side a 

repetition of Golden Lad takes place in the fourth generation. 

We may now take up the list of leading native and im- 

ported sires for the net change in the butter-fat by which their 
daughters on the average are different from their dams. The 
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list of these bulls together with the number of the bull in the 

series of bulls in table 6 and the net change of butter-fat by 

which their daughters were in excess or defect of their dams 

is given below. 

List of leading native sires, omitting those who have not 

two daughter-dam pairs, are: 

Hood Farm Pogis 9th (48) + 49.49 Significant 

Hood Farm Torono (16) +121.51 Significant 

Spermfield Owl (21) + 97.71 Significant 

Loretta’s King (80) + 15.94 Not significant 

Sayda’s Heir 3d (75) + 20.87 Not significant 

Hector Marigold (216) —144.12 Significant 

Trene’s King Pogis (83) + 12.31 Not significant 

Lady Letty’s Victor (116) — 15.70 Not significant 

Leading imported sires, omitting those which have not 

two daughter-dam pairs, are: 

Interested Prince (73) + 21.07 Not significant 

Raleigh’s Fairy Boy (169) — 53.67 Not significant 

Gamboge’s Knight (121) — 20.07 Not significant 

Royal Majesty (30) + 81.34 Probably significant 

Noble of Oaklands (92) + 4.24 Not significant 

Eminent’s Raleigh (142) — 37.30 Not significant 

The Imported Jap (174) — 61.91 Probably not significant 

Gedney Farm Oxford Lad (97) + 1.57 Not significant 

In the list of native sires six increase the production of 

their daughters and two decrease it. Within this group of six 

sires which increased the butter-fat, three did so by an amount 

which was significant and three by an amount which was not 

significant. One sire which decreased the butter-fat yield of 

his daughters did it by an amount which was not significant. 
The other sire, Hector’s Marigold, decreased the yield of his 

daughters significantly. In the list of imported sires four in- 

crease and four decrease the production of butter-fat of their 

daughters over that of their dams. Of the four imported sires 

which increase the butter-fat yield only one, Royal Majesty in- 

creased it by an amount great enough to be probably significant. 

Within the group of sires which decreased the butter-fat of 

their daughters none decreased it significantly. This particular 

group of native sires is consequently superior to the imported 
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sire in respect to their butter-fat transmitting qualities. This 

conclusion need not necessarily hold for another group of sires, 

for if one thing is clearly brought out by this progeny study on 

Jersey sires it is the fact: that the inherited complex which a 

bull is able to give to his daughters is an individual proposi- 

tion and requires individual study rather than any mass study. 

Considering the number of daughters two bulls stand forth 

among the rest as of superior merit, Hood Farm Torono and 

Spermfield Owl. The pedigree of Hood Farm ‘Torono has 

already been given. The Pedigree of Spermfield Owl is pre- 

sented below. 

PEDIGREE OF SPERMFIELD OWL, 57088. 

No. P.S. 1690 of | No. P.S. 1242 3o | No. P.S. 873 fof 
Marion Golden Lad Sultanne’s Favourite 

No. P.S. 2447 ie) 
Golden Lass 4th 

v No. P. 8. 3056 @|No. P.S. 873 o 
q Cicero’s Cowslip 3d | Sultanne’s Favourite ee 
rat No. P.S. 1105 Q 
o | Cicero’s _Cowslip 
i he No. P.S. 3880 9 | No. P.8. 928. No. P.S. 401 3 
a2) = Alicante County Wolseley Wolseley 
S ee No. P.S.7 g 
Ay na E po Sitigaratings 
= Es No. P. 8. 2881 2 |No. P.S. 797 fof 
ia iN Rosette 5th Sarabond 

= P| No. P.S. 2128 Q 
= Rosette 4th 
ai No. P.S. 1547 No. P. 8. 997 No. P.S. 748 S 
a Sir Julius Useful Lady Paragon — At 

= No. P.S. 796 g 
ee | ateehy Wenn 

g No. F.S. 7475 No. So 
rs Cellina 

; No. Q 
& a 
<i ‘@ | No. P.S, 4157 2 |'No. P.S. 1118 3 | No. P.S. 801 3 
o| E Iss Spermlight Windemere’s Glory | Stafford _ 
i, Oo fis No. P.S. 1784 ce) 
Slo 3 _Cicero’s Duchess 

So (23a No. F.S. 6645 2 | No. oe 
Ba Bs Spermlight 

onl 

Zn jae 

Spermfield Owl’s pedigree shows that he is by a bull and 

from a cow which were imported to this country. The benefit 

to the dairy interests of the Jersey breed, as shown by the per- 

formance of this bull in his progeny test, certainly more than 
justifies the importation of these two animals. 
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The sire’s side of Spermfield Owl’s pedigree runs quickly 

into the justly famous Golden Lad and Rosette strains. In 

fact the Owl is an inbred Sultanne’s Favorite bull. The dam’s 

side of the pedigree goes into foundation stock rather quickly. 

TRANSMITTING QUALITIES OF JERSEY SIRES TO THEIR SONS. 

In this section we deal with the sire whose sons’ trans- 

mitting qualities for quantity and quality of milk production 
are known through the progeny tests of their daughters. For 

this purpose table 7 has been made. The arrangement of this 

table is made on the basis of how much butter-fat the sire’s 

son or sons caused his daughters to produce in excess or defect 

of their dams. The mean of each item is taken for each sire’s 

son if he has more than one son of known transmitting powers. 
The information given in this table is as follows: (1) The 
number which the sire takes in the series of sires, on the but- 

ter-fat transmitting qualities of his sons is given in the first 

column; (2) the sire’s name is given; (3) immediately under 

the sire’s name is given the sons’ names each one of which is 
indented ; (4) beside each bull’s name is given his registry num- 

ber, the number of daughter-dam pairs that he has, the net 
change in the milk production which his daughters produced in 

comparison with that of their dams, the net change in the but- 
ter-fat percentage and the net change in the butter-fat. 

TABLE 7; 

Sires in Order of Sons Change in Net Butter-Fat. 

| Registry | No. |, Net | Net Net 
No. | Names of Sire and Sons | No of Change | Change | Change 

: | Pairs | in Milk | in% in Fat 

ss | 
| | | 

1 |Signal’s Crown Prince | C1625 eee i. at oh 
| Signal’s Successor | 72758 | 3 | +2899.3) +0.202) +177.72 

2 |Chief Engineer 47148 | 6 | +2174.5| —0.684) + 50.20 
| Golden Glow’s Chief 61460 4 | +42172.4) +0.453| +161.93 

Clear Brook Chief | 74685 | 2 + 278.0) +1.338) -+153.31 
Mean | | +1225.2 +0.895) +157.62 

3 |Tormentor’s Tormentor AN oe al | ae er 
Tormentor’s Landseer Signal 69291 | 4 | +92326.7; +0.292) -+158.55 

4 |Golden Blyth | 40215 ieee a Tae a ee 
Golden Nero | 62052 |- 2 | +8369.0) 0.543) 4149.77 

5 Royal Majesty 79313. | 5 | +2138.6| —0.264) + 81.34 
| Majestic Fern } 84428 | 38 | +2163.3) +0.123) ++148.97 

6 |Lucy’s Rioter of St. L. 63998 sont Fe 4) a aie 
| Roma’s Rioter of St. L. 70951 3 | +2534.7; —0.081) -+148.79 
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Names of Sire and Sons 

Imported Oxford You’ll Do 
You'll Do Oxford 

Gertie’s Lad 
Rinda Lad of S. B. 

Fabby’s Shylock 
Sans Aloi 
Golden Shylock 
Mean. 

Flower’s Hero 
The Plymouth Lad 

Torono 
Hood Farm Torono 

Hood Farm Pogis 
Hood Farm Pogis 34th 
Hood Farm Pogis 9th 
Mean 

Rosette’s Golden Lad 
Baronetti’s Golden Lad 

Golden Rachel’s Prince 
Chenille’s Golden Prince 

Forfarshire’s Rex 
Forfarshire’s King Dalton 

Rioter’s Jersey Lad 
Financial King 

Fontaine’s King 
Hood Farm Golden Lad 
Mean 

Fairy Glen’s Raleigh 
Queen’s Raleigh 

Lily’s King 
Rearguard 

Raleigh’s Fairy Boy 
Oxford’s Fairy Boy 

Stoke Pogis of Prospect 
Channel King 
Gertie’s Stoke Pogis 
Portland Prospect 

Mean 
Jubiles of Bois d’Are 
My Jubilee 

Lucy’s Oxford Lad 
Oxford Lass’s Cream King 

Agatha’s Flying Fox 
Agatha’s Brookhill Fox 
Sultan of Oaklands 
Gamboge’s Knight 

Mean 
Melia Ann 3d’s Grandson 
| Great Edison 
|The Warden 

The Warden’s Sir Prince 
Golden Duchess’ Prince 
Nebraska Lad 

Interested Prince 
Temisia’s Interested Prince 
Marston’s Interested Prince 
Meridale Interested Prince 
Mean 

Eminent’s Silver Boy 
Eminent’s Tormentor 

Brown Bessie’s Diploma 
Chief Engineer 

Fontaine’s Duke 

Loretta D’s Champion 

Golden Toro 
Taurus Perfection 

Ida’s Rioter of St. L. 11th. 

The Owl’s Double Grandson 

Loretta D’s Champion’s Son 

Registry 
No. 

111860 
98772 
70050 
89518 
70334 
81012 
81862 

P.S. 3502 OC. 
89792 
25204 
60326 
40684 
63300 
55552 

57498 
67908 
60386 
91769 
62957 
95339 
41012 
58001 
57788 
65641 
64268 

79438 
88232 
62195 
70962 
83767 
92821 
29121 
62762 
56492 
61919 

29041 
75742 
69637 
81359 
68212 
69633 
78475 
95698 

71698 
77564 
77015 
89421 
62803 
71828 
58224 
71648 
71855 
86473 

73078 
85936 
39344 
47148 
61709 
80314 
72983 
77002 
58265 
80132 

Sires in Order of Sons’ Change in Net Butter-Fat—Continued. 
—— 

creobo! wl wow Ww oo bo 
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| 

Net | 
Change | 
in Milk | 

+2797.0) 

+3403.5) 

+4464.5) 
+ 871.8) 
+2668.1) 

+2810.3 

+2620.1 

+2528.0 
+ 448.9 
+1488.5) 

+1924.5) 

| 

| +1415.2) 

+2678.5| 
+1357.2| 
+2017.9) 
— 191.8) 
+4545.7| 

+1992.5| 
+ 453.8| 
+1772.0| 

+2332.0} 
+1688.3) 

— 858.7) 
+1053.9 
—1542.3 
+1646.5 

+1386.0) 

+2957.5| 
+1104.7| 
— 610.6, 
+1150.5 

+1662.5 

4+2174.5) 
— 861.7 
+2015.2 

+170.55 

Net 
Change | 
in % | 

| 
| 

Net 
Change 
in Fat 

+136.61 

4126.38 

+210.56 
+ 41.00 
4125.78 

4123.55 

4121.51 

4159.24 
+ 47.49 
4103.37 

+100.14 

+ 93.06 

+ 88.00 

+ 87.10 

4111.60 
+ 56.50 
+ 84.05 
— 38.32 
+ 82.68 

4 79.24 
= 53.67 
+ 77.14 

+150.30 
+ 70.59 
— 18.98 
+ 67.30 
—162.92 
+ 66.75 

4+ 66.23 

+115.40 
+ 95.06 
— 20.07 
+ 63.46 

+ + +/+ + +] 

\ a 1 

na 
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Sires in Order of Sons’ Change in Net Butter-Fat—Continued. 

Names of Sire and Sons 

Recorder 
Brown Bessie’s Columbus 

|Blue Bell’s Golden Fern 
Blue Bell’s Gold Fern 

\Spermfield Owl 
Spermfield Owl 2d 
Nutley Tones Owl 
The Owl of Meridale 
Mean 

June Beauty’s Lad 
| Tormentor Summit Lad 
|Melia Ann’s Hero 
| Melia Ann’s Hero 4th 
|Melia Ann’s King 
| Melia Ann’s King 9th 

Atwell Farm Melia Ann’s King 
| Melia Ann’s Berkshire 

Mean 
Tulip’s Mon Plaisir 

| Keepsake’s Golden Lad 
Fairy’s Lad 

Bessie Bate’s Lad 
Isabelle’s Golden Lad 

| Golden Lad of Summit 
Arthur’s Golden Marquis 
Golden Alcazar 

Flying Fox’s Foxhall 
Foxhall’s Jubilee 

5 |Golden Glow’s Chief 
) G. G. Chief of Ashburn 
Eurybia’s Combination 
Eurybia’s Blue Boy 
Olga Hazel Pogis 
Mean 

‘Alexie 

Interested Prince 
Sayda’s Heir 
Sayda’s Heir 3d 

Merry Maiden’s 3d Son 
| Dorinda Darling’s Diploma 
| Merry Maiden’s Grandson 

Mean 
‘Lorna’s King of St. L. King 

.| Loretta’s King 

56 

57 

58 

Golden Romulus 2d 
| Romulus of Spring Hill 
Gen Jamont 2d 
| Cream Princess’ Fritz 
|‘Rosette’s Golden King 
| Irene’s King Pogis 
King of St. Lambert’s King Jr. 
Anderson’s King 

|The Owl 
Spermfield Owl 
Fontaine’s Dukes 

| Mean 
Imp. Golden Fern’s Lad 

| Golden Fern’s Son 
Jenny’s Redfern 
Golden Butter Lad 

| Sensational Fern 
| H. F. Golden Fern’s Lad 

Mean 
|Westland ‘Golden Lad 
| Storrs Golden Lad 
Ida’s Coquette Pogis 
Lord Letta of Meridale 

Registry | 
No. 

29239 
68364. 
69196 
79043 
57088 
93634 
67853 
85853 

59154 
68620 
76537 
84061 
56581 
TAIT 
97392 
66373 

61923 
71825 
68013 
78296 
62833 
85396 
61428 
72800 
61435 
76944 
61460 
86944 
80488 
90591 
95042 

P.S. 2656 
H.C 
58224 
45360 
74817 
60516 
71816 
71003 

57389 
65050 
59876 
78837 
58018 
65915 
65799 
73182 
62140 
75247 
54738 
57988 
61709 

65300 
78687 
70388 
77164 
75924 
80437 

64329 
68189 
43044 
55716 

l 

Net Net Net 
Change | Change | Change 
in Milk | in % in Fat 

+ 992.8} —0.146| + 38.18 

+ 429.4) +0.139| + 37.08 
+1695.7|  +0.027| + 97.71 
+1653.5) +0.482| + 51.85 
4+ 259.0 +0.174| + 30.55 
+ 66.2)  +0.918| +4 24.17 
+ 659.6). 0.030) + 35.52 

+1244.3) —0.526| 4 34:39 

+1208.3| —0.605| + 33.50 

+1734.5| —0.136} +4 98.48 
— 625.5) +0.757|- + 45.85 
— 801.5| +0.035| — 42.39 
+ 102.5) +0.219} + 32.31 

+ 165.2) +0.244| + 32.18 

+ 649.5] —0.016] + 30.80 

+1218.2| —0.495| + 27.79 

— 231.3} +0.431| + 27.32 

4+1109.1| —0.269) + 26.64 
42172.4|  +0.453| +161.93 
4+ 591.7; —0.122| + 23.75 

+1170.3|  +0.253] ++ 90.17 
— 698.5) —0.094| — 46.97 
+ 235.9, +0.079| + 21.60 

+ 401.8) —0.012/ + 21.07 

+ 106.5}  +0.166 + 20.87 

+1042.91 —0.156| + 41.77 
—1062.7| 0.560} = 3.97 
— 99| +0.202) £ 19.95 

+1000.2| —0.430| + 15.94 

+ 442.2, 0.160) + 13.34 

— 77.0| +0.155|- + 12.57 

— 761.8} +0.650| + 12.31 

+1105.0} —0.658] + 11.11 

+1695.7|, +0.027| + 97.71 
— 861.7, —0.275| — 76.54 
+ 417.0/ —0.124) + 10.59 

+1156.5| 40.458] +109.32 
+1582.0/ +0.030/ + 79.56 
SVT ABE) ts TG 
—1286.0/  +0.275| — 47.58 
—1048.7| —0.361| — 90.49 
= 14.6) | Sonera 

+ 33.0/ +0.078| + 9.80 

+1065.0/ —0.430| + 7.89 
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Sires in Order of Sons’ Change in Net Butter-Fat—Continued. 

| 

Registry No. Net Net | Net 
No. Names of Sire and Sons No. of Change | Change | Change 

Pairs | in Milk in % | in Fat 

pase saa be 
| 

59 |Golden Fox 62166 = Le =p al ES 
Eva’s Grey Fox 72444 2 +1564.0) —0.731) + 7.67 

60 |Oonan’s Pogis 7th 47902 oH ae eae == 
Oonan’s Count 57470 8 — 72.3 +0.150} + 7.55 

61 |Rioter of St. Lambert Jr. 56580 pes ae ear ae 
Lady Letty 4th’s Rioter 76533 2 -+-1767.0| —0.684| -+ 28.33 
Lady Letty’s Victor 65020 15 — 534.5) +0.134) — 15.70 
Mean + 616.3) —0.275| + 6.81 

62 Sir Donald 39047 as sr ea us 
Valentine’s Oonan 58076 10 + 23.0 +0.048) + 5.19 

63 |Osprey 17385 ck aes a ae 

Marigold St. Helier 52657 4 — 152.0 +0.136) + 4.42 
64 |Blue Belle’s Blue Fox 69632 so Be P| me; 

Noble of. Oaklands 95700 3 — 453.3) +0.386 + 4.24 
-65 Silver Chancellor 33960 ee it. ni iP bs 

Fairfield’s Chancellor 74363 2 +1083.0 —0.654) + 3.51 
66 |Willson’s Exile 44065 2 + 447.0; —0.656) — 33.00 

Exile of the Highlands 81869 4 + 141.2) —0.058) + 3.23 
67 |Hood Farm Pogis 34th 63300 2 +2528.0 +0.044) +159.24 

| Nimbus of Brondale 69704. 3 + 775.3} —0.577) + 91.59 
68 |My Fanny’s Flying Fox 65454 = aia ee = 

| Foxy’s Fox of Althea T7197 2 + 129.0) . —0.057) + 1.52 
69 |\Champion Flying Fox 61441 ae en Fl ae el 
; Flying Fox’s Victor 64768 2 — 57.0) +0.281/ + 18.58 

Gedney Farm Oxford Lad 71238 2 + 128.0) —0.071) + 1.57 
Oxford Daisy’s Flying Fox 83284 6 + 117.2} —0.244) — 20.38 
Mean + 62.7) —0.011; — 0.08 

70 |Pedro’s Golden Blyth 64335 mi e anu ae 
| Pedro’s. Vidi : 71235 2 — 90.5) +0.056, — 0.51 

41 |Mabel’s Post 65780 5 — 161.6) —0.310| — 36.33 
Foxy’s Brown Poet 82982 7 — 152.9) +0.118) + 2.54 
Fontaine’s Caisst 81118 5 — 142.8 —0.077, — 15.01 
Mean — 1387.9 +0.021; — 6.23 

72 \Hood Farm Golden Lad 64268 5 -+1357.2) —0.167) + 56.50 
Hood Farm Golden Lad 4th 71215 3 + 939.6}  —0.420) — 8.37 

73 Imp. Sultane’s Golden Fern 65304 yaa ue a oD 
| Hazel Fern Golden King T7872 8 + 494.4; —0.394) — 8.74 

74 Island Lodestar 67638 6 — 350.4) —0.563) — 70.89 
The Warden 77015 12 -+1189.6 —0.732) + 8.47 
Fontaine’s Lodestar 77305 4 + 252.3)  —0.468) — 27.56 
Mean + 720.9 —0.600, — 9.55 

75 \Signalia’s Siberia 67227 we ie al = 
Eurybia’s Son 68790 3 — 836.6]  +0.405| — 9.94 

76 \Duke Rowena’s Golden Lad 63571 ae ne ay | ae 
Rosetta’s Golden Lad 73203 Bi — 269.2 +0.060 — 10.04 

77 |\Lookout Torono 78593 17 + 324.7| —0.365) + 7.94 
Pogis of Goliad . 84397 3 — 293.0} +0.060 — 12.48 

78 \Melia Ann’s King 9th 74917 2 +1734.5) —0.186 + 93.48 
| White Oak Monarch 88433 3 — 462.3 -+0.168, — 12.64 

79 |Admiral Noel 538882 os ee Ba EE 
Prince Noel 74140 4 — 8.8) —0.148} — 13.04 

80 |Eminent 69631 = pees eal as 
Eminent’s Pilot 75364 3 +2380.0] —1.107/ + 24.18 
Eminent 4th 76078 5 + 237.8 +0.084) + 21.54 
Eminent of Acca Farm 84617 3 +1518.4 —0.597, ++ 20.39 
Eminent’s Raleigh 69011 2 +1825.0 —1.165) — 387.30 
Imp. King of Hambie ; 65298 2 — 43.5} —0.599) — 48.02 
Eminent 10th 75753 9 — 599.0 —0.346) — 60.15 
Mean + 803.1 —0.622) — 13.23 

81 Mr. W. Inez of Bleak House 70916 ~ ae na ee 
Mr. Inez Marigold Pedro T9701 3 + 925.0) —0.748| — 13.49 

82 |Eminent’s Raleigh . 69011 2 +1325.0} - —1.165| — 37.30 
Mabel’s Raleigh Ee oi 3 +1078.0} +0.1383) + 70.51 

Raleigh’s Fairy Boy 83767 10 -+ 453.8) —0:714| — 53.67 
The Imported Jap 75265 11 —1533.4 +0.269| — 61.91 
Mean. — 0.5) —0.104, — 15.02 

83 |Fontaine’s Chieftain 97158 = he aad ai 
Imp. Noble Fontaine Raleigh 91142 5 + 450.0 —0.492) — 15.04 

| 
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Sires in Order of Sons’ Change in Net Butter-Fat—Continued. 

No. 

100 

101 

102 

103 

104 

Names of Sire and Sons 

Hood Farm Pogis 9th 
Hood Farm Figgis Torono 
Pogis 99th of Hood Farm 
Pogis 66th of Hood Farm 
Pogis 75th of Hood Farm 
Lookout Torono 
Tonona Pogis 
Seven Gates 
Pogis 95th of Hood Farm 
Pogis 94th of Hood Farm 
Tormentor’s Torono 
Hood Farm S. Tormentor 
Mean 

|Gedney Farm Oxford Lad 
| Royal Majesty 
| Model’s Oxford Lad 

Sultana’s Oxford Lad 
Gedney Farm Girl’s Oxford 
Gamboge’s Oxford Lad 
Mean 

Gamboge’s Knight 
Oxford Brigadier 

Gamboge’s Oxford Lad 
Cinxia’s Gamboge Lad 

Copper Storrs 
Copper Baron 

Rioter’s Jersey Lad 
Jersey Lad’s Caspar 

iGazelle’s King Marigold 
Marigold’s Exile King 

Golden Nero 
Nero’s Garfield Lad 

Alcedro 
Alcarano 

Merry Maiden’s Millionaire 
| Oonan’s Major 
Oonan’s Count 
Oonan’s Conqueror 

|Flying Fox’s Oxford Duke 
Flying Fox’s Oxford Duke 2d 
Fad 
Mean 

‘Noble of Arranche 

| Noble’s Jolly Golden Lad 
|Carnation’s Fern Lad 
| Naiad’s Golden Lad 
\St. Helier of Sheomet 
| Romeo of Sheomet 
Exile of St. Lambert 

Willson’s Exile 
|Oxfordshire 

Lad’s Oxfordshire 
Caiest 

Mabel’s Poet 
|Marigold’s St. Helier 

Merry Miss’s Son 
Marigold’s Champion 
Mean 

‘Noble of Oaklands 
Imp. Rozel’s Noble 
Karnak’s Noble 
Rochette’s Noble 
Noble Peer 
Mean 

Hood Farm Torono 
St. Oner’s Torono 
Hood Farm Torono 2ist 

Registry 
No. 

55552 
90517 
94502 
85015 
94501 
78593 
78657 
75925 
92626 
90492 
78184 
76311 

71238 
79313 
66518 
76506 
75998 
67284 

95698 
78529 
67284 
90848 
61378 
64453 
58001 
71077 
55201 
53232 
62052 
77949 
58507 
69653 
68540 
91036 
57470 
77851 
61439 
76316 
85670 

P.S. 4404 
H.C 
104562 
63542 
67475 
61765 

rer 

of 

eA 

Nhe! WON! FI WNW! INN! WNHNN NHRWoOOID wonoe 

° 

oo 

PNP PNPNOSO WOorPOo 

Net 
Change 
in Milk 

+ 448.9] 
-+2706.3) 
+ 995.2) 
+ 514.7) 
— 630.8) 
+ 324.7 
— 826.1 
— 115.2 
—1075.2 
—1038.5 
—1245.4 
—3979.0} 
— 397.2! 
+ 128.0 
+2138.6 
— 417.8 
— 292.0 
+ 238.1 
—1441.5 
+ 45.1 
— 610.6 
— 848.0 
—1441.5 
+ 212.0 

+1065.5 
+1415.2 

— 767.0 

Net 
Change 
in % 

+0.242 
—0.216 
+0.230 
+0.385 
+0.518 
—0.365) 
+0.329 
—0.260 
+0.205 
—0.215 
—0.256 
+0.057 
+0.037 
—0.071 
—0.264 
+0.176 
—0.267 
—0.576 
+0.143 
—0.158 
+0.148 
+0.230 
+0.143 
—0.326 

Net 
Change 
in Fat 

+ 47.49 
+132.50 
+ 82.34 
+ 66.86 
+ 21.00 
— 17.94 
— 14.00 
— 29.25 
— 39.71 
— 75.91 



Strupres 1N Mitx S£crETION 135 

Sires in Order of Sons’ Change in Net Butter-Fat—Continued. 

No. 

Hood Farm Torono 20th 
Fort Hill Farm Torono 

| Mean 
Channel King 
Reservation Stoke Pogis 

‘The Imported Jap 
Gertrude’s Jap 

\Pride’s Olga 4th’s Son 
Rosaire’s Olga Lad 

Daisy’s Prince of St. L. 
Prinece’s Ramaposa 

Valentine’s Oonan 
Valentine’s Count 

St. Lambert’s Rioter King 

Mean 
Pedro’s Vidi 

Glory’s Pedro 
Merimaid’s Oxford King 

St. Lambert Boy 3d 
Pogis Alden Boy 

St. Lambert Boy 4th 
King Allie Rioter 

Rosaire’s Golden Lad 

Tornella’s Tormentor 
Biltmore’s Torment 

Mabel’s Raleigh 

Mabel’s Raleigh 
Fairy Glen’s Raleigh 
Financial Raleigh 
Mean 

Gertie’s Stoke Pogis 
| Mistletoe Pogis 
‘Springhill Pogis 

Altama’s Pogis 
Estelene’s Prince 
Quintin Owl 

Golden Grand 

Farm é 
Rosaire’s Golden Lad 
Mean 

Rebekah’s June Boy 
Nova Boy of Turner 

Golden’ Interest 
Altama Interest 

H. F. Golden Fern’s Lad 

Gipsy’s King 

Roving Gipsy 
Golden Laddie 
Golden Laddie of C. 

{Lord Forfarshire 
| Lord North 
|Tivoli St. Lambert Pogis 

Inez’s Stoke Pogis 

Golden Paul 
Golden King of St. Say. 
Oxford John D. 

Eurotas Hugo Pogis 
Ben Hur Pogis 

Warder 

Names of Sire and Sons 

St. Lambert’s Ridgewood King 
Gazelle’s Fawn Rioter King 

Oxford King of Fernwood 

Rosaire’s Lad of Glenwood 

Golden Lad of ‘Gleenwood 

Golden Lucy’s Eminent Lad 

\Rosebay’s Golden of Biltmore 

| 
Registry | 

No. 

82854 
72940 

62762 
76048 
75265 
93947 
78574 
87498 
75437 
87833 
58076 
69878 
54896 
73247 
71966 

71235 
95123 
72826 
81379 
59001 
96014 
57778 
62221 

wirwi nw Pow wr! NNWD 

Net Net | Net 
Change | Change | Change 
in Milk | in% | in Fat 

— 682.9) —0.072) — 45.59 
—1079.0/ —0.455| —102.95 
— 648.6] —0.007| — 37.09 
+2332.0/ +0.148) +150.30 
="37810| 0.2111 — 37198 
—1533.4 +0.269/ — 61.91 
— 542.0 —0.080| — 38.47 

+ 210.7| —0.482/ — 38.93 
—1959.0/  +0.352| — 73.38 
— 537.0; —0.128] — 39.83 
+ ,23.0/ +0.048] + 5.19 
— 830.1, +0.139) — 40.75 

5 ss, | == 

+ 670.0] —0.193). + 16.32 
—1989.4|  -+0.260| — 98.85 
— 659.7; +0.033| — 41.27 
— 90.5| +0.056 — 0.51 
—1538.5) -++0.540| — 42.85 

+1039.3). —0.098| — 44.37 

—1129.5|  -++0.208| — 45.04 

— 639.5] —0.115| — 45.11 
—3387.0/  -++0.293) —149.95 
— 505.0) —0.198} — 48.79 

— 165.5) —0.492) — 50.61 
+1078.0) +0.183) + 70.51 

| 

= §86.7| £0027) — 146 
— 191.8) —0.291| — 38.32 
—1092.0) —0.554| —115.05 
— 456.8) —0.273| — 51.61 
+1688.3) —0.196| + 70.59 
— 826.5) —0.044| — 53.30 

aby) ee) Sees 

—1124.4, +0.152) — 56.07 

+1328,4) —0.399} -+ 35.08 
—3387.0/  +0.293| —149.95 
—1029.3} —0.053| — 57.43 

=| aaa ne 

— 248.0)  +0.893) — 58.82 

—1526.2}  -++0.315) — 59.39 
—1048.7/ —0.361) — 90.49 
—1458.1, +0.202) — 60.09 

— 599.5) —0.855, — 64.75 

— 889.7; —0.170| — 65.75 

— 830.5) —0.249| — 65.98 

— 539.5] —0.330| — 66.65 

— 457.0 0.450) — 68.05 

+ 877.7, —0.856) — 68.26 

—1264 5 +0.017) — 68.79 
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Sires in Order of Sons’ Change in Net Butter-Fat—Concluded. 

| Registry | No. Net Net Net 
No. ‘Names of Sire and Sons No. of Change | Change | Change 

| Pairs | in Milk in % in Fat 

Island Lodestar | 67638 6 — 350.4) —0.563) — 70.89: 
133 |Lady Letty’s King 69956 ee 2a es =u 

Daisy’s Prinee of St. L. 75437 2 —1959.0 +0.852) — 73.38 
134 |Olga’s Chief | 61458 Es, eae ae ae 

Amy’s Chief 74154 4 —1504.3 +0.124) — 76.37 
1385 |Guenon’s Lad 54422 Be, ae pie oe 

Guenon’s Lad 2d ] 62304 2 — 425.0 +0.118, — 15.80 
Combination Golden Lad 50292 3 —232.3 —).299| —138.06 
Mean —1228.7 —0.091) — 76.98 

136 |Melia Ann’s Golden Wolseley 62598 an ae of Ce 
St. Mawes 72053 2 —1196.5 —(.064) — 78.44 

1387 |Voleo of Cummington 69725 ae ai pe ies 
Pedro of Brick House Farm 88867 3 — 883.7 —.295) — 82,31 

1388 |Cowslip’s Artus P.S. 3899 es heey es ve 
H.C. 

Cowslip’s Ashley 83633 3 —1846.7 +0.165) — 87.42 
1389 |Witch’s King 77648 oe pe we ws 

Benedictine King 86100 2 —2617.5 +0.3830) — 88.14 
140 |Oakland Count 77311 Be ae a as 

Fontaine’s Count 84083 2 —1872.0 +0.3835| — 80.51 
Violet’s Oakland Count 80974 2 —3494.5 +1.100) — 99.71 
Mean —2683.3 +0.717; — 90.11 

141 \Zeyer’s Champion Pogis TGS) NS es chs Ss ae 
| Girldine’s Champion Pogis 94904 3 —2380.0 +0.453) — 90.60 

142 |King’s Rioter King 58112 a) Las at ae 
King’s Rioter Lawrence 65453 2 —2760.5 +0.540| — 94.96 

143 |Emanon 52299 = 8 a Bs 
| Jacoba’s Emanon 84177 i) —2190.9) +0.512) — 84.27 

Jacoba’s Premier 89296 3 —2363.3) +0.236) —115.10 
| Mean —2277.1 +0.374| — 99.69 

144 |Alphea’s Clotaire 47368 ae fe a we 
Minaret Exile 56938 9 | — 851.0 —0.574| —100.59° 

145 |Brown Lassie’s Son 68873 zx es me Bia 
| Brown Lassie’s Compass 71626 5 — 8696) —0:604)" — 100.61 

146 |Golden Jolly PS. 2921 aot oe = ; 3 
| EC: 

Viola’s Golden Jolly 79314 2 —2957.0 +0.888, —102.51 
147 |Imported Oxford Majesty 184999 aes Je a aa 

Oaklands Sultan King 85602 2 —2052.5 +0.033) —108.95 
148 |Model’s Oxford Lad 66518 5 — 417.8) +0.:176; — 6.99 

Owl’s Model Fox 76617 2 + 258.5) —0.717| — 49.41 
Mean 75599 2 —8743.5 +0.262) —164.84 

149 |Merry Miss’ Son —1742.5 —(0.227; —107.18 
Adelaide’s Merry Pogis 76629 . 5 — 95.6 —0.221| — 26:17 

150 |Eminent’s Goldmont Lad 91365 3 —2485.7 +0.272) —108.14 
Mona Rose’s Glory 70268 a ae ae ae 
Oxtord Lad’s Owl 92531 5 —1550.4 —().270; —110.94 

151 |Sargent Fox 64833 as se Bik ues 
| Margery Golden’s Fox 72362 - 4 —2503.7 +0.414) —119.76 

152 |Golden Fernside 71156 aes ee aa pes 
| Fern’s Air 77589 2 —1945.0 +0.055; —123.55 

1538 |Harry Torment’s Signal 39846 ao oe uN ae 
| Harry B. Gordon 47246 2 —1989.0 —0.188} —124.46 

154 |Gertie’s Son 66463 ake ie cate ae 
Gertie’s Son’s Jamont 73745 2 —1649.5) . +0.368! — 45.00 

| Gertie’s Son’s Boy 71825 2 —1328.0 —0.324| —106.18 
| Gertie’s Son of Washington 83799 3 —2593.4|  —0.619} —227.01 

Mean —1857.0 —0.192) —126.06- 
155 |Melia Ann’s Son 22041 Be swe See Bors 

| Hector Marigold 59121 2 —3507.0 +0.617/ —144.12 
156 \Daisy’s Fox 68199 a es sd ated 

| Lady Mary’s Fox 82763 2 — 2236.5 —(0.268, —148.02 
157 |Tormentor’s Signal B. 53643 a aS ae eed 

St. Helier of Sheomet 61765 3 +1874.0 —0.400) —150.59- 
158 |Merry Maiden’s Grandson 71003 6 —1062.7| +0.560) — 3.27 

Oonan 23d’s Grandson 74887 3 —2031.3 —0.3823) —156.92 
159 |/Ethleel 2d’s Jubilee 18249 net ae ae = 

Jubilee of Bois d’Are 29041 3 —1542.3 —0.810) —162.92. 

ee | 



Srupies In Mitk S&EcretTIon 137 

There are in this list 159 bulls which have sons that meet 
the requirements of this progeny test, and whose transmitting 
powers are known through it. Of this number, 42 sires have 

known transmitting qualities since the progeny test was ap- 

plied on their daughters as well as on their sons. In this list 
one bull, Hood Farm Stoke Pogis 9th has eleven sons whose 

transmitting powers for milk production, butter-fat percent- 

age and butter-fat are known. 

Certain bulls come out of this critical study of their sons’ 
transmitting power with much to their credit. Among these 

animals might be mentioned Chief Engineer (2) with two sons 

which raised the quantity and quality of the milk of their 

daughters to a marked degree. Hood Farm Pogis is another 

notable addition to the breed. Among the older bulls Stoke 
Pogis of Prospect leads in his ability to give his sons the in- 
heritable stuff to cause them to produce quantity and quality 

in their daughters’ milk. 

Some disappointments occur. Among these perhaps the 

greatest are the sons of Hood Farm Torono. These bulls 
without exception lowered the milk production of their daugh- 

ters. The net decrease in the butter-fat is not large but still 

it is significant. 

Another disappointment is Eminent with six sons. These 

sons raised the average milk production of their daughters 

somewhat but lowered the butter-fat percentage of their milk 
to such an extent as to result in a net decrease in the butter- 
fat. 2 ! 

The use of this table may be further exemplified by exam- 

ining the lists of leading sires for their ability to transmit to 

their sons the ability to raise the quantity and quality of the 
milk of their daughters. 

The leading native bulls, together with their son’s progeny 
records, are: 

Hood Farm Pogis 9th (84) — 397.2 -+-0.037 —15.85 

Hood Farm Torono (104) — 648.6 —0.007 —37.09 

Spermfield Owl (36) + 659.6 —0.030 +35.52 
Loretta’s King 

Sayda’s Heir 3d 

Hector Marigold 

Irene’s King Pogis 

Lady Letty’s Victor (133) —1959.0 +0.352 —73.38 

4 
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The leading imported bulls, together with their son’s pro- 
geny records, are: 

Interested Prince (28) +1671.0 —0.442 a5 2.13 
Raleigh’s Fairy Boy (20) +1772.0 —0.249 + 77.14 

Gamboge’s Knight (86) — 848.0 +0.230 — 17.48 

Royal Majesty (5) +2163.3 +0.123 +143.97 

Noble of Oaklands (103) — 171.3 —0.265 — 36.79 

Eminent’s Raleigh (82) — 05 —0.104 — 15.02 

The Imported Jap (106) — 542.0 —0.080 — 38.47 

Gedney Farm Oxford Lad (85) + 45.1 —0.158 — 16.79 

Surprising as it seems three of the native sires have no 

sons that had tested daughters from tested dams. Perhaps still 
more surprising, in view of the fact that the native bulls’ daugh- 

ters were superior to the imported bulls’ daughters when com- 

pared with their dams, is the general inferiority of the native 
bulls’ sons to the imported bulls’ sons. The best showing made 

by the sons of one of these native bulls was that made by those 

of Spermfield Owl. The best showing of an imported bulls’ 

sons was made by those of Royal Majesty. The facts in regard 
to the merit of these groups of sires need to be tested further. 

It is one of the purposes of the subsequent section to examine 

all the bulls’ pedigrees for their island and American ancestry 

and not such a selected sample as the one chosen by Mr. Sibley. 

Jersey Srres Wuicn Marertatty ADVANCED THE JERSEY 

BREED. 

The dairyman today looks at a cow from two points of 

view, how much milk will this cow produce and what is the 

butter-fat percentage in this milk. It appears beyond question 

that the cow of superior merit is the animal which produces a 
large amount of milk and whose milk has a high butter-fat test. 

If this is so, it appears equally without question that the sire 

of superior merit is the animal which raises the milk produc- 
tion and butter-fat percentage of his daughters over that of 

their dams. Table 4 gives the bulls which raised the milk pro- 
duction of their daughters over that of their dams. Table 5 
gives the similar data for the butter-fat percentage. By com- 
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bining the information in these tables it is possible to obtain 

a table showing the sires which increased the mill production 
and butter-fat percentage of their daughters over that of their 

dams. This has been done. The results are shown in table 8. 

TABLE 8. 

Bulls Which Increased Both Milk and Butter-Fat Per Cent of 
their Daughters. 

Net Increase 
Registry | No. of 

No. Name of Bull No. Pairs 
In In In 

Milk Fat % | Net Fat 

1 |Signal’s Successor 72758 3 2899.3 0.202 177.72 
2 \Golden Glow’s Chief 61460 4 2172.4 0.453 161.93 
3 |Hood Farm Pogis 34th 63300 2 2528.0 0.044 159.24 
4 |Tormentor’s Landseer Signal 69291 4 2326.7 0.292 153.55 
5 |Clear Brook Chief 74685 2 278.0 1.338 153.31 
6 |Channel King 62762 2 2332.0 0.148 150.30 
7 |Majestic Fern 84428 3 2163.3 0.123 143.97 
8 |Golden Fern’s Son 78687 9 1156.5 0.458 109.32 
9 |Spermfield Owl 57088 26 1695.7 0.027 97.71 

10 |Sultan of Oaklands P.S. 3746 3 1104.7 0.385 95.06 
11 |Chenille’s Golden Prince 91769 2, 1242.0 0.264 93.06 
12 |Eurybia’s Blue Boy 90591 3 1170.3 0.253 90.17 
13 |Rioter’s Jersey Lad ~ 58001 7 1415.2 0.019 87.10 
14 |Pogis 99th of Hood Farm 94502 14 995.2 0.230 82.34 
15 |Jenny’s Redfern 70388 2 1582.0 0.030 79.56 
16 |Mabel’s Raleigh ~ 125 Sh, BY 3 1078.0 0.133 70.51 
17 |Pogis 66th of Hood Far 85015 3 514.7 0.385 66.86 
18 |Nebraska Lad 71828 2 296.5 0.439 57.14 
19 |Hood Farm Pogis 9th 55552 39 448.9 0.243 47.49 
20 |Blue Belle’s Gold Fern 79043 3 429.4 0.139 37.08 
21 |Keepsake’s Golden Lad 71325 5 165.2 0.244 32.18 
22 |Nutley Tones Owl 67837 3 259.0 0.174 30.55 
23 |Flying Fox’s Oxford Duke 2d 76316 2 372.5 0.100 29.30 
24 |The Owl of Meridale 85853 5 66.2 0.218 24.17 
25 |Eminent 4th 76078 5 237.8 0.084 21.54 
26 |Sayda’s Heir 3d 74817 15 106.5 0.166 20.87 
27 \Storr’s Golden Lad 68189 2 33.0 0.078 9.80 
28 |Valentine’s Oonan 58075 10 23.0 0.048 5.19 

Twenty-eight Jersey sires qualify as bulls which have ma- 

terially advanced the Jersey breed. These bulls are arranged 
in order of the net change of the butter-fat between the bull’s 

daughter and the dam to which the bull is bred. The leader 

of the sires is Signal’s Successor who increased the inilk pro- 
duction of his daughters 2899.5 pounds, their butter-fat per- 
centage 0.202 per cent and made a net change in the butter- 
fat of 177.72 pounds. Considering the number of daughter- 
dam pairs which each bull has, the other bulls of outstanding 
worth are Golden Glow’s Chief, Tormentor’s Landseer Signal, 
Golden Ferris Son, Spermfield Owl, Rioter’s Jersey Lad, Pogis 
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goth of Hood Farm, and Hood Farm Pogis 9th, the order in 

which the bulls are named representing in some degree at least 

the relative worth of the bulls. 

Examination of the sires in table 8 in connection with the 
list of the worth of these same sires’ sons as given in table 7 

is of especial interest as showing a bull’s transmitting powers 

to both his male and female offspring. The test of these sons 

is of course one generation. removed from the test of a bull 

himself and consequently is not a test of more than half of the 

inheritable factors which he may transmit to these sons since 

the mother transmits the other half. A diagram, purposely made 

simple, will make this clear. 

Sire bred Sonar Sons bred Sons 

1) COW Sols 5 to cows~~ : 

Dead ance Deedee Daughters which may 

Daughters -.~. be -eSOne ae 

The sire’s sons when tested for their merit as shown in the 

diagram above are also tested for the merit of their dams since 

the dam of the sons contribute equally with the sire of the sons 
to the son’s daughters. The test of the sire through his sons, 
consequently, does not have the same value in determining the 
sire’s merit as does the test on his daughters. Taking cogni- 

zance of this fact we may now proceed to examine these Jersey 

sires for their merits in transmitting milk production to both 
their sons and daughters. 

A number of these will not have tested sons. Of those 

that do have tested sons Spermfield Owl stands first in raising 

the milk transmitting qualities of his sons. His sons’ raised 
the milk production of their daughters, lowered the butter-fat 

percentage and raised the butter-fat. A fairly close second to 

Spermfield Owl was Golden Glow’s Chief. This bull’s sons 
also raised the milk production, lowered the butter-fat per- 

centage and raised the butter-fat of the daughters over that 
of their dams. 

Among the bulls which lowered the butter-fat production 

of their sons’ daughters Channel King, Mabel’s Raleigh, Hood 

Farm Pogis 9th and Valentine’s Oonan may be mentioned. Of 

the bulls mentioned Hood Farm Pogis 9th lowered the trans- 
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mitting qualities of his sons for “milk production but raised 

their butter-fat percentage. The net loss in butter-fat was 

15.85 pounds for each daughter sired by a son of Hood Farm 

Pogis 9th. The poorest bull in the list was Mabel’s Raleigh 

whose sons caused a net loss in their daughter in milk produc- 

tion, butter-fat percentage and butter-fat. Channel King’s and 

Valentine’s Oonan’s sons cause a loss of butter-fat of 37.98 

and 40.75 pounds respectively in their daughters as compared 

with their dams. 

_ JERSEY SrRES wHicH DeEcrEASED THE Muitx Propucrion, 

ButTTER-FAT PERCENTAGE AND ButTTER-FaAtT OF THEIR 

DAUGHTERS. 

If the same reasoning is followed as that in the previous 

section of the paper, the inferior bull is the bull which lowers 

the milk production, butter-fat percentage and butter-fat of 

his daughters as compared with their dams. Tables 4, 5 and 

6 allow the determination of bulls which were inferior accord- 

ing to these standards. These bulls are shown in table 9. 

There are 47 of these inferior sires as measured by the 

standard of what their progeny did. There are consequently 

in the Jersey breed nearly twice as many bulls who lowered the 

production of their daughters as there are bulls who raised the 

milk production and butter-fat percentage of their daughters. 

This fact can well be viewed with alarm. It brings home more 
forcefully than has yet been done the need for exact knowledge 

of the mode of inheritance of milk and butter-fat production. 

The Maine Agricultural Experiment Station recognizes the 

need for this information and has a project under way to at- 

tempt to obtain the facts (1). 

This list of sires, inferior in their transmitting qualities, 
is arranged according to the number of pounds of net butter- 

fat that their daughters’ butter-fat production was less than 

their dams’ butter-fat production. The sire which caused his 

daughters to drop farthest below their dams was the first bull 

in the list, Gertie’s Son of Washington. The sire which caused 

his daughters to drop least was Prince Noel. Considering the 

number of daughter-dam pairs the sires, Hood Farm Torono 
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2oth, Minaret Exile, Eminent toth and H. F. Golden Fern’s 

Lad were those which were most disappointing. 

TABLE 9. 

Bulls Which Decreased Both Milk and Fat Per Cent. 

Net Decrease 

Registry | No. of 
No. Name of Bull No. Pairs In In In 

Milk Fat % | Net Fat 
Lbs. Lbs. 

1 |Gertie’s Son of Washington 83799 3 2593.4 0.619 227.01 
2 |Jubilee of Bois d’Are 29041 3 1542.3 0.810 162.92 
3 |Oonan 23d’s Grandson 74887 3 2031.3 0.323 156.92 
4 St. Helier of Sheomet 61765 3 1874.0 0.400 150.59 
5 Lady Mary’s Fox 82763 2 2236.5 0.268 148.02 
6 |Combination Golden Lad 59292 3 2032.3 0.299 138.06 
7 |Harry B. Gordon 47246 2 1989.0 0.138 124.46 
8 |Financial Raleigh 86298 4 1092.0 0.554 115.05 
9 |Mona Rose’s Glory 92531 5 1550.4 0.270 110.94 

10 |Gertie’s Son’s Boy 71825 2 1328.0 0.324 106.18 
11 |Fort Hill Farm Torono 72940 2 1079.0 0.455 102.25 
12 Brown Lasgsie’s Compass 71626 5 869.6 0.604 100.61 
13 |Minaret Exile 56933 9 851.0 0.574 100.59 
14 Noble Peer 90653 4 1481.3 0.152 98.85 
15 |Tormentor’s Torono 78184 5 1245.4 0.256 90.51 
16 H. F. Golden Fern’s Lad 80437 7 1048.7 0.361 90.49 
17 |Fad 85670 2 1318.5 0.074 85.61 
18 |Pedro of Brick House Farm 88867 3 883.7 0.295 82.31 
19 |St. Mawes 72053 2 1196.5 0.064 78.44 
20 Fontaine’s Duke 61709 6 861.7 0.275 76.54 
21 |Pogis 94th of Hood Farm 90492 2 1038.5 0.215 75.91 
22 \Island Lodestar 67638 6 350.4 0.563 70.89 
23 |Golden Paul 68919 3 457.0 0.450 68.05 
24 |Inez’s Stoke Pogis 51942 4 539.5 | 0.339 66.65 
25 |Lord North 75342 2 830.5 0.249 65.98 
26 }|Golden Laddie of C. 67925 3 889.7 0.170 65.75 
27 |'Roving Gipsy 67588 2 599.5 0.355 64.75 
28 |Eminent 10th 75753 9 599.0 0.346 60.15 
29 |Altama’s Pogis 77089 3 615.7 0.217 53.31 
30 |Mistletoe Pogis 75371 2 826.5 0.044 53.30 
81 |Biltmore’s Torment 60761 4 165.5 0.492 50.61 
32 |Rosaire’s Lad of Glenwood 76580 2 505.0 0.198 48.79 
33 |Imp. King of Hambie 65298 2 43.5 0.599 48.02 
34 |Olga Hazel Pogis 95042 2 698.5 0.094 46.97 
35 ‘Hood Farm Torono 20th 82854 19 682.9 0.072 45.59 
86 |King Allie Rioter 62221 2 639.5 0.115 45.11 
37 /Sultana’s Oxford Lad 76506 3 292.0 0.267 40.77 
88 |Prince Ramaposa 87833 2 537.0 0.128 39.83 
89 |Gertrude’s Jap 93947 2 542.0 0.080 38.47 
40 |Fairy Glen’s Raleigh 79438 5 191.8 0.291 38.32 
41 |Reservation Stoke Pogis 76048 5 378.0 0.211 37.98 
42 |Mabel’s Poet 65780 5 161.6 0.310 36.33 
43 |Seven Gates 75925 5 115.2 0.260 29.25 
44 |Meridale Interested Prince 86473 6 438.4 0.014 26.55 
45 |Merry Miss’ Son 76629 5 95.6 0.221 26.17 
46 |Fontaine’s Caiest 81118 5 142.8 0.077 15.01 
47 |Prinece Noel 74140 4 8.8 0.148 13.04 

It is of interest to examine what the sons of these inferior 
bulls did to their daughters’ production. The information for 

this is given in table 7. Of the sires in this list which lowered 

the daughters’ production Fairy Glen’s Raleigh raised the 
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transmitting qualities of his son’s (Queen’s Raleigh) daughters 

in their milk production, lowered their butter-fat percentage 
and made a net gain in their butter-fat of 38.32 pounds on the 

average for each daughter. Among the other bulls of table g 

whose sons raised their daughters is Fontaine’s Duke. 

Of those which lowered the transmitting qualities of their 

sons for butter-fat Mabel’s Poet, Island Lodestar and Hood 

Farm Golden Fern’s Lad stand in about the order named as 

to their worth in transmitting high milk and butter-fat pro- 

duction to their sons. 

ANCESTRAL ANALYSIS OF SIRES WITH SUPERIOR AND INFERIOR 

TRANSMITTING Powers FOR MiL_K PropucTIon, BUTTER- 

Fat PERCENTAGE AND BUTTER-FAT. 

On page 102 the authors defined their conception of what 
constitutes a superior bull. Table 8 contains the list of such 

superior sires arranged according to their merit. Following 

this discussion is given a list of the inferior sires as judged by 

what their progeny did. These two lists contain the sires at 

the two extremes of the Jersey breed. It is proposed to subject 

the pedigrees of these bulls in each of these lists to a careful 
analysis of their inbreeding and relationship. The formulae 

and methods of calculation of these variables have been 

discussed on page 102 of this paper. The Z,, Z, and Z, of 

tables 10 and i1 stand respectively for the second, third, and 
fourth generations inbreeding coefficients. The Z7, stands 

for the amount of inbreeding which has taken place as com- 

pared with the total possible amount. The K,, K, and K, 

stand for the degree of relationship which exists in the pedi- 

gree of the second, third and fourth generation respectively. 

The figures given for the sires Golden Glow’s Chief, Channel 

King, Spermfield Owl, Sultan of Oaklands, Mabel’s Raleigh, 

Blue Belle’s Golden Fern, and Eminent 4th are not entirely cor- 

rect as the pedigrees of these bulls are not complete since they 

run into foundation stock. 

Besides this analysis, the pedigrees were studied to deter- 

mine the amount of Island bred Jersey ancestry which each of 

these sires had. This was classified in two ways; as the number 
of island bred males occurring in the sire’s side of the pedigree 
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Island Bred Ancestry 
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Registry | Z1 
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5 

70388 

Name of Bull 

s 34th 
g1 

Golden Glow’s Chief Hood Farm Po ‘lear Brook Chief 

Fern 
Golden Lad 

Channel King Spermfield Owl 

No. 
4 |Tormentor’s Landseer Signal 1 |Signal’s Successor 7 |Majestic 8 |Golden Fern’s Son 5 6 9 23 |Flying Fox’s Oxford Duke 2d 24 |The Owl of Meridale 14 |Pogis 99th of Hood Farm 25 |Eminent 4th 15 |Jenny’s Redfern 16 |Mabel’s Raleigh 17 |Pogis 66th of Hood Farm 11 /Chenille’s Golden Prince 18 |Nebraska Lad 12 |Eurybia’s Blue Boy 19 |Hood Farm Pogis 9th 20 |Blue Belle’s Gold .Fern 21 |Keepsake’s Golden Lad 10 |Sultan of Oaklands 22 |Nutley Tones Owl 13 |Rioter’s Jersey Lad 26 |Sayda’s Heir 3d 27 |Storr’s 28 |Valentine’s Oonan 

Means 

3 
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or as occurring on the dam’s side of-:the pedigree. By a com- 

parison of this information for the superior sires with the cor- 

responding information on the inferior sires some insight may 

be gained as to the effect of inbreeding and relationship in 

making a superior or inferior sire and as to the relative values 

of American and Island breeding. Table 10 gives this infor- 

mation for the sires of table 8 classified according to their 

merits as was done in that table. 

In the first three columns of table 10 are given the num- 

ber, name and registry number of the sire. The four follow- 

ing columns contain the inbreeding for each generation and the 

constant expressing the amount of inbreeding in relation to 

the maximum possible amount of a continued brother and sis- 

ter mating. These figures show that no inbreeding has taken 

place in second generation in the pedigree of these twenty-eight 

superior sires. In the third generation nine bulls had a repeated 

ancestor in their pedigree. Out of the twenty-eight sires all 

but five had some inbreeding before the fifth generation. The 

total ranges from o to 20,6 per cent of what could occur for 

a brother and sister mating. The bull exhibiting the greatest 

amount of inbreeding was Rioter’s Jersey Lad. The pedigree 

of this bull is given on page 146. 
The animals marked with tle solid circles are repeated 

previously in the pedigree. These marked with an open circle 
containing a cross are ancestors of repeated animals. In this 

pedigree the repeated animals are Ida’s Riotor of St. Lambert, 

Bachelor of St. Lambert, Ida ‘of St. Lambert and Ida’s Stoke 

Pogis. The inbreeding which occurs in the pedigree of this 

bull is 20.6. The average coefficient of total inbreeding for 

this group of bulls is 7.08 per cent of that which would have 

occurred in continued brother and sister matings. 

The next three columns are taken up with the coefficients 

showing the degree of relationship within the pedigrees. No 
bull in the pedigree had‘ ancestors which were related in the 

second generation. In the third ancestral generation there were 

only four sires’ out of the twenty-eight which had related an- 

cestors. In the fourth generation ten sires had ancestors known 

to be related. The pedigree of Rioter’s: Jersey Lad 58001 

shows such relatéd ancéstors in Bachelor of St. Lambert and 
tdavotest. Lambert: 
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PEDIGREE OF RIOTER’S JERSEY LAD 58001. 

ko No. 18656 of 
Sheet Ida’s Rioter of | No. 4558 do | No. 3143 fol 
No.|] @ |St. L. Bachelor of St. L.] Orloff | 

| No. 6638 Q 
x Charity of St. L. 

“4 4 No. 24990 No. 2238 fof d Rs Ida of St. L. Stoke Pogis 3d 

rat R No. 5122 9 
o || 4 Kathleen of St. L. 
3p | ° | No. 62474 Q | No. 13656 & | No. 4558 o 
0 & | Dew @ Ida’s Rioter of |@ Bachelor of St. L. 
‘=| es St. L. No. 24990 2 
a es @®_ Ida of St. L. 
= = No. 8612 2 | No. 2219 ey 
= 3 Lady Appel Young St. Martin 

q PA} No. 5900 Q 
8 Isolda ae 

a fas No. 19289 o& | No. 13658 od j No. 4558 o 
Uf Pogis Lad Ida’s Stoke Pogis @ Bachelor of St. L. 

Ss No. 24990 g 
2 @ Ida of St. L. 
e No. 12213 Q | No. F. 8. 259 J 
S| Daisy Brown Tormentor 

|| 2 No. 9522 9 
ei oS Heedless 
< No. 59836 == Q | No. 20881 o | No. 17236 oy 
2 b Lily Adonis Wrangler Roonan’s Signal 

elles No. 17615 g 
Sia? lax a areas Shavit 

IS, jer No. 49954 — * 2 | No. 13658 of 
By [ean Lily Martin @ Ida’s Stoke Pogis Z 
2 1-3 No. 32915 2 
ee SS Sigletta 

The ancestry of these sires is classified first as the num- 

ber of males and number of females in the pedigree of each 

of the twenty-eight sires which were of island breeding. One 

bull, Signal’s Successor, had no male ancestry up to the fifth 

generation which was island bred. Eurybia’s Blue Boy had no 

female ancestry up to the fifth generation which were of island 

breeding. Outside of these two bulls all the other sires had 

island bred ancestry on both sides of the pedigree. Seven of 

the sires listed had all island ancestry. Out of a possible 15 

male ancestors and 15 female ancestors the average for this 

group of twenty-eight sires was 8.07 male and 7.79 female an- 

cestors which were island bred. The leading sires of the Jer- 

sey breed were consequently more than half island breeding. 

The percentages, shown under percentages, were 53.8 and 51.9. 

These island ancestors are also classified as to whether they 

occur on the sire’s side or on the dam’s side of the pedigree. 

When so classified nine of these superior sires are by sires of 

full island breeding. Five lack only one ancestor (the sire) 
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to make them entirely island bred. .Qn the dam’s side of the 

pedigree eleven are of strict island breeding. The average 

number of ancestors on the sire’s side of the pedigree is 8.82 
and on the dam’s side of the pedigree 7.04. The percentages 

of the total number of possible island bred ancestors on the 

sire’s side of the pedigree are 58.8 and on the dam’s side 46.9. 
These figures show that the pedigrees of these twenty- 

eight superior bulls have slightly over one-half island ancestry. 

The two methods of classification show that there are more 

bulls of island pedigree than cows in the breeding of these 

sires and that more island bred animals of either sex are found 

on the sire’s side of the pedigree than on the dam’s side of the 

pedigree. 

The last four columns of table 10 deal with the percentages 

which these island-bred great-great-grand parents form of the 

total great-great-grand parents of their class. This informa- 

tion is classified into the same groups that the previous infor- 

mation for the whole pedigree was classified. These figures 

show that of the possible male great-great-grand parents 58.5 

per cent were island bred. Of the female great-great-grand 
parents there were 55.8 per cent island bred. The males and 

females of the fourth generation were more than half island 

bred, the males having more of island breeding than the females. 

The information was also classified into percentage of 

island breeding on sire’s side and on the dam’s side of the 

fourth generation of the pedigree. The number of island bred 

great-great-grandparents on the sire’s side constitute 63.8 per 
cent of the total number. On the dam’s side 50.4 per cent of 

the total number were island bred. The great-great-grand- 
parents on the sire’s side of the pedigree have consequently 

more island bred individuals than do the great-great grand- 

parents on the dam’s side of the pedigree. 

Entirely similar information for the inferior sires may 

now be considered. This information is collected in table 11. 

The arrangement of this table is entirely similar to that of the 
preceding table, No. 10. The methods of deriving the figures 

are discussed in connection with that table. 

The figures given for the sires St.. Helier of Sheomet, Fi- 

nancial Raleigh, Mona Rose’s Glory, Noble Peer, Pogis 94th 
of Hood Farm, Island Lodestar, Eminent 1oth, Imp. King of 
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TABLE 11. 

Ancestral Analysis of Bulls which Decreased both Milk and Fat Per Cent. 

Maine AGRICULTURAL EXPERIMENT ‘STATION. 1919, 
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Name of Bull 
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¢ i 

Sultana’s Oxford Lad 

’s Lad of Glenwood Ramaposa 
King of Hambie 

Olga Hazel Pogis 

Glen’s Raleigh Noel 

saire 

Meridale Interested Prince King All Mabel’s Poet Seven Gates Merry Miss’ 

Means 

No. 29 |Altama’s Pogis 38 | Prince 39 |\Gertrude’s. Jap 

Ro 

33 |Imp. 40 Fairy 34 
, 85 Hood Farm, 

e 
6 37 31 |Biltmore’s Torment 32 30 |Mistletoe Pogis 41 |Reservation 46 |Fontaine’s 47 | Prince 42 43 44 45 
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Hambie, Gertrude’s Jap, Fairy Glen’s Raleigh, and Fontaine’s 
Caiest are not entirely correct as the pedigrees of these bulls 

are not complete since they run into foundation stock. 

The coefficients of inbreeding for the pedigrees of these 

inferior bulls show that out of the 47 sires only two have re- 

peated ancestors in the second ancestral generation. One of 
these sires is of island breeding. The other is not. The in- 

breeding in the two succeeding generations increases markedly. 

The total inbreeding as measured by Z7, ranges for the dif- 

ferent bulls from nothing to 41.18 per cent of the total possible 
inbreeding. The average is 9.65 per cent for the forty-seven 

sires. This average is 2.57 higher than is the total inbreeding 

for the superior sires. The superior sires are consequently less 

inbred than the inferior sires. 

Of the forty-seven sires eighteen show ancestors in the 
sire’s side of the pedigree which are repeated in the dam’s side 

making the sire and dam related. The pedigrees for the supe- 

rior sires showed 10 where the sire and dam were related. Con- 
sidering the difference in the numbers of these two series there 

is, proportionately, about the same number of related sires and 

dams bred together to give either set of sires. 

The pedigree analysis for island breeding shows that there 
are five which have no island ancestry either males or females 

up to the fifth generation. There are six sires which have 

island ancestry only through one side of the pedigree. As 

already pointed out the sires of superior merit have only two 

sires in this class (as few island ancestors). To this extent, 
at least, the superior sires have more island blood than do the 

inferior sires. The mean number of males of island breeding 

occurring in the pedigrees were 6.94 and the mean number of 

females of island breeding 6.55 for these inferior sires. The 

figures for the sires which increased the production of their 
daughters as previously quoted are 8.07 for the males and 7.79 

for the females. There are consequently more island bred 

males and more island bred females in the pedigrees of the best 

class of sires than in the class of sires which lower the produc- 
tion of their daughters. 

This information as to island ancestry is classified also as 

to whether the island ancestor occurs in the sire’s or dam’s side 
of the pedigree. The largest possible number of island ances- 
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tors up to and including the fourth generation in the sire’s or 

dam’s side of the pedigree is fifteen. There are eighteen sires 

of pure island breeding on their father’s side. Four other sires 

have practically complete island breeding. The sires of supe- 
rior transmitting qualities have 14 sires practically island bred 
on their sire’s side. This in proportion to the number of each 
group means that the superior sires have a larger amount of 

island breeding than do the sires in the inferior group. 

On the dam’s side of these pedigrees there are twelve with 
complete island breeding and two lacking only one individual. 

The pedigrees of the sires which raise the production of their 

daughters contain eleven sires whose dams are of strict island 

breeding. The amount of island breeding found in superior 

sires is consequently greater than is the amount found in the 

sires which lower the production of their daughters when the 
relative number of the two classes of individuals is considered. 

These facts are borne out by the percentages for the whole 

pedigree and for the great-great grandparents. The sires 

which raise the production of their daughters over that of their 

dams contain up to the fifth ancestral generation more island 
breeding than do the sires which lower the production of their 

daughters over that of their dams. In both groups of sires 

shown in tables to and 11 there are more island bred bulls than 

cows. ‘The sire’s sire shows more island bred stock in his pedi- 

gree up to the fourth generation than does the sire’s dam. 

ANIMALS REPEATED IN THE PEDIGREE OF THE SIRES WHICH 

RAISED THE PRODUCTION OF THEIR DAUGHTERS. 

_If we accept provisionally the old saying that, “like begets 

like” it should follow that the ancestors within the pedigree of 

superior sires. should themselves be worthy animals. If a 

pedigree study of a group of such superior sires is made, the 

animals most repeated in a given generation should be the best 

animals for they have the greatest opportunity to transmit high 

production to their progeny which is known to carry high pro- 
duction. Some insight should be gained, as to the worth of a 

given animal by such a study even though the animals may not 

have any other obtainable record. This is especially true in 
connection with this study since the pedigrees of the sires which 
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did not transmit high production to their daughters are also 
known. and a comparison may be made of the individuals re- 
peated in the superior sires pedigree with those repeated in the 
inferior sires pedigree. . 

Before beginning this study it was decided that any indi- 
vidual which was not repeated at least once in the pedigrees of 

a given group of sires could not have contributed any notice- 

able amount to making the group as a whole worthy or un- 

worthy. Accordingly the study will confine itself to those 
animals that were repeated at least once. : 

Table 12 gives the animals repeated in the pedigrees of 

the sires which increased the milk production and butter-fat 

percentage of their daughter over that of their dams. 

TONBIEID, WZ, 

Animals Repeated in Pedigrees of Sires which Increased the 

Milk Production and Butter-Fat Percentage of their 
Daughters as Compared with that of their Dams. 

Sire’s Side of Pedigree Number Dam’s Side of Pedigree Number 
FIRST GENERATION | of || FIRST GENERATION of 

Name and No. | Appear- | Name and No. Appear- 
| ances ances 

| 

Imp. Golden Fern’s Lad 2160 | 2 Figgis 76106 1 
Hood Farm Pogis 40684 , 2 Spermfield Lassie 5099 1 
Spermfield Owl 57088 2 
Hood Farm Pogis 9th 55552 2 | 
Chief Engineer 47148 2 | 
Eminent 2532 1 | 
The Owl 2195 1 
Stoke Pogis of Prospect 29121 1 

SECOND GENERATION | SECOND GENERATION 

Sophie’s Tormentor 20883 
Imp. Golden Fern’s Lad 2160 
Eminent 2532 
Signalona’s Ben Signal 43521 
Champion Flying Fox 2729 
Spermlight 2d 4157 
Sir Julius 1547 
Nutley’s Son 31201 
Birdsey’s Surprise 48326 
Sultanne 9th 1145 

Oonan’s Pogis 17165 
Imp. Golden Fern’s Lad 2160 
Hood Farm Pogis 40684 
The Owl 2195 
Boyle 1559 
Willoh 2855 
Brown bBessie’s Diploma 39344 
Champion Flying Fox 2729 
Golden Fern -4711 
Sulphide 88038 
Kathlettas’ Fancy 60738 
Spermfield Lassie 5099 
Figgis 76106 
Ida’s Rioter of St. L. 13656 
Signalona’s Ben Signal 143521 
Marion 1690 
Stoke Pogis 5th 5987 
Alicante 3880 
Eminent 2532 
Ida Marigold 32615 
Eminence 7124 
Imp. Blue Belle 4307 

PRE HE HEHEHE DD 

RRB RP REE HEN NNNYNNNNNNNNW 
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THIRD GENERATION ‘ 'TaiRD GENERATION 

1242 [Boyle 

Gouna ae Oonan’s Tormentor 22280 

Imp. Golden Fern’s Lad Imp. Golden Fern’s Lad 2160 

Ida’s Stoke Pogis Tormentor 259 

Sultana’s Rosette Sophie’s Tormentor 20883 

Tormentor 259 Flyaway 4856 — 

Ida’s Landseer 17745 Baron’s Sophie 17615 

Brown Bessie’s Son 34550 ‘Oxford Lass 3582 P.S. 

Golden Prince 2502 Sultana’s Rosette 2881 

Blanchard ‘7th 6909 Golden Fern 4711 

Prince of Mahaska 16159 | 
Custa 29637 
Oonan’s Pogis 17165 
Boyle 1559 
Ida’s Rioter of St. L. 18656 
Marion 1690 
Alicante 3880 
Sophie's Tormentor 20883 
Spermlight 2d 4157 
Sir Julius 1547 
Birdsey’s Surprise 48326 
Tootsie 3214 
Brown Fern 2d 1944 
Kathletta 19567 
Sombre 80796 
Golden Fern 4711 
Kathlettas’ Fancy 60738 

NWDNNNNNNHNS 

NDNNNNYNNNNNNNNNNNNNNNNNNWWOWwO 

x 
FOURTH GENERATION || FouRTH GENERATION 

Sultanne’s Favorite 873 Golden Lad al 
Golden Lass 4th 2447 Tormentor 
Golden Lad 1242 Boyle 1559 
Bachelor gf St. L. 4558 \Ida’s Stoke Pogis 18658 
Ida of St. L. 24990 |Baron’s Sophie 17615 
Boyle 1559 \Tootsie 3214 
Tormentor 259 
Ida’s Stoke Pogis 18658 
Oonan 1485 
Count Wolseley 928 
Rajah 340 
Sarabond 797 
Onoo 1247 

’ Rosette 4th 2128 
Golden Fern 4711 
Sultana’s Rosette 2881 

Wwwwao 

www 00 CO RP ROOT ~T00 © 

The outstanding feature of this table is noticeable on in- 

spection. The number of individuals repeated on the dam’s 

side of the pedigree is only a fraction of those repeated on the. 

sire’s side of the pedigree. Since the popularity of an animal 

is based on what is conceived to be his worth, it follows from 

the above that the animals considered to be worth most are in- 

cluded in the sire’s side of the pedigree more often than they 
are included in the dam’s side of the pedigree. Such a selec- 

tion would seem to mean that the sires are more carefully 

chosen than the dams to which they are bred. This would 

probably follow from the obvious difference in the reproduc- 

tive capacities of a bull and a cow allowing as it does more 

freedom of choice for the bull than for the cow. 
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The animals occurring in the first generation of any pedi- 

gree do not have the same chance to repeat as do the animals 

in the second generation, due to the fact that the actual num- 

ber of animals in the first generation is only half that in the 

second generation. Likewise the animals in the second gener- 

ation do not have the same chance to repeat as do the animals 

in generations further removed. It is consequently more to the 

credit of any animal to be repeated once in the first generation 

than to be repeated once in subsequent generations. This point 

should be kept in mind in viewing the evidence presented in the 

table. 

Some notable names appear repeated in the first genera- 

tion on the sire’s side of the pedigrees, Imp. Golden Fern’s Lad 

P. S. 2160, Hood Farm Pogis 40684, Spermfield Owl 57088, 

Hood Farm Pogis 9th 55552 and Chief Engineer 47148. Many 

of these animals are repeated in the succeeding generations. 

Considering the number of females which appear more than 

once, it is a good deal to the credit of Figgis 76106 and Sperm- 

field Lassie 5099 to be each the dam of one of the sire’s trans- 

mitting high milk production and butter-fat percentage to their 

daughters as well as having other appearances in the pedigrees 

of these sires in generations further removed. 

The total number of times an animal appears in the pedi- 

grees is of most interest. Golden Lad 1242 stands head and 

shoulders above the other animals in this particular with 25 

appearances, I5 on the sire’s side of the pedigree and 10 on the 

dam’s side. The other animals come in the order named. The 

numbers in parenthesis give (1) the number of appearances 

on the sire’s side of the pedigrees and (2) the number on the 

dam’s side of the pedigrees. 

Boyle 1559 (8-6), Tormentor 259 (6-7), Imp. Golden 

Fern’s Lad 2160 (8-4), Golden Fern 4711 (7-4), Ida’s Stoke 

Pogis 15658 (7-4), Sultanne’s Favorite 873 (9-0), Golden Lass 

Ath 2447 (8-0), Oonan 1485 (6-2), Sultana’s Rosette 2881 

(6:2); “Bachelor of St) 1) 4558 (6-1); Ida of Stale 21090 

(6-1), Baron’s Sophie 17615 (2-5), Sophie’s Tormentor 21883 

(2-5), Hood Farm Pogis 40584 (5-0) and Oonan’s Pogis 17165 

(5-0) are the animals with more than four appearances on the 

sire’s side of the pedigree or more than three on the dam’s side. 
The number of appearances of these animals are chiefly of in- 
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terest in comparison with the animals which have several ap- 

pearances in the pedigrees of the sires which lower the milk 

production and butter-fat percentage of their daughters as com- 

pared with the milk production and butter-fat percentage of 
their dams. ‘The complete lists for these sires classified in the 
same way as the previous list is given in table 13. 

TABLE 13. 

Animals Repeated in Pedigrees of Sires which Decreased the 

Milk Production and Butter-Fat Percentage of thew, 
Daughters as Compared with the Milk Production 

and Butter-Fat Percentage of thew Dams. 

Sire’s Side of Pedigree Number Dam’s Side of Pedigree Number 
FIRST GENERATION of FIRST GENERATION of 

Name and No. Appear Name and No. Appear- 
ances ances 

Hood Farm Pogis 9th 55552 3 Fontaine 8th 5608 1. 
Eminent 2d 2532 2 Mabel 35th 63811 il 
Hood Farm Torono 60326 2 Gelatine 3d 114531 1 
Gertie’s Son 66463 2 
Mabel’s Raleigh 3722 2 
Imp. Golden. Fern’s Lad 2160 1 
The Owl 2195 1 
Merry Maiden’s Grandson 171003 1 
Harry Torment’s Signal 39846 1 
Admiral Noel 53882 1 
Mabel’s Poet 2964 1 
Caiest 2591 1 

SECOND GENERATION SECOND GENERATION 

Stoke Pogis of Prospect 29121 4 Boyle 1559 2 
Imp. Golden Fern’s Lad 2160 3 (Gen, Janecont 42212 2 
Hood Farm Pogis 40684 3 (Caiest 2591 1 
Figgis 76106 3 Champion Flying Fox 2729 1 
Eminent’s Raleigh 3 |Torono 25204 1 
Gertie of Glynllyn 74474 3 \Imp. Golden Fern’s Lad 2160 1 
Torono 25204 2 ||Gelatine 61404 1 
Eminence 7124 2 Carnation’s Fern’s Lad 2826 1 
Tormentor’s Lass 59832 2 [Mabel 28rd 3213 1 
Oxford Lass 3582 2 Henry Hudson 27970 1 
Champion Flying Fox 2729 2 ||Minute Gun 34776 1 
Mabel Marcus 8611 2 Admiral Noel 53882 1 
Mabel 35th 6311 1 |'Hood Farm Torono 60326 1 
Ethleel 2d 32291 1 |Commilla 79614 1 
Marion 1690 1 [Lord Harry 3445 it 
Caumais Lad 2257 1 |Hamley 2637 1 
Caiest 2591 1 |\Lanison 15283 1 
Merry Maiden’s Grandson 171003 1 Melia Ann’s Stoke Pogis 22042 1 
Golden Fern 4711 1 Kate Gordon 8387 1 
Boyle 1559 1 | 
Fontaine’s King 2207 | 1 
Alicante 3880 | 1 ' 
Merry Maiden’s 8d Son 60516 | 1 
Faney’s Harry 9777 il i} 
St. Lambert Boy 17408 1 
Oonan 28th of Hood Farm 163228 1 || 
Croton Maid 4th 26729 1 | 
Landseer’s Columbus 30839 1 
Matenee 73063 1 

| 
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THIRD GENERATION 

Golden Lad 1242 
Boyle 1559 
Eminent 2d 25382 
Sophie’s Tormentor 20883 
Ida Marigold 32615 
Imp. Golden Fern’s Lad 2160 
Sultana’s Rosette 2881 
Stoke Pogis 5th 5987 
Tormentor 259 
Oonan’s Pogis 17165 
Golden Fern 4711 
Count Wolseley 928 
Girletta 61472 
Ramapose’s Bachelor 25900 
Birdsey Surprise 483826 
Rill 6982 
Kathlettas’ Fancy 60738 
Lord Harry 3445 
Minute Gun 34776 
Diploma’s Grinella 145775 
Marcus 2461 
Mabel 31st 5324 
Oonan’s Tormentor 22280 
Rhoda Hudson, 48728 
Oxtord Primrose 2252 
Addie P. 41428 
Blue Belle 4807 

1919, 
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! THIRD GENERATION 

/Golden Lad 1242 
‘Sophie’s Tormentor 20883 
‘Tootsie 3214 
Ida’s Rioter of St. L. 13656 
|Lord Dartmouth 6302 
\Financial King 2624 
|Kindergarten’s Duke 20065 
Ninety-nine 94158 
‘Moss Rose of Willow Farm 5194 
Garfield of Woodstock 35621 
Gertie of Glynllyn 74474 

| 

FouRTH GENERATION 

Golden Lad 1242 
Tormentor 259 
Sultanne’s Favorite 873 
Boyle 1559 
Golden Lass 4th 2447 
Imp. Golden Fern’s Lad 2160 
Tootsie 3214 
Ida’s Rioter of St. L. 18656 
Eminence 7124 
Tonan 1485 
Arawana Marigold 9380 
Ida’s Stoke Pogis 138658 
Bachelor of St. Lambert 4558 
Baron’s Sophie 17615 
Golden Fern 4711 
Diploma 16219 
Sarabond 797 
Stoke Pogis 1259 
Rosette 4th 2128 
Marjorain 3239 
Young Fancy 97 
Angela 1607 
Sultanne 7 
Canada’s John Bull 8888 
Brown Fern 2d 1944 
Wolseley 401 
Hope 1948 
Lulu 5323 
Pedro of the Valley 8750 
Usilda’s Pride 13921 
Ida’s Landseer 17745 
Crocker 19563 
Kathletta 19567 
Flashy Jessie 2d 23332 
Ramapose 24006 

an = 

H 
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| 

|| FOURTH GENERATION 

‘Golden Lad 1242 
|Bachelor of St. Lambert 4558 
|Eurotas 2454 j 
|Combination 43889 
|Diploma 16219 
‘Golden Lass 4th 2447 
|Sultanne’s Favorite 873 
|Tormentor 259 
| Boyle 
|Baron’s Sophie 17615 
|Mermaid of St. Lambert 2d 39369 
|Nora’s Hugo Pogis 26199 
Garfield Stoke Pogis 26199 
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The animals appearing in tablé 13 which have more than 

four appearances on the sire’s side or more than three appear- 

ances on the dam’s side of the pedigree may be arranged in the 

same manner as for table 12. The names of the animals in 

italics also appear in the list of superior sires. Golden Lad 1242 

(22-11), Boyle (15-6), Imp. Golden Ferns Lad 2160 (15-4), 

Tormentor 259 (14-4), Golden Lass 4th 2447 (8-4), Sultanne’s 

Favorite 873 (9-4), Golden Fern 4711 (8-3), Tootsie 3214 

(7-3), Bachelor of St. L. 4558 (5-5), Diploma 16219 (5-5), 

Sophie's Tormentor 20883 (5-4), Eminence 7124 (7-1), Emi- 

nent 2d 2532 (7-1), Ida’s Rioter of St. L. 13656 (6-2), Baron’s 

Sophie 17615 (5-3), Stoke Pogis 5th 5987 (6-0), Sultana’s 
Rosette 2881 (5-1), Count Wolseley 928 (5-1), Combination 

4389 (5-1), Ida Marigold 32615 (5-0), Stoke Pogis of Pros- 

pect 29121 (5-0), Hood Farm Pogis 40684 (5-0), [das Stoke 

Pogis 13658 (5-0), Arawana Marigold 9380 (5-0), Oonan 1485 

(5-0), Eurotas 2454 (0-4), Lord Dartmouth 6302 (0-4), con- 

stitute the animals which appear in the pedigree of the sires 

whose progeny performance is poor. 

The names in italics in the above group of animals make 

it clear that most of the sires whose progeny test shows them 

superior have ancestors in common with the sires whose pro- 

geny test show them inferior. This is especially true for the 

sires which appear a large number of times for either group. 

Examination of table 12 in conjunction with table 13 shows 

that no sires who increased the production of his daughters has 

ancestors which repeat four times on the male side or three 

times on the female side which do not also appear in the pedi- 

grees of the inferior sires decreasing the production of both 

these items. A similar examination of this list of bulls ex- 

tracted from table 13 shows that the only bull which does not 

appear at all in the pedigrees of the bulls which increased their 

daughters’ production is Lord Dartmouth 6302 (0-4). 

When cognizance is taken of the fact that the appearances 

of a bull in table 12 should be multiplied by 1.7 to make them 

comparable with table 13 as there are only 28 pedigrees in this 

table to 47 in table 13 it at once becomes clear that in the num- 

ber of appearances of these bulls even though all the bulls 

which appear four times on the male side or 3 times on the 

female side in the first table also appear in the second pedi- 
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grees. Thus Ida’s Stoke Pogis 15658, Golden Lad 1242, Gold- 

en Fern 4711, Sultana’s Rosette 2881, Oonan 1485, Ida of St. 
Lambert 24990 and Oonan’s Pogis 17165 appear more often 
in the pedigrees of the sires who increase the production of 

their progeny than they do in the pedigrees of the sires whose 

progeny performed poorly. . 

From this pedigree analysis certain conclusions may be 

drawn as to the value of pedigree study in determining the 
worth of a Jersey sire. It is clear that animals, like Golden 

Lad 1242, may occur in the pedigree of sires of inferior merit 

as well as in the pedigree of sires of real worth. 

The instances of this are not rare for as may be seen from 

the two tables practically every animal which appears in the 
one group of the pedigrees also appears in the pedigrees of the 

other group. These facts make it clear that the only true test 

of an animal’s worth is the performance of his progeny. It is 

also clear that the study of the pedigree as ordinarily made by 

the breeder has very little real significance. This performance 

test may as in this study be entirely devoid of any hypothesis 

or preconceived notion of inheritance or the worth of any in- 
dividual animal. 

SUMMARY 

This paper has as its objective a “Progeny Performance” 

analysis of the American Jersey Registry of Merit Sires, to 

ascertain the nature of their transmitting qualities for milk 

production, butter-fat percentage and butter-fat, the whole to 

be put in concrete, easily understandable, numerical terms. For 

this purpose we define the sire which causes his daughters to 

be better producers, whether it be in quantity or quality of their 
milk, than their dams, as sires superior in their transmitting 

qualities, for either or both of these variables and the sires as 

inferior in their transmitting qualities for quantity or quality 

of milk when their daughters are poorer producers than their 

dams. The numerical measure for these transmitting qualities 
of a given sire is the difference between his daughters and their 
dam’s milk production, butter-fat percentage and butter-fat as 

the case may be. The plus sign indicates the sire of superior 
transmitting qualities; the minus sign the sire of inferior trans- 
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mitting qualities. The numerical value of the difference denotes 
the extent to which a sire’s transmitting qualities are superior 

or inferior. 
Certain technical difficulties arise in the application of the 

test. The milk records are made at any age up to seventeen 

years old. Now it is known that age changes, change the milk 

production of a cow. It is necessary to eliminate these age 

variations before a comparison can be made between a daugh- 
ter’s milk production and her dam’s milk production to obtain 

the sire’s transmitting ability. These age variations in milk 

production and butter-fat percentage may be corrected for 

when the relation between age of the cow and these variables 
milk production and butter-fat percentage, are known. This 

correction has been applied to all these records of daughter- 

dam pairs before they were used in this study. The standard 

age chosen was eight years. 
The quartile limits for the corrected milk production and 

butter-fat percentage were determined both for the daughters 

and for the dams that composed the daughter-dam pairs. These 

quartile limits are shown in table 2. This information showed 

the daughter’s milk production to be the same: as the dam’s 

milk production within the limits of random sampling, the 

daughter’s butter-fat percentage to be lower than the dam’s by 

a slightly significant amount. 

The probable errors of the sire’s transmitting: qualities 

(=Daughter’s performance—Dam’s performance) are derived 
from the standard deviations of the corrected milk production 

and butter-fat percentage. These probable errors are shown in 

table 3. The probable error for a single daughter-dam pair 

was so large that it was deemed advisable to limit this study to 

those sires which have two or more such pairs. 

The quartile lines divide the population into four equal 

parts. These parts are designated A the highest, B the next 

highest, C the next lower and D the lowest. The relative milk 

production or butter-fat percentage of each daughter-dam pair 

has been determined in this manner. The position of the dam 

is placed first and the position of the daughter second. Thus 

a record AB for milk production states that the dam’s milk 

production was above 10403 pounds, and the daughter’s milk 

production between 9213 and 10780 pounds. 
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By the use of these methods three tables have been formed. 

The first table, No. 4, gives the necessary information to show 

what were the transmitting qualities of Jersey sires for milk 

production. The second table, No. 5, shows the information 

necessary to determine the transmitting qualities of Jersey 

sires for butter-fat percentage. The third table, No. 6, shows 

the transmitting qualities for these same Jersey sires for net 

butter-fat. 

There are 224 Jersey Registry of Merit sires which meet 

the requirements of this performance test for their transmitting 

qualities in milk production. One hundred and five of these 

sires or less than one-half raise the milk production of their 

daughters over that of the dams of these daughters. The larg- 

est number of daughter-dam pairs is 39 for the sire Hood Farm ~ 

Pogis 9th, 55552. Of those sires which have a large number of 

pairs, Hood Farm Torono 60326 with 34 pairs stands first in his 
transmitting qualities raising the milk production of his daugh- 

ters on the average 2620.1 pounds. ‘The relative milk produc- 

tions of his daughter-dam pairs on a percentage basis are 26 

AA+3AB+9BA+3BC+32CA++9CB+9DA+3DB+3DC. De- 

scribed in words, this bull was bred to 26 per cent of the high- 

est group of milking cows and produced 26 per cent of the 

highest group of milking daughters; bred to 3 per cent of the 

highest group of milking cows he produced 3 per cent of the 

second highest group of daughters, etc. 

The next sire with a good number of daughters was Sperm- 

field Owl. This bull with 26 daughter-dam pairs raised the milk 

production of these daughters on the average 1695.7 pounds. 

The relative milk productions of his daughter-dam pairs on 

a percentage basis are r2PpAA-+4AB+4AC+23BA+12BB+4BC 

+8CA+8CB+4CD+12DA+4DB+8DD. 
Among the other sires standing well up in the lists might 

be mentioned Queen’s Raleigh, 88232; Sans Aloi 81012; Tem- 
isia’s Interested Prince 71698; The Lebyanstoiran Lad 89792; and 

Chief Engineer 47148. 

Two hundred and twenty-five sires are included in the 

table 5 giving the sires which met the requirements of the 

daughter-dam performance test for transmitting qualities of 

butter-fat percentage. Out of this number ror sires raised the 

butter-fat percentage of their daughter’s milk as compared 
with the butter-fat percentage of the dams of these daughters. 
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The leading sire in this butter-fat percentage performance 
test was Clear Brook Chief 74685 raising his daughter on the 

average 1.338 per cent of butter-fat. This sire had two daugh- 

ter-dam pairs. The dams were both in the lowest group for 

butter-fat percentage (class D) and this sire raised his daugh- 

ter from these dams to the highest group (Class A). 

Among the sires with a fair number of daughter-dam 

pairs which raised the butter-fat percentage to a marked degree 

might be mentioned Irene’s King Pogis 73182; Merry Maiden’s 

Grandson 71003; Pogis 75th of Hood Farm 94501; Jacoba’s 

Emanon 84177; and Golden Fern’s Son 78687. 

Hood Farm Pogis goth leads in number of daughter-dam 

pairs with 42. This bull raised the butter-fat percentage of his 
daughter on the average of 0.243 per cent over the butter-fat 

percentage of the dams of their daughters. 

The sires mentioned as superior in the milk transmitting 

ability, Hood Farm Torono and Spermfield Owl, do not check 

up so well in their ability to transmit high butter-fat percent- 

age. Hood Farm Torono caused his daughter on the average 

to be 0.225 per cent of butter-fat below what the dams of these 

daughters produced. Spermfield Owl only raised his daughters 

on the average 0.027 per cent of butter-fat over what the dams 

of these daughters produced. 
There are 224 sires of known transmitting ability for net 

butter-fat given in table 6. Of this number only 99 sires raise 

the butter-fat production of their daughters over that of their 

dams. The sires which raised the production of their daughters’ 

butter-fat most were Sans Aloi 81012, Signal’s Successor 72758, 

and Golden Glow’s Chief 61460. The sires which made the 

deepest impress on the breed by raising the butter-fat of the 

largest number of daughters over that of their dams was Hood 

Farm Torono with 34 pairs and an average increase for each 

daughter of 121.51 pounds of butter-fat. The next bull, Sperm- 

field Owl, with 26 pairs raised the butter-fat production 97.71 
pounds on the average for each of his daughters. Some of the 
bulls lowering the production of their daughters markly were 

Gertie’s Son of Washington 83799, Hood Farm S. Tormentor 

96311, and Oxford Lad’s Owl 75599. 
The information summarized above was arranged in table 

7 to reveal the transmitting qualities for milk production, but- 
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ter-fat percentage and butter-fat of Jersey sires to their sons. 
There were in this table 159 sires which had sons whose pro- 

geny performance was known. Of this number 69 or, signifi- 

cantly less than half had sons who raised the butter-fat pro- 
duction of their daughters over that of their dams. Among 

these sires who had sons of merit Signal’s Crown Prince 61621 

and Chief Engineer 47148 are the leaders. Among those sires 
whose sons lowered the butter-fat productions of their daugh- 
ters may be mentioned Merry Maiden’s Grandson 91003 and 
Ethleel 2d’s Jubilee 18249. 

The sires of superior merit are defined as those which 

raise the milk production and butter-fat percentage of their 

daughters as compared with that of their dams. The inferior 

sires are defined as those sires who lower the milk production 

and butter-fat percentage of their daughters as compared with 

the same variables in their dams. The superior sires so de- 

fined*are arranged in table.8 by the amount of butter-fat that 

they increase the production of their daughters over that of 

their dams. The inferior sires are classified in table g accord- 
ing to the amount of butter-fat that they decrease the produc- 

tion of their daughters in comparison with that of their dams. 
These two groups of sires are subjected to four generation pedi- 

gree analysis to determine their inbreeding and relationship, 
the amount of Island and American stock, “males and females” 

and “on the sire’s side of the pedigree and on the dam’s side 

of the pedigree,’ and the individual animals most frequently 

repeated into two groups of pedigrees. 

There are 28 sires in the group of sires superior in their 

transmitting qualities for milk production and butter-fat per- 

centage. In the group of sires inferior in their transmitting 

ability for these two characters there are 47 sires, a ratio of I 

to 1.7. Such a difference speaks for itself. It emphasizes with 

startling clearness the need of exact knowledge of the trans- 

mitting qualities of bulls to be bred as sires and of the neces- 

sity for exact knowledge of the inheritance of milk production 

and butter-fat percentage. 

_ The inbreeding coefficients show that the sires of superior 

merit have 7.08 per cent of the greatest possible inbreeding up 

to the fifth ee oui The inferior sires are inbred 9.65 per 

cent of the greatest possible amount (continued brother and 
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sister mating). The group of sires poorer in their transmitting 

qualities are consequently more inbred than the group of sires 

with superior transmitting qualities. 
The analysis of the pedigrees for the amount of relation- 

ship that may exist between the sire and dam of the individual 

bulls in the superior group and in the inferior group shows 
that there is little or no difference in the amount of this rela- 

tionship within the two groups. 

The resolution of the four generation pedigrees into the 

Island bred Jerseys and by difference into the American bred 

Jerseys showed the mean number of island males in the pedi- 
grees of the superior sires’ group to be 8.07 and the mean num- 

ber of females 7.79. The mean number of island bred males 

in the inferior sires’ group were shown to be 6.94 and the mean 

number of females 6.55. The group of sires which increased 

the production of their daughters over that of their dams had, 

consequently, more island bred stock in their pedigrees. The 

females in each group of the pedigrees had a less proportion of 

island bred individuals than the males had in each of the groups. 
This same information on island bred animals is revealed 

when classified as to whether the animals occur on the sire’s 

or dam’s side of the pedigree that the superior sires have by a 

small percentage more island bred animals in the sire’s side 

of their pedigree than do the inferior sires and that the supe- 

rior sires have a larger number, probably significantly larger 

number of island ancestors in the female side of the pedigree 

than do the inferior sires. The figures are 8.82 to 8.19 and 
7.04 to 5.30. The number of ancestors of island breeding on 

the sire’s side of the pedigree is in both cases larger than the 

number of island bred ancestors on the dam’s side of the pedi- 
grees. 

These conclusions are further substantiated by a study of 

the proportion of island ancestors in the great-great-grand 
parents of these two groups of sires. 

Study of the pedigrees of these two groups of sires dis- 

closes the fact that all the animals which appeared in the pedi- 
grees of the superior sires on the male side of the pedigrees 

more than four times or on the female side of the pedigree 

more than three times also had appearances in the pedigrees 

of the sires inferior in their transmitting qualities. This fact 
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alone makes it clear that the appearance of certain famous ani- 

mals in a pedigree of a given bull is no guarantee of that par- 

ticular bull’s worth. 
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Appendix Table.* 

Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

R. M. Age Milk | Fat Fat R. M. Age Milk | Fat Fat 
No. Lbs. % Lbs. No. . Lbs. % Lbs. 

ADELAIDE’S MERRY POGIS 91865 (Sire 76629, Dam 168699) 

| 

| 10629 | 5.707 4895 | 490 8:2 2:2 | 11956 | 5.488 AA | BO 
2470 4:7 | 138646 | 5.201 3919) 1:11} 7946 | 5.736 AC | DB 
544 2:6 | 12426 | 5.344 | 4896 1:11) 9342 | 5.842 AB | CB 

Mean : 12233.7| 5.417) 662.70 9748.0} 5.689) 554.56 
| 

AGATHA’S BROOKHILL FOX. 69633 (Sire 68212, Dam P. S. 3440C) 

997 5:9 7626 | 7.311 1519 2:5 9525 | 5.909 DB | AB 
996 2:10} 9828 | 5.1388 3637 4:7 | 13844 | 5.365 BA | DO 

Mean 8727.0) 6.225) 543.26) 11684.5| 5.637) 658.66, 

ALCARANO. 69653 (Sire 58507, Dam 136333) 

519 6:0 | 10813 | 5.460 | 2958 7:5 | 11985 | 5.171 AA | CD 
521 4:1 9506 | 5.855 | 3262 7:1 5860 | 6.656 BD | BA 
600 6:3 9199 | 6.107 602 7:0 | 11140 | 6.084 BA | AA 
522 7:0 | 11929 | 5.658 1635 | 6:6 | 10689 | 5.246 AA | BO 

Mean 10361.7) 5.770! 597.87) 9918.5| 5.789) 574.18 

ALTAMA INTEREST. 98466 (Sire 66705, Dam 197262) 

849 5:5 8968 | 5.372 4014 2:0 7444 | 5.388 BD | CC 
iGY/ 3:5 9850 | 5.436 3883 1:11) 9118 | 5.908 BB | CB 
257 6:9 | 10856 | 4.578 4565 2:0 8487 | 5.913 AC | DB 
852 7:3 8212 | 6.737 4110) 1:11} 6732 | 6.175 CD | AA 

Mean : 9471.5) 5.531) 523.87 | 7945.3) 5.846) 464.48 

ALTAMA’S POGIS. 77089 (Sire 68518, Dam 191441) 

1829 6:0 9816 | 5.674 1828 3:0 9409 | 5.291 BB | BC 
22:79) 4:1 9571 | 5.522} \| 2347 2:4 8463 | 5.323 BC | CC 
2282 5:11} 8189 | 5.714 | 2280 221 7857 | 5.645 | CD | BB. 

Mean 9192.0) 5.637) 518.15) 8576.3) 5.420) 464.84 

a rhs table contains the original data from which tables 1 to 9 of the text 
are made. 

The general heading for the table is given at the top of each page. Immedi- 
ately following this heading is the bull’s name and herd book number. Below and 
immediately following this name is given the corrected record of this bull’s daugh- 
ters and the dams of these daughters. These records consist of the Registry of 
Merit number, the age, the milk (in pounds), the butter fat per cent and butter 
fat (in pounds) corrected for age as explained in the text. The quartile change, 
gives the quartiles, lettered as described, in which the milk production of the dam 
and of the daughter is found. The same information is given for the fat pDer- 
centage. The line marked mean gives the mean corrected milk, butter fat percent- 
age and butter fat production of the dams and of the daughters. The net gains 
or losses (plus or minus) of the corrected milk, butter fat percentage and butter 
fat of a given bull are arranged in tables to . These are found by sub- 
tracting the dam’s corrected mean milk, butter fat percentage or butter fat from 
the daughter’s mean milk, butter fat percentage or butter fat as the case may be. 

The name and record of the next bull, arranged as described, immediately fol- 
lows that of the first bull. 

The arrangement of the table is alphabetical according to the bull’s name. 
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Quartile 
DAM DAUGHTER Change 

A cert Wn ial tae ga kh 

Corrected Corrected 

| 

R. M.| Age Milk | Fat | Fat ||R. M.| Age Milk | Fat | Fat || Milkk| Fat 
No. Lbs. % Lbs. No. Lbs. A Lbs. 

AMY’S CHIEF. 74154 (Sire 61458, Dam 200435) 

2967;  8:11| 9927 | 5.404 1771, 5:0 | 7012 | 5.992 || BD | OB 
1315 7:0 | 11957 | 6.305 1605 6:2 | 12314 |: 6.115 | AA | AA 
2967 8:11) 9927 | 5.404 1313} 5:11) 7773 | 5.841 || BD | CB 
1315 7:0 | 11957 | 6.305 1314 3:1 | 10652 | 5.969 || AA | AB 

Mean 10942.0) 5.855) 640.65 9487.7| 5.979| 564.28} 

ATWELL FARM MELIA ANN’S KING. 97392 (Sire 56581, Dam 207551) 

4396 6:9 | 9837 | 5.317 | 4884 2:2 | 8440 | 5.927 (PBOsIOB 
5022 7:6 | 11697 | 4.567 | 4820 2:2 | 118438 | 5.472 AA | DO 

Mean 10767.0| 4.942 bezel 10141.5) 5.699) 577.96) 

BARONETTI’S GOLDEN LAD. 67908 (Sire 57498, Dam 132059) 

1914 7:8) 6496 | 6.211 2441 3:7 | 8340 | 5.480| | pe AC 
2959 6:3 | 9020 | 5.010 2555 3:11) 11025 | 5.580] | BA | DO 

Mean 7758.0) 5.611) 435.30) 9682.5) 5.530 585.44) 

BENEDICTINE KING. 986100 (Sire 77648, Dam 196142) 

3448 5:5 | 12792 | 4.650 3449 3:6 | 10863 | 5.178 || AA | DD 
3448 5:5 | 12792 | 4.650 4484 2:1 | 9486 | 4.782 AB | DD 

Mean 12792.0| 4.650) 594.83 10174.5) 4.980} 506.69 
{| <3 

BEN HUR POGIS. 38370 (Sire 28476, Dam 57485) 

| | | qf 

1637 9:9 | 10230 | 4.970 1586 7:0 | 9793 | 5.830 BB | DC 
520 9:1 | 12905 | 5.726 519 6:0 | 10813 | 5.460} AA | BO 

2239| 13:7 6.040 | 523 8:5 | | 5.997| AA 
Mean 11567.5| 5.579) 645.35) 10308.0 5.596) 576.56) 

| | i lI 

BESSIE BATEH’S LAD. 78296 (Sire 68013, Dam 155378) 

925 5:0 | 10663 | 5.021 ! 3102 3:8 | 10582 | none | AA | DD 
925} 5:0 | 10663 | 5.021 | 2331) - 2:2 | 12048 | 5.092] || AA | DD 

Mean 10663.0) 5.021 535.39) | 11312.5| 5.005| 566.19] 

BILTMORE’S TORMENT. 60761 (Sire 56234, Dam 149560) 

| ] | | 
721; 8:5 9193 | 5.632 ! 1149 2:0 | 8136 | 4.829 || BC | BD 
736) 7:1 | 8401 | 5.971 835 6:11; 9179 | 5.711) || CB | BB 
838| 16:2 5.990) | 719| 3:3 | | 5.704 \ BB 
720| 7:6 | ‘777 | 6.284] | 1145) 2:10| 7817 | 5.355 || DD | AC 
736, 7:1 | 8401 | 5.971| 1144) 4:1 | 7978 | 5.792 | CC | BB 

Mean, | 8443.0) 5.970) 504.05) | | 8277.5| 5.478| 453.44|| 
| | | \| | | | 
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Quartile 
DAM DAUGHTER Change 

: [SAMAR 

Corrected Corrected | 

R. M.| Age | Milk | Fat | Fat || R. M.| Age | Milk | Pat | Fat || Milk! Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

BLUE BELLE’S GOLD FERN. 79043 (Sire 69196, Dam 195782) 

| | 
1687/ 9:9 | 10280 | 4.970) | 2079 3:7 | 10789 | 4.773 BA | DD 
1635, 6:6 | 10689 | 5.246) | 2081 4:5 | 12635 | 5.438 AA | CO 
1586, 7:0 | 9793 | 5.330| | 2952 3:7 | 8576 | 5.753 BO | CB 

Mean 10237.3) 5.182, 530.50 10666.7) 5.182) 530.50) 

BROWN BESSIE’S COLUMBUS. 68364 (Sire 29239, Dam 58398) 

| | Tl | | i 
4244 7:1 | 8145 | 5.192 | 4246 4:6 | 10071 | 4.924 || CB | DD 
4244 7:1 | 8145 | 5,192 || 4947 3:7 | 8681 | 5.475 (OKO) |) 100) 
4244 7:1 | 8145 | 5.192 || 4248 2:9 | 8660 | 4.738 | CG | DD 

Mean| 8145.0} 5.192 422.89 9137.3) 5.046) 461.07 
| | | | | 

BROWN LASSIE’S COMPASS. - 71626 (Sire 68873, Dam 173981) 

] ] \| | | 

1033 5:8 | 8022 | 5.416 | 2048 1:10) 7423 | 5.361 CD | CCG 
1506] 3:11) 9848 | 6.207 || 4555 2:2 | 9806 | 5.475 BB | AC 
1192 9:8 | 8178 | 7.233 | 1194 2:7 | 6417 | 6.226 CD | AA 
1307 6:2 | 8687 | 5.269 || 9044 2:3 | 7893 | 4.656 || CD | CD 
1191/ 6:10) 9920 | 5.723 | 2045 2:5 | 8768 | 5.113 || BC | BD 

Mean | 8981.0) 5.970) 538.18) | 8061.4) Boe 432.57 
| | 

CHANNEL KING. 62762 (Sire 29121, Dam 216420) 

7e4) 9:0 | 8798 | 5.739| 1004 7:3 | 15114 | 5.627 || CA | BB 
764| 9:0 | 8798 | 5.739] | Gaal 5:3 | 7146 | 6.148 || CD | BA 

Mean) 8798.0) 5.739, 504.92 11130.9|) 5.887} 655.22 
| | Z | 

CHENILLE’S GOLDEN PRINCE. 91769 (Sire 60386, Dam 152644) 

| | H 5 

5166] 5:6 | 10758 | 5.514) 5028 2:9 | 13084 | 5.868 AA | CB 
4323) 5:9 | 7943 | 4.969) | 4331 3:2 | S101 | 5.142 CC | DD 

Mean) | 9350.5) 5.241 499.06 | | 10592.5| 5.505| 583.12 
| | 

CHIEF ENGINEER. 47148 (Sire 39344, Dam 88038) 

| | | | | & 
71 8:0 | 9418 | 5.178] ! ATT 2:3 | 13397 | 4.536} | BA | DD 

215 5:2 | 9393 | 6.487| i 262 1:10) 11919 | 5.390! || BA | AC 
30 4:2| 8075 | 6.772! | 373 2:2 | 8111 | 5.664 || CG | AB 
30 4:2) 8075 | 6.772 | 478 2:1 | 11762 | 5.405 | CA | AG 
3 5:6 | 5.430 | 386 2:2 | | 5.346 | CO) 

46 3:3 | 8556 | 5.885 | 385 2:0 | 12386 | 4.997 | CA: | BD 
230 3:5 | 12569 | 5.008 | 487 2:4 | 11558 | 5.407| | AA | DC 

Mean 9347.7 5.933 554.60. | | 11522.2) 5.249) 604.80, 
! | ! i | Ul 

CINXIA’S GAMBOGE LAD. 90848 (Sire 67284, Dam 100031) 

| | | 
1894 7:9'| 9847 | 6.224) I 5046 | 2:4 | 10317 | 6.041 BB | AA 
2608 8:2 | 7868 | 6.427] | 5228 2:0 | 8193 | 6.261 DCG | AA 
1732) 5:11) 10452 | 5.842 | 4771 9:1] 9793 | 5.213 | AB | BD 

Mean | 9222.3) 6.164, 568.46) 9434.3] 5.838 eon 
| | | | {} 
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Quartile 
DAM DAUGHTER | Change 

Corrected Oorrected | | 
{ 

R. M. | Age Milk | Fat | Fat ||R. M.| Age Mik | Fat | Fat || Milk| Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. || [ 

CLEAR BROOK CHIEF. 74685 (Sire 47148, Dam 163761) 

| { ‘ | 

236 2:0 | 10182 | 4.803 4891) 5:0 9247 | 6.128 || BB | DA 
236 2:0 | 10182 | 4.803 4890) 6:0 | 11673 | 6.155 || BA | DA 

Mean 10182.0| 4.803) 489.04 10460.0| 6.141 ass 

COMBINATION GOLDEN LAD. 59292 (Sire 54422, Dam 94942) 

| 

41 5:8 | 16199 | 5.723 411 2:3 9499 | 5.376 I AB | BO 
87 4:11) 8501 5,195 217 2:2 9817 | 4.908 | CB | DD 
3 5:6 5.430 160 2:4 5.248 CO 

44 2:6 9738 | 5.264 374 2:0 9025 | 4.888 | BB | CD 
Mean 11479.3) 5.403) 620.23 9447.0) 5.104 482.17) 

1 

COPPER BARON. 64453 (Sire 61378, Dam 160354) 

| ] 
1777 8:2 7044 6.441 | 1776) 6:2 8159 | 5.387 || DC | AO 
1875 9:3 8625 | 6.077 | 1775) 5:5 9641 5.156 || CB | AD 

Mean 7834.5} 6.259] 490.36) 8900.0) 5.271} 469.12 

COWSLIP’S ASHLEY. 83633 (Sire 3899, H. C., Dam 211631) 
T 

5191 2:11) 10698 | 4.405 4450 3:5 7557 | 6.006 | AD | DA 
1632 6:9 | 8646 | 5.488 | 4447 2:5 | 7083 | 5.339 || CD | CC 
1631 11:6 8799 | 6.329 4446 3:11| 7963 | 5.370 || CC | AC 

Mean 9381.0} 5.407) 507.23 7534.8) 5.572| 419.81 
| 

CREAM PRINCESS’ FRITZ. 65915 (Sire 58018, Dam 64800) 

382 4:7 | 10652 | 4.970 2262) 2:3 | 10529 | 4.874 || AA | DD 
382 4:7 | 10652 | 4.970 1698 4:5 | 10621 5.376 | AA | DO 

Mean 1652.0) 4.970) 529.40 | 10575.0) 5.125) 541.97) 

DAISY’S PRINCE OF ST. L. 75487 (Sire 69956, Dam, 173726) 

1407 5:0 | 11378 | 6.000 4801 4:8 | 10517 | 6.473 AA | AA 
493 5:11} 11742 | 4.942 2668 | 4:5 8685 | 5.173) | AC | DD 

Mean 11560.0) 5.471) 632.45 | 9601.0) 5.823) 559.07) 

DORINDA DARLING’S DIPLOMA. 71816 (Sire 60516, Dam 146249) 

. Ga ] | e 

264 1:11} 7982 5.9385 | 841 UES) 7215 5.933 CD | BB 
372 2:0 | 10832 | 4.827 | 3969 4:4 | 9501 5.058} AB | DD 
166) 2:11} 11344 | 5.136 840 7:0 | 14416 | 4.833) || AA | DD 
286, 5:7 | 8176 | 5.812) | 545,  1:10| 9396 | 5.318) || CB | BC 
842) 11:1 7901 6.197 1334) 2:6 9710 5.896) || DB | AB 
162 2:6 9213 | 5.356 4889) 6:4 | 11467 | 5.288| BA | CC 

Mean 9241.3 5.544) care | 10284.2| 5.388) 554.11 
| | i u | | | 
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Quartile 
DAM DAUGHTER Change 

pi —— al oe ey 

| Correeted Corrected 
| | ie 

R, M. Age Milk | Fat Fat || R. M. Age Milk | Fat | Fat || Milk} Fat 
No. Lbs. % Lbs. No. Lbs. % | Lbs. 

EMINENT 4th. 76078 (Sire 69631, Dam 172318) 

= 7 

2810 10:9 8331 | 5.619 | 2811, 228 8849 6.057 CO BA 
3920 7:2 | 6215 | 6.194) 3584 3:6 8316 | 5.472 DO | AC 
3261 7:11) 10268 | 6.085 || 3260 weil 7470 | 6.575 BD | AA 
3212 5:8 | 7677 | 6.862 | 3210} 2:6 8489 | 6.415 DC | AA 
3209} 5:2 | 8725 | 5.543) | 3211| eal 9281 | 6.205 CB |} CA 

Mean) | 8243.2) 6.061) 499.62)| 8481.0) 6.145) 521.16 
| I 

EMINENT 10th. 75753 (Sire 69631, Dam 169147) 

| | | \| | | 
736) 7:1} 8401 | 5.971 | 4240} 3:4 | 7598 | 4.952) CD | BD 
837) 3:0 | 7270 | 5.416) |] 2231) 2:0 | 6977 5.518 DD CC 
736). 7:1 1 8401.) 5.971 || 2234) 2:8 | 6544 | 5.974 CD | BB 
837, 3:0] 7270 | 5.416 | 92321 3:0} 6354 | 6.005 DD | CA 

1144 4:1) 7978 | 5.792) i 4943 2:10) 8205 5.125 CC BD 
737| 2:0 | 912% | 6.405) fh) 2622) 2:3 2779741) 5, 150 BD | AD 
838 16:2 | 5.990 \| 2230 aaa: 5.763 BB 
835) 6:11) 9179") 5.7711) | 1150) 1:8 | 7183 5.549) | | BD BO 

1446 7 6887 | 5.710) \| 2233) 1:11} 7612 5.18) DD BD 
1449 7:8 6877 | 5.687) | 2235 | 2:0) 7729 | 5.394 DD | BC 

Mean | 7932.2) 5.897) 460.62 | Files | 7333.2) 5.461) 400.47) 
| | 

EMINENT OF ACCA FARM. 84617 (Sire 69631, Dam 157872) 

2379] 6:5 | 10410 | 5.339 4665] 2:7 | 9732 | 5.568 AB | CC 
2947) 6:10) 9866 | 6.464 4306/ 1:11; 9788 | 4.879 BB | AD 
9887| 6:3 | 9521 | 5.731 || 9885] 4:4 | 14832 | 5.298 BA | BG 

Mean| | 9932.3) 5.845] 580.54 | 11450.7| 5.248] 600.93 
i 

EMINENT’S PILOT. 75364 (Sire 69631, Dam 141141) 

3711; 8:1 | 6749 | 6.159! | 4987} 3:2 | 8195 | 5.321 pc | ac 
2956, 5:4 7388 | 6.021 3249| 2:10] 12242 | 4.678 DA | AD 
3248) 4:9 | 10316 | 5.561 | 4070/ 2:6 | 11156 | 4.491 BA | CD 

Mean 8151.0| 5.914| 482.05) 10531.0| 4.807| 506,23 
| | 

EMINENT’S RALEIGH. 69011 (94) (Sire 69631, Dam 6982 H. C.) 

904) 7:6 | 9358 | 5.735 753] 5:1 | 8304 | 5.058 BC | BD 
1271| 5:11| 8293 | 6.484 2407; 3:5| 11997 | 4.832 CA | AD 

Mean | 9895.5] 6.110) 539.24) 10150.5| 4.945) 501.94 

EMINENT’S TORMENTOR. 85936 (Sire 73078, Dam 189999) 

4618] 5:2 | 8467 | 6.175 4619| 3:1 | 10274 | 5.492 CB | AC 
4371| 5:7 | 6879 | 6.168| 4109} 2:9 | 8307 | 5.761 DC | AB 

Mean 7673.0 6.171| 473.50 9335.5| 5.627| 525.31 
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Quartile 
DAM DAUGHTER Change 

Corrected 3 Corrected 

R. M. | Age Milk | Fat | Fat || R. M. Age Milk | Fat | Fat || Milk} Fat 
No. Lbs. % Lbs. No. Lbs..| % Lbs. |) 

EURYBIA’S BLUE BOY. 90591 (Sire 80488, Dam 188814) 

4438 5:3 8383 6.263 4143 2:11) 5911 6.667 CD AA 
4068 4:8 9613 5.633 4067 1:10) 11526 5.564 BA BO 
4065 4:9 8473 4.740 4066 1:10) 12543 5.163 CA | DD 

Mean 8823.0) 5.545) 489.24 9993.3) 5.798) 579.41) 

EURYBIA’S SON. 68790 (Sire 67227, Dam 143822) 

574 4:4 | 10040 4.701 3329 1:10) 7617 5.168 BD | DD 
1195 4:9 7782 6.435 2179 3:10) 8071 6.229 DC | AA 
574 4:4 | 10040 4.701 3208 225 9664 5.655 BB | DB 

Mean 9287.3] 5.279} 490.28)| 8450.7) 5.684| 480.34 
| i} 

EVA’S GREY FOX. 172444 (Sire 62166, Dam 178388) 

1529 7:5 | 10274 5.580 2459 3S} 8323 4.765 BC CD 
1763 7:11) 8068 5.486 | 1435 5:1 | 13147 4.789 CA CD 

Mean 9171.0} 5.508) 505.14} 10735.0| 4.777) 512.81) 

EXILE OF THE HIGHLANDS. 81869 (Sire 44065, Dam 211071) 

2486 8:4 9095 6.207 2634 5:1 | 10256 5.324 | BB AC 
2484 7:11) . 8672 5.811 2632 5:2 7768 6.700 CD | BA 
3144 5:11) 8275 5.611 4213 4:0 7831 5.938 CD BB 
2486 8:4 9095 6.207 3148 2:11) 9847 5.643 BB | AB 

Mean 8784.3) 5.959) 523.46 8925.5) 5.901) 526.69 uP 

FAD. 85670 (Sire 61489, Dam 159213) 

1567 2:11| 10068 5.628 2933 2:3 7663 5.476 BD BC 
512 3:5 7553 6.518 2982 2B} 7321 6.521 DD | AA 

Mean 8810.5} 6.073} 535.06 7492.0) 5.999) 449.45 | 
| | 

FAIRFIELD’S CHANCELLOR. 174863 (Sire 63960, Dam 141049) 

495 7:0 9722 5.324 1567 2:11) 10068 5.628 BB CB 
2605 7:4 6872 6.654 2801) 2:4 8692 5.043 | DC | AD 

Mean 8297.0) 5.989 496.91 | | 9380.0) 5.335) 500.42} 

FAIRY GLEN’S RALEIGH. 794388 (Sire 3722 H. C., Dam 9178 H. C.) 

1882 7:1 | 11469 4.592 4072 2:6 9628 5.943 AB DB 
1989 4:10) 8889 6.382 2713 Bey 9859 4.993 CB | AD 
1301 4:5 8945 6.317 3113 2:6 8382 5.499 BC | AO 
5248 9:7 5.278 2041 5:1 4.806 : alee) 
748 9:3 8338 6.123 4157 1:11) 9514 5.689 CB | AB 

1138 8:6 | 10696 5.843 2531 3:6 9495 5.861 AB | BB 
Mean 9567.4) 5.756) 550.70 | 9375.6) 5.465|°- 512.38 
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\ Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

R. M. Age Milk Fat Fat R. M. Age Milk Fat Fat | Milk | Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 3 

Ne ee ee ee ee ee 

FERN’S AIR. 77589 (Sire 71156, Dam 142023) 

4077 6:7 | 8291 | 7.371 4015) 3:11| 78338 | 6.611 CD | AA 
3582) 6:0 | 11629 | 6.096 4173, 4:3 | 8197 | 6.965 AO | AA 

Mean 1945.0} 6.733) 670.61 8015.0) 6.788, 544.06 

FINANCIAL RALEIGH. 986298 (Sire 3722 H. C., Dam 252132) 

] l 
1527| - 2:6 | 7602 | 6.293 2931, 2:2 8570 | 5.318 DC | AO 
1168] 5:0 | 12595 | 4.691 3983; 2:5 | 11731 | 4.671 AA | DD 
2072| 5:8 13087 | 5.049 3967, 1:11) 11846 | 4.160 AA | DD 
1470| 3:1 | 12983 | 4.853 3934 3:1 | 9752 | 4.521 AB | DD 

Mean 11566.7| 5.221} 603.90 10474.7| 4.667| 488.85 

FLYING FOX’S OXFORD DUKE. 2d. 176316 (Sire 61439, Dam 159197) 

| | | 
] | 

3781 5:8 | 7932 | 5.464 3940 3:7 | 8448 | 5.784 CC | OB 
3783] 12:0°'| 8894 | 5.550 4214 4:0 | 9123 | 5.429 || CB | CO 

Mean 8413.0) 5.507) 463.30) . 8785.5) 5.607 492.60, ; 

FLYING FOX’S VICTOR. 64768 (230) (Sire 61441, Dam 8801 H. C.) 

| 

563 5:0 4,836| 3170| 5:10 6.272, DA 
2859 6:7 6165 6.685 3361 3:4 8014 6.083 | DC | AA 
9858] 11:3 | 9456 | 6.046 3962 4:4 | 7493 | 6.000 BD | AA 
579| 6:5 4.954 4391 3:10 5.287) DC 

Mean 7810.5) 5.630) 489.73 7753.5) 5.911) 458.31 
| 

FONTAINE’S CAIEST. 81118 (Sire 65780, Dam 195762) 

| 

3048 7:11| 7286 5.805 3716 1:9 8883 5.276 DC | BC 
4047, 5:4 | 8709 | 5.083 4376 1:11) 9981 | 5.386 CB | DG 
2330 4:2 | 16049 | 5.662 4374, 9:2 | 9440 | 5.419 AB | BG 
2900! 4:0} 9113 | 5.048 4651 2:9 | 10304 | 4.732 BB | DD 
4391; 3:10) 7226 | 5.287 | 4392 1:10| 9061 | 5.682 DB | CB 

Mean 9676.6} 5.376} 520.21 | 9583.8] 5.299) 505.20 

FONTAINE’S COUNT. 84083 (Sire 77311, Dam 203678) 

9795, 4:2 6422 | 6.470 2676) 4:2) 8367 | 5.994 DC | AB 
3611 8:1 | 13455 5.018 4088 2:11) 7766 6.163 AD | DA 

Mean 9938.5) 5.744) 570.87 8066.5} 6.079| 490.86 

FONTAINE’S DUKE. 61709 (Sire 54788, Dam 152191) 

470 8:7 | 16472 6.477 2590 3:4 | 10462 4.988 AA | AD 
555| 7:11| 12484 | 4.964 3245 5:3 | 8986 | 5.543 AB | DO 
21; 3:3 | 10002 | 5.752 1254 4:10| 12753 | 5.206 BA | BD 

256; 9:4 4.954 1212 6:11 4.911 DD 
658) 14:10 5.237 1230 3:5 4.940 CD 
515, 6:0 | 9122 | 6.168 1747 3:3 | 8610 | 6.060 BC | AA 
38] 8:11} 10064 | 5.348) 2448 5:2 | 9584 | 5.203 BB | CD 
38| 8:11) 10064 | 5.348 | 3202 4:2 | 12643 | 5.192 BA | CD 

Mean 11368.0| 5.530) 628.65) | 10506.3) 5.255} 552.11 
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Appendix Table—Continued. 

’ | (Quartile 
DAM DAUGHTER \ Change 

2: eo: 2: ae eA 

Corrected Oorrected | 

care | l I} 
R. M. | Age Milk | Fat Fat R. M. Age Milk | Fat Fat || Milk) Fat 
No. Lbs. % Lbs. No. Lbs % Lbs. | 

FONTAINE’S KING. 65641 (49) (Sire 57788, Dam 152191) 

38 8:11} 10064 5.3848 3336) 3:3 | 10616 5.214) | BA CD 
98 8:2 8848 6.173 3463) 2:7 | 13653 5.604| HI CA AB 

Mean 9456.0) 5.761) 544.76) | | 12134.5| 5.409) ore 
I] 

FONTAINE’S LOCESTAR. 77305 (Sire 67638, Dam 197601) 

77] 8:11] 7749 | 5.735 4677| 2:10) +8917 | 4.694} || DO | BD 
3927 5:6 9371 4,942 4010 2:10) 9876 5.026) | BB DD 
Ait 8:11) 7749 5.735 4826| 3:3 | 8819 5.294) | DO BO 

2109 5:4 9530 5.586 4797 1:9 7796 5,112) || BD CD 
Mean 8599.7) 5.499) 472.90 8852.0) 5.031! 445.34 

FORFARSHIRE’S -KING DALTON. 95339 (Sire 62957, Dam 166960) 

5168 Sm alod: 5.941 4330 2:0 | 14851 5.185 | DA BD 
2094 4:2 7066 6.410 5170} 1:11} 7898 6.017 DD AA 
5167 3:9 8731 5.442 4329 1:11] 85138 5.373 CC CO 
3044 3:1 | 11503 4.712 4332 1:11} 6741 5.413 AD | DO 
1653 4:0 8134 6.056 3326) 2:2 | 138985 5.630 CA | AB 
2098 6:5 7888 5.592 4258 2:0 | 11579 5.311 DA CoO 
1160 6:5 | 10757 5.429 | 4333 2:11) 12098 4,792 AA CD 

Mean 8744.7| 5.655} 494.51) 10809.3) 5.389} 582.51 

FORT HILL FARM TORONO. 72940 (Sire 60326, Dam 149211) 

464 5:1 8300 6.094 1551 PASH 7067 5.539 CD | AO 
420 7:3 9685. | 6.188 916 2:4 8760 5.829. BOC | AB 

Mean 8992.5} 6.1389} 552.05 7913.5) 5.684 ane 

FOXHALL’S JUBILEE. 76944 (Sire 614385, Dam 164108) 

5120) 5:0 7097 5.767 5125 Qld 7635) 5.038 DD BD 
5114 6:7 9316 5.003 3891 3:11) -15140 4.640 | BA,.| DD 
3893 8:1 8360 5.0388 2101 5:6 | 138794 4.893 CA | DD 

a 2101 5:6 | 13794 4.893 3888 3:0 9636 4.395 | AB DD 
4727 8:0 | 16578 5.657 4208 8:1 | 12706 5.477 AA | BO 
5118 6:11) 7759 4.994 4252 2:7 | 12849 5.178 | DA | DD 
5106 6:0 9902 5.403 5129 1:9 | 10159 4.783 | BB CD 
3981 5:0 | 11237 4.613 5105 1:8 | 10385 4.886 AB DD 
5110 (Bal 7553 5.651 5101 5:2 | 12695 4.984| | DA | BD 
5101 5:2 | 12695 4.984 4251 2:7 | 10383 5.040, | AB | DD 

Mean 10429.1} 5.200) 542.31 : 11538.2) 4.931 568.95 

FOXY’S BROWN POET. 82982 (Sire 65780, Dam 188320) 

2335 5:9 8148 6.286 4605 2:5 69386 6.116 | CD AA 
2588 3:5 9591 5.404 3850 PET 8500 6.189 || BC CA 
3972 4:11) 8938 4.965 3276 1:11} 9820 4.297 CB DD 
3273 4:8 8892 5.626). 8974 2:8 8071 6.389 CC:| BA 
2341 5:4 9079 5.405 8851 4:1 7888 6.043 BD CA 
2336 7:0 7936 5.598 |. 3240 W333 8529 5.919 CC _| BB 
2326 3:4 7854 6.184 3437 DET 9764 5.339 DB | AO 

Mean 8634.0) 5.638) 486.78 8501.1) 5.756} 489.32 
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Appendix Table—Continued. 

Quartile 
DAM DAUGHTER Change 

}] 

| 5 | ae 

Corrected Corrected 
| See 4 | 

R. M. Age Milk Fat Fat R. M. Age Milk Fat | Fat Milk | Fat 
No. Lbs | % Lbs. No. Lbs. % Lbs. 

| | | 

FOXY’S FOX OF ALTHEA. 77197 (Sire 65454, Dam 155214) 

| 

854 5:4 | 10593 5.517 8825 D2, 9478 5.315 AB CC 
1261 2:1 | 7950 5.151 3231) 2:3 9323 5.239 || CB DC 

Mean 9271.5] 5.384) 494.54) | 9400.5] 5.277 496.06 

GAMBOGE’S KNIGHT. 95698 (125) (Sire 68212, Dam 187480) 

1990 9:8 8883 5.418 2425 6:6 7850 6.000 CD CA 
2642 8:0 9489 6.273 3118) 8:1 | 8171 6.599 BC AA 
1386 7:0 | 12615 5.195 3254 2:7 | 12071 4,725 AA | DD 
1990 9:8 8883 5.418 4500) 6:10} 6939 5.797 CD CB 
1453 3:8 8292 5.070 4453 2:1 | 10087 4.995 || CB DD 

Mean 9632.4| 5.475) 527.37 9021.8) 5.623 507.30, 

GAMBOGE’S OXFORD LAD. 67284 (Sire 71238, Dam 180266) 

4350 9:0 | 10425 5.649 2929 3:8 8741 5.792 AC BB 
1306 2:4 9449 4.951 4881 1:11} 8250 5.095 BC DD 

Mean 9937.0| 5.300) 526.66 8495.5) 5.443 462.41 

GAZELLE’S FAWN RIOTER KING. 71966 (Sire 54896, Dam 93704) 

1138 8:6 | 10696 5.843 1071 8:0 7373 6.015 AD BA 
573 4:5 8381 5.271 2376 2:5 6370 5.654 CD CB 

1063 8:0 6755 6.387 1808 4:3 6121 6.614 DD AA 
Mean 8610.7; 5.834) 502.35 6621.3} 6.094) 403.50 

GEDNEY FARM GIRLS OXFORD. 75998 (Sire 71238, Dam 177564) 

I] 

379 5:9 | 11058 5.463 1367 2:1 | 10233 4.709 AB CD 
2826 7:6 | 16915 5.568 2930 3:5 | 12056 4.841 AA CD 
553) 7:9 | 14978 5.644 | 1806 8:2 | 14878 5.264) AA BC 

2740) 7:4 | 16717 5.037 2739 3:4 | 14544 4.515 | AA DD 
380) 7:2°| 18877 | 5.451 | 1366 2:1 | 13199 4.537 AA CD 
577) 2:5 6842 5.482 \| 2661 2:7 9255 5.083 | DB CD 

1480) 5:7 | 11789 | 4.398 || 2942 2:11) 14249 4.167 AA DD 
1812) 3:11; 8633 5.392 2662 3:6 | 10634 5.380 CA CC 
2740) 7:4 | 16717 5.037 | 2829| 2:3 | 12527 4.741 || AA DD 
379) 5:9 | 11058 5.463 2215} Zit | 10671 4.694 AA CD 

1079 2:2 | 7431 |:5.048 2940} 2:5 | 101381 4.912) DB DD 
1075} 1:11) 5810 6.709} 4591) 2:3 | 10802 5.761) | DA | AB 
1075 1:11) 5810 6.709 2214 i ONL 5.668 DB AB 
1075) 1:11} 5810 6.709 2941, 2:0 8993 5.766 DB AB 

Mean) | 11317.5| 5.579) 631.40 | 11555.6|} 5.003 578.13, 

| | 

GEDNEY FARM OXFORD LAD. 71238 (80) (Sire 61441, Dam 3582 C.) 

817 15) 8103 5.563 808 2:4 8694 5.786 CC CB 
3235 2:11) 7883 5.898 809 2:4 7548 5.530 DD BC 

Mean 7993.0) 5.729) 457.92) 8121.0) 5.658 tc 
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| | Quartile 
DAM DAUGHTER Change 

all 
Corrected | | Corrected 

R. M.| Age Milk | Fat | Fat ] R. M. | Age Milk | Fat | Fat | Milk! Fat 
No. Lbs. % Lbs. | No. Lbs. | % | Lbs. 

| | 

G. G. CHIEF OF ASHBURN. i 86044 (Sire 61460, Dam 198785) 

| | | : ) 

973 2:1 | 6735 | 6.417 | 4468} 2:10) 9047 | 5.527/ | DB | AC 
2584 2:4 | 9093 | 6.025 | 4466 1:10) 10186 | 5.836) BB | AB 
2583 2:2 | 9213 | 5,130 4464 2:0 | 7583 | 5.842 | BD | DB 

Mean 8347.0) 5.857) 488.88) 8938.7| 5.735| 512.63) 

GERTIE’S SON’S BOY. 71825 (Sire 66463, Dam 169498) 

ry | | | 

1820 9:4 | 12554 | 5.112 | 4449 2:11| 9182 | 5.067| AB | DD 
1708 6:11} 10848 | 5.818 3168) 3:11) 11564 | 5.214) AA | BD 

Mean 11701.0| 5.465) 639.46) 10373.0 5.141) 533.28) 
} i | 

GERTIE’S SON’S JAMONT. 73745 (Sire 66463, Dam 139089) 

; | || 
2365 7:4 | 10677 | 5.314 2241 3:4 | 11285 | 5.101| | AA | CD 
1258 3:5 | 11754 | 4.410 2364 1:11| 7847 | 5.359) | AD | DC 

Mean 11215.5| 4.862) 545.30 9566.0) 5.289) 500.30) 

GERTIE’S SON OF WASHINGTON. 88799 (Sire 66463, Dam 151596) 

| 
384 9:7 | 12397 | 6.333 3277) 1:9 | 9953 255) i AB | AC 
384 9:7 | 12397 | 6.333 3439 2:11) 11905 | 5.733) | AA | AB 

3280 4:2 | 13932 | 6.207 3291 1:9 | 9988 | 5.715) | AB | AB 
Mean 12908.7| 6.291} 812.09) 10315.3| 5.672| 585.08) 

| 

GERTIE’S STOKE POGIS. 56492 (Sire 29121, Dam 74474) 

302 4:11) 11033 | 5.353 3279 5:0 | 10424 | 5.111 || AA | CD 
302 4:11) 11033 | 5.353 527; 2:3 | 10684 | 4.705 || AA | CD 
427 6:0 | 7909 | 5.905 3280 4:2 | 13932 | 6.207 || DA | BA 

Mean 9991.7) 5.537) 553.24) 11680.0) 5.341) 623.83 

GERTRUDE’S JAP. 93947 (Sire 75265, Dam 170976) 

|| 

4939} 10:5 9698 | 5.640 | 3136 1:19] 6981 | 5.739 | BD | BB 
3466 5:11} 9467 | 5.945 4650 3:3 | 11109 | 5.561) || BA | BC 
»3651| 16:1 5.704 | 4634] 3:2 5.749 BB 
Mean 9582.5) 5.763) 552.24) | 9940,5| 5.683) 513.77 

GIRLDINE’S CHAMPION POGIS. 94004 (Sire 71495, Dam 180787) 
is . | 7 

4386 7:0 | 8479 | 5.553 | 4388 3:9 | 8044 | 5.555 | CG | CC 
4600 7:1 | 9623 | 5.466 | 4390 1:10} $239 | 6.193 | BC CA 
4387 3:10} 12830 | 4.930 | 4487 | 1:11| 7518 | 5.649 | AD | D 

Mean 10310.7| 5.316) 548.12) 7930.7| 5.769 $51.52 | 
|} | | 
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Appendix Table—Continued. 

Quartile 
DAM DAUGHTER Change 

| 

F Th 3 | 

Corrected ; Corrected 

R. M. Age Milk | Fat Fat R. M. Age Milk | Fat Fat || Milk} Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

GLORY’S PEDRO. 95123 (Sire 71235, Dam 221690) 

2634 5:1 | 10256 | 5.324 4050 2:9 8540 | 5.809 BO | CB 
2484 7:11} 8672 |. 5.811 II 3689 267, 7311 6.404 CD | BA 

Mean 9464.0) 5.567) 526.86) 7925.5) 6.107) 484.01) 

GOLDEN ALCAZAR. 72800 (Sire 61428, Dam 136333) 

601 6:4 8326 5,81€ 638 6:10) 6119 | 6.534 CD | BA 
1586 7:0 9793 5.330 1636 6:1 | 11443 5.739 BA | CB 
1637 9:9 | 10235 1.970 2757 | 5:2 | 10098 | 5.137 BB | DD 

Mean 9451.3) 5.372) 507.72 j 9229.0} 5.803) 535.04 

GOLDEN BUTTER LAD. 77164 (Sire 653800, Dam 195839) 

1904 5:4 7058 5.897 i 4265 3:0 6349 | 6.791 PSS ADD) |)" eye 
3152 etl 7141 5.604 2848) 2:4 6896 | 5.577 DD | BC 

Mean 7099.5 5.751} 408.29) 6622.5) 6.184) 409.54 

GOLDEN FERN’S SON. 78687 (Sire 65300, Dam 195816) 

| ° 

820 7:0 | 12645 | 5.748 1751 6:2 | 11982 | 6.441 AA | BA 
78 4:6 4,942 2340 4:6 6.068 DA 

3005} 10:1 8713 | 5.495 2558 2:4 8080 | 5.678 CC | CB 
1752) 10:10) 7051 | 5.988 5086 2:4 8474. .| 6.089 DC | BA 
827 2:6 9852 | 4.948 2565 2:1 | 10045 -| 5.643 BA | DB 

1884) 5:2 8351 | 5.256) ; 2310 5:11] 8268 | 6.261 cc | CA 
3004 7:0 6783 | 6.369 1625 6:4 | 10897 | 6.610 DA | AA 
848) 8:4 8518 | 5.692 2217 2:4 9128 | 5.537 CB | BC 
1884) 5:2 8851 | 5.256 | 2218 4:8 | 9523 | 5.559 CB | CO 
3905} 10:1 8713 | 5.495 4741) 2:6 | 12041 | 5.881 CA | CB 

Mean 8775.2} 5.519| 484.30 9931.7| 5.977| 593.62 
ess b | 

GOLDEN GLOW’S CHIEF. 61460 (Sire 47148, Dam 129238) 

| : ae | 
374 2:0 9025 | 4.883 | 3945 1:10) 12989 | 5.378 BA | DO 

4815 5:10). 8757 | 4.734 | 4815 3:10) 9423 | 5.260 CB | DO 
2564 9:0 9660 | 5.805 | 2563 7:3 | 10655 | 6.063 BA | BA 
4175 6:9 8979 | 4.986 | 4925 2:1 | 12044 | ‘5.521 BA | DO 

Mean 9105.3) 5.102) 464.55) 11277.7) 5.555) 626.48 

GOLDEN LADDIE OF C. 67925 (Sire 57431, Dam 55265) 

1410 6:1 9162 . 5.946 2216 3:6 | 11036 | 5.803 BA | BB 
1102 4:10} 8224 5.954 2165 1:11} 7784 | 5.982 CD | BB 
823 3:3 | 11788 5.215 2324 2:7 7635 | 4.819 AD | DD 

Mean 9708.0 5.705} 553.84 8818.3) 5.535} 488.09 

GOLDEN LAD OF GLENWOOD FARM. 62057. (Sire 53658, Dam 143326) 

1009 9:3 9617 | 5.719 1014 4:0 8793 | 5.077 BO | BD 
1009 9:3 9617 | 5.719 ; 1016 8:1 | 11118 | 5.760 BA | BB 
1084 7:6 7959 | 5.847 1049 4:1 | 11267 | 5.251 CA | BO 

Mean 9064.3) 5.762) 522.28 10392.7| 5.363) 557.36 
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| Quartile 
DAM DAUGHTER | Obange 

Corrected Corrected | | 

| 1 

R. M.| Age | Milk | Fat | Fat ||R.M.| Age | Milk | Fat | Fat | Milk | Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. || 

GOLDEN LAD OF SUMMIT. 85396 (Sire 62833, Dam 196166) 

|| 
1878| 8:2 | 7413 | 6.387 2741| 2:4 | 11986 | 4.914 } DA | AD 
2005| 5:4 | 8691 | 6.670 2754] 1:11| 9467 | 6.076 | CB | AA 
1876| 4:3 | 11317 | 5.222 4414) 2:5 | 9839 | 5.026 || AB | DD 
1880} 5:6 | 8045 | 6,832 2825 2:4 | 9853 | 6.268 || CB | AA 
2004}  1:11| 9262 | 6.157 5063} 3:2] 9510 | 6.123 | BB | AA 
1880| 5:6 | 8045 | 6,832 4870| 2:1 | 9427 |) 6.722 || CB |- AA 

Mean 8795.5| 6.350) 558.51, 10013.7| 5.855| 586.30 

GOLDEN LUCY’S EMINENT LAD. 85639 (Sire 80437, Dam 210895) 

1654) 2:5 | 9133 | 5.523 3482 3:4 | 11587 | 4.972 | BA | CD 
1655]  8:3.| 13314 | 5.431 5020/ 4:3 | 9724 | 6.256 | AB | CA 
3876] 2:11) 7132 | 5.450 4670| 1:11} 6847 | 5.340 || DD | CO 
1546] 8:6 | 9426 | 4.877 3876] 2:11| 7132 | 5.450 | BD DC 
1465]  3:10| 12083 | 5.241 3481] 2:8 | 7778 | 5.691 | AD | CB 
1395] 6:2 | 9636 | 5.677 3752| 1:8] 103850 | 5.858 || BB | BB 
2701} 8:0 | 12965 | 5.439 4522 1:11 10064 | 5.487 | AB | CO 

Mean 10527.0 5.377| 566.04 9068.9] 5.579) 505.95 

GOLDEN NERO. 62052 (Sire 49215, Dam 111706) 

140) 5:5 | ‘7791 | 6.341 | 943) «5:8 |. 9723 | 5.672 “DB AB 
309] 3:1 | 7762 | 6.143 | 927) 4:1) 12568 | 5.725 | DA | AB 

Mean 7776.5| 6.242| 485.41 1145.5] 5.699] 635.18) 

GOLDEN PAUL. 68919 (Sire 64233, Dam 155075) 

| 

2684 9:7 | 11674 | 5.621 1696 2:6 | 9435 | 5.264 | AB | BO 
578| 7:1 | 7743 | 5.627 1580} 2:7 | 11611 | 5.212 | DA | BD 
476} 2:4 | 9973 | 5.830 1078 2:4 | 6973 | 5.252 || BD | BC 

Mean 9796.7| 5.693| 557.73, 9330.7) 5.243) 489.68 

GOLDEN SHYLOOK. 81862 (Sire 70334, Dam 168509) 

833) 8:1] 8477 | 5.994 4921| 2:1 | 8047 | 5.822 | OO! |} BB 
965|. 1:8 | 9807 | 4.407 4195] 2:3 | 8897 | 5.314 || BC | DC 
369] 5:8 5.432 2852| 3:5 5.639 CB 

2853} 6:3 | 10926 | 5.543 4779| 9:1 | 10397 | 5.124 || AB | CD 
4564| 5:5 | 8160 | 6.433 4778| 2:4 | 10529 | 5.900 || CA | AB 
548) 4:3) 6960 | 6.171 4495| 2:5 | 10819 | 5.663 || DA | AB 

Mean 8866.0} 5.663] 502.08 9737.8| 5.577) 543.08) 

GREAT EDISON. 177564 (Sire 71698, Dam 198229) 

1175, 4:11| 8567 | 5.375 1053 4:10| +8596 | 6.918 | co | ca 
1022} 3:5 9801 | 4.826) 1176} 2:0} 8757 | 5.328 | BC | DO 

Mean 9184.0] 5.101] 468.48 8676.5} 6.123} 531.26) 
k ai 
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Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

R.M.| Age | Milk | Fat | Fat ||R. M.| Age | Milk | Fat | Fat || Milk| Fat 
No. Lbs. | % | Lbs. || No. Lbs. | % | Lbs. 

| 

GUENON’S LAD 2d. 62304 (Sire 54422, Dam 105617) 

| ] 

45 2:9 | 8090 | 5.370 1365) 4:3 | 9018 | 6.088 CB | CA 
47} 2:8] 8811 | 6.524 261, 2:2 7033 | 6.041 CD | AA 

Mean 8450.5) 5.947) 502.55 8025.5| 6.065| 486.75, 
| | , | 

HARRY B. GORDON. 47246 (Sire 39846, Dam 41429) 

155| 10:5 | 11411 5.604 157| 3:5] 9850 | 5.436 AB | BO 
155 10:5 | 11411 5.604 850/ 7:1 | 8994 | 5.516 AB | BO 

Mean 11411.0 5.604) 639.47) 9422.0) 5.466} 515.01 

HAZEL FERN GOLDEN KING. 177872 (Sire 65304, Dam 172111) 

2599| 8:7 | 7529 | 5.861 3930} 4:0 | 10043 | 4.881 DB | BD 
3034 6:6 | 10338 | 5.870 3032) 2:0] 9778 | 5.011 BB | BD 
2599/ 8:7 | 7529 | 5.861 2601} 3:10) 7886 | 5.923 DD | BB 
2597; 5:11| 8622 | 5.555 2602 2:3 | 8646 | 5.100 cc | CD 
9597; 5:11) 8622 | 5.555) 3038} 5:5 | 9453 | 6.203 CB | CA 
2598; 6:10) 10132 | 5.635| 3031) 2:0 | 9697 | 5.408 BB | BG 
3930; 4:0 | 10043 | 4.881 3982; 2:0 | 9111 | 4.138 BB | DD 
2599} 8:7 | 7529 | 5.861 | 2767) 2:1 | 9690 | 5.262 DB | BC 

Mean 8793.0) 5.635! 495.49 9287.4] 5.241| 486.75, 

HECTOR MARIGOLD. 59121 (11) (Sire 22041, Dam 99877) 

85| 9:0 | 11748 | 6.099 | 359| 2:6 | 8409 | 5.908 AC | AB 
686 3:9 | 10061 | 5.116 | 2082; 3:5 | 6386 | 5.901 BD | DB 
62] 5:1 5.017 | 154| 5:0 6.279 DA 

Mean 10904.5} 5.411| 590.04) | 7397.5) 6.028) 445.92 

HOOD FARM FIGGIS TORONO. 90517 (Sire 55552, Dam 163721) 

I sane 

2022} 8:4 9486 | 6.330 5088} 2:2 | 12426 | 5.654 BA | AB 
2137; 2:9 | 8281 | 5.154 || 4855. 1:91 9167 | 5.241 CB | DC 
1948] 7:9 6639 | 5.796 || 8571| 2:1 | 10882 | 5.736 DA | BB 

Mean 8118.7] 5.760 467.64) 10825.0| 5.544| 600.14 

H. F. GOLDEN FERN’S LAD. 80437 (Sire 65300, Dam 195756) 

1121; 2:3) 6676 | 5.458 1325] 2:2 | 8782 | 5.166 DC | CD 
1380/ 3:3} 7639 | 5.931 1981; 2:1 | 7594 | 4.879 DD | BD 
502| 4:11) 12253 | 6.052 2054 3:9 | 9529 | 5.691 AB | AB 
916) 2:4 8760 | 5.829 1980| 1:11) 7460 | 5.391 CD | BO 
420| 7:3 | 9685 | 6.183 3101} 2:4 6782 | 6.541 BD | AA 
921; 2:3 9999 | 5.586 3158) 2:5 | 10829 | 5.080 BA | OD 

1826 5:4 | 10620 | 5.294 1824, 2:3 | 7315 | 5.057 AD | CD 
Mean 9376.0| 5.762) 540.25) 8327.3) 5.401] 449.76 
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Quartile 
DAM DAUGHTER Chang2 

— 4+ 

Corrected Corrected 

R. M. Age Milk Fat | Fat Rk. M. Age Milk Fat Fat || Mik! Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. | 

HOOD FARM GOLDEN LAD. 64268 (Sire 57788, Dam 114438) 

34 1:11] 8805 | 5.842 274 3:9 | 9340 | 5.231 CB | CD 
58 2:3 |. 8695 | 5.546 8641} 10:3 | 18979 | 5.544 CA | CO 

209 3:3 85538 5.066 2164 8:7 | 10438 5.186 CA | DD 
199 3:5 6.421 466 6:3 5.777 AB 
10 5:10 4.616 467 4:1 4.679 | DD 

207 7:1 | 10281 | 5.280 479) 2:3 | 8779 | 5.251 BC | CC 
29 2:1 | 7582 | 5.604 702 2:3 | 8166 | 5.041 DC | BD 

Mean 8783.2) 5.411] 475.26 10140.4| 5.244) 581.76 

HOOD FARM GOLDEN LAD 4th. 71215 (Sire 64268, Dam 178403) 

296 9:3 | 10261 | 5.308 703 5:4 | 11270 | 5.042 BA | CD 
367 3:11] 10309 | 5.198 704 3:1 | 9532 | 5.270 BB | DO 
195 6:1 | 8163 | 6.271 637 2:2 | 10750 | 5.203 CA | AD 

Mean 9577.7] 5.592| 535.58) 10517.3) 5.172] 543.95 

HOOD FARM POGIS 9th. 55552 (2) (Sire 40684, Dam 76106) 

209 3:3 | 8553 | 5.066 2872 6:5 | 10410 | 5.339 CA | DO 
6 4:0 4.545 8 2:1 5.051 DD 

59 4:10| 9927 | 5.660 806 6:5 | 8902 | 5.136 BC | BD 
1039} 12:4] 8363 | 5.488 228 2:5 | 10920 | 5.885 CA | CB 
1121 2:3 | 6676 | 5.458 296 9:3 | 10261 | 5.308 DB | CC 

86 6:1 | 8791 | 5.131 448 7:10| 14164 | 5.502 CA | DC 
60 7:8 4.114 709 2:5 5.193 DD 

210 5:4 | 10419 | 5.234 699 2:5 | 7496 | 5.613 AD | DB 
673 8:1 | 9980 | 5.148 922 3:7 | 9321 | 6.277 BB | DA 
317 7:9 | 10877 | 6.081 701 2:5 | 9744 | 5.916 AB | AB 
79 3:2 | @8877 | 5.151 1248 2:6 | 8489 | 5.826 CC | DB 

200 5:4 | 7082 | 5.953 1245 2:2 | 6861 | 6.119 DD | BA 
271); .12:3 | 10194 | 5.287 1246 4:6 | 10969 | 6.076 BA | CA 
13 2:2 | 8456 | 5.274 1324 2:1 | 10828 | 5.959 CA | CB 

269 3:7 | 12988 | 4.870 1328 3:7 | 11250 | 5.773 AA | DB 
196 3:3 | 7958 | 5.363 1382 1:11) 9559 | 5.527 CB | CC 
287 5:11} 9401 | 5.313] 1383 1:11) 12370 | 5.131 | BA | CD 
205 7:3 | 10205 | 5.439} 2523 3:6 | 8844 | 5.882 BC | CB 
464 5:1 | 8300 | 6.094 1667 2:3 | 10794 | 5.630 CA | AB 
211 2:11| 8569 | 4.891 1670 2:3 | 8806 | 5.849 CC | DB 
756 2:7 | 8930 | 4.752 1945 2:2 | 6473 | 6.252 CD | DA 
294 9:1 | 8560 | 5.988 1779 2:1 | 7289 | 5.728 CD | BB 
271; 12:3) 10194 | 5.287 1937 2:2 | 9999 | 5.424 BB | CC 
349 4:8 | 10922 | 5.135 1672 2:0 | 7881 | 5.598 “AD | DB 
533 9:9 | 7845. | 6.218 1950 2:1 | 7749 | 5.663 DD | AB 
683 6:7 5.634 2055 1:11 5.399 BO 
875 3:7 | 83890 | 5.352 2456 2:4 | 10848 | 5.346 CA | CC 
16 6:11} 9298 | 5.589 3393 3:7 | 17592 | 5.181 BA | CD 

681 9:4 | 9019 -| 5.344 2607| . 2:5 | 12453 | 5.7238 BA | CB 
810 5:10| 7668 | 6.274) 807 2:0 | 8213 | 5.871 DC | AB 

3234 7:6 | 8202 | 5.167 3175 3:0 | 9831 | 5.269 CB | DC 
28 2:0 | 9724 | 5.294 541, 2:1 | 7369 | 5.636 BD | CB 

211 2:11) 8569 | 4.891 1199 7:8 | 11124 | -5.461 CA.| DC 
273 4:6 7661 5.574 2254 4:1 7537 5.630 DD. CB 
16 6:11) 9298 | 5.589 2252 3:0 | 9317 | 5.550 BB) CC 

196 3:3 | 7958 | 5.363 3178 2:5 | 8304 | 5.846 cc | CB 
25 2:6 | 9024 | 5.005 2255 2:8 | 8877 | 5.358 BC: DCG 

1039| 12:4 | 8363 | 5.488 2258 2:5 | 9039 | 5.3538 CB.| CC 
209 3:3 8553. 5.066 2257 2:11| 7597 5.155 CD DD 
12 2:0 | 11625 | 5.331 2259 2:8 | 10357 | 5.403 AB’ | CO 

269 3:7 | 12988 | 4.870 802 5:10| 10807 | 5.411 AA | DC 
317 7:9 | 10877 6.031 4436 5:7 8507 5.741 AC |} AB 

Mean 9211.1) 5.351| 492.89 9660.0} 5.594) 540.38 



a 
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Appendix Table—Continued. 

Quartile 
DAM | DAUGHTER Obange 

| Corrected Corrected 

R. M. Age Milk Fat Fat R. M. Age Milk | Fat Fat || Milk | Fat 
No. Lbs. | % | Lbs. || No. TDS | Nome aS: 

HOOD FARM POGIS 34th. 63300 (142) (Sire 40684, Dam 143234) 

| 

1890| 8:7 | 6994 | 5,795 | 2088] 7:5 | 10571 | 6.440 DA | BA 
9350| 9:6 6328 | 6.483 2139} 6:3] 7807 | 5.927 DD | AB 

Mean 6661.0] 6.139} 408.92 | 9189.0} 6.183} 568.16 
| 

HOOD FARM S. TORMENTOR. 76311 (108) (Sire 55552, Dam 134252) 

| 

409 3:3 | 121384 | 5.558} 3179} 9:2 | 9246 | 5.151 AB | OD 
683} 6:7 5.634 1552.25 5.925 : BB 
340 2:1 | 10106 | 5.337 1553] 2:3'| 6808 | 6.086 BD | CA 
347| 7:11] 17558 | 6.090 1251} 3:3 | 11807 | 5.686 AA | AB 

Mean 13266.0) 5.655 Bey | 9287.0) 5.712) 580.47 
| | ; I 

HOOD FARM TORONO. 60326 (12) (Sire 25204, Dam 59832) 

176} 7:8 4.955 820) 2:2 5.856 DO 
681 9:4 | 9019 | 5.344 211 2:11) 8569 | 4.891 BC | CD 
80) . 4:2 | 8075 | 6.772! 44 2:6 | 9738 | 5.264 CB | AO 
5} 5:0 | 6.184 367| 3:11 5.198) AD 

404| 10:6 | 8081 | 6.113). | 503 5:3 | 12551 | 5.572 CA | AO 
504) 8:5 | 18063. | 5.707 | | 770) 6:11] 11269 | 4.797]. AA | BD 
194) 6:1) 10452 | 5.117 682 3:5 | 11082 | 5.409 AA | DO 
79|, 3:2 + 8g77. | 5.151 697| 5:10) 19412 | 4.805 CA | DD 

2838; 12:11 | 5.167 : 4699 8:3 5.527 DC 
404, 10:6 | 8081. | 6.113 | 4357] 2:6 | 12791 | 5.820 CA | AB 
13} 2:2 | 8456 | 5.274| | 635| 3:11) 10228 | 5.713 CB | CB 
29} 2:1 | 7582 | 5.604 | 1244 5:11) 15333 | 5.885 DA | BB 

295 7:11} 10186 | 5.653 | 1289| 2:5 | 9509 | /5.876) BB | BB 
403} 3:8 8043 | 6.275 | 1826] 2:0 | 10739, | 5.866 CA | AB 
296) 9:3 | 10261. | 5.308 1728} 4:2 | 12165 | 5.116 BA | CD 
448) 7:10) 14164 | 5.502 | 1727| 9:3 | 19451. | 4.454 AA | CD 
504) 8:5 | 13063 | 5.707 | 1726) 2:0 | 14393 | 5.564 AA | BO 
806| 6:5 | 5.136 | 1944 2:1 5.758 DB 
463, 2:1 | 9668 | 5.365 | 1983) 2:0 | 12616 | 5.525 BA | CO 
404, 10:6 8081 | 6.113 | 1949] 3:2 | 15461 | 5.536 CA | AG 
403} 3:8 | 8043 | 6.275 | 9961 4:5 | 14885 | 6.291 CA | AA 
680} 2:5 | 6429 | 6.021 | 1982] 1:10) 8452 | 5.167 DC | AD 

1038) 5:3) 8521 | 6.055 | 2455 2:3 | 12795 | 5.681 CA | AB 
704) 3:1) 9532 | 5.270 9416} 4:5 | 11092 | 5.742 BA | CB 
194) 6:1 | 10452 | 5.117 | 3409] 3:2 | 13643 | 5.549 AA | DCO 
918} . 7:6 | 5.328 | 3106] 2:9 5.128 CD 
504) 8:5 | 13063 | 5.707 | 3160 2:3 | 14124 | 6.086 AA | BA 
806) 6:5 5.136 fs eB S360) 5.550 DC 
767| 2:3 | 11843. | 5.522 3441 3:0 | 11723 | 5.022 AA | CD 
404; 10:6 8081 | 6.113 3161 2:5 | 12963 | 5.704 CA | AB 
533} 9:9 | 7845 | 6.218 3098} 2:5 | 9279 | 5.620 DB | AB 
684, 6:1 | 8266 | 6.683 3107| 2:4 | 10622 | 5.534 CA | AG 
684, 6:1 | 8266 | 6.688 3099| 3:10) 11298 | 6.066 CA | AA 
632| 2:3.) 8505 | 5.516 3055 2:3 | 10016 | 5.632 CB | CB 
273} 4:6 | 7661 | 5.574 3162} 2:4 | 10551 | 5.727 DA | CB 
448) 7:10) 14164 | 5.502 3381| 2:4) 9426 | 5.928 AB | CB 
923) 6:2 | 8918 | 6.344 3096] 2:3 | 12047 | 6.180 CA | AA 
698, 6:1 | 15686 | 5.000 3410] 2:2 | 11271. | 4.830 AA | DD 

1246) 4:6 | 10969 | 6.076 4353| 2:8 13707 | 5.536 AA | AG 
806) 6:5 5.136 2888| 6:7 4.706 DD 
70| 3:7 | 7880 | 5.586 165} 2:6 | 14883 | 4.616 DA | CD 

Mean 9668.7) 5.693) 550.44 12288.8) 5.468] 671.95 
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| Quartile 
DAM DAUGHTER | Change 

Corrected Corrected | 
al al | 

Rk. M. Age Milk | Fat Fat R. M. Age Milk | Fat Fat || Milk Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

HOOD FARM TORONO 20th. 82854 (120) (Sire 60326, Dam 113001) 

1324 2:1 | 10828 5.959 3443 3:1 8567 5.746) || AO | BB 
632 2:3 8505 5.516 1329 2:0 | 11234 5.721 || CA | CB 
634 5:2 | 16216 6.077 13884 5:10) 13183 6.250 || AA | AA 

1549 3:3 7147 5.428 1666 2:4 | 10218 6.161 DB | CA 
703 5:4 | 11270 5.042 1729 4:7 | 13422 4,942) AA DD 
699 2:5 7496 5.613 * 1665 2:3 7272 5.956) DD BB 
697 38:7 | 18264 4.969 1936 2:5 7927 5,712) AD DB 
755 2:5 8161 6.013 1664 2:0 7934 6.596) CC | AA 
767 2:3 | 118438 5.522 1935 2:3 7862 4.891 AD | CD 
920 4:4 8188 5.576 2058 1:10) 7684 5.410) CD | CC 

1356 2:4 | 10945 5.492 2529 2:2 | 11462 4.928) |, AA | CD 
12388 2:3 | 10420 5.875 2518 2:1 | 11017 | 5.192 AA | BD 
1289 2:5 9509 5.876 2530 PIED) 8058 5.572) | BC | BO 
1251 3:3 | 11807 5.686 2515 2:1 | 13195 5.307) AA | BC 
1242 2:11) 11222 6.100 2516 2:1 9994 5.365| AB | AC 
1252 2:6 7911 5.444 3084 3:0 | 10586 5.030) || DA | CD 
1325 2d 8782 5.166 3660 3:2 | 10999 5.341) || CA | DC 
1384 5:10! 138183 6.250 2784 PIL 7596 5.979 | AD | AB 
1417 2:6 8184 | 5.556 \| 3259 255 8696 5.686) | CC CB 

Mean 10520.1) 5.640) 593.33 9837.2) 5.568) 547.74, 

HOOD FARM TORONO 2ist. 83413 (284) (Sire 60326, Dam 194432) 

3399 7:8 9785 4.962 4204 2:10] 7324 5.867 | BD | DB 
3499 6:1 | 10074 5.172 3532 2:11) 7419 5.369 BD | DC 
3503 7:11| 6570 6.133 4205 Be} 7618 5.948 DD | AB 
3356 7:9 8057 4.791 4206) 3:2 8923 4.962 CC | DD 

Mean 8621.5) 5.265) 453.92 7821.0) 5.587) 433.07 

INEZ’S STOKE POGIS. 51942 (Sire 37466, Dam 51781) 

546 8:4 8643 5.510 871) 2:1 9550 5.115) | CB CD 
1004 7:3 | 15114 | 5.627 801 2:3 | 14125 5.089 | AA | BD 
1019 10:1 | 13388 5.248 765 6:4 9890 5.764 | AB | CB 
547 4:9 8013 6.006 914 2:2 9435 5.070 CB | AD 

Mean 11289.5| 5.598) 631.99, 10750.0| 5.259) 565.34 | 
\| 

INTERESTED PRINCE. 58224 (Sire 2656 H. C., Dam 152193) 

| | 

Bill BES} 5.752 4845] 4:5 | 5.000] BD 
91 4:1 7840 5.775 1442) > 2:2 7018 6.164 | DD | BA 
83 10:0 9991 5.378 4028 2:7 | 11928 5.436 | BA | CC 
91 4:1 7840 5.775 2968 3:6 6952 5.757 | DD | BB 
37 2:4 8852 6.045 3467 2:10) 11501 5.879 | CA | AB 

1391 5:10) 8117 5.060 3401 2:9 | 10148 5.637 i CB | DB’ 
102 4:11) 8792 6.084 370 2:11) 63892 6.575 CD AA 
91 4:1 7840 | 5.775 515 6:0 9122 | 6.168 | DB | BA 
21 8:3 | 10002: | 5.752 | 201 2:6 | 8693 5.683) | BC | BB 
91 4:1 5.775 2355 6:2 5.551 | | BO” 

1038 3:2 7897 5.654 | 505 4:2 | 10702 5.979) | DA | BB 
20 4:3 | 10740 5.251 1233 3:5 | 11006 5.272) | AA | CO 

658 14:10 5.237 202 2:9 5.748 CB 
469 7:4 | 13790 5.542 2781 2:4 9111 4,429 || AB | CD: 

1564; 10:3 | 10165 | 5.278 378 7:6 | 11881 | 6.375 | BA | CA 
358 8:3 | 11206 | 4.818 2980 2:7 | 11831 | 4.810) | AA | DD 
659} 6:1 | 12290 5.106 3241 2:7 | 11999 4.372) | AA | DD 
98 8:2} 8847 | 6.173 1258} 8:0 | 11384 | 5.896! || GA | AB- 
84 4:1 9908 5.486 381 3:7 7548 5.678) | BD | CB- 
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Appendix Table—Continued. 

Quartile 
DAM DAUGHTER Change 

| Corrected Corrected 

| 

R. M.| Age | Milk | rat Fat ||R.M.| Age | Milk | Fat | Fat || Milk! Fat 
No. | Lbs. | % | Lbs. || No. Lbs. | % | Lbs. 

INTERESTED PRINCE. 58224 (Sire 2656 H. C., Dam 152193)—Concluded. 

| | | | 
50| 3:5 | 9648 | 4.504 237| 6:2 | 14170 | 5.307 BA | DO 

358| 8:3 | 11206 | 4.818 3811; 2:2] 98264 | 5.234 AC | DD 
760 7:0 | 6.239 5164, 2:10 5.387) AO 
901| 4:10) 7264 | 6.137 9981/". 3:10] 11287 | 4.970] DA | AD 
659} 6:1 | 12290 | 5.106 : 4983, 5:1 | 8877 | 6.010) AC | DA 
690} 4:2 | 8985 | 6.067 “| 9779-936 | 11784 | 4.952] BA | AD 

Mean eel 5.543 b34.78 | * | 10049.9| 5.581, 555.86 

IRENE’S KING POGIS. 73182 (Sire 65790, Dam 146443) 

| | | | 

686, 3:9 | 10061 | 5.116) | $256] 3:8] 5901 | 6.814 BD | DA 
706} 2:5 6752 | 5.512) | 1785] 2:0 | 8397 | 5.674 DC | CB 

1287; 2:8 | 9727 | 5.343| || 2496] 2:1 | 7867 | 5.581 BD | CC 
1286] 2:3 | 8893 | 6.008) | 1918] 5:4 8762 | 6.192 co | AA 
1286) 2:3 | 8893 | 6.008 | 2786} 3:1 | 7578 | 6.534 || CD | AA 
1361| 2:3 | 12371 | 4.845 2085} 5:5 | 10398 | 6.205 | AB | DA 
708, 2:10) 8676 | 5.640) 3328] 2:2 6878 | 5.690 CD | BB 
439} 2:2| 8927 | 5.388| 2084} 4:3 | 8460 | 6.377 CC | CA 
352| 2:6 | 8409 | 5.903| 2787;  3:10| 10186 | 6.259 CB | BA 
461) 7:10) 12319 | 5.061) 2328] 5:3 | 8877 | 5.848 AC | DB 

1348] 5:38 | 6.200) 1906} 3:11 6.843 AA 
445) 2:2 | 7067 | 5.705 2506] 5:7 | 11174 | 7.468 DA | BA 

1895) 8:1 | 9140 | 5.725] | 9994, 9:6 | 7442 | 5.266 BD | BC 
1288, 2:1 | 8436 | 5.519] || 1921] 4:5 | 9750 | 6.270 || CB | CA 
1288} 2:1 | 8436 | 5.519 || 2995] 9:3} 7740 | 5.727 CD | CB 
687| 3:1 | 9384 | 5.294! | 97151 2:0] 7189 | 6.128 BD | CA 
408| 2:2 | 8690 | 5.166| || 8345, 8:9 | 7388 | 6.138 | CD | DA 

Mean | 9133.2) 5.527) 504.79. 8371.4, 6.177| — 517.10 
| | | | | {| 

ISLAND LOCESTAR. 67638 (Sire 3227 H. C., Dam 181194) 

a17| .9:2| 9s17 | 4.908 | 3086) 4:1. | 8987 | 5.517 BB | DC 
217} 2:2 | 9817 | 4.908 | 3035] 5:0 | 9456 | 5.637 BB | DB 

3921 6:9 | 6805 | 6.665 | 3928; 8:3. | 7535 | 5.583 DD | AC 
2108} 5:0 | 10787 | 5.490 || 4810] 2:1 | 11912 | 4.291) ° AA | CD 
292} 8:0 | 9980 | 7.237 || 5239} 2:9] 7666 | 5.692 BD | AB 
551] 4:9 8051 | 6.853 || 5026] 5:2) 7549 | 5.959 CD | AB 

Mean 9201.2) 6.010} 552.99 8850.8) 5.447| 482.10 
| | 

JACOBA’S EMANON. 84177 (Sire 52299, Dam 223121) 

1217; - 3:3 | 8864 | 5.817 9670} 3:5 8634 | 5.821 cc | BB 
1802/ 3:2 | 11845 | 5.680 | 4411] 1:10) 9396 | 6.388 AB | BA 
1218; 10:3 11410 | 5.723) | 4412 2:0 | 8501 | 6.462 AC | BA 
1740, 6:9 | 12791 | 5.931] | 4410) 1:11] 8414 | 5.974| AC | BB 
1335, 1:11) 10016 | 6.144 | 4096} 2:5} 7947 | 7.011 BC | AA 
1469} 3:0 9676 | 5.930| || 4095, 2:3 9692 | 5.866 | BB | BB 
1740) * 6:9 | 12791 | 5.931 || 8116] 3:4 | 9218 | 6.673) ° AB | BA 
1568, 7:7 | 9515 | 6.687| | 3452| 2:2 | 8898 | 6.609 BO AA 
971, 8:1 | 12488 | 5.277] || 3524) 2:0] 8478 | 6.919 | AG | GA 

Mean | 10987.9 5.902 648.51 nei 6.414 564.24 ; 
| | I} 
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AUTEN Ta He re 

| ! Quartile 
DAM i DAUGHTER Change 

| Corrected i | Corrected | 

R. M.| Age | Milk | Fat | Fat } R. M. | Age Milk | Fat | Fat | Milk | Fat 
No. Lbs. | % | Lbs. | No. Lbs. | % | Lbs. | 

JACOBA’S PREMIER. 89296 (Sire 52299, Dam 223121) 

4920) 2:1 | 8146 | 5.072 | gga, a: | 9243 | 5.347 CB | DC 
3345 3:9 | 7838 | 6.123 } 4703 1:11} 8485 6.119) DC | AA 
1196} 14:0 5.771 ! 4590/ 3:1 6.058) BA 
114 9:10} 17555 | 5.969 | 5067} 2:5 | 8221 | 6.355] AC | BA 

Mean| - 11013.0) 5.734 631.49) | 8649.7 Bey 516.39 

JENNY’S REDFERN. 70388 (Sire 65300, Dam 180294) 

] | feast 
443 2:0 | 8445 | 4.556 | 2385, 2:0 | 9463 | 4.745 | CB | DD 
762 2:5 | 7388 | 5.141 || 3488) 2:9 | 9584 | 5.013}- DB | DD 

Mean 7916.5) 4.849) 383.87) | 9498.5) 4.879) 463.43 

JERSEY LAD’S CASPAR. 71077 (Sire 58001, Dam 183539) 

| } | | 

928 3:4 | 10337 | 6.060 || 2248 1:10) 7687 | 6.149) || BD | AA 
943, 5:8} 9723 | 5.672 2244 2:4 | 8361 | 5.546} | BC | BC 
927 4:1 | 12568 | 5.725 || 2219 1:9 | 11130 | 6.063) | AA.| BA 
482' 2:10) 8411 | 5.876 | 2264 4:0 | 9951 | 5.789) || CB | BB 
929 8:4} 7919 | 5.745 | 956 2:8) 7994 6.803, | DC | BA 

Mean) 9791.6) 5.816) 569.48 | 9024.6} ny 547. 79 
| | | 

JUBILEE OF BOIS D’ARC. 29041 (Sire 18249, Dam 31676) 

336 8:3 | 10559 | 5.462 | - 5118] 6:1 7759 | 4.994 || aD | CD 
339| 12:2 | 8045 | 6.704 | 5119 6:0 | 7764 | 5.902 || BD | AB 
339| 12:2 po 94 8:5 5.177 | AD 
339} 12:2 | 8945 | 6.704 | 329 4:10| 8299 | 6.261 BC | AA 

Mean 9483.0 eoe | 606.25 | 7940.7| 5.583) 443.33) 
+ | | “i } 

KARNAK’S NOBLE. 87952 (Sire 95700, Dam 252135) 

2833 5:0 | 11648. | 5.029 } 3327 3:8 | 11543 | 4.631 AA | DD 
1156 7:2 | 9904 | 5.759 | 2832 2:6 | 13123 | 4.411] BA | BD 
2447 5:2 | 9584 | 5.203 || 4425] 9:2) 9721 | 5.304! BB | DC 
1456 6:0 | 12691 | 5.323 | 8565 1:10 10795 | 5.576) || AA | CG 

Mean 10956.7| 5.329} 583.88) 11295.5) 4.981] 562.63 
I | 

KEEPSAKE’S GOLDEN LAD. 71325 (Sire 61923, Dam 168399) 

1179 6:0 | 8843 | 4.848 | 1215 2:10) 10044 | 4.577 || cB | DD 
950 8:6 | 9318 | 4,964 962 3:2 | 8563 | 5.472! | BC | DC 
950 8:6 | 9318 | 4.964 1369 2:3 | 10082 | 5.206 BB | DD 

1205) 12:5 5.303 | 1214) 2:0 5.360 | co 
1205) 12:5 5.303 | 1084) 3:8 5.624 | CB 
1096 7:6 | 10549 | 4.411 951| 3:5 11078 | 4.425 | AA | DD 
1096 7:6 | 10549 | 4.411 | 1204 2:4 | 9636 | 5.246 -AB | DC 

Mean 9715.4| 4.886 474.69 9880.6} 5.130| 506. 8 
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Appendix Table—Continued. 

Quartile 
DAM DAUGHTER Change 

Corrected Corrected | 

| 
R. M.| Age | Milk | Fat] Fat | R.M.| Age | Milk | Fat | Fat || Mik| Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

KING ALLIE RIOTER. 62221 (Sire 57778, Dam 153242) 

l l 
2032) 11:0 | 9310 | 5.226 2281 4:4 | 8276 | 5.147 BO | DD 
1829, 6:0 | 9816 | 5.674 || 9279] 4:1] 9571 | 5.522 BB | BO 
Mean) 9563.0| 5.450] 521.18 8923.5) 5.335} 476.07 

| | 

IMP. KING OF HAMBII. 65298 (Sire 69631, Dam 175430) 

l i 
865} 6:9 7826 | 6.002 | 2468) 2:4 | 6944 | 5.504 DD | AB 
868; 5:2 | 7413 | 6.121 || 2467) 2:8] 8208 | 5.380 DC | AO 

hen 7619.5| 6,061) 461.82 7576.0| 5.462) 413.80 

KING’S RIOTER LAWRENCE. 65453 (Sire 58112, Dam’ 130543) 

T 
723| 7:5 | W271 | 5.105 | 864, 4:7 | 7682 | 5.760 AD | DB 
793| 7:5 | 11271 | 5.105 I 968} 4:3} 9389 | 5.529 AB | DO 

Mean| 11271.0| 5.105 575.38, 8510.5] 5.645] 480.42 
1] 

LAD’S OXFORDSHIRE, 74564 (Sire 63548, Dam 167226) 

2023; 7:10} 10665 | 5.122 || 2604, 3:5) 9087 | 4.972 AB | DD 
2478]  7:11| 8253 | 6.090 | 1850! = 4:2 | 10510 | 5.171 CA | AD 

Mean 9459.0} 5.606) 530.27), 9798.5| 5.071] 496.88 

LADY LETTY 4th’s RIOTER. 76533 (Sire 56580, Dam 169502) 

: : 

2691 7:9 | 8030 | 5.142 || 8165) 2:4 | 10816 | 4.565 CA | DD 
2689] 11:7 | 8182 | 5.707 | 3164, 4:0] 8930 | 4.917 cc | BD 

Mean 8106.0) 5.425] 439.75 9873.0| 4.741] 468.08 

LADY LETTY’S VICTOR. 65020 (Sire 56580, Dam 124201) 

| | | | 

2930 3:5 | 12056 | 4.841| | 3827, 9:2 | 10652 | 5.088 AA | DD 
2740/ 7:4 | 16717 | 5.037) || 3828) 2:2 | 13452 | 4.947 | AA | DD 
2684) 9:7 | 11674 | 5.621) | 2850/ 2:0 | 10230 | 6.029} | AB} BA 
2826, 7:6 | 16915 | 5.568) || 2880] 8:4 | 12193 | 5.801 AA | CB 
586 1:10| +9245 | 5.868) | 5151) 5:10) 7186 | 6.229 BD | BA 
451; 6:1 | 9607 | 5.906) | 587| 2:2 | 10154 | 5.271 BB | BC . 
884, 5:0 | 9432 | 5.394| | 2763) 2:1 | 10496 | 5.156 BA | CD 
398, 7:1 | 8460 | 5.304 9316. 3:4 9299 | 5.557 CB | CO 
884) 5:0) 9482 | 5.394 1086] 2:4 | 8332 | 6.089 BC | CA 
450| 7:11) 8763 | 5.972| 1294) 3:11) 12357 | 5.780 | CA | BB 
449| 6:3 | 12334 | 4.737) 589' 2:2 | 10908 | 4.764 AA | DD 
450| 7:11) 8763 5.972) 453) 9:2 | 9915 | 5.968 CB | BB 

2024) 12:4 | 8590 | 5.458 2382 6:0 | 9062 | 6.362 | CB | CA 
585| 5:0 | 10585 | 6.004| | 883, 4:9 8989 | 6.099 AC | AA 
583) 9:10) 8299 | 5.304) | 454, 2:5 | 9749 | 5.309 CB | CO 

Mean. 10724.8 5.492, 589.01) 10190.3| 5.626) 573.31 
| | | | | 
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| Quartile 
DAM DAUGHTER Change 

| Corrected Corrected 

| | 

Rk, M. Age Milk Fat Fat R. M. Age Milk Fat Fat lame Fat 
No. Lbs. % Lbs. No. Lbs. % | Lbs. 

LADY MARY’S FOX. 82763 (Sire 68199, Dam 188127) 

861 2:7 9402 6.429 | 2124 3:5 8431 5.999 | BC AA 
860 2:2 | 12087 4.770 2125 3:4 8585 4.664 || AO DD 

Mean 10744.5| 5.599 601.58 8508.0} 5.331 453.56 

LOOKOUT TORONO.. 78593 (Sire 5552, Dam 189729) 

| | | 
2428) 3:9 6919 5.892 4267 1:11) 8692 5.556) DO BC 
1028 7:11) 7154 | 5.532 4471| 3:5 | 10306 | 5.276 DB | CC 
418 3:9 7592 5.423) | 1234 2:10) 7390 | 6.011 DD CA 
417 6:7 7892 6.108 | 1479) Beal "Al 5.833 DD | AB 

1133 4:6 8751 6.347 3559) 2:6 7423 5.804 CD | AB 
1509, 7:0 6820 5.740 | 2086 4:2 8853 5.834 DC BB 
728 6:4 6762 6.518) | 4955 4:2 7103 5.477 | DD | AC 
726 3:3 6422 6.527 2449) 3u5) 6797 6.084 DD | AA 

1509 7:0 6820 5.740 | 4142 3:4 6731 5.636 || DD | BB 
475, 7:11) 6349 6.359 2006) EG} 8650 5.600 DC AB 
728 6:4 6762 6.513 | 3714) 2:3 6451 6.086) | DD | AA 
725) 5:9 8622 | 6.518 | 1676} 2:1 7777 =| 5.671 | CD | AB 
727) Sie 6458 6.245 3460) 3:4 8127 5.665) | DC | AB 
727, 3:2) 6458 | 6.245 8715 2:2 | 7188 | 5.680 | DD | AB 

1677. 5:6 7941 6.203 | 9373) DEP 7078 6.196 | CD | AA 
1133) 4:6 8751 6.347 2403 4:10) 7669 5.510 | CD | AC 
2589 | 5:11, 7690 5.936 | 2272 22 6176 6.071 DD | BA 

Mean 7303.7) 6.129) 447.64 7628.4) 5.764) 489.70) 
| | | cy 

LORD LETTA OF MERIDALE. 55716 (Sire 43044, Dam 124428) 

271 12:3 | 10194 5.287 | 349 4:8 | 10922 5.135 BA CD 
271) ~12:3 | 10194 5,287 | 270 3:6 | 11596 4.580 BA CD 

Mean 10194.0) 5.287 ea 11259.0} 4.857) 546.85 

LORD NORTH. 75342 (Sire 64890, Dam 130418) 

2157 3 11415 | 4.771 2225 : 112384 | 4.741 | AA | DD 4:1 4:3 
9157| 4:1 | 11415 | 4.771 2591, 3:9 9985 | 4.303 || AB | DD 

Mean 11415.0| 4.771] 544.611|: 10584.5| 4.522 Ase 

LORETTA D’S CHAMPION’S SON. 77002 (Sire 72988, Dam 123282) 

? | 

1269 4:1 e 5.105 4638) 2:0 5.653 DB 
1285 2:11} 8147 | 5.091 4639 3:0 7824 | 4.698 CD | DD 
1282 3:11} 7922 | 4.700 3523) 2:0 7036 | 5.575 || DD | DO 
1282 3:11] 7922 | 4.700 2409 3:3 | 10610 | 5.187 | DA | DD 
536 4:2 | 11761 | 4.767 1284 2:1 9307 | 4.992 || AB | DD 

1269 4:1 5.105 3489 1:11 5.490 DO 
4257 5:10) 9049 | 4.493 4621 2:0 9943 | 5.454 | BB | DO 

Mean|- 8960.2) 4.852) 484.75) 8944.0} 5.293) 473.41 
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Appendix Table—Continued. 
—————_ 

Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

R. M.| Age Milk | Fat | Fat ||R.M.| Age Milk | Fat | Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

LORETTA’S KING. 65050 (Sire 57389, Dam 141708) 

413 4:9 | 7663 | 5.677 707 2:2 | 8648 | 5.823 DO | BB 
394 3:3'| 7909 | 5.939 686 3:9 | 10061 | 5.116 DB | BD 
63 3:3 | 6477 | 6.030 1422 2:2 | 8900 | 4.967 DC | AD 

1161 2:3 | 7468 | 5.198 1424 9:3.| 7948 | 4.881 DC | DD 
685 3:2 | 7490 | 5.281 | 1475 2:1 | 9302 | 4.564 DB | CD 
831 3:6 | 7630 | 6.023 | 1286 2:3 | 8893 | 6.008 DC | AA 

1870 7:9 5.672 1288 9:1 5.519 BC 
408) 2:2) 8690 | 5.166 879) 2:4 | 9806 | 5.466) | CB | DC 
639 323i 647i |) G03) 1361 2:3 | 12371 | 4.845 DA | AD 
85 9:0 | 11748 | 6.099 706 2:5 | 6752 | 5.512! AD | AG 
85 9:0 | 11748 | 6.099 432 2:2 | 8027 | 5.388 AC | AO 

444 5:5 | 9577 | 5.270 461 7:10) 12319 | 5.061 BA | CD 
444 5:5 | 9577 | 5.270 4494 6:6 | 9503 | 4.560 BB | CD 
444 5:5 | 9577 | 5.270 805 2:3 | 10231 | 5.432 BB | CO 
444 5:5 | 9577 | 5.270 2372 4:3 | 11260 | ‘6.078| BA | CA 
350/ 3:7 | 8521 | 5.508 | 832 2:3 | 8964 | 4.583 CB | GD 
419} 4:6 | 6875 | 6.422 | 2834) 4:1 | 9622 | 5.104! | DB | AD 
710 3:1 | 8825 | 6.041 1374 2:2 | 7489 | 5.451 CD | AG 
154 5:0 | 8618 | 6.279 1347 5:2 | 11454 | 6.071 CA | AA 

Mean 8580.4| 5.713) 490.20) 9580.6} 5.283) 506.14 

MABEL’S POET. 65780 (145) (Sire P. S. 2591 H. ©., Dam P. S. 6311 H. C.) 

1188} 10:9 11014 | 5.352 I 2867 2:7.| 11024 | 5.545 AA | OC 
1486 4:9 | 9290 | 5.709 } 2078 2:10| 9288 | 4.780 BB | BD 
2824 8:5 | 7573 | 5.788 | 4603] . 2:8 | 7280 | 5.475 DD | BC 
4049 8:1] 9230 | 5.914 | 4295) 2:7 | 8926 | 5.346 BC | BO 
2342 9:0 | 7499 | 5.628 | 4604; 2:5 | 7271 | 5.696 || DD | BB 

Mean 8921.2) 5.678) 506.55 | | 8759.2) 5.368] 470.22 
| 

MABEL’S RALEIGH. 77913 (208) (Sire P. 8. 3722 H. C., Dam 210089) 

| | 

1595 7:6 | 12589 | 5.369 2442) ON) 9874 | 5.318 AB | CO 
1274 6:10] 10337 | 5.398 2443 4:3 | 14501 | 5.213 BA | CD 
1279 2:5 | 9921 | 4.454 4284, 2:6 | 8212 | 4,771 BC | DD 

Mean 10949.0| 5.074) 555.55 | 10862.3) 5.101) 554.09 

MABEL’S RALEIGH, P.S. 3772 H. ©. (Sire 69011, Dam 213879) 

1281 9:2 | 10224 | 4.785 946, 2:4] 9062 | 5.352 BB | DC 
1274 6:10] 10337 | 5.898 1302) 4:10) 11187 | 5.283 BA | CC 
1766] 10:8 9145 | 5.376 1456 6:0 | 12691 | 5.323 BA | CO 

Mean 9902.0) 5.186) 513.52 10980.0| 5.319} 584.03 

MAJESTIC FERN. 84428 (Sire 79313, Dam 213876) 

2251 3:11) 6709 5.757 2877 2:1 | 8404 | 6.578 DC | BA 
4268 6:3 | 8995 6.217 4273; 1:10) 13578 | 5.194 BA |. AD 
4268 6:3 | 8995 6.217 2482 2:1 | 9207 | 6.790 BB | AA 

Mean 8233.0 6.064) 499.25 10396.3| 6.187} 643.22 
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: Quartile 
DAM DAUGHTER Change 

—_— - - | —_____—- 

Corrected Corrected } 

R. M. | Age Milk | Fat | Fat || R. M. Age Milk | Fat | Fat || Milk} Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

MARGERY GOLDEN’S FOX. 72362 (Sire 64833, Dam 183950) 

858 8:2 | 11724 | 6,428 2882 3:10) 7167 | 6.493 AD | AA 
157 3:5 9850 | 5.436 3131 4:3 7812 | 5.881 BD | CB 
852 7:3 8212 | 6.737 3293 6:5 8275 | 6.943 CO | AA 
157 3:5 9850 | 5.436 8292 4:0 6367 | 6.372 BD | CA 

Mean 9909.0) 6.008) 595.33 7405.3) 6.422) 475.57 

MARIGOLD’S CHAMPION. 70801 (Sire 52657, Dam 121805) 

67 4:9 8921 | 5.088 4417 6:4 | 10659 |. 4.759 CA | DD 
45 2:9 8090 | 5.370 5159 4:11) 7827 | 5.168 CD | CD 

490 8:2 | 10629 | 5.707 3844 5:10] 9857 | 4.596 AB | BD 
Mean 9213.3) 5.388) 496.41 9281.0) 4.841] 449.29 

MARIGOLD’S EXILE KING. 53282 (Sire 55201, Dam 100718) 

8293 6:5 8275 | 6.943 3130 1:11] 6475 | 6.479 CD | AA 
156 8:5.| 10861 | 5.361 853 2:10) 8334 | 5.590 BC | CC 
155 10:5 | 11411 | 5.604 858 8:2 | 11724 | 6.423 AA | BA 
157 Ba) 9850 | 5,436 852 7:3 8212 | 6.737 BC | CA 
157 3:5 9850 | 5.486 8294 2:0 6755 | 6.186 | BD | CA 
850) Weal 8994 | 5.516 4013 2:6 8257 | 5.583 BC | CO 
257 6:9 | 10856 | 4.578 2880 8:3 | 10851 5.864 AA | DC 
157 3:5 9850 | 5.436 276 6:4 8901 | 5.953 BC | CB 

Mean 9930.9) 5.5389) 550.07) 8688.6) 6.039) 527.70, 

MARIGOLD ST. HELIER. 52657 (Sire 17385, Dam 89387) 

67| 4:9 8921 | 5.088 267/ 2:0} 8487 | 4.914 CC | DD 
99| . 2:6 | 10464 | 5.213 489] 2:7 | 9365 | 5.206 AB | DD 

297| 3:10] 8886 | 5.204 855| 2:0| 9319 | 5.444 CB | DC 
Al). Bes} 4.657 152 | eee 4.604 I DD 

87| 4:11] 8501 | 5.195 575| 2:1 | 8498 | 5.865 | CC | DB 
Mean 9068.0) 5.071) 459.84 8916.0) 5.207] 464.26/ | 

| 
) | | 

MARSTON’S INTERESTED PRINCE. 71855 (Sire 58224, Dam 122948) 

564 2310) 6998 | 6.211 958 1:11} 10017 | 5.958 DB | AB 
308 2:6 8242 | 6.245 Soiled Sel O5(Sa|moro ol || CA | AC 
718 4:5 | 10862 | 6.035 2242, 21 9257 | 5.026 AB | AD 
782 6:6 7634 | 5.785 926 2:3 | 10580 | 5.228 DA | BD 
482 2:10) 8411 | 5.876 776 Wail 8877 | 5.846 CC | BB 
306 7:6 7998 | 5.997 775 2:0 | 11285 | 5.036 CA | AD 
141) 18:7 5.877 2260 4:0 5.176 BD 
150 d:1 7649 | 6.290 2221 1:10) 12187 | 6.3828 DA | AA 
144 4:1 | 10199 | 5.647 1054 2:9 | 12388 | 5.156 || BA | BD 
139 9:8 9504 | 5.266 1362 2317, 8216 | 4.905 || BC | CD 

Mean 8610.8} 5.923) 510.02 10375.6) 5.415} 561.84 

MELIA ANN’S BERKSHIRE. 66373 (Sire 56581, Dam 144848) 

1702 5:9 7370 | 5.985 1599 1:8 6772 | 5.953 DD | BB 
952 5:10) 8971 | 5.285 1591 4:1 7966 | 5.338 || BE | DC 

Mean 8170.5) 5.610} 458.37 7369.0) 5.645 eel 
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Quartile 
DAM DAUGHTER Change 

ec ESE, 
| 
| Corrected Corrected 

R. M. Age Milk | Fat Fat R. M. Age Milk | Fat Fat || Milk] Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

MELIA ANN’S HERO 4th. 984061 (Sire 76537, Dam 216833) 

8374 7:9 | 6412 | 7.559) || 3378 3:9 | 9614 | 6.453 DB | AA 
3382) 4:11) 8463 | 5.673 | 3487 3:0 | 7044 | 5.754 CD | BB 
3374, 7:9 6412 | 7.559| || 3583] 3:3 | 8254 | 6.768 DC | AA 

Mean) 7095.7) 6.930) 491.73, 8304.0) 6.325) 525.23 
| | | 

MELIA ANN’S KING 9th. 74917 (Sire 56581, Dam 180085) 
- a 

36058 6:3 | 7953 | 5.706 | 5299 2:7 | 9556 | 6.170 CB | BA 
5034 8:5 6985 | 6.515 HI 5036 1:8] 8851 | 5.781 | DC | AB 

Mean 7469.0, 6.111) 456.43, 9203.5) 5.975) 549.91 

MERIDALE INTERESTED PRINCE. 86473 (Sire 58224, Dam 168033) 

| { 

1071 8:0 | 7373 | 6.015 | 8108 2:5 | 9358 | 6.115 DB | AA 
2645 5:9 | 11844 | 5.177 | 4817 2:1 | 9756 | 5.407 AB | DCO 
2438 5:0 | 7962 | 5.098 | > BBB 3:8 | 7323 | 5.228 CD | DD 
1134 4:1 | 8319 | 6.119 |) 4027 2:6 | 6692 | 6.008 CD | AA 
508 5:9 | 8689 | 5.823 | . 3621 %:1 | 9347 | 6.101] ' CB | BA 
725 5:9 | 8622 | 6.518 | 3818 2:5 | 7203 | 5.771 CD | AB 

Mean 8718.2) 5.792) 504.96) 8279.8] 5.778] 478.41 

MERRY MAIDEN’S GRANDSON. 71003 (Sire 60516, Dam 163228) 

| | 

284}  6:10| 9806 | 5.773 | 843] 1:9 9476 | 5.872 BB | BB 
41 5:8 | 16199 | 5.723 | 845 6:0 | 12265 | 6.440 AA | BA 

165 2:6 | 14883 | 4.616 I $47} 6:2 | 9716 | 5.530 AB | DO 
70 3:7 | 7889 | 5.586 | 1373 2:1 | 10956 | 6.261 DA | CA 

481 2:5 | 9405 | 5.950 || 3970) 4:6] 8612 | 6.145 BC | BA 
458 3:5 | 8602 | 5.502 || 4438 5:3 | 8383 | 6.263 cc | CA 

Mean 10964.0} 5.525) 605.76 | 9901.3] 6.085] 602.49 
| | 

MERRY MISS’ SON. 76629 (Sire 52657, Dam 180051) 

167, 4:7 | 8652 | 6.061 | 2238 2:2 | 9931 | 5.610 CB | AB 
457| 7:11) 8762 | 6.254 2237 2:0 | 9523 | 5.860 CB | AB 
374) 2:0 | 9025 | 4.883 anr4813 5:10| 8757 | 4.734 BO | DD 
152) 1:11) 10323 | 4.604 4065 4:9 | 8475 | 4.740 BC | DD 
871| 2:6 | 11396 | 5.498 2069 8:2 | 10994 | 5.280 AA | CC 

2} 3:8 4.657 3120 2:1 4.408 | DD 
Mean 9631.6) 5.326 | 9536.0! 5.105) 486.81 

MINARET EXILE. 56933 (Sire 47368, Dam 134011) 

366) 5:1 | 11359 | 5.441| 2104, 3:1 | 9463 | 4.697 AB | CD 
279 5:2 | 11106 | 5.393) 2108, 2:1 7976 | 4.682 AO | CD 
278 7:4 | 10346 | 5.374| 2106; 2:11) 9533 | 4.328 BB | CD 
549, 12:5 6.343) | PAD) Bor 5.422 AO 
290 3:10| 11065 | 4.719) | 2107/ 2:7 | 8278 | 4.858 AG | DD 
119) 7:1 | 9415 | 6.463 | 2102} 3:11| 7523 | 5.671 | BD | AB 
281/ 5:10) 8818 | 5.596 3922) 5:3 9310 | 5.252 | CB | BC 
277| - 8:11) 7749 | 5.735] | 120, 3:6} 8660 | 5.616 DC | BB 
119 7:1 | 9415 | 6.463) 3039 3:11} 9358 | 4.970 BB | AD 
290' 3:10) 11065 4.719 | 552; 1:11) 12578 | 5.018 AA | DD 

Mean) 10037.6| ee 564.61 9186.6] 5.051) 464.02, 
| | 



Stupies IN MiLtKk SECRETION 189 

Appendix Table—Continued. 

(Quartile 
DAM DAUGHTER || Change 

HW | 

| , pial eee ha 
Corrected | Corrected | 

R. M.| Age | Milk | Fat | Fat ||R.M.| Age | Milk | Fat | Fat ee Fat 
No. Lbs: | % | Lbs. || No. Lbs. | % | Lbs. | 

MISTLETOE POGIS. 75371 (Sire 56492, Dam 147527) 

| | | || 
2528} 8:0 7895 | 6.066 || 3079} 3:9] 98568 | 6.348 | DC | AA 
3082| 5:10! 9306 | 6.005 | 3985] 2:11) 6980 | 5.635! BD | AB 

Mean 8600.5} 6.035} 519.04. | 7774.0| 5.991) 465.74 
. | } | 

MODEL’S OXFORD LAD. 66518 (Sire 71238, Dam 180237) 

l l l 
188} 2:7} 8257 | 5.525] 942; 4:9] 9474 | 5.578 || CB | CO 

2355, 6:2 5.551 1984) 3:5 | 6.716 ! CA 
202) 2:9| 7975 | 5.748 901}  4:10| 7264 | 6.137 || CD | BA 
237| 6:2 | 14170 | 5.307 | 730/ 4:9 .| 10509 | 5.170 AA | CD 
299} 6:11| 8604 | 5.446 | 1900} 5:1 | 8495 | 5.476 |, CO Co 
203} 6:0 | 9031 | 5.690 Gall 3:10) 10206 | 5.249 || BB | BO 

Mean 9607.4| 5.545] 532.73| | 9189.6) 5.721 525.74 | 

MONA ROSE’S GLORY. 92531 (Sire 70268, Dam 181623) 

| [ | 
1101; 5:9 | 10354 | 5.129 4011 1:10| 8192 | 5.261) AC | DO 
2216, 3:6 | 11036 | 5.803) 3724} 2:0 | 7236 | 5.407| AD | BO 
1411 4:8 | 11008 5.908 3723 1:11| 12277 | 5.070 AA BD 
823 3:3 | 11738 5.215) 3520 1:9 9158 | 5.091) AB | DD 

1102} 4:10| $224 | 5.954| 4683) 1:11) 7745 | 5.829) CD | BB 
Mean | 10472.0) 5.602) 586.64 8921.6 5.332) 475.70) 

MR. INEZ MARIGOLD PEDRO. 79701 (Sire 70916, Dam 183717) 

1687} 9:0 | 7538 | 5.955 18081 2:1 | 8981 | 5.232 DC | BD 
1816} 8:11) 7863 | 5.303) 2066! 2:1 | 8s241 4.584) DC | CD 
1818]  8:8| 7640 | 5.237 | 2058] 2:2] 86389 | 4.434 | DC | CD 

Mean 7678.7| 5.498 422.17, | 8603.7| 4.750! 408.68 | 

MY JUBILEE. 75742 (Sire 29041, Dam 90320) 

| | 
5113} 6:10) 11188 | 4.954 | 5104) 3:10] 11995 | 4.829] | AA | DD 
5114, 6:7 9315 | 5.003 | 5103} 3:10] 11801 | 4.874! | BA | DD 

Mean 10251.5, 4.979) 510.42) 11898.0) 4.851, 577.17) 
I} | II 

NADERSON’S KING. 75247 (Sire 62140, Dam 175857) 

1988} 5:6 | 9070 | 6.198 1847; 2:5 | 7632 205 | BD | AB 
1908} 7:10) 7600 | 7.056 1909} 2:10) 11248 | 5.984! || DA | AB 

Mean 8335.0) 6.627) 552.36 9440.0) 5.969 563.47 | | 

| | 

NAIAD’S GOLDEN LAD. 67475 (Sire 63542, Dam 161052) 

738) 5:9| 9133 | 5.216 745, 3:0 | s989 | 4.556| BB | DD 
738} 5:9] 9133 | 5.216 1404 1:11] 8929 | 5.041) BC | DD 

1396] 4:0 | 8480 | 5.535 1403] 2:2 | 10352 | 4.503) || CB | CD 
Mean 8915.3) 5.322) 474.47) 9423.3) 4.700, 442.90 

| 
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Quartile 
DAM DAUGHTER Change 

| | Corrected Corrected 
| 

R. M. | Age | Milk | Fat| Fat ||R.M.| Age | Milk | Fat | Fat || Milk| Fat 
No. | Lbs. | % | Lbs. || No. Lbs. | % | Lbs. 

| | 

NEBRASKA LAD. 71828 (Sire 62803, Dam 171835) 

| ] | | i 355| 6:6 | 9741 | 4.694 || 3880] 4:4 | 10651 | 5.134 || BA | DD 
833] 8:1 | 8477 | 5.994 || 4564) 5:5 | 8160 | 6.433 || CO | BA 

Mean ow) 5.344} 486.78) 9405.5) 5.783) 543.92 

NERO’S GARFIELD LAD. 77949 (Sire 62052, Dam 185535) 

1546] 8:6 | 9426 | 4.877 3422| 3:5 | 10682 | 5.036 BA | DD 
1546) 8:6 | 9426 | 4.877 2003} 2:8 | 8006 | 5.291 BO | DC 

Mean 9426.0| 4.877| 459.71) 9344.0| 5.163) 482.48 

NIMBUS OF BRONDALE. 69704 (Sire 63300, Dam 147282) 

2378,  8:4| 7177 | 5.809 2616] 2:2| 7217 | 5.545 DD | BO 
1462) 5:3 7830 | 5.778 369] 2:4 8725 | 4.982 DC | BD 
1497, 7:2} 6080 | 6.451 370€| 2:4 | 7471 | 5.782 DD | AB 

Mean 7029.0} 6.013} 422.65 7804.3) 5.436) 424,24 

IMP. NOBLE FONTAINE RALEIGH. 91142 (Sire 97158, Dam 14095 H. ©.) 

2544 3 2 | 8576 | 5.167| 3258] 2:2 | 7588 | 5.507 CD | DB 
1984] 3:5 6537 | 6.716 3534 2:4 9206 | 5.334 DB | AO 
1262} 5:2 | 7361 | 5.559 4748| 2:6 | 7201 | 5.466 DD | CO 
2796| 9:0 | 7662 | 6.045 4747| 2:8] 8580 | 5.189 DC | AD 
942] 4:9| 9474 | 5.578 2935] 1:11] 9335 | 5.021 BB | CD 

Mean | 7922.0, 5.813) 460.51 8372.0, 5.321] 445.47 

NOBLE OF OAKLANDS. 95700 (Sire 69632, Dam 238437) 

1566] 7:7 | 7979 | 6.603 | 1634] 2:3 7489 | 6.485 CD | AA 
2699} 5:4 | 9109 | 5.485 470i| 3:3 | 8884 | 5.976 BC | CB 
2797| 6:4 | 7918 | 5.245 | 3462) 2:0 | 7273 | 6.031] DD | CA 

Mean | 8335.3) 5.778| 481.61 7882.0) 6.164) 485.85 
| | 

NOBLE PEER. 90653 (Sire 95700, Dam F. S. 9548 H. C.) 

2745, 5:1 | 11172 | 6.828| | 4656} 1:11) 9040 | 6.124 | AB | AA 
2698, 5:1 | 13879 | 5.595| | 4507 1:11] 10842 | 5.515 | AB | BO 

: 2432 4:6 | 8366 | 5.249) 507E| 2:2 | 10245 | 5.440 CB | CO 
2473| 4:6 | 11155 | 5.880] | 4931) 2:3) 9220 | 5.812 | AB | BB 

Mean) | 11143.0) 5.875] 654.65 9711.7) 5.723| 555.80) 
| | | 

NOBLE’S JOLLY GOLDEN LAD. 104562 (Sire P. S. 4404 H. C., Dam 244941) 

1268) 5:11} 9613 | 4.857 | 5007 2:2 6865 | 5.768 BD | DB 
2037) 6:1 9212 | 4.402 | 501 2:0 8421 | 4.853 BC | DD 
eae 9412.5) 4.629 435.70 7643.0) 5.311 aoe 
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Quartile 
DAM DAUGHTER Change 

Corrected Corrected Hees 
| 

R. M. Age Milk Fat Fat R. M. Age Milk Fat | Fat || Milk| Fat 
No. Lbs. % Lbs. No. Lbs. Yp | Lbs. || | 

NORA BOY OF TURNER. 72135 (Sire 67041, Dam 156209) 

4525 9:1 8254 5.112) | 4788 5:11 9176 5.925) CB | DB 
4525 9:1 | 8254 | 5.112} | 4373 6:7 | 6836 | 6.085 CD | DA 

Mean 8254.0) 5.112) 421.94 | 8006.0) 6.005) 480.76) | 
| | 

NUTLEY TONES OWL. 67837 (Sire 57088, Dam 122809) 

815 7:6 6931 (Lill 10438 5:4 8007 6,225 DC | AA 
38 8:11) 10064 5,348 368 2:9 7485 5.718 | BD CB 
50 3:5 | 9648 | 4.504 469 3:5 | 11928 | 5.554 BA | DC 

Mean 8881.0} 5.658 502.49 1 9140.0) 5.832! 533.04 

OAKLANDS SULTAN KING. 85602 (Sir3 184099, Dam 211478) 

3204] 6:0 | 13692 | 5.183 4404) 1:10| 11098 | 5.112 || AA | DD 
4729 9:9 8861 5.243 4539 3:10] 7350 5.380 || CD CC 

Mean 11276.5| 5.213) 587.84 9224.0 5.246) 483.89 

OLGA HAZEL POGIS. 95042 (Sire 80488, Dam 125357) 

3970 4:6 8612 6.145 3968 2:6 7878 5.850 | CD | AB 
5 3969) 4:4 9501 5.058 3971 is 8838 5.164) BC | DD 

Mean 9056.5) 5.601) 507.25 8358.0 5.507) 460.28 | 

OONAN’S CONQUEROR. 77851 (Sire 57470, Dam 163629) 

| | 

728 6:4 6762 6.513 1673) 5:6 6209 6.959 | DD | AA 
508 5:9 8689 5.823 1675 3:4 7994 5.688 || CC | BB 

Mean 7725.5| 6.168} 476.51 7101.5) 6.323) 449.03) | 

Sell | 

OONAN’S COUNT. 57470 (Sire 47902, Dam 74928) 

|] | 

275 8:1 7871 6.007 | 508 5:9 8689 5.823 | DC | AB 
1508 7:10| 73863 | 5.829 873 3:5 | 8003 | 5.724] || DC_| BB 
223 5:9 | 9510 | 5.723 319 3:10} 6562 | 6.000) || BD | BA 
223 5:9 9510 5.7238 | 242 3:10} 8239 5.621) WletO}es) 1838 
397 7:8.| 7444 |-5.972 725 5:9 | 8622 | 6.518 | DC | BA 
728 6:4 6762 6.513 || 721) 3:2 6458 | 6.245 | DD | AA 
397 7:8 7444 5.972 | 1134) 4:1 8319 | 6.119 | DC | BA 
416 4:11) 7678 5.414 | 1135 Bia 8111 | 6.301 | DC | CA 

Mean 7947.7| 5.894| 468,44) : 7875.4) 6.044) 475.99) | 

OONAN’S MAJOR. 91036 (Sire 68540, Dam 165338) 

472] 5:10} 9575 5.181 3562 2:11) 7590 5.263 | BD | DC 
4679 6:0 | 7851 | 5.646 2863 2:1 | 8548 | 5.800 || DC | BB 

Mean 8713.0} 5.413} 471.63 8069.0} 5.531 446.30) | 
| 
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Quartile 
DAM DAUGHTER Change 

| Corrected Corrected 

Age Milk | Fat | Fat || R. M. Age Milk | Fat | Fat || Milk} Fat 
Lbs. % Lbs. No. Lbs. % | Lbs. 

OONAN’S 23D’S GRANDSON. 174887 (Sire 71008, Dam 183619) 

5:1 | 10020 | 6.152 2969 3:9 8528 5.557 BC | AO 
6:9 | 12711 6.731 3169 3:11 7522 6.781 AD AA 
3:0 9645 | 6.1138 3285 4:0 | 10232 5.688 BB | AB 

10792.0| 6.3382) 683.35 8760.7) 6.009} 526.43 

OXFORD DAISY’S FLYING FOX. 83284 (Sire 61441, Dam 162113) 

2023 7:10} 10665 5,122 4243 2:4 8386 5.627 AC | DB 
7:9 | 183828 5.068 4249 1:10) 9195 5.294 AB | DO 

5119 6:0 7764 5.902 4250 2:2 | 14426 5.061 DA BD 
5117 8:3 7489 5.450) 4209 Pal | aGyleH) 4.705 DA CD 
3890 7:10) 10109 5.236 4652 1:11} 7994 4.705 BC CD 
2730 5:1 | 15331 5.033 4784 1:10! 10268 4.956 AB | DD 

Mean 10781.0| 5.802} 571.61) 10898.2| 5.058} 551.23 

OXFORD JOHN D. 90048 (Sire 57499, Dam 177094) 

3:5 9811 6.277 2910 2:0 9178 5.376 BB | AO 
1732 5:11} 10452 5.842 2504 2:5 | 11488 4.977 AA | BD 
1732 5:11} 10452 5.842 1781 5:0 | 11182 5.041 AA | BD 

10238.3|} 5.987) 612.97 10616.0} 5.131 544.71 

OXFORD KING OF FERNWOOD. 81879 (Sire 72826, Dam 193128) 

557 3:6 7287 5.454 2709 Bell 9211 5.696 DB CB 
1322 2:9 8912 5.444 2664 3:6 | 11039 5.093 CA CD 
937 3:10} 9094 4.589 2290 2383 8161 4.403 : BC | DD 

Mean 8431.0) 5.162) 435.21) 9470.3) 5.064) 479.58 

OXFORD LAD’S OWL. 75599 (Sire 66518, Dam 170849) 

524 8:1 | 10734 5.001 1231 2:3 7184 5.237 AD | DO 
358 8:3 | 11206 4.818 1180 2:6 7269 5.104 AD | DD 

Mean | 10970.0 4.909) 538.52) 7226.5) 5.171) 373.68 

OXFORD LASS’S CREAM KING. 81359 (Sire 69637, Dam 195832) 

7:4 8324 5.484 5055 | 4:2 8582 5.417 CC CO 
6:7 8344 5.573 5057 3:0 8434 5.543 CC CO 
7:4 8324 5.484 5056 3:4 | 12134 5.266 CC Co 

8330.7| 5.514) 459.35 9716.7) 5.409} 525.58 

OXFORD’S BRIGADIER. 78529 (Sire 95698, Dam 211604) 

6:10} 11348 5.609 2738 4:4 | 12872 5.348 AA | BO 
2738 4:4 | 12872 5.348 4769 20) 9652 5.683 AB CB 
2586 3:8 4.390 4829 2:2 5.006 DD 

12110.0) 5.116} 619.55 11262.0| 5.346] 602.07 
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|| Quartile 
DAM DAUGHTER || Change 

hits | cy. a 
Corrected | Corrected 

: | ee 

R. M.| Age | Milk | Fat| Fat ||R.M.| Age | Milk | Fat | Fat || Milk| Fat 
No. Lbs. | % | Lbs. || No. Lbs. | % | Lbs. || 

OXFORD’S FAIRY BOY. 92821 (Sire 83767, Dam 188248) 

| 

2630} 5:1] 8717 | 5.470 4444) 9:1 | 9606 | 5.146 OB | CD 
, 2631 5:1 | 7018 | 5.860 4443) 9:0 | 8120 | 6.375 | DC | BA 

2629} 8:0 | 7955 | 5.805 4529| 2:3 11280 | 4.869 | CA | BD 
Mean 7896.7| 5.712) 451.06 9668.7| 5.463) 528.20! 

OWL’S MODEL FOX. 76617 (Sire 66518, Dam 155973) 

1419 6:5 | 8679 | 5.675 2619| 3:2 | 9733 | 4.903 || cB | BD 
1412} 6:5 8679 | 5.675 1414, 3:6] 98142 | 5.013 | CO | BD 

Mean 8679.0] 5.675} 492.53 8937.5| 4.958] 443.12 
| | 

PEDRO OF BRICK HOUSE FARM. 88867 (Sire 69725, Dam 163903) 

4016] 3:10], 9916 | 6.155 4075} 2:0 | 7999 | 6.769 | BO | AA 
4015] 3:11) 7833 | 6.611 4076| 2:0 | 76765 | 6.476 || DD | AA 
4077| 6:7 | 8291 | 7.371 4074 2:10] 7715 | 6.007 CD | AA 

Mean 8680.0) 6.712] 582.60 | 7796.3} 6.417| 500.29) 
} 

PEDRO’S VIDI. 71235 (Sire 64335, Dam 123368) 

2484 7:11| 8672 | 5.811 3146] 4:11) 9991 | 5.683 CB | BB 
2486, 8:4 9095 | 6.207 2633} 3:9) 7595 | 6.448 BD | AA 

Mean 8883.5} 6.009} 533.81 8793.0] 6.065) 583.30) 
1] 

POGIS ALDEN BOY. 96014 (Sire 55001, Dam 137520) 

1393} 7:8 | 8847 | 5.409 1394, 2:6 | 7588 | 5.991 CD | CB 
1398 7:8 | 8847 | 5.409 1368 1:8 | 7852 | 5.242 CD | CO 

Mean 8847.0| 5.409} 478.53 7717.5| 5.617| 483.49 

POGIS OF GOLIAD. 984397 (Sire 78593, Dam 163629) 

2188} 3:2 | 8193 | 5.991 4025] 2:2 | 6985 | 6.259 | CD | BA 
2133} 3:1 | 8097 | 5.386 4026] 3:1] 7914 | 5.881 | CD | CB 
1925] 6:2 | 6970 | 5.984 4297/ 3:1 | 7482 | 5.400 | DD | BO 

Mean 7753.3) 5.787| 448.68 | 7460.3} 5.847) 436.20) 

POGIS 66th OF HOOD FARM. 85015 (Sire 55552, Dam 189608) 

| | 
4396] 6:9 | 9887 | 5.317 4497; 4:2 | 10731 | 5.954 | BA | CB 
4395| 6:11) 8685 | 5.327 4158) 4:3 | 10627 | 5.331 CA | CO 
5022} 7:6 | 11697 | 4.567 8589) 3:5 | 10405 | 5.081 AA | DD 

Mean 10073.0| 5.070} 510.70 10587.7| 5.455 517-56) 
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Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

R. M.| Age | Milk | Fat | Fat ||R.M.| Age | Milk | Fat | Fat || Milk| Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

POGIS 75th OF HOOD FARM, 94501 (Sire 55552, Dam 195777) 

531 4:6 | 11021 | 4.718 4127 2:7 | 10049 | 5.503 AB | DO 
1240) 4:2 | 18274 | 5.359 4344 2:9 | 10445 | 6.389 AA | CA 
503 5:3 | 12551 | 5.572 4359 2:4 | 11942 | 5.691 A A| CB 
770| 6:11) 11269 | 4.797 4530 2:6 | 11204 | 5.180 AA | DD 
921 2:3 | 9999 | 5.586 4739 2:7 | 10190 | 6.178 BB | CA 
632| 2:3) 8505 | 5.516 4764 2:5 | 8794 | 6.526 CC | CA 
581 6:1 | 11783 | 5.866 2992 2:1 |~11312 | 5.576 AA | BO 

Mean) 11198.1] 5.345) 598.27 10562.3} 5.863] 619.27 

POGIS 94th OF HOOD FARM. 90492 (Sire 55552, Dam 173077) 

1803 6:1 | 7587 | 5.971 4347 3:4 | 7849 | 5.329 DD | AO 
1644 6:2 9523 5.534 3976 2:9 7184 5.747 BD | CB 

Mean 8555.0) 5.753) 492.17 7516.5| 5.5388) 416.26 

POGIS 95th OF HOOD FARM. 92626 (Sire 55552, Dam 198780) 

2742 6:6 | 15259 | 5.757 4939 2:5 | 10651 | 6.148 AA | BA 
4943 5:10} 8629 | 5.071 4947 2:3 | 11560 | 5.158 CA | DD 
3308 3:4 | 9026 | 6.269 4944 2:4 | 10940 | 6.113 BA | AA 
305 6:3 | 181381 | 5.205 4948 2:1 | 7742 | 5.729 AD | DB 

4942 7:10} 9107 | 5.653 4754 2:6 | 8883 | 5.831 BC | BB 
Mean 11030.4| 5.591) 616.71 9955.2) 5.796) 577.00 

POGIS 99th OF HOOD FARM. 94502 (Sire 55552, Dam 189748) 

| | i 
2057 2:3 | 11684 | 4.751| 4354) 2:7 | 18691 | 5.027 AA | DD 
1778 2:0 | 98421 | 5.349) 4352 2:11) 11329 | 5.533 CA | CO 
4505} 4:7 | 10917 | 5.833] 4358| 2:6 | 10654 | 5.766 AA | BB 
1950 2:1. | 7749 | 5.663, 4355| 2:7 | 11843 | 6.055 DA | BA 
1670 2:3 | 8806 | 5.849] 4128)  2:11| 11511 | 5.886 CA | BB 
1664 2:0 | 7934 | 6.596) 4125) 2:11) 10216 | 6.312 CB | AA 
1982 1:10} 8452 | 6.167| 4126| 2:8) 10365 | 5.233 CB | DD 
1727 2:3 | 19451 | 4.451) 3909) 2:10) 8564 | 5.292 AC | DC 
1936 Fea PAE AD 3408} 2:1 | 13309 | 5.440 DA | BC 
1979 2:0 | 11075 | 5.259 3407 2:1 | 14945 || 5.722 AA | CB 
2521 3:9 | 20703 | 5.245! 4506 2:2 | 18191 | 5.844 AA | CB 
2515 2:1 | 18195 | 5.307] 4582| 2:1 | 10268 | 5.896 AB | CB 
2455 2:3 | 12795 | 5.681| | 4581| 2:2 | 11567. | 5.544 AA | BC 
1672 2:0 | 7381 | 5.598) 4750| 3:8 | 18971 | 6.117 | DA | BA 

Mean 1117.9 5.461, 610.48 | 12173.1| 5.691] 692.77 
l| | 

PORTLAND PROSPECT. 61919 (Sire 29121, Dam 51781) 

| ] | 
97 2:5 | 9142 | 5.001 265 2:3 | 10404 | 5.037 BA | DD 

226 3:9 | 10614 | 5.695 264 1:11) 7982 | 5.935 AC | BB 
68 1:1 4.916 263 1:11 5.659 DB 

235) 7:10) 14464 | 4.829 1363 4:10] 13258 | 4.753 AA | DD 
Mean | 11406.7) 5.110 pba eS 10548.0| 5.346} 563.90 
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Quarti‘e 
DAM DAUGHTER Change 

Eee 

Corrected Corrected | 

R. M.| Age | Milk | Fat | Fat ||R.M.| Age | Milk | Pat | Fat | Ane Fat 
No. Lbs. | % | Lbs. || No. Lbs. | I | Lbs. || | 

PRINCE NOEL. 74140 (Sire 53882, Dam 161267) 

|| | 
283| 7:4] 9792 | 6.579 1813) 1:10] 7855 | 5.776 | BD | AB 

1995]. 9:6 | 7937 | 6.408 1815| 2:0 | 10375 | 5.176 || CB | AD 
9946 6:7] 8140 | 5.453 22471 9:3] 7718 | 6.376 || CD | OA 
1995] 9:6 | 7987 | 6.403 1581 2:8 | 7823.) 6.914 || OD | AA 

Mean 8451.5] 6.209] 524.75 8442.7| 6.061] 511.71 | 
| 

PRINCE RAMAPOSA. 87833 (Sire 75437, Dam 155372) 

4468} 4:7 | 8072 | 4.882 4702| 2:9] 7680 | 5.310 || CD | DO 
3012) 4:8] 9194 | 6.091 4045) 2:9] 8512 | 5.409 BO | AO 

Mean 8633.0) 5.487| 473.69 8096.0) 5.359| 433.86 

QUEEN’S RALEIGH. 88232 (Sire 79438, Dam 210070) 

2531; 3:6 | 9495 | 5.861 3826] 1:8] 12401 | 4.073 BA | BD 
2156} 4:9 7517 | 5.744 3658 1:11] 12843 | 4.277 DA | BD 
3386] 3:8| 9763 | 4.511 4342} 1:11| 15168 |. 4.169 BA | DD 

Mean 8925.0] 5.372] 479.45 13470.7| 4.173] 562.13 

QUINTIN OWL. 77041 (Sire 63345, Dam 96220) 

2139} 6:31 7807 | 5.927 2395 3:11) 7677 | 6.410 DD | BA 
2352| 8:71 6097 | 6.896 2803| . 2:10| 6177 | 6.506 DD | AA 
93931 5:41 16506 | 4.981 4645| 2:1 | 7188 | 5.346 AD | DO 

Mean 8136.7| 5.935] 482.91 7012.8] 6.087| 426.84 

RALEIGH’S FAIRY BOY. 88767 (Sire 69011, Dam P. S. 9178 H. C.) 

656, 5:10] 10187 | 6.231 | 3016) 2:0 | 9660 | 5.223 | BB | AD 
1377| 6:7 | 9632 | 5.319] | 2856] 1:10] 10233 | 4.643 | BB | CD 
1297| 8:10) 9826 | 5.560 3017) 2:11/ 9730 | 4.514 | BB | CD 
1138, 8:6 | 10696 | 5.843) | 4807 2:2 | 10687 | 5.165 | AA | BD 
2446} 6:11) 8560 | 5.101\ | 4493) 2:1 || 13047) | 4.308 | CA | DD 
1766 10:8 | 9145 | 5.376| 2296] 2:1 | 12166 | 4.493 | BA | CD 
657; 6:11} 10562) 5.989) 4266 2:1 | 10591 | 4.369 || AA | BD 

1302|. 4:10) 11187 | 5.283 4092 2:2 | 10646 | 4.578 AA | GD 
1457| 7:4 | 14246 | 4.444 3632/ 2:1 | 12732 | 4.560 | AA | DD 
1885) 8:2 | 10759 | 4.615 3018] 92:4 8946 | 4.839 AB | DD 

Mean 10480.0] 5.376) 563.40 10933.8| 4.662) 509.73 

REARGUARD. 70962 (Sire 62195, Dam 178389) 

2760} 3:1 | 10466 | 5.435 2117 3:1] 9594 | 4.871 | AO | GD 
379| 5:9 | 11058 | 5.463 | 9896] 7:6 | 16915 | 5.568 | AA | CO 

Mean 10762.0) 5.449 Bae 12754.5| 5.219): 665.66, 
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Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

R. M. Age Milk Fat Fat R. M. Age Milk Fat Fat || Milk] Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

RESERVATION STOKE POGIS. 76048 (Sire 62762, Dam 205855) 

MT 
1899] 7:0 | 7285 | 5.592 | 2197 2:9 | 7638 | 5.804 | DD | CB 
547 4:9 | 8013 | 6.006 2196 2:1 | 7756 | 5.314 CD | AO 
914| 2:2 | 9435 | 5.070 2195 2:3 | 7485 | 5.411 BD | DO 
546} 8:4 8643 | 5.510 | 1174 2:0 | 8746 | 4.827 CC | CD 
547| 4:9} 8013 | 6.006 | 1173 2:0 | 7874 | 5.775] CD | AB 

Mean) 8277.8] 5.637 | 7899.8 Bee 428,64 

RINDA LAD OF §S. B. 989518 (Sire 70050, Dam 175361) 

2528 8:0 | 7895 | 6.066 | 3077 2:0 | 12261 | 5.154 DA | AD 
3080 3:6 | 7264 | 6.535 | 3076 2:0 | 9705 | 5.844 DB | AB 

Mean 7579.5) 6.301 477.58, 10983.0} 5.499] 603.96 

RIOTER’S JERSEY LAD. 58001 (Sire 41012, Dam 99422) 

| | Tey 

175) 8:6 | 7707 | 5.757) i} 150 5:1 | 7649 | 6.290 DD | BA 
778| 13:10 5.650! | 172 | 4:10] 6.083 BA 
778) 13:10 5.650 308) 2:6 6.245 BA 
138) 6:2 | 8528 | 6.625 718 4:5 | 10862 | 6.035 CA | AA 
175) 8:6 | 7707 | 5.757 734 5:8 | 13033 | 5.162 DA | BD 
306 7:6 | 7998 | 5.997 780 2:2 | 7011 | 5.529 CD | AO 
342 3:9 | 6973 | 6.926 1716 4:0 | 10019 | 6.810 DB | AA 
149) 5:6 | 9904: | 5.950! 2182 4:6 | 9850 | 6.052 BB | BA 
171 8:7 | 8861 | 5.909) 2265 4:4 | 9160 | 6.193 || CB | BA 

Mean | 8239.7) 6.025) 496.44 9654.9 6.044| 583.54 

ROCHETTE’S NOBLE. 96422 (Sire 95700, Dam P.S. 9247 H. C.) 

2796 9:0 | 7662 | 6.045 4773 | 4:0 | 8115 | 6.056 DC | AA 
3126 4:9 | 9267 | 6.272 | 3784 2:1 9694 | 4.533 BB | AD 

Mean 8414.5) 6.159) 521.33 | 8904.5) 5.295| 471.49 

ROMA’S RIOTER OF ST. L. 70951 (Sire 63998, Dam 176613) 

| 

968 4:3 | 9889 | 5.529 1739| 2:4 | 15269 | 5.787 BA | BB 
966} 10:1 | 8706 | 5.927 182) 3:2 | 11345 | 5.680 CA | BB 

1568 7:7 | 9515 | 6.687 2185) 3:8 | 8600 | 6.433 BC | AA 
Mean 9203.3} 6.048] 556.62 11788.0| 5.967) 700.41) 

ROMEO OF SHEOMET. 62715 (Sire 61765, Dam 82365) 

343 4:10} 7896 5.183 441 6:0 7370 5.759 DD | DB 
558 4:9 | 7990 | 5.444 1323 4:2 | 6281 | 6.214 CD | CA 
357 3:1 | 8265 | 4.808 2159 4:11] 7683 | 5.314 cD | DC 
692 83:4 | 8752 | 5.585 2111 2:2 | 6500 | 5.672 CD | CB 

Mean 8225.7) 5.243) 431.27 6958.5] 5.740) 399.42 
| 
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Quartile 
DAM DAUGHTER Shange 

Corrected Corrected 

R.M.| Age | Milk | Fat | Fat ||R.M.| Age | Milk | Fat | Fat || Milk| Fat 
No. Lbs. | % | Lbs. || No. Lbs. | % | Lbs. 

ROMULUS OF SPRING HILL. 78837 (Sire 59876, Dam 186253) 

| 
1053]  4:10/ 8596 | 6.918 3309 2:1 | 10914 | 6.196 | CA | AA 
1053  4:10/ 8596 | 6.918 4082 1:10} 9684 | 6.312 | CB | AA 
10538)  4:10/ 8596 | 6.918 2502 2:4 | 7982 | 6.398 | CO | AA 
1022 3:5] 9801 | 4.826 2297| 9:1 | 8778 | 6.041 || BO.| DA 

Mean 8897.3) 6.395} 568.98 9339.5] 6.285] 582.32) 

ROSAIRE’S GOLDEN LAD. 64554 (Sire 53658, Dam 115227) 

472) 7:0 | 16412 | 5.554 759 3:0 | 10487 | 5.555 | AA | CO 
472} 7:0 | 16412 | 5.554 | 406 4:6 | 15563 | 6.138 || AA | CA 

Mean 16412.0| 5.554| 911.52 13025.0| 5.847| 761.57 
| 

ROSAIRE’S LAD OF GLENWOOD. 76580 (Sire 64554, Dam 139090) 

1013 5:8 | 8774 | 5.728 | 2451 2:1 | 9475 | 5.832 | CB | BB 
1012; 8:8] 12176 | 5.774 | 2687 1:10} 10465 | 5.275 || AA | BO 

Mean 10475.0| 5.751) 602.42 | | 9970.0) 5.553} 553.63 | 

ROSAIRE’S OLGA LAD. 87498 (Sire 78574, Dam 194379) 

| 
9147| 5:6 | 10682 | 6.563, | 8090 2:2 | 18951 | 5.540/ || AA | AO 
2147 5:6 |. 10682 | 6.563 | 3091 2:2 | 10069 | 5.788) | AB | AB 
3093]  2:11/ 12018 | 5.612) | 4474 2:0 | 10562 | 5.019 | AA |- BD 
1964 3:0 | 9645 | 6.113 4475 1:11) 9057 | 5.642 | BB | AB 
3092} 4:0 | 12898 | 6.235 4476 1:11| 8776 | 5.634 | AG | AB 
2146) 4:5 | 7954 | 5.204) 3316 1:8 | 11812 | 5.634| || CA | DB 
2149| 5:1 | 10020 | 6.152 3312 1:11) 8109 | 5.689 | BC | AB 
1969] 2:1 | 8523 | 6.297 Messi 2:0 | 11826 | 5.881! | CA | AB 
1966] 7:1 | 13660 | 6.244 | 3314) = 1:11) +8889 | 5.713! | AG | AB 
1964 3:0 | 9645 | 6.113 | 3315, 2:0 | 10486 | 5.646 | BA | AB 
3169|  3:11| 7522 | 6.781 4094 1:10} 12218 | 5.652 DA AB 
3285 4:0 | 10232 | 5.688 4174 1:11) 10223 | 5.974 BB | BB 
1966} 7:1) 13660 | 6.244 4459| 1:11) 14897 | 5.732 | AA | AB 

Mean 10548.9| 6.139) 647.60 10759.6 5.657| 608.67] 

R ROSETTA’S GOLDEN LAD. 73203 (Sire 63571, Dam 169084) 

1804; 7:11) 8534 | 5.231 1645 4:10] 8156 | 5.248 | cc | De 
1804) 7:11) 8534 | 5.231 3878 3:5 | 6846 | 5.493 CD | DC 
1803 6:1 | 7587 | 5.971 4346 4:2 | 7954 | 5.896 DC | BB 
4349| 10:0 | 9607 | 5.130 1805 4:11| 8697 | 5.774 BC | DB 
4491 7:10) 7075 | 5.993 | 1866 5:0 | $888 | 5.700 DC | BB 

Mean 8267.4) 5.511| 455.62 7998.2) 5.571) 445.58) 
1} | || 

ROVING GIPSY. 67588 (Sire 3270 H. C., Dam 181186) 

| 

2116} 6:0] 8970 | 5.843 3038 6:6 | $285 | 5.604 | BC | BB 
122| 10:6 | 7839 | 6.516 | 3926 1:8 | 7325 | 6.044 | DD | AA 

Mean 8404.5| 6.179 alg 7805.0| 5.824) 454.56] | 
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Quartile 
DAUGHTER Change 

Corrected Corrected 

R. M. Age Milk | Fat Fat || R. M. Age Milk | Fat | Fat || Milk) Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

ROYAL MAJESTY. 79313 (Sire 71238, Dam P.S. 8584 H. C.) 

3643/ 10:5 | 9698 | 5.996 2423) 2:5 | 9758 | 5.148 BB | AD 
9369] 4:4 | 9907 | 5.209 8331| 2:5 | 15656 | 5.383 BA | DO 
1276] 11:0] 11325 | 5.229 2322) 5:0 | 10962 | 5.073 AA | DD 
2318| 4:6 | 8207 | 5.394 3959| 1:11] 10864 | 4.940 CA | CD 
3884] 5:6 | 10999 | 4.699 || 8889] 1:11) 13589 | 4.659 AA | DD 

Mean 10027.2| 5.305} 531.94! 12165.8| 5.041| 618.28 

IMP. ROZEL’S NOBLE. 96627 (Sire 95700, Dam P. S. 9734 H. C.) 

3125] 4:6] 8012 | 4.93¢ 3028) 2:1] 7697 | 5.595 CD | DB 
1137| 7:0} 8160 | 5.665 4774, 2:0 | 8410 | 5.606 CC | BB 

Mean 8086.0) 5.297| 428.32) 8053.5) 5.601] 451.08 

SANS ALOI. 81012 (Sire 70334, Dam 155100) 

* 3600] 6:0 | 7890 | 5.190 4728]  1:11| 12455 | 4.980 DA | DD 
1195] 4:9 | 7782 | 6.435 3372| 2:1 | 12146 | 5.901 DA | AB 

Mean 7838.0) 5.813] 455.51 12300.5| 5.415} 666.07 

SAYDA’S HEIR 3d. 74817 (Sire 45360, Dam 129768) 

{ 
2948] 11:3 | 10555 | 5.823 907| 3:2 | 8903 | 5.755 AC | BB 
894, 9:10) 7289 | 5.619 2222) 9:6 | 8847 | 5.382 DC | BC 
908) 7:6 | 7823 | 5.728 | 2440] 2:9] 7436 | 5.973 DD | BB 

1165) 6:2 98983 | 5.748 | 2542}. 3:8 | 11178 | 5.438 BA | BO 
1623} 11:7 8593 | . 5.855} | 2694;  3:10| 10002 | 5.307 CB | BO 
2889/ 5:5 7510. | 5.789} | 2904] © 3:1 | 10757 | 6.191 DA | BA 
1565] 5:9 | 9286 | 6.387] | | 8205] 4:4] 8307 | 6.359 BO | AA 
3651) 16:1 | | 5.704) Ia S36S abaseon| | 6.189 BA 
906] 9:1 | 7504 | 5.873| | 3412] 6:3 | 10098 | 5.300 DB | BC 

3251, 5:1 | 9624 | 5.544] || 3871] 3:9 | 8606 | 5.627 BO | OB 
3874, 11:11) 7992 | 5.624] | 38721 6:3 | 6943 | 6.593] CD | BA 
2721, 7:6 | 8773 | 5.938| |  4097| 4:8) 7988 | 5.841 | CC | BB 
1977, 2:9 9180 | 5.544) 4668) 1:9 | 7388 | 6.710] BD | CA 
509] 5:1 | 10886 | 4.662) | 5109} 2:3 | 10080 | 5.673| || AB | DB 

1090} 10:8| 8716 | 5.518) | 4956] 2:3 7919 | 5.439) || CD | CO 
4039 10:5 | 9698 | 5.640) | 3466] 5:11) 9467 | 5.945] | BB | BB 

Mean | 8820.8 HES 501.64 8927.3, 5.853) 522.51 
| | 

SENSATIONAL FERN. 75924 (Sire 65300,°Dam 162128) 

3265] 7:3 | 9628 | 5.323 2035) 4:1 | 6075 | 6.360 BD | CA 
2052] 4:7 7630 | 5.818 2050|  2:8| 7568 | 5.288 DD | BO 
3265] 7:3 | 9628 | 5.323 3214) 6:1 | 9385 | 5.851 BB | CO 
1343] 14:1 | . 4.900 2580| 3:10 5.466 DO 

Mean 8962.0| 5.341] 478.66 7676.0| 5.616} 431.08 
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Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

Rk. M. | Age Milk | Fat | Fat || R. M. Age Milk | Fat | Fat || Milk| Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

SEVEN GATES. 75925 (Sire 55552, Dam 173927) 

674 7:8 | 7092 | 6.169 3176 3:3 | 8567 | 5.701 DC | AB 
3233 8:7 | 6483 | 6.571 2253 2:11] 8573 | 6.169 DO | AA 
3235 2:11] 7883 | 5.898 3177 8:2 | 8092 | 5.583 DC | BO 
3179 2:2 | 9246 | 5.151 4437 O:7 | 7185 | 5.521 BD | DO 
813] . 4:11] 13166 | 5.434 4008) 2:4 | 10927 | 5.003 AA | CD 

Mean 8774.0) 5.845) 512.84 8658.8] 5.585] 483.59 

SIGNAL’S SUCCESSOR. 72758 (Sire 61621, Dam 147286) 

lj 
2524. 5:1 | 7904 | 5.822 5111 4:2 | 10050 | 5.537 | DB | CC 
5110 7 | 7558 | 5.651 4254 3:5 | 11965 | 5.927 | DA | BB 
5113 6:10} 11188 | 4.954 8892 7:9 | 13328 | 5.068 | AA | DD 

Mean 8881.7] 5.309} 471.53) 11781.0) 5.511} 649.25) 
|| 

SPERMFIELD OWL.. 57088 (Sire 54738, Dam 129540) 

942 4:9 | 9474 | 5.578} 2099 5:0 | 11112 | 4.768| | BA | CD 
84 4:1 | 9008 | 5.486 | 896 6:6 | 12478 | 5.656| | BA | CB 
838| 10:0 | 9991 | 5.378 792 6:6 | 12042 | 4.376| | BA | CD 

2355 6:2 5.551 | 1902 Me, 5.942 CB 
103 8:2 | 7897 | 5.654 819 4:6 | 10823 | 5.992 | DA | BB 
84 4:1 | 9008 | 5.486} 760 7:0 | 9959 | 6.239 | BB | CA 
506 6:4 | 12098 | 4.852 | 1157 7:9 | 9850 | 5.392 | AB | DO 
515 6:0 | 9122 | 6.163) - 3002 4:7 | 10546 | 6.311 || BA | AA 
204 8:0 | 9125 | 5.010 1903 5:0 | 9559 | 5.259 | BB | DO 
202 2:9} 7975 | 5.748) 931 7:9 | 9651 | 6.084 || CB | BA 
202 2:9 7975 5.748) 2727 7:9 | 14858 5.604 || CA | BB 
246 4:1 | 8270 | 6.450} | 690 4:2 | 8985 | 6.067 || CB | AA 
204 8:0 | 9125 | 5.010) | 751 3:8 | 9931 | 4.722 | BB | DD 
20 4:3 | 10740 | 5.251 | 1042 4:6 | 8634 | 5.077 | AC | CD 
20 4:3 | 10740 | 5.251) | 659) 6:1 | 12290 | 5.106 || AA | CD 

901 4:10! 7264 | 6.187 | 2782 3:2 | 7190 | 5.986 || DD | AB 
251 2:6 | 697 | 5.195 | 1159) 5:8 | 9474 | 5.540 || DB | DO 
98 8:2 | 8848 | 6.173} 793) 6:0 | 1843 6.294 || CA | AA 
91 4:1 | 7840 | 5.775] | 1158 6:9 | 11412 | 5.979 | DA | BB 

ee 3:3-| 10002 | 5.752 II 507 3:11) 10853 | 6.068} | BA | BA 
102 4:11} 8792 | 6.084 | 885) 8:3] 5829 | 6.514| | CD | AA 
84 4:1 | 9008 | 5.486 : 932] 7:1 | 10568 | 5.909 | BA | CB 
370 Q:11| 6392 | 6.575 2494 3:6 | 7375 | 6.189} | DD | AA 
251 2:6 | 7697 | 5.195 912 6:6 | 12632 | 4.728 DA | DD 
18 6:3 | 10673 | 6.455 560) 7:0 | 15274 | 6.182] | AA | AA 

524 8:1 | 10784 | 5.001 | 3001 4:11) 17012 | 4.702 | AA | DD 
50 3:5 | 9648 | 4.504! 2092 2:5'| 7963 | 5.058] || BC | DD 

Mean 9044.0) 5.591) 505.65 10739.7| 5.618) 603.36 
| I= 

SPERMFIELD OWL 2d. 93634 (Sire 57088, Dam 201940) 

2438; 5:0 | 7962 | 5.098 5033] 2:3 | 9022 | 5.238 | CB | DD 
2543 4:2 | 6288 | 6,292 5078) 2:5 | 8535 | 5.193 || DB | AD 

Mean 7125.0) 5.695 itl 8778.5) 5.213 01,02] 
| | 
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Quartile 
DAM DAUGHTER Change 

| Corrected Corrected a 

R.M.| Age | Milk | Fat| Fat ||R.M.| Age | Milk | Fat | Fat || Milk| Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

ST. HELIER OF SHEOMET. 61765 (Sire 53643, Dam 64431) 

Ml | 

9g1| 5:10/ 8818 | 5.596 | 3641 3:11] 9701 | 5.884 CO | BB 
119 7:1 | 9415 | 6.463 365, 3:9 | 7504 | 5.956 BD | AB 
292} 8:0] 9930 | 7.237 4002) 7:0 | 6816 | 6.256 BD | AA 

Mean 9387.7| 6.432| 608.82 7513.7| 6.032} 458.23) 

ST. LAMBERT’S RIDGEWOOD KING. 73247 (Sire 54896, Dam 167358) 

2489] 2:6 | 9549 | 4.774 | 2487) 2:0] 8047 | 5i197 BC | DD 
2488| 7:0 | 7506 | 5.395 || 5133) 1:11) 10348 | 4.587 DB | CD 

Mean 8527.5) 5.085] 483.62 | 9197.5) 4.892] 449.94 
| 

ST. MAWES. 72053 (Sire 62598, Dam 114531) 

1968} 4:5 | 9677 | 6.038 1963] 2:0 | 8781 | 5.761 BC | AB 
2149| 5:1 | 10020 | 6.152 | 1969 2:1 | 8523 | 6.297 BC | AA 

Mean 9848.5} 6.093] 600.07 8652.0} 6.029] 521.63 
1] 

ST. ONER’S TORONO. 81219 (Sire 60326, Dam 192042) 

| 

3897; 4:6 9158 | 5.561 || 4019] 2:10] 8504 | 5.259 BC | cc 
127| 8:0 5.254 inner S 219) samees=G 6.152 CA 

3418] 4:2 | 10426 | 5.507 | 3417 1:10} 10926 | 5.589 AA | CO 
Mean 9792.0) 5.441 532.78 9760.0] 5.667| 553.10 

STORR’S GOLDEN LAD. 68189 (Sire 64329, Dam 127527) 

854 5:4 | 10593 | 5.517 3230 2:2 | 10674 | 5.211 AA | CD 
499} 6:4 | 9859 | 5.377 3229} 4:0 | 9844 | 5.840 BB | CB 

Mean 10226.0| 5.447) 557.01) 10259.0| 5.525) 566.81 

SULTAN OF OAKLANDS. 78475 (Sire 68212, Dam 185045) 

988] 8:4] 7772 | 5.762 2059  5:10| 7095 | 5.680 DD | BB 
891 7:8 | 8547 | 5.006 | 1491 4:6 | 8398 | 5.691 cc | DB 
541 2:1 | 7369 | 5.636 | 2414 5:2 | 11509 | 6.189 DA | BA 

Mean 7896.0] 5.468] 431.75} 9000.7| 5.853} 526.81 

SULTANA’S OXFORD LAD. 76506 (Sire 71238, Dam 146282) 

| 

1822} 5:8] 6971 | 6.259 4662 2:0 | 7883 | 5.705 DD | AB 
1993| 7:8 10710 | 5.321 3682 3:4 | 9123 | 5.036 AB | CD 
2642; 8:0 | 9489 | 6.273 2976 2:2 | 9288 | 6.310 BB | AA 

Mean 9056.7| 5.951| 538.96 8764.7| 5.684) 498.19 

TAURUS PERFECTION. 980132 (Sire 58265, Dam 97978) 

2419| 8:5 | 10040 | 5.962 1927/ 1:11) 9985 | 4.805 BB | BD 
2134, 6:4 | 6754 | 6.028 | - 2847] 2:11] 10220 | 5.840 DE | AB 

Mean 8397.0] 5.945] 499.20 | 10120.5| 5.823) 537.76 
| 
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Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

R. M. | Age Milk | Fat | Fat ||R. M.| Age Milk | Fat | Fat || Milk} Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

TEMISIA’S INTERESTED PRINCE. 71648 (Sire 58224, Dam 134765) 

3299 5:2 | 7053 | 5.899 4102} 4:6] 9858 | 4.903 | DB | BD 
3299 5:2 | 7053 | 5.899 3649 3:8 | 11621 | 5.288 DA | BO 

Mean 7053.0) 5.899] 416.06 10739.5| 5.095| 547.18) 
| | 

THE IMPORTED JAP. 75265 (Sire 69011, Dam 203636) 

1066} 10:2 | 8336 | 5.632 | 2275| 3:6 | 7049 | 6.277| || CD | BA 
593 6:6 | 12708 | 4.762 | 2374 4:7 | 7758 | 5.400! || AD | DO 

1973 9:9 | 8926 | 5.506 | 2481 3:3 | 6553 | 6.842] CD | CA 
907 3:2 | 8903 | 5.755 |} 38109) 3:5 | 8448 | 5.727 COCO | BB 

1180 2:6 | 7269 | 5.104 3557 2:2 | 6309 | 5.863 | DD | DB 
38 8:11) 10064 | 5.348 | 3558 2:4 | 6861 | 5.691) BD | CB 

593 6:6 | 12708 | 4.762 | 2645 5:9 | 11344 | 5.177| | AA | DD 
591 5:1 | 7827 | 5.541 | 2543 4:2.| 6288 | 6.292! | DD |} CA 

1623| 12:9 - | 5.999 | 3910 2:7 6.137) AA 
999] 5:2 | 11885 | 5.864 | 4116] 2:2 | 9959 | 5.203] AB | BD 

2293} 8:7 | 10101 | 6.248 || 3812 2:1 | 12242 | 5.645) BA | AB 
572 6:8 | 10905 | 5.081 | 4866 2:0 | 9403 | 4.893} AB | DD 

1623) 12:9 5.999 5077 2:4 5.958 | AB 
Mean 9916.5| 5.508} 546.20 8383.1) 5.777, 484.29} 

\| | ! 

THE OWL OF MERIDALE. 85853 (Sire 57088, Dam 188230) 

300/ 7:8 7000 | 6.140 536 2:5 | 6250 | 6.117 DD || AA 
1074, 6:9] 9335 | 4.862 3283 | 2:4 | 12710 | 5.590 BA || DC 
505 4:2 | 10702 | 5.979 3201) 3:0 | 9156 | 5.664 AB | BB 
204 8:0 | 9125 | 5.010 2949) 2:5 | 9405 | 5.296 BB || DC 
509 5:1 | 10886 | 4.662 2541 2:2 | 9808 | 5.080 AB || DD 

Mean 9399.6] 5.331) 501.09 9465.8] 5.549] 525.26] . | 

THE OWL’S DOUBLE GRANDSON. 80314 (Sire 61709, Dam 155978) 

793 6:0 | 13437 | 6.294 2184 5:5 | 18886 | 5.102 AA | AD 
1212 6:11) 10591 | 4.911 1901 4:3 | 10263 | 4.796 AB | DD 
348 7:5 5.418 1748 2:4 4.881 cD 
524 8:1 | 10734 | 5.001 || 2646} 3:3 | 11240 | 4.974 AA | DD 
819 4:6 | 10823 | 5.992 8242, 4:3 | 13318 | 5.717 AA | BB 
21 3:3 | 10002 | 5.752 4907/ 2:4 | 16956 | 4.941 | BA | BD 

Mean 11117.4) 5.561} 618.24 | 13132.6| 5.069] 665.69) 
| | 

THE PLYMOUTH LAD. 989792 (Sire P. S. 3502 C., Dam 253304) 

1622 7:10) 7199 | 5.517 | 2392 3:7 | 12487 | 5.204 DA | CD 
1187 5:10| 8786 | 5.696 2609 2:11] 8405 | 5.348 Ce | BC 
3206 9:4 | 8321 | 5.307 3067; 1:11) 10563 | 4.998 | CA | CD 
1679 7:3 | 7609 | 5.380 | 3413 2:3 | 11751 | 5.225 | DA | CD 

Mean 7978.7| 5.475) 436.83 10789.0 eae 560.38 
| I 
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Quartile 
DAM DAUGHTER Change 

Corrected Corrected 

R. M. Age Milk | Fat Fat R. M. Age Milk | Fat Fat || Milk) Fat 
No. Lbs. | To Lbs. No. Lbs. % Lbs. 

THE WARDEN. 77015 (Sire 67638, Dam 187161) 

] | 
1499; 4:4 7072 | 5.397| | 1573} 2:5 | 9449 | 5.877 DB | CB 
2350 9:6 | 6328 | 6.483| | 1459 2:5 | 8157 | 5.585 DC | AC 
1461; 7:8 6889 | 5.867| | 9961) 2:3 7518 | 4.975 DD | BD 
2395] 3:11) 7677 | 6.410) | 3854 2:0 | 8800 | 5.147 DO | AD 
1890) 8:7 6994 | 5.795] | 3697 3:2 | 8777 | 4.757 DO | BD 
20011 3:2 8408 | 4.629 | 3698] 3:2 8300 | 4.497 cc | DD 
2002} 5:8 7252 | 5.425) |. 3703 2:1 | 8452 | 4.556 DC | CD 
2350/ 9:6 | 6328 | 6.483) | 8705 4:1 | 8187 | 5.310 DO | AG 
1499} 4:4] 7072 | 5.897 ||  8707/ 3:8] 98853 | 4.926 DO | CD 
2394, 6:0 | 7989 | 5.672 . || 4706 2:0 | 8698 | 4.592 co | BD 
2350| 9:6 | 6328 | 6.483) | 4709} 2:6 | 6813 | 5.334 DD | AO 
1890| 8:7 | 6994 | 5.795| | 4882) 2:1 | 7652 | 5.594 DD | BB 

Mean 7110.9 5.819) 418.78 8300.5) 5.087) 422.95 
| | ] 

THE WARDEN’S SIR PRINCE. 89421 (Sire 77015, Dam 203222) 

[ 
3351 4:0 7940 4.932 3353 2:0 7599 5.024 CD | DD 
1060 7:9 8678 5.628 | 4785 2:4 | 12016 5.164 CA | BD 

Mean 8309.0) 5.280} 4388.72 9807.5) 5.094) 499.59 
| | 

TORMENTOR SUMMIT LAD. 68620 (Sire 59154, Dam 82890) 

1880 5:6 8045 6.832 1876 4:3 | 11317 5.222 CA | AD 
1880 5:6 8045 6.832 1877 8:5 7389 6.735 || CD | AA 
1878 8:2 7413 6.387 1879 3:4 | 10347 5.753 DB | AB 
2145 15:9 6.519 1880 5:6 6.832 AA 
1878 8:2 6.387 1659 4:0 5.511 AC 
1878 8:2 7413 6.387 2144 5:11} 6840 6.136 DD | AA 

Mean 7729.0) 6.557) 506.79 8973.3) 6.031} 541.18 

TORMENTOR’S LANDSEER SIGNAL. 69291 (Sire 520741, Dam 159330) 

5 

5097/ 6:7} 8019 I 5.413 5120} 5:0] 7097 | 5.767 CD | CB 
5097| 6:7 8019 | 5.413 5121| 4:5 | 10388 | 5.640 CB | CB 
5115 6:0 $8134 | 5.199 5123]  3:11| 3982 | 5.138 CB | DD 
5114, 6:7 9316 | 5.003 4727|- 8:0 | 16578 | 5.657 BA | DB 

Mean $372.0) 5.257| 440.12 10698.7| 5.549] 593.671 

TORMENTOR’S TORONO. 78184 (Sire 55552, Dam 134252) 

812} 6:10 7132 | 6.265 | 47321 9:4] 6589.| 5.716 DD | AB 
813} 4:11] 13166 | 5.434 | 3180] 2:5] 8756 | 5.161 AC | CD 
106}  4:0| 8383 | 5.178 | 31811 2:6] 6846 | 5.394 CD | DC 
674 7:8 7092 | 6.169 3182) 2:5 9002 | 5.385 DB | AC 
817|, 7:5 | 8103 | 5.563 4435, 2:8| 6406 | 5.672 CD | CB 

Mean 8765.2) 5.722 501.54 7519.8| 5.466| 411.03 
| | 
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Quartile 
DAM | DAUGHTER Change 

Corrected Corrected | 

R. M.| Age | Milk | Fat | Fat ||R.M.| Age | Milk | Fat | Fat || Milkk| Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. || 

TORONO. 25204 (Sire 20883, Dam 48723) 

| | | A\eetit:0 5.948 | 199] 3:5 | 5.459 | BO 
WG) 7B 4,955 iB}) 2H) 5.274 | DC 

7| 4:10 4,942 | 28) 2:0 5.294 | DC 
6] 4:0 4,545 | 209 3:8 5.066 | DD 

Mean 5.097 | 5.273 1 
| | 

TORONO POGIS. 78657 (Sire 55552, Dam 153471 

I | 
519} 6:0 | 10813 | 5.460 2201; 2:0 | 11328 | 5.804 |) AA | CB 
602} 7:0 | 11140 | 6.084 2080] 3:4 | 16246 | 5.358 | AA | AO 

1707} 1:10) +7580 | 5.535] 4536] 3:0 | 7234 | 7.129} DD | CA 
1637; 9:9 | 10280 | 4.970 2778) 2:4 | 14773 | 5.691| BA | DB 
602) 7:0 | 11140 | 6.084 | 8722) 3:5 | 6645 | 6.127 AD | AA 
518| 3:1 | 7987 | 5.429 | 2777) 2:0 | 10036. | 5.570] | CB | CC 
519| 6:0 | 10813 | 5.460 | 8769] 2:6 | 10128 | 5.587] AB | CC 

2080| 3:4 | 16246 | 5.358 | 8768) 2:5 | 10033 | 5.792! || AB | CB 
600| 6:3 | 9199 | 6.107) | 3770} 2:6.) 6902 | 6.254] | BD | AA 

2958] 7:5 | 11985 | 5.171 | 3853) 2:7] 8631 | 5.843] | AC | DB 
598] 4:9 | 10208 | 5.487 | 4081 2:9 | 8979 | 5.486| || BB | CC 
602) 730 | 11140 | 6.084 | 3771] 2:61 6784 | 6.215] AD | AA 
521| 4:1 | 9506 | 5.855] || 4415) 2:0 8595 | 5.954/ | BC | BB 

_ 1635} 6:6 | 10689 | 5.246 4789} 1:11) 10796 | 6.124| | AA | CA 
Mean 10619.7| 5.595) 594.17) | 9793.6) 5.924) 580.17) 

VALENTINE’S COUNT. 69878 (Sire 58076, Dam 163628) 

275| 8:1 | 7871 | 6.007 | 1705] 2:0 | 7388 | 6.871 DD | AA 
2190| 10:5 6574 | 6.336 | 2007) 2:2] 5740 | 6.589 DD | AA 
725| 5:9 | 8622 | 6.518 2644 4:7 | 6908 | 5.817 CD | AB 
789| _ 3:6 | 7520 | 5.093 2799 2:3 | 6364 | 6.165 DD | DA 

2190} 10:5 | 6574 | 6.336 3814 3:4 | 6620 | 6.344 DD | AA 
1619) 4:3 7289 | 5.773 4823 2:2 | 6449 | 5.612 | DD | BB 

Mean 7408.3) 6.011) 445.31) | 6578.2 6.150| 404.56 
| 

VALENTINE’S OONAN. 58076 (Sire 39047, Dam 105049) 

2190] 10:5 | 6574 | 6.336 1677} 5:6 | 7941 | 6.203 DC | AA 
474) 6:4 | 7628 | 5.969 1255] 2:3 | 8346 | 6.189 | DC | BA 
457| 7:11) 8762 | 6.254 728| 6:4 | 6762 | 6.513 | CD | AA 
457| 7:11) 8762 | 6.254 371 2:6 | 11396 | 5.498 | CA | AO 
457| 7:11| 8762 | 6.254 475| 7:11| +6349 | 6.359 | CD | AA 
224 4:8 | 7899 | 5.532 1620} 3:2 | 7653 | 5.672 | DD | CB 

2190} 10:5 | 6574 | 6.336 417| 6:7 | 7892 | 6.108 | DD | AA 
474, 6:4) 7628 | 5.969 || 1183} 4:6] 8751 | 6.349 DC | BA 
242/ 3:10} +8239 | 5.621 |  2589| 5:11) 7690 | 5.936 CD | BB 
242) 3:10) 8239 | 5.621 | 729} 3:3 | 6517 | 5.800 | CD | BB 

Mean 7906.7| 6.015| 475.59) | 7929.7) 6.063} 480.78) 
I j { I AE ar a ea gE | 

VIOLA’S GOLDEN JOLLY. 79314 (Sire P. S. 2921 H. C., Dam 238437) 

3433) 8:10] 10429 | 4.569 | art 4:3 | 6765 | 5.711 | AD | DB 
1520] 11:6} 8113 | 6.117 2307| 3:8 | 5863 | 6.601 || CD | AA 1662} 12:11 5.403 1957| 2:3 6.441 OA - Mean 9271.0) 5.363] 497.20) 6314.0] 6.251| 394.69 

Il Se See PO ae | Pa 1s Aa cee IPL Oa eS Re 
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Appendix Table—Concluded. 

Quarti.e 
DAM DAUGHTER Change 

Corrected Corrected 

R. M. Age Milk | Fat Fat R. M. Age Milk | Fat Fat || Milk) Fat 
No. Lbs. % Lbs. No. Lbs. % Lbs. 

VIOLET’S OAKLAND COUNT. 80974 (Sire 77311, Dam 203631) 

3062 8:7 | 14350 5.563 4080 gil 6830 6.965 AD CA 
3244 6:2 8622 5.176 | 4314) 1:10} 9158 5.974 CB | DB 

Mean 11486.0| 5.369} 616.68 7991.5) 6.469) 516.97 

WHITE OAK MONARCH. 88433 (Sire 74917, Dam 203784) 

3605 7:2 8050 5.863 3606) D2, 9382 5.646 CB | BB 
3602 5:3 6986 6.364 3608 | O52 8309 6.679 DC | AA 
3601 4:9 | 12639 5.530 4299 3:4 8597 5.936 AC CB 

Mean 9225.0) 5.919} 546.03 8762.7| 6.087) 533.39, 

WILLSON’S EXILE. 44065 (Sire 13657, Dam 63624) 

171 8:7 8861 | 5.909 310 5:10) 10175 5.119 CB | BD 
178 5:7 8642 6.3824 315 We4/ 8222 5.804 CC | AB 

Mean 8751.5) 6.117] 535.33 9188.5 5.461) 502.33 

YOU’LL DO OXFORD. 98772: (Sire 111860, Dam 289453) 

5090 8:1 7347 5.879 4977 2:1 | 11208 5.367 DA | BC 
5112 10:8 8681 5.853 5091 2:7 | 10414 5.857) CA | BR 

Mean 8014.0) 5.866} 470.10 10811.0| 5.612 606.71 
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THREE PINK AND GREEN APHIDS OF THE ROSE* 

Evira M. Patcu 

For many years after Linnaeus gave “the” rose aphid the 

specific name of rosae, this term proved sufficiently elastic to 

embrace all the large green or pink aphids found upon the rose. 

Just how many of these there may prove to be when the sub- 

ject has been entirely covered it is still too soon to say. 
It is certain, however, that there are at least three species 

of the genus Macrosiphum common on the rose in Maine and 
that each of these has two distinct color varieties, one pink and 

Olle Sheen. 5 

Of these M. rosae proper is not known to migrate and it 

does maintain a continuous residence upon the rose. This cir- 

cumstance would not preclude the possibility that it has a sec- 

ondary food plant which is used as a summer resort for it 1s 

not uncommon for a species with a definite spring and fall mi- 

gration to and from the summer food plant to continue also to 

colonize its primary food plant (that upon which the overwin- 

tering egg is placed) during the summer months. 

The second of the pink and green rose aphids, Macrosi- 

phum solantfolu, also deposits its eggs upon the rose in the fall 

where it may be found in heavy colonies during the spring and 

early summer, when it migrates for the most part to a great 

variety of summer plants, though it may, besides, keep up its 

connection with the rose during the summer. In Maine, and 

in perhaps most other parts of the United States, this species 

works greater havoc in potato fields than on other vegetation. 

The heavy infestation of the potato may be encouraged by 

the well nigh universal abundance of these plants putting forth 

their most succulent growth at the time M. solanifoli migrates 

from the rose; and its threat against this crop is evidently a 

*Papers from the Maine Agricultural Experiment Station: Ento- 

mology No. 102. 

1 
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two-fold one,—the direct damage due to its feeding habits, and 
its indirect but possibly even more serious harm of serving as 
a carrier of potato disease.* 

As there are, at present, no items concerning M. rosae in 
Maine which are different from those available in publications 

from other sources; and as M. solanifolit has already appeared 

in several bulletins of this Station, the present account will con- 

cern chiefly the third pink and green aphid of the rose which is 

here described as a new species though it may prove to have 

an old world name when its geographical distribution and food 

plants are better known. 

MACROSIPHUM PSEUDOROSAE N. SP. 

Alate viviparous female: General color polished rose red 

or green. Beak short and stout. Antennae black, so heavily 

pigmented that it is difficult to prepare a mount which shows 

the distribution of the sensoria; II] with 14 more or fewer sen- 

soria in a row extending usually about five-sixths its length; 

IV without sensoria; the relative lengths of segments III to VI 
may be indicated; 13, 11, 8, 2+13. Fore wing with veins 

slender and about uniform. Second joint of Ist tarsus exclud- 

ing claw about three-fourths length of base of VI. Cornicle 

deep black, usually not much shorter than III or anal vein of 

fore wing, though considerable variation is possible, and reticu- 

lated for about one-fifth its length. Cauda yellowish. 

Apterous viviparous female: General color same as in the 

alate female, both color varieties being common. Antenna with 

single row of sensoria extending about half the length of III, 

sometimes farther. (See also remarks on reared individuals 

p. 208). . 

Descriptions of both of the foregoing are from wild rose 

' material collected July 19, 1918 by Mr. George Blodget. Co- 
type slides in the collection of the Maine Agricultural, Experi- 
ment Station, 173-18 and 176-18. 

*Investigations on the Mosaic Disease of the Irish Potato by E. S. 

Schultz, Donald Folsom, F. Merrill Hilderbrandt and Lon A. Hawkins. 

Journal of Agricultural Research, Vol. XVII, No. 6. Washington, D. 

Coy Septarlo dl O19: ; 
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My attention was first directed to this species by a collec- 

tion made by Mr. George L. Blodget from golden ragwort 

(Senecio aureus L.) July 3, 1918. This material was mixed 

with Macrosiphum solanifoli. from which it was easily sepa- 

rated by its black antenna and cornicle. A second search in the 

same locality revealed the fact that both these species were also 

present on the numerous wild roses on the bank of the Penob- 

scot very near the ragwort. 

Of course the next step was obvious and preparations were 
made for transfer tests from wild rose to ragwort. The potted 
plants of ragwort were slow in getting a start and only the 

rosettes of basal leaves remained fresh for the duration of the 

test. 

By July 24, these plants seemed in safe condition to use- 
and on that date two viviparous females of the pink color vari- 

ety were removed from wild rose and caged on the ragwort. 
One. was apterous and the other alate, and both were somewhat 

restless during the first day, a condition accounted for, perhaps, 

by the fact that the new food plant was making less succulent 
growth than the rose they had been feeding upon. 

July 26, both aphids were feeding head down and both 

producing young. Ten nymphs present and all were feeding. 

August 2, both aphids were still feeding and producing 

young, 30 nymphs being present. Their manner was to colonize 

one leaf and then move to freshly growing uninfested leaf or 

to a separate plant. The apterous female was removed to avoid 

overstocking the caged ragwort. 
August 9, several apterous viviparous females matured and 

were removed. 

August 13, several more mature apterous viviparous fe- 

males were removed. 

September 12, the first alate viviparous female and several 

mature apterous ones were removed and, due to the condition 

of caged plant, the test was discontinued. 

The point at issue, however, has been established. Cap- 

tives of Macrosiphum pseudorosae were capable of living upon 

ragwort and their progeny matured upon the secondary host 

plant. There seems no reason to question the conclusion that 
the ragwort material first taken in July had had its origin in 
migrants from the rose as was the case with Macrosiphum solan- 
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ifolu. And, as with Macrosiphum solanifolii, the migration of 
Macrosiphum pseudorosae was not entirely complete for strag- 

glers remained upon the rose during the summer with both these 

species. 

All of the reared cage individuals were of the rose pink 

color variety as, it will be remembered, were the two females 

from which they were descended. 

Plans were made for continuing observations earlier in the 

season during 1919 and a report upon this interesting aphid 

was delayed with that in mind. But, although the same locality 

was well patrolled this spring and summer not a single specimen 

of Macrosiphum pseudorosae was found. It seems better, 

therefore, to publish what has been ascertained with a view to 
throwing open the situation for comparison in other parts of 

the country. 

It would not be surprising if the name pseudorosae should 

fall as a synonym to rosaeiformis Das, but material is not avail- 

able for comparison and it is too far a cry from Maine to India 

to risk on the slight acquaintance we have either with the rose 
—ragwort species here or the “Punjab Rose Aphid’ described 

by Das. 

A full list of the food plants in India and America may 

give a clue leading both aphids to some older name. The same 

insect or one very closely allied is found in Maine upon Geum 

and Cinquefoil (Potentilla) of the rose family and upon certain 

other members of the Composite Family besides the golden rag- 

wort, but in no case was it definitely ascertained whether it actu- 

ally was Macrosiphum pseudorosae or a species closely resembl- 

ing it and a further acquaintance with this aphid is desirable. 

Macrosiphum pseudorosae 1s a variable species with refer- 

ence to several characters which are usually available for specific 

determination, such as the relative length of the cornicle with 

reference to antennal segment III and the number of antennal 

sensoria. For instance the individuals reared on Senecio from 

two known females removed from rose showed the following 
variations. The size was in all the caged individuals, smaller 

than their rose progenitors a circumstance which might easily 
be accounted for by the fact that the basal rosettes of ragwort 
leaves were not making succulent growth. In the apterous vivi- 

parous females the relative length of cornicle to III of antenna, 
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about nine-tenths remained approximately constant in most 

cases though in one of the September individuals the cornicles 

were dwarfed to ten-seventeenths the length of III. In this 

same aphid there was but one sensorium on III as against 3 to 
5 in most of the ragwort specimens and 6 to 8 in the summer 

host collections. 
The key given on pages 216-218 has proved useful in sepa- 

rating Macrosiphum pseudorosae from other New England 

members of the same genus, and is offered here on the chance 

that it may be of some slight service in Eastern United States, 

though the writer has not yet been able to construct a key to 

these species which would seem to be at all adequate in view of 

the wide range of individual variation of which these aphids 

are capable. 

SEVERAL New SPECIES 

The publication of the key necessitates the description of 

several species which have been accumulating in the collection 

until it is difficult to handle them any longer under manuscript 

names. Not enough is known about most of them to warrant 

giving them much space but it will serve to put them on record 

with reference to their food plants and possibly to link into 

data from other collections. 

MACROSIPHUM CARPINICOLENS N. SP. 

Apterous viviparous female: antennae, tibiae and distal 

two-thirds of cornicle dark; frontal tubercles very prominently 

produced; antennal segments, particularly III with curved im- 

brications closely set and with serrate edge which give a dis- 

tinctive character at once noticeable; III with from one to a 

few sensoria in row near base, setae very short and stubby; II] 
about two-fifths the length of hind tibia; relative lengths of 

antennal segments III to VI approximately indicated by 50, 45, 

40, 10+65; cornicle shorter than V with the distal one-sixth 

reticulated ; hind tarsus about three-fifths as long as base of VI. 

This species collected from the leaves of blue beech—(Car- 

pinus caroliniana Walt.) in the vicinity of Orono during June 
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and July, 1918, by Mr. George Blodget. The winged forms 
have not been found. 

Type in collection of Maine Agricultural Experiment Sta- 
tion, No. 100-18. 

MACROSIPHUM PTERICOLENS N. SP. 

Alate viviparous female: general body color fern green, 

points dark; both margins of frontal tubercles produced; com- 

parative length of antennal segments III to VI indicated by 16, 
14, 12, 3-+17; III with about 50 small, distinct circular sensoria 

reaching the entire length of segment, IV with no  sensoria; 

cornicle usually shorter than IV and longer than V and with 
the distal area of reticulation not more than one-sixth its length; 

cauda about one-third as long as cornicle; wings with veins 

slender but clear cut and definite, second branch of M rather 

long. 

This species was collected at Orono from fronds of bracken 

fern, Pteris aquilina, July 3, 1913 (79-13); and from lady fern, 

Athyrium filix-foemina (180-18). 

Type in the collection of Maine Agricultural Experiment 
Station. No. 79-113. 

MACROSIPHUM DIERVILLAE N. SP. 

Apterous viviparous female: general color milk-white with 

water-white cornicles. Comparative length of antennal seg- 

ments III to VI indicated by 60, 58, 52, 17, 90, III with one to 

few sensoria; hind tarsus less than one-half base of VI; cor- 

nicle slender with graceful constriction near tip, about the 

length of III and with about the distal one-ninth with faint 
though definite reticulations. 

This species was collected at Orono from wild bush honey- 

suckle (Diervilla lonicera Mill.) by William C. Woods July 7 

and July 21, 1915 (Nos. 65-15 and 84-15). 

Type in collection of Maine Agricultural Experiment Sta- 

tion, No. 65-15. 

MACROSIPHUM IMPATIENSICOLENS N. SP. 

Alate viviparous female: general body color dark bronzy 

brown with black cornicles and whitish green or creamy cauda. 
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Species appearing rather hairy in life,’ with little dorsal tubercles 

at base of hairs on abdomen in transverse rows. Coxa, femora, 

and ventral surface of head olive green; tibia and tip of beak 
black. Comparative length of antennal segments III to VI 

indicated by 55, 46, 43, 10-+65; III with 20 to 30 sensoria rather 

small and scattered, IV with no sensoria, frontal tubercles short 

on outer margin and a little rounded on inner margin; hind tar- 

sus about nine-tenths as long as base of VI; vein A of fore 

wing conspicuously longer than cornicle; cornicle about as long 

as V with distal three-eighths strongly reticulated. 

Apterous viviparous female: general body color and pilose 

tubercles as in alate female. Comparative length of antennal 

segments indicated by 48, 35, 34, 10+58; III with 10 to 15 

sensoria on basal half of segment; cornicle about as long as V; 
cauda about five-sevenths the length of cornicle. 

Nymphs are glistening and not pulverulent or hoary. They 

are hairy, reddish and dark brown. 

This species is evidently distinct from Macrosiphum car- 

nosa Buckton. It was collected at Orono from stem of term- 

inal shoots of Impatiens biflora, August 25-27, 1915. 

Type in collection of Maine Agricultural Experiment Sta- 

tion, No. 115-15. 

MACROSIPHUM AMELANCHIERICOLENS N. SP. 

Alate viviparous female: dark bodied with black antennae, 

legs and cornicles, and with dusky wings. Frontal tubercles 

strong and divergent. Comparative length of antennal seg- 

ments III to VI indicated by 55, 45, 38, 10145. III with about 

50 sensoria scattered over nearly its whole length. IV with no 

sensoria. Cornicle shorter than III and longer than IV with 

more than one-fifth of its length reticulated at distal part. Cauda 

comparatively short and rugged. 

The comparative length of antennal segments III to VI of 

the apterous female are indicated by 55, 40, 30, 10+30. III 

with about 40 sensoria. 

This apparently distinctive aphid was collected in June at 

Orono 1914, from Amelanchier spicata Lam. I have never seen 

it since. 
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Type in the collection of the Maine Agricultural Experi- 

ment Station, No. 44-14. 

MACROSIPHUM ONAGRAE N. SP. 

Alate viviparous female: general body color stem green 
with abdomen immaculate, thorax olive brown, cauda green 

sometimes dusky at tip, cornicles black, veins in both wings 

slender and almost black. Frontal tubercles large and strongly 

divergent. Relative lengths of antennal segments III to VI 
indicated by 60, 45, 38, 10-+70, III with about 20 sensoria in a 

somewhat irregular row, IV without sensoria. Anal vein of 

fore wing about the same length as antennal III. Cornicle about 

as long as IV and with its distal one-fourth or more reticulated. 

(153-12.) 
Apterous viviparous female: general body color stem green 

and immaculate. Relative lengths of antennal segments III to 

VI indicated by 55, 40, 39, 10+60. III with 5 to 8 sensoria 
im row. 'Cormicle’ shorter than TA but nearer Meine ye 

(66-10). 

Apterous oviparous female: relative lengths of antennal 

segments III to VI indicated by 45, 35, 35, 10+65, III with 4 

to 8 sensoria in an uneven row. Cornicle about as long as IV. 
Hind tibia, at widest part, double the width of the others and 

excessively crowded with sensoria (119-06). 

This species comes near specimens of Macrosiphum gaurae 

Williams I have received from the west but is either distinct or 

the range of variability for the species is unusually great. It 

is the common Macrosiphum on evening primrose, Oenothera 

biennis L. in Maine and inhabits the stems of the flower cluster 

especially. This was taken first in 1905 and has been common 
ever since. 

Type in the collection of the Maine Agricultural Experi- 

ment Station. 

MACROSIPHUM PSEUDOCORYLI N. SP. 

Alate viviparous female: general body color green with 
chestnut brown thorax and dusky antenna and cornicle. Frontal 

tubercles large. Comparative length of antennal segments III 
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to VI indicated by 55, 55, 53, 14-+85, TIL with about 17 sensoria 

in an even row. Hind tibia less than one-half as long as base 

of VI. Cornicle much shorter than V and with distal one- 

fourth reticulated. Anal vein of fore wing not much, if any, 

longer than V and about half as long as the vein Cu. (104-18). 

Apterous viviparous female: general body color green. 

Comparative length of antennal segments III to V1 indicated 

by 65, 45, 45, 13-+75, II with about three sensoria. Cornicle 

about as long as III and with distal one-tenth reticulated. (104- 

18). 

This species was collected from ironwood (Osirya virgim- 

ana (Mill) ) at Orono, June 28, 1918 by Mr. George Blodget. 

Type in collection of the Maine Agricultural Experiment 

Station, No. 104-18. Apparently the same species was col- 

lected from hazel bush (Corylus rostrata Ait.) May 29, 1918. 

MACROSIPHUM PSEUDODIRHODUM N. SP. 

Apterous viviparous female: general body color green or 

pale yellowish white. Frontal tubercles strong, the inner edge 

being almost as long as that of I. Relative lengths of antennal 

segments III to VI indicated by 60, 50, 45, 10-+85, III with 

about 20 sensoria, a few more or less being common, the num- 

ber being very variable. Cornicle about half the length cf 30, 

slender, pale and distal tip for a short distance with indefinite 

curved imbrications with serrate edges. 

This species does not seem to have been previously dis- 
cribed for the rose. It is gregarious on terminal shoot, buds 

and tender leaves. Apterous females have been collected at 

Orono, April 12, 1910 on greenhouse roses and July 13, 1915 
on wild rose on the bank of the Penobscot. 

Type in collection of Maine Agricultural Experiment Sta- 

tion, No. 78-15. 

MACROSIPHUM GRAVICORNIS N. SP. 

Alate viviparous female: general body color varnished 

green with no conspicuous markings, antennae, legs and cor- 

nicles black, cauda pale green, head and thoracic lobes pale. 
brown, wing veins dark but clear cut. Frontal tubercles. 
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strongly produced on both sides. Relative length of antennal 

segments III to VI indicated by 70, 40, 40, 12-++65, III with 

about 80 tuberculate sensoria. IV with no sensoria. IV to VI 

slender. Cornicle about one-fourth longer than IV, with about 

two-fifths its length with distal polygonal reticulations. Vein 
A of fore wing about the length of cornicle. Cu nearly twice 

as long. 

Apterous viviparous female: general body color as with the 

alate female. Relative length of antennal segments III to VI 
indicated by 65, 40, 40, 12+60, III with about 4o tuberculate 

sensoria. IV with no sensoria. Cornicle about as in alate 

female. | 

Apterous oviparous female: relative length of antennal 

segments III to VI indicated by 57, 31, 31, 11-+58, III with 

about 40 tuberculate sensoria. Hind tibia somewhat spindle 

shaped and set with sensoria. 

This species was collected at Houlton, Maine on Solidago 

September 10, 1907 when alate and apterous viviparous females 
and apterous oviparous females were present. Both viviparous 

forms were collected, also on Solidago, at Orono, July 9, 1912. . 

Type in collection of Maine Agricultural Experiment Sta- 

tion. 

MACROSIPHUM EUPATORICOLENS N. SP. 

Alate viviparous female: general body color deep rose red 

not like the red of most species inhabiting the Compositae, more 

like the red of rosae but darker. Relative length of antennal 

segments III to VI indicated by 60, 53, 50, 11-++65, III with 

about 20 to 30 sensoria circular but not at all uniform as to 

size. IV without sensoria. Cornicle as long'as III, sometimes 

longer, with distal one-third reticulate. 

Apterous viviparous female: general body color as in the 

alate female. Relative length of antennal segments III to VI 

indicated by 55, 46, 39, 11-+55, III with 8 to 12 sensoria some- 

what bunched on basal half. 
This is a common species on Joe-Pye weed, Eupatorium 

purpureum L. Type (230-18) collected July 27, 1918 by Mr. 

George Blodget at Orono. 
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“Intermediates” are frequent in the collections of this 

aphid, which except for their wing stubs partake chiefly of the 

characters of the alate female. 

MACROSIPHUM LANCEOLATUM N. SP. 

Alate viviparous female: general body color dark reddish 

brown, cauda yellowish white, cornicle black. Frontal tubercles 

strong. Comparative length of antennal segments III to VI 

indicated by 45, 38, 35, 10-55. III with about 30 sensoria scat- 

tered along whole length. IV with no sensoria. Cornicle about 

as long as IV and shorter than beak. III is shorter than vein 

A of front wing. Reticulation of cornicle covering about dis- 
tal two-sevenths. 

Apterous viviparous female: general color as in the alate 

form. III with about 20 sensoria. Hairs of the head spatulate 

at tip. Cornicle shorter than beak. 

This aphid is sometimes taken on goldenrod, Solidago lan- 

ceolata L. The antennae seem particularly brittle and are fre- 

quently knocked off at distal tip of III. The wings are often 

sport-veined, M frequently being but once branched although 

when branched twice the second branch is not especially near 

wing margin. Mr. Pergande saw Maine material of this species 

about fourteen years ago and stated that it was unnamed. The 

writer has not succeeded in linking it with known species and 

so describes it as new. 

The paratype material (43-05 and 86-09) is in the collec- 

tion of the Maine Agricultural Experiment Station. 
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KEY TO EASTERN SPECIES OF MACROSIPHUM.* 

1. Species developing on Compositae either ex- 

clusively or for a part of the life cycle........ 29 

Species not developing exclusively on Com- 

POSTLAC KA UH ria cedar ehata ucdoay masse Sselos ao uO bint 2 

2. Apex of cornicle with distinct reticulated area 

COR SRS OLCOTT) Bier RN east rye a are WL Eee 3 

Apex of cornicle inbricated (e. g. pisi) or in- 

differently characterized (e. g. pelargonti)..... 22 

3. Apterous female with -III closely imbricated 

throughout. Setae of III very short and 

Stu Dir see yeas ersten, dam eesam alia rare hie etsy cn RN gel carpinicolens 

Apterous female not exceptional in foregoing 

TES CL eS Loe keane rb GAN eats yaa ne tava) Batata pe 4 

Species known only for Orchidaceae............ luteum 

4. Apterous female with base of VI nearer 3 

times length of II than 2% times length of 

II and base of VI more than 2 times length 

Oumalkiterd RetATSt Siew ei te esas n eee re pe ea iaeaieEe tas 5 

Apterous female with base of VI nearer 2% 

times length of II than 3 times length of II 

(or if not then base of VI not more than 2 

times length) of hind” tarsus). s5.- ee “iesvaieae® 6 

5. Cornicle with distal half having strong imbri- 

cations’ extending to area of reticulation...... ptericolens 

Cornicle without strong imbrications leading 

tOMAneal <Ok. MeticMlationS ssa aret omer eens diervillae 

6. III with numerous sensoria not in a row........ 7 

III with sensoria confined approximately to 

Sioalled (ARON AEG are nal a ai CMAN CIGE eau seis oy Metal ia 10 

7. III of apterous female with sensoria not much 

exceedinem balsallieplallies ya aa iess eps tme.wne es oraanten. 8 

III of apterous female with sensoria extend- 

ing over atleast 22. lenothss ees pect sees 9 

8. Cornicle with distal area of reticulation approx- 

imate lyme lee tSe al emai lienay cee abetress re ei pom nants rosae 

Cornicle with distal area of reticulation ex- 

ceeding % its length.......... Raed sect nnc craeee are impatiensicolens 

9. Cornicle with area of reticulation less than % 

ItSeee Len otha Gt Want Pus yous tirs, canon Aianeme Mnacaineeo meanest albifrons 

Cornicle with area of reticulation more than % 

Tha) eva aid ale naey spent ees one MOAR reas peng eines Cie aT, amelanchiericolens 

10. Fore wing with Cu and A heavily shaded........ 11 

Fore wing with Cu and A not heavily shaded, 

though sometimes darker than other veins....12 

*Tarsal measurements in this key include only second joint of tarsus 

exclusive of.claw. Unless otherwise stated the alate form is indicated. 



11. 

12, 

13. 
14. 

15. 

16. 

17. 

18. 

19! 

20. 

ZA. 

p22. 

ae. 

24. 

Da: 

26. 
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“a 

Vein A of fore wing conspicuously longer than 

ED TaI GLOW NPR eer ARS ere AN Bee oleic cao nateli aya ep Sieseh ae! ey venaefuscae Davis 

Vein A: of fore wing shorter than cornicle...... coryli 

Developing ‘on -Magnoliaceae................--.- 13 

Not developing on Magnoliaceae................ 14 

Base of VI about 5 times length of tip* of V...liriodendri 

Cornicle with nearer 4% than % its length retic- 

ALLA Caer te Chan MOEN MSF AAG avai) aasalairiaitha, Eyal ietarsyallsione granarium 

Cornicle with nearer % than % its length retic- 

(Ullenteal |. Sie IA Se RO Aa a eee nee eee 15 

Cornicle with hardly more than iy its length 

HCPC VHC Hee cus Mensae teas have io where sas, ene eetbiaser satya te tiawehe 16 

Cornicle with at least Y%€ its length reticu- 

Hays 5 ie PMR NSS I ONT sa ee eNO i ta eg RE RR 17 

Cornicle conspicuously longer than vein A of 

HO MCMMIW TICs amare, Wana) Ae terra teas aaa en dtetaa uae ur californicum 

Cornicle conspicuously shorter than A.......... saurae 

Cornicle distinctly shorter than either vein A 

Ofdtore wing, or antennal MM... .......-.:.5:.. onagrae 

Cornicle not much shorter than either A or III..18 

Second joint of Ist tarsus less than %4 base 

GIB WANs Heian i ae AIRS SIREN Cette tn cata) So Ns cree 19 

Second joint of Ist tarsus more than % base 

CTMaRN Albert eee Ltanrni hy wits ate, Wy te ea Salas 20 

III with approximately distal 4% clear of sen- 

SOIT Geo aN Sa aI Ie a a iO ee Se Ma RIE pseudocoryli 

III with approximately distal % clear of sen- 

GONE 8 Gee punter aR a a re 1ilii 

Gorniclemideepyr blacks ae oes anc sic sete Siedelets pseudorosae 

Copnrclerpaleistonduskye soe yet emaciiaces cee ee 21 

All tibiae with base about setae paler giving a 

MOLedeusapPeATaniCeciscas ches oie escaeieis Geese cnn asclepiadis 

All tibiae with base about setae concolorous 

RAIMA CIPAC Clits aT A sok meus a socal aA sole geste tue oekers solanifolii 

Develo piles Omicr OSEAe ire ciieicis Ge ceerace sete Nc aeazeielele, ste 23 

Not Cevelopine ON IOSEcbcccocoscbodoocoucubUdoUT 24 

III of apterous female with 1 to few sensoria....dirhodum 

III of apterous female with 17 to 25 sensoria 

atime cssoOmewhat- uneven nOw ssa sn. soon ona pseudodirhodum 

III with sensoria in fairly regular single row....27 

III with sensoria not confined to single row..... 25 

IV of alate female with sensoria (8 more or 

NESS) Maer eno Maree Mec uAteae 3) seh cone nove CE See apa 2 26 

IV of alate female typically without sensoria 

(GOUuNEWIMES “MeO 6) IDEM) oolnoge onebooouosoos crataegi 

NVtiS mavens mall sheavyiwns secs bakes sec ersoeases purpurascens 

NV ACR Veins) ntl @ toch CAVvay nec Wire Sas cuse acre ee tere kaltenbachii 

*Distal part including sensorium. 
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27. Filament of VI approximately ™% length of A 

Old LOTS HE WALL sie ee ee a nate a seater illinoiensis 

Filament of VI nearly as long as or longer 

thaneANeuOnmhOLerawillle ar iiaeeie ener eT renee 28 

28. Base of VI approximately 3 times as long as II. .pisi 

Base of VI not more than 2% times II.......... pelargonii 

29. Apex of cornicle with definite reticulated area 

(distinctly more than 3 rows of reticulations) 

Cems aresolaniioli) Meese leer 30 

Apex of cornicle with about 3 rows of sub- 

apewi ental GiuincehuOsocbausanacescaboskeoonecans hieracii 

kaltenbachii 

30, Reticulated area of cornicle extending two- 

thirds its length; cornicle hardly longer than 

Cauda m(Sometimes shorten) arceiiee eee ener sanborni 

Reticulated area of cornicle hardly exceeding, 

if reaching, one-half its length..... ba eee ood 31 

31. Antennal III with sensoria. in single row........ 32 

Antennal JI] with sensoria too. numerous for 

SUN STE OW) eke elves i ooclis labo este Hie pine ar eee 33 
S2auConniclen deep, slack cea iyi isl mauNnl celina) oa: pseudorosae 

Gornicles pales stom iduskye- eden. a pee tee solanifolii 

33. Caudal projection sub-equal to cauda in length 

PAvAN or atwOuntatleducappearancecnmenc secret ce cnici (Schrank) 

Nomunusualicaudala projections... sais eee 34 

34. Antennal III nearly as long as IV+V and with 

apout 70); tuberculates sensotial.. -22 sesh gravicornis 

Antennal III not unusual in foregoing particu- 

ie etoynenal Des ap Un eee WO Neen Maron he nie meare ati eat a) 35 

35. Cornicle considerably shorter than III........... 37 

Cornicle nearly as long as or longer than III....36 

36) TI with approximately 45 ‘sensoria......¥...2.-2% eupatoricolens 

IYI with approximately 30 sensoria..../....0.... erigeronensis 

o/A Conniclesataleast.o,eas, long. aswAn seen cue 38 

Cornicle approximately 34 as long as A or 

SIO GEST Hae Rete ae lnah oieue Mets Ste Nata Recetas eae 39 

38. Reticulated area of cornicle % its length or 

NTU OE alee, regain eee OU heat Mea eli (at Ba epee CISD a luteola 

Reticulated area of cornicle less than % its 

J Kes eet aise cay la rata Mat te ie ea MUE a a aN rudbeckiae 

39. Cornicle not more than % as long as III........ tanaceti 

Cornicle distinctly longer than % of III........ 40 

40. Hind tibia approximately 2 times length of A 

OL FORE MwA iveiai ye Meera averlscsties erie Epon taraxaci 

Hind tibia approximately 2% times length of A 
OL pO REL) WATS) 2 Sah, wetehte cera a Teae a ay co eee Ar ambrosiae 
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FOOD PLANT CATALOG OF THE APHIDIDAE OF THE 

WORLD 

PRA Vales 

EDITH M. PATCH. 

CORNACEAE. DOGWOOD FAMILY. 

CORNUS. Cornel. 

C. amomum Mill. (sericea) Silky Cornel. Kinnikinnik. 

Anoecia corni Fabr. Wilson, 1918, p. 224. 

Aphis cornifoliae Fitch. Weed, 1888, p. 124. 

Schisoneura cornicola (Walsh). Weed, 1888, p. 129. 

C. asperifolia Michx. : 

Anoecia corny Fabr. Wilson, 1918, p. 224. 

Schizoneura corni Fab. Sanborn, 1904, p. 28. 

C. controversa. 

Siphocoryne cornicolum Matsumura. Matsumura, 1918a, p. 6. 

C. florida L. Flowering Dogwood. 

: Aphis cornifoliae Fitch. Monell, 1879, p. 25. 

C. Mas L. ; 

Aphis gossypii Glover (citrifolii Ashmead. In part) (citrulli Ash- 

mead) (cucumeris Forbes) (forbesi Weed?). Pergande, 1895, 

p. 314. 

C. paniculata L. Her. (candidissima Marsh). 

Anoecia corm Fabr. Wilson, 1918, p. 224. 

Aphis cornifoliae Fitch. Thomas, 1879, p. 101. 

Aphis maculata Oestlund. Williams, 1891, p. 10. 

Schizoneura corni Fab. Williams, 1891, p. 10. 

C. sanguinea L. | 

Anoccia corni Fab. (Schizoneura vagans Koch) (venusta Pass.). 

van der Goot, 1915a, p. 510. 

Aphis cornifoliae Fitch. Weed, 1888, p. 124. s 

Schizoneura corm Fab. (S. graminis Del Guercio) Del Guercio, 

1900, p. 103. 

Schizoneura corni (Fab.) Kalt. (S. vagans Koch) (Anoecia 

corni Koch) Buckton, 3, p. 107. 

Schizoneura corni Hartig. Wilson, 1918, p. 224. 

Schizoneura cornicola (Walsh). Weed, 1888, p. 129. 

*Papers from the Maine Agricultural Experiment Station: Ento- 

mology No. 103. For Parts I-V see Bulletins 202, 213, 220, 225 and 270. 
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Schizoneura kochii Lichtenstein. Wilson, 1918, p. 224. 

Vacuna dryophila Schrank. Kaltenbach, 1874, p. 296. 

C. (Svida) stolonifera Michx. Red Osier Dogwood. 

Anoecia corni Fabr. Wilson, 1918, p. 224. 

Anoecia cornicola Walsh. Wilson, 1918, p. 224. 

Aphis cornifoliae Fitch. Weed, 1893, p. 299. 

Eriosoma? cornicola Walsh. Walsh, 1862, p. 304. 

C. stricta Lam. Stiff Cornel. 

Aphis (Adactynus) cornus-stricta Rafinesque. Rafinesque, 1818. 

Cesp: 

Anoecia corni Fab. (Schizoneura venusta Pass.) Tullgren, 1909, 

p. 187. 

Anoecia corni Fab. (S. cerealium Szaniszlo) (S. fulviabdominalis 

Sasaki) (S. nigriabdominalis Sasaki). Matsumura, 1917b, p. 45. 

Anoecia querci (Fitch). (Eriosoma querci Fitch) (Rhizobius eleu- 

sinis Thos.) (Schizoneura panicola Thos.) (Anoecia corni 

American authors) (Anoecia oenotherae Wilson). Baker, 1916, 

p. 363. 

Aphis cornifila Del Guercio (cornifoliae Fitch?). Del Guercio, 

1909 (1910), p. 297. Redia VII. 

Aphis helianthi Monell. Wilson, 1918, p. 224. 

Aphis maculatae Oestlund. Oecestlund, 1887, p. 61. 

Schizoneura corni (Fab.) (venusta Pass.) (fungicola Walsh) 

(cornicola Walsh) (panicula Thomas). Osborn, 1890, Bur. Ent. 

Bitty ZA Oe Se ose Ske 

Schigoneura kochit Lichtenstein. Lichtenstein, La Flore. 

NYSSA. Tupelo. 

WN. multiflora. (Nyssa sylvatica). 

Phylloxera nyssae Pergande. Pergande, 1904b, p. 270. 

N. sylvatica. (Nyssa multiflora). 

Phylloxera nyssae Pergande. Wilson, 1918, p. 277. 

BRICACHAL bie Adie Eh AsVEbive 

ARBUTUS. - 

A. Menziesii Pursh. Madrone. 

Rhopalosiphum arbuti Davidson. Davidson, 1910, p. 379. 

A. Unedo L. Strawberry Tree. : 

Aphis arbuti Ferrari. Zoological Record, 1872, p. 417. 

Rhopalosiphum nervatum Gillette. (arbuti Davidson) Essig, 1917a, 

D330! 
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ARTOSTAPHYLOS. Bearberry. 

A. glauca. 
Phyllaphis coweni (Cockerell) (Cryptosiphum tahoense Davidson). 

Essig, 1915b, p. 195. 

A. manzanita. 

. sp 

Phyllaphis coweni (Cockerell) (Cryptosiphum tahoense Davidson) 

Essig, 1915b, p. 195. 

Rhopalosiphum nervatum Gillette. (arbuti Davidson) Essig, 1917a, 

p. 330. 

. pumila Nutt. 

Cryptosiphum tahoense Davidson. Wilson, 1918, p. 194. 

Phyllaphis coweni Gillette (Cryptosiphum tahoense Davidson). 

Davidson, 1911b, p. 560; 1912, p. 404. 

. tomentosa Lindl. 

Cryptosiphum tahoense Davidson. Wilson, 1918, p. 194. 

Phyllaphis coweni Gillette. (Cryptosiphum tahoense Davidson) 

Davidson, 1911b, p. 560; 1912, p. 404. 

. Uva-ursi L. 

Nectarophora sp. Cowen. Cowen, 1895, p. 124. 

Phyllaphis (Pemphigus) coweni Cockerell. Gillette, 1909b, p. 41. 

CALLUNA. 

. vulgaris. Heather. 

Aphis callunae Theobald. Theobald, 1915b. 

ERICA. 

. gracilis. 

Aphis rumicis Linn. Wilson, 1918, p. 238. 

Aphis ericae Walker.. Theobald, 1915b. 

RHODODENDRON. 

. californicum Hook. 

Macrosiphum rhododendri Wilson. Wilson, 1918a, p. 230. 

VACCINIUM.: 

. varingiaefolium Mia. 

Toxoptera aurantiit Boyer. (camelliae Kalt.) (aurantiae Koch) 

(coffeae Nietner) (Ceylonia theaecola Buckton) (theobromae 

Schout.) van der Goot, 1916b, p. 76, note p. 295. 
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PLUMBAGINACEAE. LEADWORT FAMILY. 

| STATICE. 

S. Limonium L. 

Aphis limonit Walker. Walker, 1848c, p. 2248. . 

PRIMULACEAE. PRIMROSE FAMILY. 

ANAGALLIS. Pimpernel. 

A. arvensis L. Common Pimpernel. 

Aphis chloris Koch. Passerini, 1874, pp. 137, 138. 

Aphis nerii Kalt. Macchiati, 1883, p. 255. 

Aphis nigro-rufa Walker. (Macrosiphum?) Walker, 1848c, p. 

2247; Theobald, 1913, p. 154. 

Aphis persola Walker. Walker, 1848c, p. 2246. 

Aphis rumicis Linn. Walker, 1850a, p. 19. 

ANAGALLIS. 

A. linifolia L. (collina). 

Aphis nerii Kalt. Passerini, 1863, p. 45. 

A. tenella L. 

Aphis nerii Kalt. Macchiati, 1883, p. 255. 

CYCLAMEN. 

C. sp. 

Macrosiphum circumflexa Buckton. Wilson, 1918, p. 228. 

' Myzus circumflexum (Buckton) Davis. (vincae Gillette). Davis, 

1914, p. 121. Canad. Ent. Vol. 46. 

Siphonophora circumflexa Buckton. Buckton, 1, p. 131. 

LYSIMACHIA. (Lubinia)  Loosestrife. 

L. mauritiana Lam. (Lubinia mauritiana). 

Aphis nerii Kalt. Passerini, 1863, p. 45.: 

L. sp. 

Aphis rumicis L. (evonymi Fab.) (papaveris Fab.) (atriplicis 

Fab.) (genistae Scopoli). van der Goot, 1915, p. 225. 

Pemphigus bursarius Linn. Wilson, 1918, p. 269. 

Pemphigus lactucarius Pass. Lichtenstein, Flore Supplement. 
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PRIMULA. Primrose. Cowslip. 

. cortusoides. 

Macrosiphum primulana Matsumura. Matsumura, 1917a, p. 361. 

. Forbesi Franch. 

Myzus persicae Sulzer. Gillette and Taylor, 1908, p. 35. 

. kewensis. 

Macrosiphum primulae ‘Theobald. Theobald, 1913, Jour. Ec. Biol. 

Vol. 8, p. 54. 

. veris. 

Aphis (Adactynus) furcipes Rafinesque. Rafinesque, 1817. 

. vulgaris. 

Macrosiphum primulae Theobald. Theobald, 1913, Jour. Ec. Biol. 

Wol, & i. S44 

~ Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 303. 

P. sp. 

Amphorophora latysiphon Davidson. Essig, 1917a, p. 329. 

Siphonophora malvae (Mosley) Pass. (A. pelargonii Kalt.) (A. 

pallida Walker) (S. pelargonii Koch) (S. diplantherae Koch). 

Passerini, 1863,. p. 14. 

STEIRONEMA. 

S. ciliatum. 

D. 

Ss. 

S. 

Aphis rumicis Linn. Wilson, 1918, p. 339. 

. heterophyllum. 

Macrosiphum circumflexa Buckton. Whlison, 1918, p. 339. 

. lanceolatum. 

Myzus circumflexum (Buckton) (vincae Gillette). Davis, 1914, 

p. 122, Canad. Ent. 

EBENACEAE. EBONY FAMILY. 

DIOSPYROS. Persimmon. 

virginiana L. Common Persimmon. 

Aphis diospyri Thomas. Thomas, 1879, p. 96. 

Macrosiphum circumflexum Buckton. Theobald, 1913, p. 54. 

SE WIR OIN Ciel” SIO MVR AMEN 

STYRAX. 

Benzoin Dryand. 

Astegopteryx styracophila Karsch. Tschirch, 1890, p. 52. 

japonicum Sieb. and Zucc. 

Astegopleryx nekoashti Sasaki. Zoological Record, 1907, p. 398. 
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SYMPLOCOS. 

S. subsessilis Choisy. (sessilifolia). 

Aulacorthum symplocois van der Goot. van der Goot, 1916b, p. 28. 

Toxoptera aurantii Boyer. (camelliae Kalt.) (aurantiae Koch) 

(coffeae Nietner) (Ceylonia theaecola Buckt.) (theobromae 

Schout.). van der Goot, 1916b, p. 76, note p. 295. 

OLEACEAE. OLIVE FAMILY. 

FORSYTHIA. 

F. viridissima Lindl. 

Nectarophora tabaci Pergande. Pergande, 1898, p. 300. 

Prociphilus venafuscus Patch. Patch, 1913, Bul. 207, p. 448. 

FRAXINUS. Ash. 

F, americanus L. White Ash. 

Aphis coryli Goetz. Kaltenbach, 1874, p. 432. 
Pemphigus bumeliae (Schrank). Kaltenbach, 1843, p. 184. 

Pemphigus fraxinifolu Riley. Jackson, 1908, p. 212. 

Phylloxera? fraximi Stebbins. Stebbins, 1910, p. 46. 

Prociphilus approximatus Patch. Patch, 1917a, p. 418. 

Prociphilus fraxini Linn. Wilson, 1918, p. 244. 

F. bungeana. 

Prociphilus bumeliae Schrank. Matsumura, 1917b, p. 88. 

F. dipetala H. and A. 

Pemphigus fraxini-dipetalae Essig. Essig, 1911b, p. 555. 

F. excelsior L. 

Aphis fraxini Fabr. Wilson, 1918, p. 244. 

Aphis fraxini Geoffrey. Kaltenbach, 1843, p. 140. 

Callipterus coryli (Goetz) Koch. Buckton, 3, p. 18. 

Prociphilus bumeliae (Schrank) Koch. (A. fraxini Fab.?) (E. 

bumelina Heyden). Koch, p. 282. bumelina is misprint for 

bumeliae. See Heyden, 1837, p. 295. 

Prociphilus bumeliae Schrank. (Holzneria poschingeri Licht.) 

van der Goot, 1915a, p. 449. 

Prociphilus fraxini Linn. Wilson, 1918, p. 244. 

Prociphilus nidificus (Fr. Low). Bayer, 1914a, p. 153. 

F, longicuspis. 

Siphocoryne fraxinicola Matsumura. Matsumura, 1917a, p. 359. 

F. nigra Marsh. (sambucifoli). Black Ash. 

Pemphigus fraxinifolui Riley. Jackson, 1908, p. 211. 

Prociphilus fraxinifoli Thomas. Wilson, 1918, p. 244. 

F. oregona Nutt. 

Pemphigus californicus Davidson. Davidson, 1914, Jour. Ec. Ent. 

Wolk, 7 Ds IZ 
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Pemphigus fraxinifolii Riley. Gillette) 1909a, p. 364. 

Prociphilus fraxini Linn. Wilson, 1918, p. 245. 

Prociphilus fraxinidipetalae Essig. Wilson, 1915b, p. 85. 

Prociphilus fraxinifolii Thomas. Wilson, 1918, p. 245. 

. ornus L. (Ornus europaea Pers.) 

Prociphilus nidificus (Fr. Low). Bayer, 1914a, p. 154. 

. pennsylvanica Marsh. Red Ash. . 

Pemphigus venafuscus Patch. Patch, 1909a, p. 319. 

. quadrangulata Michx. Blue Ash. 

Pemphigus fraxinifolu Riley. Hunter, 1901, p. 77. 

Prociphilus fraxini Linn. Wilson, 1918, p. 245. 

Prociphilus fraxinifolii Thomas. Wilson, 1918, p. 245. 

. sambucifolia Lam. 

Pemphigus fraxiufolu Riley. Hunter, 1901, p. 78. 

Prociphilus fraxinifolii Thomas. Wilson, 1918, p. 245. 

. Sp. 
Eriosoma bumeliae Heyden. (Aphis bumeliae Schrank) (Chermes 

lapidarius Fab.) (Lachnus lapidarius Burm.) Heyden, 1837, 

jo, 208: 

Pemphigus fraxini Hartig. Wilson, 1918, p. 244. 

_ Prociphilus bumeliae Schrank. Tullgren, 1909, p. 81. 

Prociphilus bumehae Schrank. (poschingeri Holzner in part). 

Nusslin, 1910a, p. 293. 

Prociphilus fraxini Fab. Lichtenstein, La Flore. 

Prociphilus mdificus Low. Tullgren, 1909, p. 81. 

Prociphilus nidificus Low. (poschingeri Holzner in part). 

Nusslin, 1910a, p. 293. . 

Thecabius californicus Davidson. Swain, 1919a, p. 166. 

JASMINUM. Jasmine. 

. Officinale. 

Aphis rumicis Linn. Wilson, 1918, p. 258. 

St 
Aphis malvae Koch. Das, 1918a, p. 271. 

Macrosiphum jasmini Clarke. Wilson, 1918, p. 258. “Jasmine.” 

Nectarophora jasmini Clarke. Clarke, 1903, p. 253. 

LIGUSTRUM. Privet. 

. ibota Sieb. 

Macrosiphum ibotum Essig and Kuwana. Essig and Kuwana, 

1918a, p. 40. 

. vulgare L. Privet or Prim. 

Asiphum ligustrinellum Koch. Koch, p. 247. 

Rhopalosiphum ligustri (Kalt.) Pass. Buckton, 2, p. 14. Bayer, 

1914a, p. 152. 

Rhopalosiphum ligustri. Ross, 46th Rept. Ent. Soc. Ont. p. 23. 
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L. sp. 

Aphis ligustri Mosley. Wilson, 1918, p. 265. 

Aphis ligustriella Theobald. Wilson, 1918, p. 265. 

OLEA. 

O. europea. 

Eriosoma oleae Leach. Wilson, 1918, p. 277. 

OSMANTHUS. 

O. aquifolium Sieb. 
Prociphilus osmanthae Essig and Kuwana. Essig and Kuwana, 

1918a, p. 40. 

SYRINGA. Lilac. 

S. amurense. 

Prociphilus bumeliae Schrank. Matsumura, 1917b, p. 88. 

S. amurensis Rupr. 

Macrosiphum syringae Matsumura. Matsumura, 1918a, p. 4. 

S. vulgaris L. Common Lilac 

Myzus persicae Sulzer. Gillette and Taylor, 1908, p. 36. 

Prociphilus (Pemphigus) venafuscus Patch. Patch, 1909a, p. 319. 

Prociphilus fraxini Linn. Wilson, 1918, p. 341. 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 341. 

SSD: 

Aphis medicaginis Koch. Swain,.1919a, p. 175. 

Macrosiphum malvicola Matsumura. Matsumura, 1917a, p. 359. 

LOGANIACEAE. LOGANIA FAMILY. 

BUDDLEIA. 

B. madagascariensis Lam. 

Aphis buddleiae. Theobald. Theobald, 1918a, p. 281. 

GENTIANACEAE. GENTIAN FAMILY. 

FRASERA. American Columbine. 

F. speciosa Dougl. 

Nectarophora martini Cockerell. Cockerell, 1903a, p. 170. 

GENTIANA. 

G. cruciata. 

Aphis epilobu Kalt. Wilson, 1918, p. 247. 
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LIMNANTHEMUM.. Floating Heart. 

L. nymphoides Hoffingg. 
Rhopalosiphum nymphaeae (L.) Koch. (A. butomi Schrank) (R. 

najadum Koch). Passerini, 1863, p. 21. 

MENYANTHES. Buckbean. 

M. trifoliata L. 
Rhopalosiphum nymphaeae (L.) Koch. (A. butomi Schrank) (R. 

najadum Koch). Passerini, 1863, p. 21. 

Siphocoryne nymphaecae Linn. (aquaticum F.) (alismae Koch) 

(najadum Koch) (butomi kes Cora Jackson). Theo- 

loeillcl) ChlGre, toy) Niles, 

NYMPHOIDES. 

N. peltatum. 

Siphocoryne nymphaeae Linn. Wilson, 1918, p. 277. 

VILLARSIA. 

V. sp. : 

Aphis pallida Walker. Walker, 1848b, p. 430. 

Macrosiphum pallida Walker. Wilson, 1918, p. 353. 

APOCYNACEAE. DOGBANE FAMILY. 

APOCYNUM. Dogbane. 

A. androsaemifolium L. Spreading Dogbane. 

Aphis apocyni Koch. Koch, p. 98. 

A. cannabinum L. Indian Hemp. 

Aphis apocyni Koch. Thomas, 1879, p. 94. 

Aphis asclepiadis Fitch. Williams, 1891, p. 10. 

Aphis lutescens Monell. Williams, 1891, p. 10. 

A. sp. . 
Aphis asclepiadis Fitch. Oestlund, 1887, p. 60. 

Toxoptera aurantii Boyer. (camelliae Kalt.) (coffeae Nietner) 

(Ceylonia theaecola Buckt.) (Toxoptera theobromae Schout.) 

van der Goot, 1916b, p. 76. 

NERIUM. 

N. oleander L. Oleander. 

Aphis asclepiadis Fitch. Wilson, 1918, p. 276. 

Aphis lutescens Monell. Wilson, 1918, p. 276. 

Aphis nerii Kalt. Kaltenbach, 1843, p. 119. 
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Aphis nerti Boyer (asclepiadis Fitch). Sanborn, 1904, p. 52. 

Aphis nerti Fonsc. Essig, 1917a, p. 340. 

Aphis papaveris Fab. Kaltenbach, 1874, p. 269. 

Aphis rumicis Linn. Walker, 1850a, p. 19. 

Aphis silybi Passerini. Del Guercio, 1909 (1910), Redia VII, 

pDieZO7e 

Cryptosiphum neri Perez. Wilson, 1918, p. 276. 

Myzus asclepiadis Pass. Ferrari, 1872, p. 62. 

Myzus nerti Boyer. Wilson, 1918, p. 276. 

Rhopalosiphum dianthi (Schrank) Koch (persicae, Puceron du 

pecher Morren) (rapae Curtis) (floris rapae Curtis) (dubia 

Curtis) (vastator Smee) (persicaecola Boisduval). Buckton,. 

D5. IVA 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 276. 

. Sp. 
Aphis lutescens Monell. Lichtenstein, La Flore. 

Cryptosiphum nerii Stefani. Schouteden, 1906c. 

Rhopalosiphum persicae Sulzer. Lichtenstein, Flore Supplement. 

VINCA. Periwinkle. 

. major L. 

Amphorophora latysiphon Davidson. Davidson, 1912, p. 409. 

Macrosiphum convolvuli Kalt. Wilson, 1918, p. 353. 

Macrosiphum vincae Walker. Wilson, 1918, p. 353. 

Myzus vincae Gillette. Davidson, 1910, p. 380. 

Siphonophora convolvuli Kalt. (A. vincae Walker). Buckton, 1, 

p. 149. 

. minor.L. Common Periwinkle. “Myrtle.” 

Aphis vincae Walker. Kaltenbach, 1874, p. 438. 

Macrosiphum convolvuli Kalt. Theobald, 1913, p. 55. 

Macrosiphum vincae Walker. Wilson, 1918, p. 353. 

V. sp. 

Macrosiphum circumflexa Buckton. Wilson, 1918, p. 353. 

Myzus circumflexus Buckton. Swain, 1919a, p. 176. 

Myzus persicae Sulzer. Gillette and Taylor, 1908, p. 36. 

Myzus vincae Gillette. Gillette, 1908b, p. 19. 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 353. 

ASCLEPIADACEAE. MILKWEED FAMILY. 

ACERATES. Green Milkweed. 

A. angustifolia Nutt. See Asclepias stenophylla Gray. 

A. floridana (Lam.) Hitche. (longifolia). 

Aphis asclepiadis Fitch. Williams, 1891, p. 17. 
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ASCLEPIAS. Milkweed. 

. amplexicaulis Sm. (obtusifolia). 

Callipterus asclepiadis Monell. Hunter, 1901, p. 89. 

. curassavica L. 

Aphis nerti Boyer. (Myzus asclepiadis Pass.) (Aphis gomphoro- 

carpi van der Goot). van der Goot, 1916b, p. 101. 

Myzus asclepiadis Pass. Passerini, 1863, p. 25. 

. grandiflora. 

Myzus asclepiadis Pass. Ferrari, 1872, p. 62. 

A. incarnata L. Swamp Milkweed. 

Aphis lutescens Monell. Williams, 1891, p. 17. 

A. lunata. 
Mysus asclepiadis Pass. (Aphis nigripes Theobald). Theobald, 

1915c, p. 129. 

A. mexicana Cav. 

Aphis lutescens Monell. Davidson, 1910, p. 377. 

. Obtusifolia. 

Myzocallis asclepiadis Monell. Wilson, 1918, p. 198. 

. speciosa Torr. 

Aphis asclepiadis Fitch. Wilson, 1918, p. 198. 

Aphis gossypii Glover. Essig, 1917a, p. 338. 

Aphis nerw Fonsce. (A. lutescens Monell). Essig, 1917a, p. 341. 

Nectarophora asclepiadis Cowen. Cowen, 1895, p. 123. 

. stenophylla Gray. (Acerates angustifolia Nutt.) 

Aphis asclepiadis Fitch. Hunter, 1901, p. 120. 

. syriaca L. (A. cornuti). Common Milkweed or Silkweed. 

Aphis asclepiadis Fitch. Oecestlund, 1887, p. 60. 

Aphis lutescens Monell. Monell, 1879, p. 23. 

Callipterus asclepiadis Monell. Oecstlund, 1887, p. 42. 

Macrosiphum asclepiadifolii Thomas. Wilson, 1918, p. 198. 

Myzocallis asclepiadis Monell. Wilson, 1918, p. 198. 

Myzus asclepiadis Pass. Passerini, 1863, p. 25. 

Mysus nerw Boyer. Wilson, 1918, p. 198. 

Nectarophora asclepiadis Fitch. Hunter, 1901, pp. 93, 112, 121. 

Siphonophora asclepiadifoli Thomas. (asclepiadis? Fitch). 

Thomas, 1879, p. 58. 

. tridentata. 

Macrosiphum asclepiadis Cowen. Wilson, 1918, p. 198. 

. tuberosa L. Butterfly Weed. Pleurisy-root. 

Myzus asclepiadis Pass. Ferrari, 1872, p. 62. 

. vestita H. and A. Woolly Milkweed. 

Aphis gossypu Glover. Essig, 1917a, p. 339. 

Aphis neru Fonsc. (lutescens). Essig, 1917a, p. 341. 

. Sp. 
Aphis asclepiadis Fitch. Gillette, 1910, p. 404. 

Aphis nerii Boyer (asclepiadis Fitch). Sanborn, 1904, p. 52. 
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Callipterus asclepiadis Monell. Sanborn, 1904, p. 39. 

Macrosiphum solanifolii (Ashmead). Britton and Lowry, 1918, 

(17th Rept:) p. 292. 

Myzocallis asclepiadis (Monell). Gillette, 1910, p. 368. 

Rhopalosiphum lactucae (Kalt.). Swain, 1919a, p. 160. 

CALOTROPIS. 

C. gigantea Dryand. 

Aphis nerti Boyer (nerii Licht.) (gomphorocarpi van der Goot). 

van der Goot, 1916b, p. 101. 

Aphis nerii Boyer. Das, 1918a, p. 269. 

C. procera. 
Aphis calotropidis Del Guercio. Wilson, 1918, p. 208. 

Aphis neru Boyer. Das, 1918a, p. 269. 

Aphis paoli Del Guercio. Wilson, 1918, p. 208. 

CRYPTOSTEGIA. 

C. grandiflora. 

Aphis malui Koch. Das, 1918a, p. 270. 

Aphis neruw Boyer. Das, 1918a, p.-270. 

CYNANCHUM. 

C. dalhousie. 
Aphis nerii Boyer. Das, 1918a, p. 205. 

DRAGEA. 

D. volubilis. 

Aphis nerii Boyer. Das, 1918a, p. 205. 

GOMPHOCARPUS. 

G. fruticosus. 

Aphis gomphorocarpi van der Goot. van der Goot, 1912, p. 276. 

Myzus asclepiadis Pass. (Aphis nigripes Theobald). Theobald, 

1915c, p. 129. 

G. fructicosus. (Gomphorocarpus fructicosus?). 

Aphis gomphorocarpi van der Goot. Wilson, 1918, p. 249. 

HOYA. 

H. longifolia. 

Aphis nerii Boyer. Das, 1918a, p. 205. 

H. volubillis. 
Aphis neru Boyer. Das, 1918a, p. 271. 
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PERGULARIA. 

. extensa. 

Aphis foveolata Del Guercio. Wilson, 1918, p. 283. 

PERIPLOCA. 

. graeca L. 

Aphis nasturtu Kaltenbach. Del Guercio, 1909 (1910), Redia, VII, 

p. 297. 

CONVOLVULACEAE. CONVOLVULUS FAMILY. 

CALYSTEGIA. 

. sepium R. Br. Hedge Bindweed. 

Siphonophora vincae Walker. Passerini, Flora. 

. Soldanella R. Br. Prod. (Convolvulus Soldanella). 
Aphis derelicta Walker. Walker, 1849c, p. 50. 

ESD: 
Macrosiphum vincae Walker. Wilson, 1918, p. 208. 

CONVOLVULUS. Bindweed. 

. Althaeoides L. 

Aphis convolvulicola Ferrari. Macchiati, 1883, p. 239. 

Siphonophora solani Kalt. Macchiati, 1883, p. 231. 

. arvensis L. 

Amphorophora latysiphon Davidson. Davidson, 1912, p. 409. 

Aphis convolvulicola Ferrari. Ferrari, 1872, p. 67. 

Macrosiphum convolvuli Kalt. Wilson, 1918, p. 223. 

Macrosiphum solanifolii Ashmead. Smith, 1919a, p. 50. 

. major. 

Myzus persicae (Sulzer). Das, 1918a, p. 269. 

Siphonophora convolvuli Kalt. (A. vincae Walker). Buckton, 

1, p. 149. 

. minor. 

Siphonophora convolvuli Kalt. (A. vincae Walker). Buckton, 

1, p. 149. 

. sepium. 

Aphis convolvuli Kalt. Kaltenbach, 1874, p. 443. 

Macrosiphum. convolvuli Kalt. Wilson, 1918, p. 223. 

. tricolor. 

Macrosiphum convolvuli Kalt. Wilson, 1918, p. 223. 

SSD: 
Aphis gossypu Glover. (citrifolii Ashmead, in part) (citrulli Ash- 

mead) (cucumeris Forbes) (forbesi Weed?). Pergande, 1895, 

p. 314. 
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Macrosiphum ludovicianae Oestlund. Swain, 1919a, p. 164. 

Myzus persicae Sulzer. Gillette and Taylor, 1908, p. 36. 

IPOMOEA. 

I. Batatas Lam. 

Macrosiphum solanifolii (Ashmead). Houser, 1917a, p. 69. 

I. crispa. 

Mysus persicae (Sulzer). Das, 1918a, p. 168. 

I. guttata. 

Aphis malvae Koch or A. malvoides Das. Das, 1918a, p. 271. 

Myzus persicae (Sulzer). Das, 1918a, p. 168. 

I. hederacea Jacq. 

Rhopalosiphum magnoliac Essig and Kuwana. Essig and Kuwana, 

1918a, p. 39. 

I. mexicana. 

Aphis malvae Koch or A. malvoides Das. Das, 1918a, p. 271. 

Myzus persicae (Sulzer). Das, 1918a, p. 168. 

I. palmata. 

Aphis malvae Koch or A. malvoides. Das. Das, 1918a, p. 271. 

I. purpurea. 

Macrosiphum convolvuli Kalt. Wilson, 1918, p. 257. 

Macrosiphum solanifolii Ashmead. Smith, 1919a, p. 50. 

I. sp. 

Aphis gossypu Glover (malvae Koch) (cucurbiti Buckt.) (citri- 

folti Ashm.) (citrulli Ashm.) (cucumeris Forbes). van der 

Goot, 1916b, p. 93. 

Aphis minuta Wilson. Wilson, 1918, p. 257. On “Aero Potato.” 

Rhopalosiphum persicae Sulzer. Matsumura, 1917a, p. 362. 

HYDROPHYLLACEAE. WATERLEAF FAMILY. 

NEMOPHILA. 

N. sp. 

Siphonophora convolvuli Kalt. (A. vincae Walker). Buckton, 1, 

p. 149. 

BORAGINACEAE. BORAGE, BRAM TEYe 

AMSINCKIA. 

A. intermedia Fisch. Buckthorn weed. 

Aphis senecio Swain. Swain, 1918a, p. 17. 

A. spectabilis Fand. M. 

Aphis senecio Swain. Swain, 1918a, p. 17. 

Myzus persicae Sulzer. Essig, 1911c, p. 600. 
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A. sp. 

Aphis bakeri Cowen. Wilson, 1918, p. 191. 

Aphis bakeri Gillette. Davidson, 1914, Vol. 7, p. 133. 

Aphis senecio Swain. Swain, 1918a, p. 17. 

Aphis sp. Davidson, 1909, p. 303. 

Rhopalosiphum diantht Schrank. Davidson, 1910, p. 378. 

Rhopalosiphum persicae (Sulz.) Swain, 1919a, p. 160. 

ANCHUSA. 

A. italica Retz. 

Aphis symphiti Schrank. Passerini, 1863, p. 40. 

A. officinalis. 

Aphis symphiti Schrank. Theobald, 1915b. 

BORAGO. 

B. officinalis L. 

Aphis cardui Linn. Wilson, 1918, p. 205. 
Aphis rumicis Linn. (fabae Kirby) (genistae Scopoli) (ulicis 

Fab.?) (euphorbiae Kalt.?) (dahliae Mosley) (Cinara rumicis 

Mosley) (Rumicifex Amyot) (Genistifex Amyot). Buckton, 

2, p. 84. 

Aphis silybi Pass. Ferrari, 1872, p. 71. 

Aphis symphiti Schrank. Theobald, 1915b. 

CORDIA. 

C. myxa Linn. 

Aphis gossypii Glover (malvae Koch) (cucurbiti Buckt.) (citri- 

folii Ashm.) (citrulli Ashm.) (cucumeris Forbes). van der 

Goot, 1916b, p. 93. 

CYNOGLOSSUM. Hound’s Tongue. 

C. officinale L. Common Hound’s Tongue. 

Aphis adjecta Walker. Walker, 1849c, p. 46. 

Aphis consors Walker. Walker, 1848a, p. 2218. 

Aphis (Macrosiphum?) cynoglossi Walker. Theobald, 1913, p. 154. 

Aphis particeps Walker. Walker, 1848c, p. 2217. 

Aphis petasitidis Buckton. Bucktoa, 2, p. 71. 

Aphis prum Koch (Aphis cardui Linn.). Dobrowljansky, 1913, 

p. 45. 

Aphis socia Walker. Walker, 1848c, p. 2217. 

Aphis sodalis Walker. Walker, 1848c, p. 2218. 

Aphis symphiti Schrank. Wilson, 1918, p. 229. 
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Aphis cynoglossi Licht. (ined.) Lichtenstein, La Flore. 

Aphis rumicis Linn. Wilson, 1918, p. 229. 

Aphis. tuberosae Boyer. Wilson, 1918, p. 229. 

Cerataphis lataniae Boisduval (brasiliensis Hempel) (orchidearum 

_ Westwood). Schouteden, 1906a, p. 197. 

Myzocallis cyperis Macchiati. Wilson, 1918, p. 229. 

Phorodon cynoglossi Willliams. Williams, 1910 (1911), p. 89. 

Rhopalosiphum dianthi Schrank. Davidson, 1910, p. 378. 

Rhopalosiphum persicae Sulzer. Swain, 1919a, p. 164. 

ECHINOSPERMUM. 

E. lappula. 

Aphis lappula Schrank. Wilson, 1918, p. 235. 

Macrosiphum jaceae Linn. Wilson, 1918, p. 235. 

ECHIUM. Viper’s Bugloss. 

E. vulgare L. Blue-weed. Blue Devil. 

Aphis familiaris Walker (adjuvans) (adscita). Theobald, 1917a, 
2 Davo: 

Aphis lycopsidis (including consueta, the oviparous. female; ad- 

justa, the nymph; suffragans, the alate female; also, conjuncta 

and basalis). Theobald, 1917a, p. 3. 

Aphis symbhiti Schrank. Passerini, 1863, p. 40. 

Macrosiphum jaceae Linn. Wilson, 1918, p. 235. 

HELIOTROPIUM. Turnsole. 

H. europaeum L. 

Aphis heliotropii Macchiati. Schouteden, 1906a, p. 221. 

Macrosiphum solani Kalt. Wilson, 1918, p. 251. 

H. indicum Linn. 

Aphis yossypu Glover (malvae Koch) (cucurbiti Buckt.) (citri- 

folii Ashm.) (citrulli Ashm.) (cucumeris Forbes)» van der 

Goot, 1916b, p. 93. 

H. peruvianum L. 

Aphis dianthi Schrank. Walker, 1850a, p. 394. 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 251. 

Rhopalosiphum staphyleae Koch. Wilson, 1918, p. 251. 

LITHOSPERMUM. 

L. arvense. 

Macrosiphum jaceae Linn. Wilson, 1918, p. 266. 

L. fruticosum. 

Macrosiphum jaceae Linn. Wilson, 1918, p. 266. 
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L. offiicinale. 

Aphis cardui Linn. Wilson, 1918, p. 266. 

Macrosiphum jaceae Linn. Wilson, 1918, p. 266. 

L. pilosum Nutt. 
Aphis lithospermii Wilson. Wilson, 1915b, p. 100. 

LYCOPSIS. Bugloss. 

L. arvensis L. Small Bugloss. 

M. 

Aphis adjecta Walker. Wilson, 1918, p. 269. 

Aphis adjucta Walker. Wilson, 1918, p. 269. 

Aphis adjuta Walker. Walker, 1848c, p. 2220. 

Aphis adjuvans Walker. Walker, 1848c, p. 2220. 

Aphis adscita Walker. Walker, 1848c, p. 2220. 

Aphis basalis Walker. Walker, 1848c, p. 2220. 

Aphis bufo Walker. Walker, 1848b, p. 46. 

Aphis conjuncta Walker. Walker, 1848c, p. 2220. 

Aphis consucta Walker. Walker, 1848c, p. 2219. 

Aphis familiaris Walker. Walker, 1848c, p. 2220. 

Aphis lycopsidis Walker. Walker, 1848c, p. 2219. 

Aphis suffragans Walker. Walker, 1848c, p. 2221. 

MYOSOTIS. Scorpion-grass. Forget-me-not. 

palustris Lam. 

Aphis helichrysi Kalt. Wilson, 1918, p. 275. 

Aphis myosotidis Koch. Passerini, 1863, p. 50. Theobald, 1911-12. 

Aphis symphiti Schrank. Wilson, 1918, p. 275. 

. scorpiodes. 

Aphis diantht Schrank. Walker, 1850a, p. 394. 

Aphis rumicis Linn. Walker, 1850a, p. 19. 

Rhopalosiphum persicae Sulz. Wilson, 1918, p. 275. 

M. sylvatica. 

Aphis symphiti Schrank. Wilson, 1918, p. 275. 

M. Welwitschii Boiss. Reut. 

Anuraphis myosotidis Koch. Del Guercio, 1909 (1910), Redia, VII, 

 p. 298. 

NONNEA. 

. lutea Reichb. 

Siphonophora malvae (Mosley) Pass. (A. pelargonii Kalt.) (A. 

pallida Walker) (S. pelargonii Koch) (S. diplantherae Koch). 

Passerini, 1863, p. 14. 

ONOSMA. 

stellulatum Waldst. 

Aphis carduwi Auct.- Kalt. (onopordi Schrank) (chrysanthemi 

Koch) Ferrari, 1872, p. 68. 
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PULMONARIA. 

P. officinalis. 

Macrosiphum jaceae Linn. Wilson, 1918, p. 307. 

RAMONA. 

R. stachyoides. Black Sage. 

Aphis ramona Swain. Swain, 1918a, p. 14. 

SYMPHYTUM. Comfrey.. 

S. officinale L. Common Comfrey 

Aphis consolidae Pass. Kaltenbach, 1875, p. 448. 

Aphis symphiti Schrank. Passerini, 1863, p. 40. van der Goot, 

LOWS ee pay 235. 

VERBENACEAE. VERVAIN FAMILY. 

CLERODENDRON. 

Q . trichotomum Thunb. 

Aphis gossypii Glover. Essig and Kuwana, 1918a, p. 39. 

C. villosum Blume (trichotomum). 

Aphis clerodendri Matsumura. Matsumura, 1917a, p. 356. 

DURANTA. 

9 ellisia. (D. plumieri). 

Aphis nerti Kalt. Wilson, 1918, p. 234. 

D. plumieri Jacq. 

Aphis gossypii Glover (malvae Koch) (cucurbiti Buckt.) (citri- 

folii Ashm.) (citrulli Ashm.) (cucumeris Forbes). van der 

Goot, 1916b, p. 93, note p. 295. 

D. sp. 

Aphs durantae Theobald. Theobald, 1918a, p. 274. 

Aphis durranti Das. Das, 1918a, p. 270. 

Aphis malvoides Das. Das, 1918a, p. 270. 

Aphis nerii Kalt. Lichtenstein, Flore Supplement. 

2 LANTANA. 

sa . camara Linn. 

Aphis gossypii Glover (malvae Koch) (cucurbiti Buckt.) (citri- 

folii Ashm.) (citrulli Ashm.) (cucumeris Forbes). van der 

Goot, 1916b, p. 93. 

L. sp. 

Forda myrmecaria Boisduval. Wilson, 1918, p. 261. 
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LIPPIA. (Aloysia). 

. citriodora H. B. 

~Myzus ribis Linn. (Aphis). Ferrari, 1872, p. 62. 

Myzus targionit Del Guercio (Myzus ribis? Linn. Ferrari.). Del 

Guercio, 1900, p. 152. 

TECTONA. 

. grandis Linn. 

Aphis tectonae van der Goot. van der Goot, 1916b, p. 111. 

VERBENA. Vervain. 

. aubletia. 

Aphis aubletia Sanborn. Wilson, 1918, p. 350. 

. canadensis (L) Britton. (Aubletia Jacq.) 

Aphis aubletia Sanborn. Sanborn, 1904, p. 49. 

Aphis maidiradicis Forbes. Vickery, 1910, p. 104. 

. chamaedryfolia Juss. 

Aphis capsellae Kalt. Macchiati, 1883, p. 238. 

Aphis verbenae Macchiati. Macchiati, 1883, p. 258. 

Rhopalosiphum persicae Pass. Passerini, Flora. 

Siphonophora malvae (Mosley) Pass. (A: pelargonii Kalt.) (A. 

pallida Walker) (S. diplantherae Koch). Passerini, 1863, p. 

14 and Passerini, Flora. 

. hastata L. Blue Vervain. 

“Aphis (Dactynus) verbena-hastata Raf. Rafinesque, 1818. 

. Officinalis Linn. European Vervain. 

Aphis capsellae Kalt. Passerini, 1863, p. 40. 

Aphis rumicis Linn. Wilson, 1918, p. 350. 

Aphis verbenae Macchiati. Macchiati, 1883, p. 258. 

Macrosiphum verbenae Thomas. Wilson, 1918, p. 350. 

V. sp. 

Aphis malvae Walker. Buckton, 2, p. 43. 

Mysus persicae Sulzer. Gillette and Taylor, 1908, p. 35. 

Siphonophora verbenae Thomas. Thomas, 1879, p. 63. 

VITEX. 

V. Agnus-castus L. 
Aphis viticis Ferrari. Ferrari, 1872, p. 67. 

V. negundo. 

Aphis durranti Das. Das, 1918a, p. 273. 

Aphis malvoides Das. Das, 1918a, p. 273. 
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LABIATAE. MINT FAMILY. 

AJUGA. Bugle Weed. 

A. genevensis. 

Mysus ajugae Schouteden. Wilson,’ 1918, p. 187. 

A. reptans L. 

Myzus ajugae Schouteden. Schouteden, 1906a, p. 231. 

AUDIBERTIA. (Ramona). 

A. stachyoides Benth. Black Sage. 

Aphis ramona Swain. Swain, 1918a, p. 14. 

BALLOTA. Fetid Horehound. 

B. nigra L. Black Horehound. 

Aphis ballotae Pass. Passerini, 1860, p. 35. 

Aphis scabiosae Kalt.  Buckton, 2, p. 55. 

Macrosiphum hieracti Schrank. Wilson, 1918, p. 201. 

BRUNELLA. : 

B. vulgaris. 

Aphis brunellae Schouteden. Wilson, 1918, p. 207. 

CALAMINTHA. 

C. acinos. 

Aphis clinopodu Pass. Wilson, 1918, p. 208. 

Aphis origani Pass. Wilson, 1918, p. 208. 

C. clinopodium Benth. 

Aphis clinopodii Pass. Passerini, 1863, p. 36. 

Aphis origani Pass. Passerini, 1860, p. 36. 

Phorodon calanuinthae Macchiati. Zoological Record, 1885, p. 240. 

C. Nepeta Savi. (Satureja Nepeta). 

Aphis origani Pass. Kaltenbach, 1874, p. 479. 

sp. 

Aphis nepeta Kalt. Lichtenstein, La Flore. 

Rhopalosiphum ‘calaminthae Licht. (ined.). Lichtenstein, La Flore. 

a 

COLEUS. 

C. aromaticus Benth. 

Phorodon minutum van der Goot. van der Goot, 1916b, p. 43. 
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GALEOPSIS. Hemp Nettle. 

Ladanum L. Red Hemp Nettle. 

Aphis quaerens Walker. Walker, 1849c, p. 48. 

Aphis symphiti Schrank. Passerini, 1863, p. 40. 

Phorodon galeopsidis Kalt. Wilson, 1918, p. 246. 

Rhizobius sonchi Pass. Passerini, 1863, p. 80. 

. Tetrahit L. (bifida). Common Hemp Nettle. 

Myzus ribis Linn. (Aphis galeopsidis Kalt.) (?Myzus whitei Theo- 

bald) (?M. dispar Patch) Haviland, 1919b, p. 98. 

Phorodon galeopsidis (KKalt.) Pass. Buckton, 1, p. 173. 

G. versicolor Curt. 

Aphis galeopsidis Kalt. Kaltenbach, 1874, p. 484. 

G. sp. 

Myzus galeopsidis Kalt. (laurii van der Goot). van der Goot, 

1915, p. 109. 

LAMIUM. Dead Nettle. 

L. album L. 

Aphis helichrysi Kalt. Wilson, 1918, p. 261. 

Aphis odorikonis Matsumura. Matsumura, 1917a, p. 357. 

Phorodon galeopsidis (Kalt.) (Aphis). Buckton, 1, p. 173. 

L. amplexicaule L. Henbit. 

Aphis galeopsidis Kalt. Kaltenbach, 1874, p. 484. 

Phorodon galeopsidis Kalt. Wilson, 1918, p. 261. 

- maculatum. 

Aphis helichrysi Kalt. Wilson, 1918, p. 261. 

. purpureum L. 

Aphis balsamitae Muller. Wilson, 1918, p. 261. 

Aphis helichrysi Kalt. Wilson, 1918, p. 261. 

Aphis lamu Koch. Wilson, 1918, p. 261.. 

Aphis rumicis Linn. Walker, 1850a, p. 19. 

Chaitophorus montemartini Del Guercio. Wilson, 1918, p. 261. 

Macrosiphum lami Theobald. Theobald, 1915b, reprint p. 6. 

Mysus galeopsidis Kalt. (Phorodon galeopsidis Licht.) (Myzus 

lamii van der Goot). van der Goot, 1915, p. 109. 

Myzus lamii van der Goot. Wilson, 1918, p. 261. 

Phorodon galeopsidis (Kalt.) Pass. (Walker ex parte). Pass- 

erini, 1863, p. 19. 

J aSDs: 
Aphis lamti Koch. Kaltenbach, 1874, p. 483. 

Myzus ribis Linn. (Aphis galeopsidis Kalt.) (?Myzus whitei Theo- 

bald) (?M. dispar Patch). Haviland, 1919b, p. 80. 

Pterocomma farinosus Del Guercio. Wilson, 1918, p. 261. 

Rhopalosiphum hippohaes (galeopsidis Kalt.). Gillette, 1915, 

Jour Heisbnteavol.. Sasp. ovo: : 
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LEONURUS. 

L. cardiaca. 

Aphis helichrysi Kalt. Wilson, 1918, p. 265. 

Aphis plantaginis Schrank. Wilson, 1918, p. 265. 

Phorodon galeopsidis Kalt. Wilson, 1918, p. 265. 

L. sp. 

Myzus ribis (Linn.). Gillette and Bragg, 1917b, p. 340. 

LEUCAS. 

L. lavandulaefolia Sm. 

Aphis gossypii Glover. (malvae Koch) (cucurbiti Buckt.) (citri- 

folii Ashm.) (citrulli Ashm.) (cucumeris Forbes). van der 

Goot, 1916b, p. 93, note p. 295. 

L. sp. . 

Aphs malvae Koch. Das, 1918a, p. 271. 

MARRUBIUM. Horehound. 

M. sp. 

Aphis ballotae Pass. Lichtenstein, La Flore. 

MENTHA. Mint. 

M. aquatica L. (hirsuta). 

Aphis dianthi Schrank. Walker, 1850a, p. 394. 

Aphis menthae Walker. Walker, 1852, p. 1045. 

Aphis rumicis Linn. Walker, 1850a, p. 19. 

Aphis tentans Walker. Walker, 1852, p. 1045. 

Kaltenbachiella menthae Schouteden. Theobald, 1915b, reprint 

Db 10 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 273. 

M. arvensis L. 

Aphis maidiradicis Forbes. (menthae-radicis Cowen). Vickery, 

1910, p. 103. 

Aphis menthae Walker. Kaltenbach, 1874, p. 474. 

Aphis menthae-radicis Cowen. Wilson, 1918, p. 273. 

Kaltenbachiella menthae Schouteden. Schouteden, 1906a, p. 196. 

Macrosiphum menthae Buckton. Wilson, 1918, p. 273. 

Phorodon menthae Buckton (Siphonophora menthae Buckton?). 

van der Goot, 1915, p. 135. 

Rhigobius menthae Pass. Ferrari, 1872, p. 84. 

M. canadensis L. 

Aphis menthae-radicis Cowen. Cowen, 1895, p. 121. 

Siphonophora menthae Buckton. Wiliams, 1891, p. 18. 

M. hirsuta. 

Aphis menthae Walker. Wilson, 1918, p. 273. 

M. longifolia. 

Aphis capsellae Kalt. Wilson, 1918, p. 273. 
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M, piperita. 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 273. 

M. pulegium L. 

Aphis pulegi Del Guercio. Del Guercio, 1909 (1910), Redia, VII, 

p. 298. 

. Spicata. (M. sylvestris). 

Macrosiphum menthae Buckton. Wilson, 1918, p. 273. 

. sylvestris L. 

Aphis capsellae Kalt. Passerini, 1863, p. 40. 

Aphis clinipodii Pass. Wilson, 1918, p. 273. 

Kaltenbachiclla menthae Schout. Wilson, 1918, p. 273. 

Macrosiphum menthae Buckton. Wilson, 1918, p. 273. 

Phorodon menthae Buckton. (Siphonophora menthae Buckton?) 

van der Goot, 1915, p. 135. 

. viridis L. 

Aphis affinis Del Guercio. Del Guercio, 1909 (1910) Redia VII, 

p. 298. 

Siphonophora menthae Buckton. Buckton, 1, p. 121. 

MONARDA. Horse Mint. 

. fistulosa L. Wild Bergamot. 

Aphis monardae Oestlund. Oestlund, 1887, p. 58. 

Phorodon monardae Williams. Hunter, 1901, p. 111. Williams, 

1910 (1911), p. 89. 

. punctata L. Horse Mint. 

Aphis monardae Oestlund. Hunter, 1901, p. 101. 

NEPETA. (Glechoma). Cat Mint. 

. Cataria L. Catnip. 

Aphis nepetae Kalt. Kaltenbach, 1843, p. 77. 

. glechoma. 

Aphis gladioli Felt. Wilson, 1918, p. 276. 

Aphis glechomae Walker. Wilson, 1918, p. 276. 

. hederaceae (L.) Trevisan (glechoma Benth). Ground Ivy.  Gill- 

over-the Ground. 

Aphis glechomae Walker. Walker, 1848c, p. 2247. 

Aphis gossypii Glover (citrifolii Ashmead in part) (citrulli 

‘Ashm.) (cucumeris Forbes) (forbesi Weed?). Pergande 1895, 

p. 314. 

. Sp. 
Aphis malvae Koch. Das, 1918a, p. 272. 

ORIGANUM. Wild Marjoram. 

. paniculatum Koch. 

Aphis origani Pass. Passerini, 1860, p. 36. 
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O. vulgare L. Wild Marjoram. 

Aphis nepeta Kalt. Kaltenbach, 1874, p. 479. 

Aphis origani Pass. Bayer, 1914a, p. 150. 

Aphis rhamni Kalt. (frangulae Koch). Ferrari, 1872, p. 69. 

PRUNELLA. (Brunella). Self-heal. 

P. vulgaris L. Heal-all. Carpenter-weed. 

Aphis brunellae Schouteden. Schouteden, 1906a, p. 217. 

RAMONA. See Audibertia. 

SALVIA. Sage. 

S. aethiopis. 

Aphis salviae Walker. Wilson, 1918, p. 326. 

S. ceratophylloides L. 

Aphis salviae Walker. Wilson, 1918, p. 326. 

Rhopalosiphum elegans Ferrari. Macchiati, 1883, p. 233. 

S. pratensis L. 

Aphis salviae Walker. Walker, 1852, p. 1043. Kaltenbach, 1874, 

p. 477. 

S. rectiflora. 

Rhopalosiphum elegans Ferrari. Zoological Record, 1872, p. 418. 

S. splendens. Ker.—Gawl. 

Cerosipha passeriniana Del Guercio. Del Guercio, 1900, p. 115. 

SATUREJA. 

S. nepeta. (Calamintha nepeta). 

Aphis nepetae Kalt. Wilson, 1918, p. 327. 

Aphis origani Pass. Wilson, 1918, p. 327. 

S. vulgaris. (Calamintha vulgaris). 

Aphis cliupodiu Pass. Wilson, 1918, p. 328. 

Aphis nepetae Kalt. Wilson, 1918, p. 328. 

Aphis origant Pass. Wilson, 1918, p. 328. 

Macrosiphum solani Kalt. Wilson, 1918, p. 328. 

Phorodon calaminthae Macchiati. Wilson, 1918, p. 328. 

SCUTELLARIA. Skullcap. 

S. Drummondii Benth. 

Aphis maidiradicis Forbes. Vickery, 1910, p. 104. 

S. galericulata L. 

Aphis chloris Koch. Passerini, 1863, p. 39. 
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STACHYS. Hedge Nettle. 

S. annua L. 
Rhizobius sonchi Pass. Kaltenbach, 1874, p. 484. 

S. arvensis L. 
Phorodon galeopsidis Kalt. Macchiati, 1883, p. 232. 

S. germanica. 

Phorodon galeopsidis Kalt. Wilson, 1918, p. 339. 

S. recta L. 
Aphis chloris Koch. Ferrari, 1872, p. 65. 

Aphis eupatorri Pass. Ferrari, 1872, p. 64. 

Aphis symphiti Schrank. Passerini, 1863, p. 40. 

Aphis urticae Fabr. Wilson, 1918, p. 339. 

Phorodon galeopsidis Kalt. Wilson, 1918, p. 339. 

S. sylvatica L. 

Aphis urticae Fabr. Wilson, 1918, p. 339. 

Aphis urticaria Kalt. Wilson, 1918, p. 339. 

Myzus galeopsidis (Kalt:) (Phorodon galeopsidis Licht.) (Myzus 

lamii van der Goot). van der Goot, 1915 ,p. 109. 

Phorodon galeopsidis (Kalt.) Pass. Buckton, 1, p. 173. 

S. sp. 

Macrosiphum ludovicianae Oestlund. Swain, 1919a, p. 175. 

Myzus circumflexus Buckton. Swain, 1919a, p. 175. 

Myzus ribis (Linn.). Gillette and Bragg, 1917b, p. 340. 

Rhopalosiphum hippohaes galeopsidis Kalt.). Gillette, 1915, 

Jour. Ec. Ent. Vol. 8, p. 375. 

TEUCRIUM. 

T. chamaedrys. Germander. 

Phorodon chamaedrys Pass. Wilson, 1918, p. 342. 

T. laciniatum Torr. 

Aphis maidiradicis Forbes. Vickery, 1910, p. 104. 

T. scorodonia L. 

Aphis scorodoniae Del Guercio. Del Guercio, 1909 (1910), Redia 

VII, p. 298. 

T. sp. 

Aphis teucru Licht. (ined.). Lichtenstein, La Flore. 

Phorodon calaminthae Macchiati. Wilson, 1918, p. 342. 

Phorodon chamaedrys Pass. Lichtenstein, La Flore. 

THYMUS (Serpyllum) Thyme. 

T. Serpyllum L. Creeping Thyme. 

Aphis rumicis Linn. Wilson, 1918, p. 343. 

Aphis serpylli Koch. Kaltenbach, 1874, p. 480. Del Guercio, 1909 

(1910) Redia VII, p. 297. 
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SOLANACEAE. NIGHTSHADE FAMILY. 

ATROPA. 

A. Belladonna L. 

Macresiphum atropae Mordwilko. 

Macrosiphum solani Kalt. Wlison, 1918, p. 200. 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 200. 

CAPSICUM. Pepper. 

C. annum L. 

Aphis gossypii Glover. (malvae Koch) (cucurbiti Buckt.) (citri- 

folii Ashm.) (citrulli Ashm.) (cucumeris Forbes). van der 

Goot, 1916b, p. 93. 

Macrosiphum solanifolii (Ashmead). Houser, 1917a, p. 68. 

Myziodes persicae Sulzer. (A. dianthi Kalt.) (Megoura solani 

Thos.) (Siphonophora achyrantes Monell) (Myzus wmalvae 

Oestl.). van der Goot, 1916b, p. 48. 

Rhopalosiphum dianthi Schrank. Davidson, 1910, p. 378. 

CYPHOMANDRA. 

C. betacea Sendt. 

Aphis gossypii Glover. (malvae Koch) (cucurbiti Buckt.) (citri- 

folii Ashm.) (citrulli Ashm.) (cucumeris Forbes). van der 

Goot, 1916b, p. 93, note 295. 

Aphis nerti Kalt. Passerini, 1863, p. 45. 

Aphis rumicis Linn. Walker, 1850a, p. 19. - 

DATURA. Jamestown Weed. Jimson Weed. Thorn. Apple. 

- D. stramonium L. Stramonium. 

Aphis gossypii Glover. (citrifolii Ashm. in part) (citrulli Ashm.) 

(cucumeris Forbes) (forbesi Weed?). Pergande, 1895, p. 314. 

Aphis rumicis Linn. Wilson, 1918, p. 231. 

Macrosiphum solanifolii (Ashmead). Houser, 1917a, p. 68. 

Myzus persicae (Sulzer). Das, 1918a, p. 270. 

D. tatula L. Purple Thorn Apple. 

Macrosipuhm solanifolii Ashmead. Smith, 1919a, p. 51. 

D. sp. 

Aphis papaveris Fab.. Kaltenbach, 1874, p. 269. 

HYOSCYAMUS. Henbane. 

H. niger. 

Aphis hyosciami Kittel. Wilson, 1918, p. 255. 

Macrosiphum ulmariae Schrank. Wilson, 1918, p. 255. 
Rhopalosiphum dianthi Schrank. Wilson, 1918, p. 255. 
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H. sp. 

Siphonophora solani Kalt. Lichtenstein, Flore Supplement. 

LYCIUM. Matrimony Vine. 

L. europaeum L. 

Chaitophorus xanthomelas Koch. “veilleicht zufallig dahin gekom- 

men. Koch, p, 2. 

L. halimifolium Mill. Matrimony Vine. 

Macrosiphum solanifolii Ashmead. Smith, 1919a, p. 51. 

L. sp. 

Macrosiphum solanifolii (Ashmead). Houser, 1917a, p. 69. 

LYCOPERSICUM. 

L. esculentum Mill. (lycopersicon L.) Tomato. 

Aphis cucumeris Forbes. ‘ Williams, 1891, p. 25. 

Aphis gossypu Glover. Wilson, 1918, p. 269. 

Aphis rumicis Linn. Walker, 1850a, p. 19. 

Lachnus subterraneous Del Guercio. Wilson, 1918, p. 269. 

Macrosiphum lycopersicella Theobald. Wilson, 1918, p. 269. 

Macrosiphum lycopersici Clarke. Wilson, 1918, p. 269. 

Macrosiphum solanifolii Ashmead. Smith, 1919a, p. 51. 

Macrosiphwm tabaci Pergande. Wilson, 1918, p. 269. 

Macrosiphum sp. Sanborn, 1904, p. 79. 

Megoura solani Thomas. Thomas, 1879, p. 73. (Myzus persicae 

Sulz.?) See Gillette and Taylor, 1908, p. 34. 

Megoura solani Buckton. Williams, 1891, p. 25. 

Myzus (Nectarophora) lycopersici Clarke. Davis,: 1914, p. 134. 

Can. Ent. 

Myzus persicae Sulzer. Gillette and Taylor, 1908, p. 35. 

Rhopalosiphum (Megoura) solani (Thomas). Oecestlund, 1887, 

DO 

L. sp. 

Macrosiphum solani Kalt. Matsumura, 1917a, p. 361. 

NICOTIANA. Tobacco. 

N. rustica. Wild Tobacco. 

Aphis scabiosae Scopoli. Wilson, 1918, p. 276. 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 276. 

Siphonophora scabiosae (Schrank). Buckton, 1, p. 113. 

W. Tabacum L. Tobacco. 

Aphis amygdali Boyer. (persicae Boyer) . Buckton, 2, p. 106. 

Aphis malvae Walker. Buckton, 2, p. 43. 

Aphis scabiosae Schrank. Cholodkovsky, 1910, p. 146. 

Macrosiphum solanifolii Ashmead. Smith, 1919a, p. 51. 

Myzoides persicae Sulz. (dianthi Kalt.) (solani Thos.) (achyrantes 
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Monell) (malvae Oestl.). van der Goot, 1916b, p. 48. 

Myzus persicae Sulzer. Gillette and Taylor, 1908, p. 35. 

Myzus persicae (Sulzer). Das, 1918a, p. 168. 

Nectarophora tabaci Pergande. Pergande, 1898, p. 300. 

Phorodon carduinum Pass. Cholodkovsky, 1910, p. 145. 

Rhopalosiphum dianthi (Schrank) Koch (persicae Puceron du 

pecher Morren) (rapae Curtis) (floris rapae Curtis) (dubia 

Curtis) (vastator Smee) (persicaecola Boisduval). Buckton, 2, 

p. 17. 

Siphocoryne avenae (Fab.) Das, 1918a, p. 272. 

, Sp. 
Rhizobius (ined.) Passerini. Lichtenstein, Flore Supplement. 

PHYSALIS. Ground Cherry. Husk Tomato. 

. peruviana L. 

Macrosiphum circumflexum (Buckton). Fullaway, 1909, p. 27. 

. pruinosa L. Strawberry Tomato. 

Macrosiphum solanifolii Ashmead. Smith, 1919a, p. ail 

. virginiana Mill. Virginia Ground Cherry. 

Macrosiphum solanifolui. Ashmead. Smith, 1919a, p. 50. 

. viscosa L. 

Macrosiphum solanifolii Ashmead. Smith, 1919a, p. 51. 

ISD: 
Macrosiphum solam Kalt. Matsumura, 1917a, p. 361. 

Macrosiphum solanifolii Ashmead. Webster, 1915a, p. 405. 

SCHIZANTHUS. 

sp. 
Macrosiphum circumflexum Buckton. Theobald, 1913, p. 55. 

SOLANUM. Nightshade. 

. carolinense L. Horse Nettle. 

Macrosiphum solanifolu Ashmead. Smith, 1919a, p. 51. 

. dulcamara. 

Aphis rumicis Linn. Wilson, 1918, p. 334. 

Aphis solani Kittel. Wilson, 1918, p. 334 

Rhopalosiphum dianthi Schrank. Wilson, 1918, p. 334. 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 334. 

. elaeagnifolium. 

Aphis solanina Pass. Wilson, 1918, p. 334. 

. giganteum. 

Aphis scabiosae Scopoli. Wilson, 1918, p. 334. 

. guianense Dun. 

Aphis silybi Pass. Passerini, Flora. 
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. integrifolium Poir. (texanum). 

Aphis solanina Pass. Passerini, 1863, p. 41. 

. jasminoides Paxt. 

Aphis rumicis Linn. Wilson, 1918, p. 334. 

Macrosiphum solani Kaltenbach. Del Guercio, 1909 (1910), Redia 

VII, p. 298. 

Macrosiphum solanifolii Ashmead. Smith, 1919a, p. 51. 

. lycopersicum. 

Aphis malvoides Das. Daw, 1918a, p. 273. 

Lachnus incertus Schouteden. (S. subterraneus Del Guercio). Del 

Guercio, 1907, (1908) Redia V, p. 345; Del Guercio, 1900, p. 

109; Schouteden, 1906a, p. 203. 

Myzus persicae (Sulzer). Das, 1918a, p. 168. 

. Melongena L. Egg Plant. 

Aphis gossypii Glover. Essig and Kuwana, 1918a, p. 42. 

Aphis malvoides Das. Das, 1918a, p. 273. 

Macrosiphum solanifolii (Ashmead). Patch, 1915e, p. 214. 

Myzus pergandiu Sanderson. Sanderson, 1901a, p. 73. 

Myzus persicae Sulzer. Gillette and Taylor, 1908, p. 35. 

Nectarophora cucurbitae Thomas. Hunter, 1901, p. 114. 

Nectarophora tabaci Pergande. Pergande, 1898, p. 300. 

. higrum L. (Dilleni) (douglasii). Common Nightshade. 

Aphis maidiradicis Forbes. Vickery, 1910,,p. 104. 

Aphis malvae Koch. Das, 1918a, p. 273. 

Aphis nerti Kalt. Wilson, 1918, p. 334. 

Aphis papaveris Fab. (thlaspeos Schrank) (aparinae) (fabae 

Scopoli) Ferrari, 1872, p. 71. 

Aphis rumicis Linn. Das, 1918a, p. 273. 

Aphis silybi Pass. Passerini, 1863, p. 44. 

Aphis solam Kittel. Wilson, 1918, p. 334. 

Rhopalosiphum persicae Sulzer. Wilson, 1918, p. 334. 

Siphonophora solani Kalt. Macchiati, 1883, p. 231. 

Trifidaphis (Pemphigus) radicicola (Essig) Del Guercio. Essig, 

1909, p. 75; also 1910, p. 283. 

. Sodomeum L. 

Aphis solanina Pass. Macchiati, 1883, p. 257. 

. Texanum Dnn. 

Aphis solanina Pass. Passerini, Flora. 

. torvum. 

Aphis gossypii Glover. van der Goot, 1918b. 

. tuberosum L. Potato. 

Apjus cucumeris Forbes. Williams, 1891, p. 21. 

Aphis gossypii Glover. Wilson, 1918, p. 335. 

Aphis papaveris Fab. Wilson, 1918, p. 335. 

Aphis rosae. Zoological Record, 1867, p. 483 and 1869, p. 501. 

Aphis rumicis Linn. Williams, 1891, p. 21. 

Aphis solani Kalt. Kaltenbach, 1843, p. 15. Theobald, 1911-12. 
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Aphis solanina Pass.. Theobald, 1919a, p. 5. 

Aphis urticaria Kalt. Buckton, 2, p. 51. 

Macrosiphum lactucae Schrank. Theobald, 1913, p. 55. 

Macrosiphum lactucae Linn. Wilson, 1918, p. 335. 

Macrosiphum solani Kaltenbach. Theobald, 1913, p. 55. 
Macrosiphum solanifolii Ashmead. Patch, 1907, pp. 235-254. 

Macrosiphum sonchi Linn. Theobald, 1913, p. 55. 

Mysus persicae Sulzer. (R. solani Thomas?). Gillette and Tay- 

lor, 1908, p.° 34. xi é 

Rhopalosiphum dianthi (Schrank) Koch. (persicae Puceron du 

pecher Morren) (rapae Curtis) (A. floris rapae Curtis) (dubia? 

Curtis) (vastator Smee) (persicaecola Boisduval) (Rh. persi- 

Caew Lassh) ie Bucktont2. spa l7e 

Rhopalosiphum tuberoscllae Theobald. Theobald, 1919a, p. 5. 

Trifidaphis radicicola Essig. Essig, 1912a, p. 699. 

Tychea phaseoli Pass. Karsch, 1886, p. 1. 

S. villosum. 

Ss. Sp. 
Aphis solani Kittel. Wilson, 1918, p. 335. 

Amphorophora latysiphon Davidson. Swain, 1919a, p. 174. 

Aphis gossypii Glover (malvae Koch) (cucurbiti Buckt.) (citri- 

folii Ashm.) (citrulli Ashm.) (cucumeris Forbes). van der 

Goot, 1916b, p. 93. 

Aphis solanella Theobald. Wilson, 1918, p. 334. 

Aphis solani Kalt. Kaltenbach, 1874, p. 454. 

Megoura solani Thomas. Wilson, 1918, p. 334. 

Myzoides persicae Sulzer (dianthi Kalt.) (solani Thos.) (achyr- 

antes Monell) (malvae Oestl.). van der Goot, 1916b, p. 48. 

Myzus circumflexus Buckton. Swain, 1919a, p. 174. 

Rhopalosiphum lactucae Kalt. Swain, 1919a, p. 174. 

Rhopalosiphum persicae (Sulzer). Pass. (A. dianthi Schrank) (A. 

vulgaris Kyber) (A. rapae Curtis) (A. dubia Curt.) (A. vas-— 

tator Smee). Passerini, 1863, p. 20. 

WITHANIA. 

. somniferum. 

Aphis malvae Koch. Das, 1918a, p. 274. 

Aphis malvoides Das. Das, 1918a, p. 151. 

Myszus persicae (Sulzer). Das, 1918a, p. 168. 
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REPORT OF PROGRESS ON ANIMAL HUSBANDRY 
INVESTIGATIONS IN 1919.' 

By Joun W. GOwEN. 

This brief abstract in conformity with previous reports,” 

deals with the progress which has been made during the past 

year in the animal husbandry investigations carried on by the 

Maine Agricultural Experiment Station. The work has been 

energetically pushed toward the publication of the results al- 

ready obtained and to the solution of other problems of im- 

portance to us as dairymen. Six papers pertaining to this 

subject have been published or are in press. 

a. Variations and Mode of Secretion of Milk Solids. By 

John W. Gowen. 

b. The Variation of the Milk of Ayrshire Cows in Quan- 

tity and Fat Content of their Milk. By Raymond 

Pearl and John Rice Miner. 
ce. Studies in Milk Secretion. V. On the Variations and 

Correlations of Milk Secretion with Age. By John 

W. Gowen. 

*Papers from the Biological Laboratory of the Maine Agricultural 

Experiment Station No. 130. 

This report of progress during the year 1919 of the work on animal 

breeding and related lines (exclusive of the work with poultry) carried 

‘on in the Biological Laboratory of the Maine Agricultural Experiment 

Station, was presented as the report of the Committee on Breeding of 

the Maine Dairymen’s Association at the meeting held in Bangor Novem- 

ber 19, 1919. 
*Gowen, John W., Report of Progress on Animal Husbandry Inves- 

tigations in 1917. In 1918 Maine Agricultural Experiment Station An- 

nual Report, pp. 205-228, 1918. 

Pearl, R., Report of Progress on Animal Husbandry Investigations 

in 1916, Maine Agricultural Experiment Station, Annual Report, pp. 

121-144, 1916. 

Pearl, R., Report on Animal Husbandry Investigations in 1915, Maine 

Agricultural Experiment Station Misc. Publ., 519, 1-27, 1915. 

1 
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d. Studies in Milk Secretion. VI. On the Variations and 

Correlations of Butter-Fat Percentage with Age in 

Jersey Cattle. By John W. Gowen. 

e. Studies in Milk Secretion. VII. Transmitting Quali- 

ties of Jersey Sires for Milk Yield, Butter-Fat Per- 

centage and Butter. By Raymond Pearl, John W. 

Gowen and John Rice Miner. 

f. Conformation and Its Relation to Milk Producing Ca- 

pacity in Jersey Cattle. By John W. Gowen. 

A brief review of some of the salient points of these papers 

will be given under the appropriate division. The progress that 

has been made in the solution of the other problems relating to 

this work is summarized under the heading into which it may 

fall. 

ANALYSIS OF MILK REcorps 

The records for milk production contained in the Advanced 

Registries have been used in the investigations of the past year. 

It will be remembered that the mean yearly milk yields at suc- 

cessive ages have been determined for the Jersey and for the 

Guernsey breeds. The 365 day milk records of the Holstein- 

Friesian breed have furnished the material to determine the 

‘same information on this breed. A comparison of these results 

is of a good deal of interest as it furnishes one of the best eri- 

teria to determine whether the physiological effect of age on 
milk production is the same on these three breeds and presum- 

ably the same on all cattle. The necessity of establishing this 

point needs little amplification for it is clear that only when the 
point is established can the results determined for one breed 

of cattle be generalized and the generalization applied to the 
rest of the species. 

The curves describing the relation of age at calving to the 

subsequent yearly milk yield are all logarithmic functions. The 

equations themselves are. 

Holstein-Friesian Milk Yield = 11351.5+873.67x—32.225x?+ 

1548.4 Log. x 

where x equals the age in units of six months commencing at 

one year and three months of age for the zero point. 
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Guernsey Milk Yield—6681.5-++ 104.42x—5.284x*-++-2846.5 log x. 

where x equals the age in units of six months commencing at 

one year and three months of age for the zero point. 

Jersey Milk Yield=4586.5+307.55x—12.65x?2216.6 log x. 
where x equals the age in units of six months commencing at 

nine months of age for the zero point. 

These equations furnish the information necessary to 
answer the above question; the only question which arises is 

how best to present the facts. Breeders have long recognized 

that the average milk production for the breeds differs consid- 

erably. It appears best, therefore, to get some means of ex- 
pressing the relationship desired which shall eliminate this dif- 

ference in the absolute yields. This may be done by determining 
for a given breed the curve for the amount by which the milk 

productions at the different ages, beginning at say 1 year and 9 

months, should be multiplied to give the milk production at a 
constant age, say 8 years. Concretely considered if the mean 

milk production of the 2 year old group is 12862 pounds and 
the mean milk production of the 8 year old group is 19023 

pounds the multiplication factor will be =. Oe. WAGES sat idole 

mean* year old milk production was 14857 the factor will be 
19028 
ee leone Generalized: this) means that nia, ib. (c,d) 14857 
equal the mean milk productions at 2, 3, 4, 5........- years of age 
and K equals the mean milk production at 8 years of age the 

curve for the breed may be found by =, = =, ~ ieee Such a 

curve for each breed gives the information desired for these 

curves will be entirely comparative and comparative on the 

same basis. Figure 26 page 252 shows this curve. 

The three curves in Figure 26 show a striking similarity 

in shape. This similarity is even more striking where the large 

variability of milk production is taken into consideration. It 

is true that the Guernsey breed differs somewhat from the other 

breeds in reaching its maximum yield later in life and having a 

lower rate of decline in milk yield after maturity. This dif- 

ference is, however, probably only slightly significant, based as 

it is on the rather small numbers of this end of the curve. The 

curves of Figure 26 show that age increases or decreases the 

milk yield of the high producing breeds more than the milk 

yield of the lower producing breeds. This increase or decrease 
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Figure 26. Curves showing the relation between the mean milk 

productions of 8 years and the mean milk yields of the other age for 

the Jersey, Holstein-Friesian and Guernsey breeds. 
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is, however, fairly closely proportional to the breed’s millx yield 
at eight years. Such being the case it follows that the relative 

physiological effect of age on milk production of the different 

breeds is the same. 

Should this be granted it follows that the results for milk 
yield determined for one breed will probably be correct for an- 

other breed insofar as this age effect is concerned. 

AGE AT WHICH THE COWS OF THE DIFFERENT BREEDS REACH 

Maturity or MAximum MiLK PropuctTion. 

Some interest is attached to the age at which the different 

breeds reach their maximum productivity. This question may 

be answered insofar as it related to advanced registry data. 

From the equation to the curves given above it is possible by 

differentiation to determine the age at which maximum yield 

occurs. When this is so determined the results are: 

Holstein-Friesian maximum milk yield occurs at 8 years, 

4 months, 29 days. 

Guernsey maximum milk yield occurs at 9 years, 8 months, 
5 days. 

Jersey maximum milk yield occurs at 8 years, I month, 13. 

days. 

These ages at maximum milk yield show that the Jersey 

reaches this yield before any of the other breeds, Closely fol- 
lowing this breed is the Holstein-Friesian with the maximum 

milk yield at 8 years, 4 months and 29 days. The Guernsey is 

the last breed to reach its maximum yield. This breed reaches 
this yield at 9 years, 8 months and 5 days. In consideration of 

these maximum yields it should be remembered that for some 

time prior to and after the age at which the maximum yields of 

millx occurs the cow is giving nearly this amount of milk. Fur- 

ther than this milk production in itself is highly variable. All 
these fluctuations taken into account the close agreement be- 

tween these ages of maximum productivity for the breeds is 

rather surprising. 
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TRANSMITTING QUALITIES FOR Mitk PropucTion, BUTTER-FAT 

PERCENTAGE AND BuTTER-FAT OF GUERNSEY SIRES TO 

THEIR SONS. 

In the report of last year® three tables were given to enable 

the breeder to determine the worth of Guernsey sires for milk 

production, butter-fat percentage and butter-fat.* 

The tables were made by determining the milk production, 

butter-fat percentage and butter-fat corrected for age. For 

the cow with more than one record the records were each cor- 

rected for age and averaged and this average used for that cow. 

In a similar paper on the Jersey sires* the record nearest 8 years 

was chosen for correction 1f the cow had two or more year 

records. The difference in arriving at the end results is obvi- 

ous. Each method has its merits. The work of calculation for 

the Guernsey sires was completed before it was discovered that 

this difference in method existed in approaching the end results. 

For the sake of uniformity and to enable the results to be com- 

pared it was therefore determined to do the work for the 

Guernsey breed all over again employing the method used for 

the Jersey breed. This has been done. The records published 
for the Guernsey sires in last year’s report use the average pro- 

ductions of the daughters with two or more records in deter- 
mining a bull’s worth. The records for the Guernseys in this 

report and as will be hereafter published use the record nearest 

8 years of age for those daughters which have two or more 

records. Either method is correct and according to the prefer- 
ences of the readers have their supporters. 

It is possible to determine what the transmitting qualities 
of a sire to his sons may be by determining for those sons what 

their daughters did in the way of milk production, butter-fat 

*Gowen, John W., Report of Progress on Animal Husbandry Inves- 

tigations in 1917. In 1918 Maine Agricultural Experiment Station 

Annual Report, pp. 205-228, 1918. 

*These tables contained all Guernsey sires with 7 or more tested 

daughters from advanced registry dams. The tables and the text matter 

pertaining thereto were copied in their entirety by the Hoard Dairy- 

many: 

*Studies in Milk Secretion. VII. Transmitting Qualities of Jersey 

Sires for Milk Yield, Butter-Fat percentage and Butter-Fat in 1919, 

Maine Agricutural Experiment Station Annual Report, pp. 89-204, 1919. 
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percentage and butter-fat in comparison with what the daugh- 

ters’ dams’ yield was for these same variables. The informa- 

tion for the Guernsey sires has been arranged to bring out this 

point in table 1. The arrangement of this table is made on the 

basis of how much butter-fat the sire’s son or sons caused his 
daughters to produce in excess or defect of their dams. The 

mean of each item is taken for each sire’s son if he has more 

than one son of known transmitting powers. The information 

given in this table is as follows: (1) the number which the sire 

takes in the series of sires, in the butter-fat transmitting quali- 

ties of his sons is given in the first column; (2) the sire’s name 

is given; (3) immediately under the sier’s name is given the 

sons’ names indented somewhat; (4) beside each bull’s name is 

given his registry number, the number of daughter-dam pairs 

that he has, the net change in the milk production which his 
daughter produced in comparison with their dams, the net 
change in the butter-fat percentage and the net change in the 
butter-fat. 

Out of a total of 181 sires with sons which are tested by 

their daughter-dam test only those are chosen which have at 
least two such tested sons. Table 1 shows this information for 

this selected list. 

ABICES ls 

Table Showing Transmitting Qualities of Certain Guernsey 

Sires to Their Sons. 

Registry | No. | Net Net | Net 
No. Name of Sire and Sons No. | “OH | Change | Change | Change 

| Pairs | in Mik | in % | in Fat 

ued yy | | 

| | FNS eG 
1 |Glenwood’s Combination 302i eee 

| Glenwood’s Combination 7th 11892 | 5 +3174.0| +0. 128 +176.46 
Glenwood’s Combination 8th | 12550) | 5 | +2704.6| —0.200| -+109.10 
Mean | +2939.3 —0.036) +142.78 

2 France’s Masher 2d | (2ASTe eee ee sever Sent a 
| Imp. Masher’s Galore 8572 | 10 | -+8368.9) —0.205) +149.53 
| Imp. Masher’s Sequel 11462 13 42128.1| —0.373) + 65.7 

Mean | +2748.5) —0.289 -+107.66 
3 |Imp. Masher’s Galore 8572 | +10 | -+3368.9) —0.205| +149.53 

| King Masher 11084 | 3 | +1843.3 +0.647, -+178.10 
Begalore 10101 | 2 | +1262.0) -+0.225) + 98.60 
Golden Masher | 10464 3 | + 574.7 —0.190) + 2.54 
Mean | | -+1226.7) +0.228) + 93.08 

4 ‘Sheet Anchor 2d 4149 2 | — 161.5 +0.790! -+ 66.05 
| Sultana’s Sailor 7586 3 | -+3452.0 —0.480| +127.89 
| Chantilly’s Sheet Anchor | 12067 4 + 672.3}  +0.820) +-105.28 

Fillmore’s Sultan 9117 3 | + 142.7] +0.240) - + 27.50 
Mean | +1422.3) +0.193 + 865.89 

| | 
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Table Showing Transmitting Qualities of Certain Guernsey 

Sires to Their Sons—Continued. 

Registry No Net 
No. ‘Name of Sire and Sons No. of Change 

Pairs | in Milk 

5 |Guernsey Champion 8218 piss ape 
Triple Champion 13067 8 +2533.7 
Preeminent 11690 2 +1482.5 
Mean +2008.1 

6 |Dolly Dimple’s May King of 
Langwater 12997 6 + 924.0 

Ne Plus Ultra 15265 1l- +2065.1 
Langwater Dictator 15068 7 +2113.6 
Langwater Demonstrator 16451 7 —1016.3 
Mean +1054.1 

7 \King of Rossendale 4488 oi as 
King of Pine Hill 7596 2 +2951.0 
King Coral 5238 6 + 700.9 
Mean +1826.) 

8 |Starlight’s Excelsior 7992 10 + 702.9 
Besom 18016 2 +1921.5 
Ukiah 14344 7) — 287.0 
Mean + 817.3 

9 |On Guernssy Lord Mar iPASa isi ie pou) 
Imp. Hero of the Courtilau 

Preel 18840 2 + 923.0 
Imp. Lord Mar of the Pre- 

vosts 14833 4 + 881.3 
Mean + 902.2 

10 Glenwood Boy of Haddon 4605 20 + 420.2 
Robinson’s Glenwood Boy 15638 2 +3987.5 
Dairymaid’s Glenwood of 

Pinchurst 10548 2 +2495.5 
Dairymaid’s Choice of Pine- : 

hurst : 13618 6 +1616.8 
Glenwood’s Stranford 9386 11 +1851.3 

| Ezalia’s Glenwood Boy of: 
Ingleside 13544 2 +1316.5 

Dairymaid’s King 12898 11 + 725.8 
Glenwood’s Champion 15639 12 + 265.1 
Selma’s Glenwood 12596 13 aie Bao) 
Stranford’s Glenwood of 

Pinehurst 13609 12 — 177.4 

Mean +1348,2 
11 |Stranford’s Glenwood of Pine- 

hurst 13609 12 — 177.4 
Selma’s Stranford of Pine- 

hurst 14157 3 + 499.4 
Dairymaid’s Pride of Iowa 14941 4 + 343.2 
Stranford’s Glenwood of 

Pinchurst 3rd 16202 3 — 768.4 
Mean + 24.7 

12 |Imp. Yeoman 8618 5 + 551.0 
Langwater Monarch 20899 2 +2862.0 
Yeoman’s King of the May 17053 3 + 208.7 
Langwater Princeling 14906 7 +1457.2 
Mean +1509.3 

13 | Viscount 2177 i ute 
Primitive 4909 2 +2627.0 
Sir Primrose 5528 2 — 32.0 
Primeval 4812 f + 362.5 
Corallette’s Son 8987 11 — 965.6 
Mean + 497.9 

14 |Rutila’s Gold Basis 5625 a +1425.9 
Ledyard Boy 11074 9 +1843.0 
Red Boy of Ledyard 13410 2 —1679.0 
Mean + 82.0 

15 |Glenwood Main Stay 6067 16 +2127.3 
Glenwood’s Main Stay 16th 9384 6 +3211.8 
Glenwood’s Main Stay 9383 2 +1534.0 
Glenwood Boy of Waukesha 15776 2 +1074.5 
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Table Showing Transmitting Qualities of Certain Guernsey 

Sires to Their Sons—Continued. 

No. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 | 

Name of Sire and Sons 

Glenwood Meddler of Haddon 
Glenwood’s Masher of 

Haddon 
Mean 

Main Stay 
Glenwood’s Main Stay 
Main Stay of Belvan Heights 
Mean 

Standard 
General Blucher 
Starlight’s Excelsior 
Capt. Robbie 
Golden Crest 
Mean 

Jewel of Koshkonong Place 
Julian of Koshkonong Place 
Jury of Koshkonong Place 
Mean 

Imp. Cora’s Governor of Chil- 
mark 

Justice of the Chene 
Areher of Chilmark 
Mean 

Sheet Anchor 
Sheet Anchor 2d 
Rutila’s Sheet Anchor 
Mean 

Rutita’s Sheet Anchor 
Marshall of France 
Pretor 
Rutiland 
Pretoria’s Sheet Anchor of 

Florham 
Mean 

On Guernsey Raymond of the 
Preel 

Imp. Jip’s Raymond of Wad- 
dington 

Imp. Raymond of La Hon- 
guette 

Mean 
Imp. King of the May 

Dolly Dimple’s May King of 
Langwater 

Jethro Boss 
May King of Ingleside 
Rhea’s King of the May 
King of the May’s King 
Langwater Royal 
Mean 

Rinaldo 
Old Glory 
Guiding Star 
Mean 

On ‘Guernsey Imp. Masher’s 
Sequel 

Ramee’s Sequel 
Imp. Spotswood Sequel 
Imp. Sequel’s Monogram 
Imp. Spotswood Masher 

‘Sequel 
Imp. His Eminence 
Raymond of the Preel 
Imp. Galaxy’s Sequel 
Imp. France’s Jewel XI 
Imp. Sequel 
Imp. France’s Jewel V 
Mean 

Registry No. Net Net 
No. of Change | Change | 

Pairs | in Milk shal jn 115 

15748 3 + 178.4 —0.010 

15529 4 + 571.2 —.837| 
-+1314.0 —(),.343 

3789 oe, = Be 
6067 16 +2127.3 —(0).23: 
5804 2 — 362.0 —0.020 

+ 882.6) —0,129} 
4652 oe Saas a 
5893 2 +2937.5 +0.200 
7992 10 + 702.9 +0.073 
7146 10 + 71.5 —0.015 
7910 4 — 780.5 —.692 

+ 732.9 —0.108 
12202 5 —1022.6 -++0.092 
14409 2 +1564.0 —0.300) 
16793 5 + 186.6 +0.114| 

; +, 875.3 —0.093 

8971 25 +1080.7 —0.100 
11711 4 + 212.5 -++0.265 
13376 , 4 + 261.2 —0.013 

} + 236.9 +0.126 
29384 oe os oe 
4149 2 — 161.5 +0.790 
5701 4 — 359.8 —(0.182 

— 260.7 +0.304 
5701 4 — 3598 —0.182 
9051 4 +2387.5 —0.187) 
9316 4 + 998.0 +0.142 
8399 2 + 152.0 —0.055 

9848 33 + 8.0 —1.004 
+ 886.4 —0.276 

P.S. 1911 3 — 552.3 +0.273 

143874 7 + 825.7 —0.140 

17654 2 —1073.5 +0.505 
— 123.9 +0.183 

9001 15 +1634.0 +0.015 

12997 6 + 924.0 +0.408 
11866 9 +1084.3 —0.134 
12558 15 -+- 267.5 +0.0387 
14368 8 — 138.0 +0.141 
20489 3 —1678.3 +0.076 
14253 re — 598.2 +0.004 

— 2.3 +0.088 
8917 10 — 880.9 —0.212 

11188 3 +1927.3 +0.050 
12423 ri —2427.2 +0.260 

— 250.0 +0.155 

P.S. 1266 wate oe ia 
10463 5 +2921.2 —0.674 
9686 9 +1504.1 —0.104 

15649 6 +2578.0 —0.641 

9687. 5 +1377.4 —0:460 
11602 3 +1152.7 —0.300 
1138538 3 — 552.3 +0.273 
16904 8 — 835.2 +0.244 
13383 3 — 754.7 +0.010) 
12504 4 — 456.0 —0.277 
11396 2 —1678.0 —0.820 

+ 325.7 —0.275 

+4+++ +++ + 

a = 

- i) = ~ 

+ +/+ +] 

~I ~ SI 
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Table Showing Transmitting Qualities of Certain Guernsey 
Sires to Their Sons—Continued. 

29 

30 

31 

33 

B4 

35 

36 

\ 
| 

‘On Guernsey Galaxy’s Sequel | P.S. 1539 | 

Name of Sire and Sons 

Guy dette 
Guydette, Jr. 
Endymion 
Rinaldo 
Mean 

‘Strong Anchor 
Storm Anchor 
Roy of Norwood 
Sweet Alice King’s Son 
Milford Lassie 2d Anchor 
Mean 

‘Donald of Pinehurst 
Assurance of Haddon 
Glenwood Chief of Haddon 
Safety of Haddon 
Mean 

‘Imp. May Rose King 
Financier III May Rose King 
King Francis 
Imp. King of the May 
Ambition 
May Rose King 3d 
Langwater May King 
King Bell 
Manoa 
Mean 

|Coralette’s Son 
Prince Edward of Lindenhurst 
Council of Birchwood 
John Fritz 
Mean 

‘Raymond of the Preel 
Cherry’s Lad of Lewison 
Imp. Raynold 
Imp. Raymond of. the Preel 

VI 
Imp. Raymond of the Preel 

II 
Mean 

‘Gold Basis 
| Rutila’s Gold Basis 

Gold Coast 
Mean 

Imp. Royal of La Londe 
Vaillantcoeur 
Le roi Lenfestey 
Mean 

Jethro Boss 
Langwater Rival 
Jethro’s May King of Linda 

Vista 
Mean 

Imp. Aimable of France 
Imp. Galaxy’s Lavimus 
Imp. Bess Sequel of the Isle 
Imp. Oneida’s Jewel 
Mean 

‘On Guernsey Governor of the 
Chene 

Imp. Gay Boy of the Isle 
Imp. Cora’s Governor of 

Chilmark 
Imp. Governor 1 of the 

Chene 
Imp. The Conqueror II 
Imp. Old Paddy 
Mean 

Registry 
No. 

3966 
11405 
8916 
8917 

5849 
10576 
8141 
8140 
8467 

5643 
7420 
7076 
7418 

8336 
13028 
13500 
9001 

11683 
13449 
13001 
13482 
11687 

3987 
10476 
10377 
10796 

11353 
14678 
12178 

14360 

13381 

4660 
5625 
6311 

6223 
7749 
7751 

11366 
14194 

14591 

| 
il as 

13739 
12548 

a 
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Table Showing Transmitting Qualwties of Certain Guernsey 
Sires to Ther Sons—Concluded. 

; 7 
| 

Registry No. Net | Net | Net 
No. Name of Sire and Sons No. of Change | Change | Change 

| Pairs | in Milk in % | in Fat 

| 
37 |Skeezicks 9979 9 — 217.0) —0.169| — 29.04 

Increase 12459 3 —1215.3 | +0.873; — 34.70 
Yeksa’s Unique 13123 3 —1364.3| +0.027, — 76.60 

| Mean —1289.8;  +0.200| — 55.65 
38 Penwyn 2d 7559 5 + 279.8 —0.202) — 1.32 

Knight of Gold 10836 4 — 992.5 +0.290| — 24.12 
Penwyn of Rosendale 11282 8 —1274.3 —0.283| — 98.10 
Mean —1133.4 | +0.003; — 61.11 

39 |Count Lonan 3516 2 | —2020.0; —0.150) —158.40 
Aeneas 5853 | 5 +1159.2 —0.604| \+ 4.34 
Wolfram 5640 | 4 —3929.2 —0.002) \—219.07 
Mean —1385.0 —0.303) —107.37 

40 |Imp. Sequel’s Monogram 15649 6 +2578.0| . —0.641) + 59.55 
Imp. Sequel’s Champion 16919 2 — 520.0} —0.595| — 92.95 
Imp. Clara’s Sequel 29414 2 —3436.5 +0.035| —150.75 
Mean | | —1978.3 —0.280| —121.85 

| 

This table shows that, of the bulls having two or more sons 
tested by their progeny performance test, 25 have increased the 

butter-fat of their sons’ daughters over what the dams of these 

daughters produced. Fifteen of the sires lowered the butter- 
fat production of their sons’ daughters as compared with the 

dams of their sons’ daughters. 

Of the sires whose sons raised the butter-fat production of 
their daughters, Glenwood’s Combination 8927 proved the best 
with 142.78 pounds of butter-fat as the mean increase of his 

sons. A fairly close second to this sire was France’s Masher 
2d 7248. His sons raised the butter-fat of their daughters 
107.66 pounds over that of the dams of these daughters. For 

those sires with more than two sons Dolly Dimple’s May King 

of Langwater progeny performance made the best showing. The 

sons in this case were Ne Plus Ultra, Langwater Dictator and 

Langwater Demonstrator. Glenwood’s Boy of Haddon had 9 
sons under test. This sire’s sons increase the butter-fat of their 

daughters over that of their dams 52.45 pounds. 

The same caution should be given for the use of this table 
that was expressed in last year’s report. It should always be 

remembered that this table takes no cognizance of the absolute 
milk production of the dams; it only concerns itself with the 

question of whether the dam’s record was higher than that of 
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the daughters in determining the merits of a sire. The bull at 

service in a herd of high producing dams would consequently 

be more likely to lower the milk production of his daughters 

than a bull at service in a herd of low producing dams . It is 

true however that the man who owned the high producing herd 

would probably be wise to get rid of the bull failing to maintain 

this herd’s production in its datighters. 

THe VARIATION OF THE MILK oF AYRSHIRE COWS IN QUANTITY 

AND Fat ContTeNT oF THEIR MILK. 

As previously pointed out the study of existing milk records 

has been actively pushed. These studies on Scottish Ayrshires 

include a study of the relation which exists between age and 

milk yield and age and butter-fat percentage. It was found 

that in these Ayrshire cattle the absolute amount of milk pro- 

duced per unit of time increases with the age of the cow until 

a maximum is reached, but the amount of increase diminishes 

each year with advancing age until the absolute maximum of 

production is reached. After the time of maximum productiv- 

ity the absolute production per unit of time decreases with ad- 

vancing age, and by a continually increasing amount. 
The butter-fat percentage was found to decrease regularly 

from two years to ten years. From ten years on the rate of 

decline was somewhat less than it was from two to ten years. 
The variability of the mixed milk of a large herd was com- 

pared with that of the individual milk yield of the Ayrshire. It 

was found that the variation of the mixed milk was 9 whereas 
the variability was 17 to 25 when individuality of the Ayrshire 

cows was at play. These figures as they stand suggest that 

roughly about one-half of the variation (measured by the coef- 

ficients of variation) in milk yield results from the varying in- 

herited constitution for milk production of the animals in re- 

spect of this character, and the other half results from the 

varying external circumstances to which cows are subjected 

during lactation and which have an effect upon the flow of 
milk. Or, to put the matter in another way, if the conclusion 

just stated were true it would mean that if a large number of 

cows were placed in environmental circumstances which were 

at once ideal and uniform we should expect the variation ex- 
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hibited in milk production to be roughly about one-half of that 

which we actually find when we measure this variation under 

ordinary circumstances. 

In the case of fat content of milk, individuality has clearly 

much more to do with determining variation. Here the effect 
of the environment is extremely small. 

Tue Accuracy wiTH WHicH THE MILK PRODUCTION oR BuUT- 

TER-FAT PERCENTAGE OF ONE LACTATION DescriBes MILK 

PRODUCTION OR BuUTTER-FAT PERCENTAGE OF SUB- 

SEQUENT LACTATIONS. 

The dairyman often asks this question as he looks over the 

lactation record of one of his caws, will it pay to keep this cow 

for another year? Such a question involves three questions; 

(1) what amount of milk did the cow produce in the lactation 

above referred to; (2) what was the cost of maintaining the 

cow; (3) what reliance may be placed on the milk yields of 

one lactation as a measure of the milk yield of a subsequent lac- 

tation. 

The first and second of these questions are those which the 

dairyman can answer for each and every cow in his herd by 
keeping a record of the cost and return on each cow. A good 

deal of uncertainty appears to exist as to how far one lactation 

is a measure of the milking capacity of future lactations. Dur- 

ing the past year extensive records on a pure bred herd of Jer- 

sey cattle have been analyzed to determine this point. 

The records included 88 cows which had completed five 

lactation periods between the ages of 2 years and 8 years. Each 

record was for the first eight months of the lactation period. 

In each of these records the level of. each cow’s record in the 

first lactation was determined in relation to the level in the 

total milk production for the first five lactation periods. It was 
found that the relative rate of milk production remained very 

nearly the same for the total milk produced by a cow in her 

first five lactation periods as it did in her first lactation. That 

is, if the heifer was a high producer in her first lactation she 

‘also was a high producer in the total production of her first 
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five lactations. If she was a medium producer she was only a 
medium producer in these lactations. If she was a poor pro- 

ducer in the first lactation she was also a poor producer in all 
five lactations. Relatively the cows stayed very close to the 

plane of production established by their first lactation for the 

total of the other lactations. The correlations measuring these 
relations are given in table 2. 

TABLE 2. 

Correlation Coefficient for the Milk Yield (8 Months of Lacta- 
tion) of.a Lactation of a Given Age and the Milk Yteld 

for the First Five Lactations of the Cow's Life. 

H 4 | Correlation Coeffi- 
cient for Lactation 

Age when Lactation\Mean Milk Yield for/Standard Deviation|Records and the first 
Commenced | that Lactation | of Milk Yield  |five Lactation’s To- 

| 4 tal Yield 

| x 

2 years to 3 years 4159.1-++ 57.8 | 803.2-++ 40.8 +0.742--.032 
3 years to 4 years 4840.9+ 86.1 | 1197.9 60.9 842.021 
4 years to 5 years 5380.7-E 78.8 1096.2+ 55.7 .861-+-.019 
5 years to 6 years | 5568.2+ 87.1 | 1211.2+ 61.6 .825-+.023 
6 years to 7 years 5681.8-++ 91.4 1270.7-+ 64.6 .821+.023 
Total of first five 25613 .6-£835.9 4672.0-+237.5 

lactations 

From this table a simple arithmetrical equation can be 

found to predict the lactation of the five lactations from the 

lactation of any age. These equations are: 

Five year total lactation yield=7671.9+4.31x two year lactation yield. 

Five year total lactation yield—=9719.5+3.28x three year lactation yield. 

Five year total lactation yield=5861.4+3.67x four year lactation yield. 

Five year total lactation yield—=7893.54-3.18x five year lactation yield. 

Five year total lactation yield=8471.9+3.02x six year lactation yield. 

These results may best be put in tabular form for ease in 

reference. In the table that follows the two year old lactation 

record is chosen because it represents the most frequent record 

in normal dairy practice. 
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ADANIBIEID She 

Actual Milk Production of Two Year Old Cows (S Months of 

Lactation) and the Expected. Five Lactation Yield. 

Actual Milk Production Expected Five Lactation Yield 

1875 to 1625 14143 
1625 to 1875 15221 
1875 to 2125 16300 
2125 to 2375 17378 
2375 to 2625 18457 
2625 to 2875 : 19535 
2875 to 3125 20614 
3125 to 3375 21692 
3375 to 3625 22770 
3625 to 8875 23849 
38875 to 4125 24927 
4125 to 4375 26006 
4375 to 4625 27084 
4625 to 4875 28163 
4875 to 5125 29241 
5125 to 53875 30820 
5375 to 5625 31398 
5625 to 5875 32477 
5875 to 6125 33555: 
6125 to 6375 34634 
6375 to 6625 35712 

Similar information to that given above for milk production 
has been analyzed and the results made available for the per- 

centage of butter-fat. The records for analyses were the same 

as those used for the milk yield just given. The relation which 
exists between the average butter-fat percentage of the first five 

lactations and the butter-fat percentage of the individual lacta- 
tions is given in the table 4. This table has the same arrange- 

ment as table 3. 

TABLE 4. 

Correlation Coefficients for the Butter-fat Percentage of a Lac- 

tation at a Given Age and the Butter-fat Percentage for 

the First Five Lactations of a Cow’s Life. 

\Correlation Coeffi- 
lecient for Individual 

Age when Lactation|Mean Milk Yield for|\Standard Deviation Lactation Records 
Commenced | that Lactation of Milk Yield (and the first five 

Lactation’s Total 
| Yield 

2 years to 3 years 5.25-+.04 0.49--.03 +0.797+.026 
3 years to 4 years 5.238-++.04 49-+.03 .836-+.022 
4 years to 5 years 5.29-+.04 -50-.03 | .862-++.018 
5 years to 6 years 5.23-+.03 46.02 | .857-+.019 
6 years to 7 years 5.18-++.03 .438-+.02 -784+.028 
Five lactation but- 5.22-+.03 40-+.02 

ter-fat percentage 
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From these results the equations for the prediction of the 

average butter-fat percentage of the five lactations have been 

found. These are given below. 

Average butter-fat percentage for five lactation yield—=1.819+.648x 1st lactation 

Average butter-fat percentage for five lactation yield—=1.621+.688x 2nd lactation 

Average butter-fat percentage for five lactation yield=1.591+.685x 3rd lactation 

Average butter-fat percentage for five lactation yield=1.349+.740x 4th lactation 

Average butter-fat percentage for five lactation yield—=1.406+.736x 5th lactation 

The solution of the first equation has been made of the 

butter-fat percentage at two years to determine the expected 

butter-fat percentage for the five lactation Seles. These re- 
sults are given in table 5. : 

TUE BILE, Sb 

Actual Butter-fat Percentages of Two Year Old Cows and the 

Expected Five Lactation Butter-fat Percentage. 

Actual Two Year Butter-Fat Expected Butter-Fat Percentage : for 
Percentage the First Five Lactations 

3.75—3.85 4,281 
3.85—3.95 4.346 
3.95—4.05 4.411 
4.05—4,.15 4.476 { 

4.15—4.25 4.541 
4.25—4.35 4.605 
4.35—4.45 4.670 
4.45—4.55 4.735 
4.55—4.65 4.800 
4.65—4.75 4.865 
4.75—4.85 4.929 
4.85—4.95 4.994 
4.95—5.05 5.059 
5.05—5.15 5.124 
5.15—5.25 5.189 
5.25—5.35 5.253 
5.85—5.45 5.318 
5.45—5.55 5.883 
5.55—5.65 5.448 
5.65—5.75 5.513 
5.75—5.85 5.577 
5.85—5.95 5.642 
5.95—6.05 5.707 
6.05—6.15 5.772 
6.15—6.25 5.837 
6.25—6.35 5.901 
6.35—6.45 5.966 
6.45—6.55 6.031 
6.55—6.65 6.096 
6.65—6.75 6.161 
6.75—6.85 : 6.225 
6.85—6.95 6.290 

6.95—7.05 6.355 
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From these data it is possible to determine the expected 

butter-fat of the first five lactations. First determine the ex- 

pected milk yield and the expected butter-fat percentage of the 

first five lactations. The product of these two constants will, 

of course, give the expected butter-fat. 

The results above given are, of course, only strictly applic- 

able to the Jersey and related breeds. They are further only 

applicable to these breeds when the average milk production 

and butter-fat percentage for the first eight months of lactation 

equal or nearly equal the averages given in tables 2 and 4 for 

the years under consideration. 

THE TRANSMITTING QUALITIES OF JERSEY SIRES FOR MILK 

YIELD, BUTTER-FAT PERCENTAGE AND BUTTER-FAT. 

A bulletin to be published shortly gives the detailed infor- 
mation pertaining to this subject. These results may briefly be 

summarized as follows. The objective of this study is a “Pro- 

geny Performance” analysis of the American Jersey Registry 

of Merit Sires, to ascertain the nature of their transmitting 

qualities for milk production, butter-fat percentage and butter- 

fat. Two hundred and twenty-five sires meet the requirements 
of this test. One thousand eighty-one Registry of Merit daugh- 

ters with their 810 test dams are included in these data. 
The milk production, butter-fat percentage and butter-fat 

of these daughters in relation to that of their dams was studied 

first as a whole and second to determine the transmitting quali- 

ties of their sires individually. It was found that taking the 

daughters as a whole the average corrected milk production was 

9547.6+44.7; the dam’s milk production as a whole was 9391.9 

=-51.5. Lhe difference in favor of the daughters was conse- 

quently 155.7+68.2. This difference is certainly not significant. 

The daughters’ average butter-fat percentage was 5.558.011 

and their dams was 5.625.013. The difference is therefore 
against the daughters 0.067+.017 or the difference is 3.9 times 

the probable error. These facts lead to the conclusions that the 

mean milk production of the daughters of Registry of Merit 

cows does not differ from that of their dams in milk production 

and that to a small degree these same daughters are slightly 

lower in butter-fat percentage than are the dams from which 

they came. 

3 
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The populations of the daughters’ milk production and 

butter-fat percentage were divided into four equal divisions as 

to numbers contained therein. The same was done for the 

dam’s population of milk production and butter-fat percentage. 

These parts were designated A the highest milk production or 

butter-fat percentage as the case may be, B the next highest, C 
the next lowest, and D the lowest. The relative milk produc- 

tion or butter-fat percentage of each daughter-dam pair has 

been determined in this manner. The position of the dam is 

placed first and the position of the daughter second. Thus a 

record AB for milk production states that the dam’s milk pro- 

duction was above 10403 pounds and the daughter’s milk pro- 

duction between 9312 and 10780 pounds. 

With these preliminary facts in mind the data may be giv- 
en on the individual transmitting power of the sires. There 

are 224 Jersey Registry of Merit sires which meet the require- 

ments of this performance test for their transmitting qualities 
in milk production. One hundred and five of these sires or 

less than one-half raise the milk production of their daughters 

over that of the dams of these daughters. The largest number 

of daughter-dam pairs is 39 for the sire Hood Farm Pogis goth, 

55552. Of those sires which have a large number of pairs 

Hood Farm Torono, 60326 with 34 pairs stands first in his 

transmitting qualities raising the milk production of his daugh- 

ters on the average 26201 pounds. The relative milk produc- 

tions of his daughter-dam pairs on a percentage basis are 26 

AA—3 AB —9 BA —3 BC —32 CA —g9 CB —g9 DA —3 DB 

—3 DC. Described in words, this bull was bred to 26 per cent 

of the highest group of milking cows and produced 26 per cent 

of the highest group of milk daughters; bred to 3 per cent of 

the highest group of milking cows he produced 3 per cent of 

the second highest group of daughters, etc. 

The next sire with a good number of daughters was Sperm- 
field Owl. This bull with 26 daughter-dam pairs raised the 
milk production of these daughters on the average 1695.7 

pounds. The relative milk productions of his daughter-dam 

pairs on a percentage basis are 12 AA—4 AB+4 AC+23 BA 

+12 BB+4a BC+8 CA+8 CB+4 CD+12 DA+4 DB+8 DD. 

Among the other sires standing well up in the lists might 

be mentioned Queen’s Raleigh, 88232; Sans Aloi 81012; Ter- 
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nisia’s Interested Prince 71698;. The Plymouth Lad 89792; 

and Chief Engineer 47148. 

Two hundred and twenty-five sires are included in the 

sires which met the requirements of the daughter-dam_per- 

formance test for transmitting qualities of butter-fat percent- 

age. Out of this number 101 sires raised the butter-fat per- 

centage of their daughters’ milk as compared with the butter- 
fat percentage of the dams of these daughters. 

The leading sire in this butter-fat percentage performance 

test was Clear Brook Chief 74685 raising his daughter on the 

average 1.338 per cent of butter-fat. This sire had two daugh- 

ter-dam pairs. The dams were both in the lowest group for 

butter-fat percentage (class D) and this sire raised his daughter 

from these dams to the highest group (class A). 

Among the sires with a fair number of daughter-dam pairs 

which raised the butter-fat percentage to a marked degree 

might be mentioned Irene’s King Pogis 73182; Merry Maiden’s 

Grandson 71003; Pogis -75th of Hood Farm 94501; Jacob’s 

EKmanon 84177; and Golden Fern’s Son 78687. 

Hood Farm Pogis oth leads in number of daughter-dam 

pairs with 42. This bull raised the butter-fat percentage of 

his daughter on the average of 0.243 per cent over the butter- 

fat percentage of the dams of their daughters. 

The sires mentioned as superior in the milk transmitting 

ability, Hood Farm Torono and Spermfield Owl, do not check 

up so well in their ability to transmit high butter-fat percent- 

age. Hood Farm Torono caused his daughter on the average 

to be 0.225 per cent of butter-fat below what the dams of these 

daughters produced. Spermfield Owl only raised his daughters 

on the average 0.027 per cent of butter-fat over what the dams 

of these daughters produced. 

There are 224 sires of known transmitting ability for net 

butter-fat given. Of this number only 99 sires raise the butter- 

fat production of their daughters over that of their dams. The 

sires which raised the production of their daughters’ butter- 

fat most were Sans Aloi 81012, Signal’s Successor 72758, and 

Golden Glow Chief 61460. The sires which made the deepest 
impression on the breed by raising the butter-fat of the largest 

number of daughters over that of their dams was Hood Farm 

Torono with 34 pairs and an average increase for each daugh- 
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ter of 121.51 pounds. The next bvil, Spermfield Owl, with 26 

pairs raised the butter-fat production 97.71 pounds on the 

average for each of his daughters. Some of the bulls lowering 

the production of their daughters markly were Gertie’s Son 

of Washington 83799, Hood Farm S. TVormentor 96311, and 

Oxford Lad’s Owl 75599. 

The information summarized above was arranged to re- 

veal the transmitting qualities for milk production, butter-fat 

percentage and butter-fat of Jersey sires to their sons. There 

were in this table 159 sires which had sons whose progeny per- 

formance was known. Of this number 69 or significantly less 

than half had sons who raised the butter-fat production of their 

daughters over that of their dams. Among these sires who 

had sons of merit Signal’s Crown Prince 61621 and Chief En- 
gineer 47148 are the leaders. Among those sires whose sons 

lowered the butter-fat productions of their daughters may be 

mentioned Merry Maiden’s Grandson gi003 and Ethleel 2d’s 

Jubilee 18240. 

The sires of superior merit are defined as those which raise 

the milk production and butter-fat percentage of their daughters 

as compared with that of their dams. The inferior sires are 

defined as those sires who lower the milk production and but- 

ter-fat percentage of their daughters as compared with the 

same variables in their dams. The superior sires so defined 

are arranged by the amount of butter-fat that they increase the 

production of their daughters over that of their dams. The 

inferior sires are classified according to the amount of butter- 

fat that they decrease the production of their daughters in 

comparison with that of their dams. These two groups of 

sires are subjected to four generation pedigree analysis to de- 

termine their inbreeding and relationship, the amount of Island 

and American ‘stock,; “males, and) females? (and ompther simess 

side of the pedigree and on the dam’s side of the pedigree,” 

and the individual animals most frequently repeated in the two 

groups of pedigrees. 

There are 28 sires in the group of sires superior in their 

transmitting qualities for milk production and butter-fat per- 

centage. In the group of sires inferior in their transmitting 

ability for these two characters there are 47 sires, a ratio of I 

to 1.7. Such a difference speaks for itself. It emphasizes with 
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startling clearness the need of exact knowledge of the trans- 

mitting qualities of bulls to be bred as sires and of the necessity 

for exact knowledge of the inheritance of milk production and 

butter-fat percentage. 
The inbreeding coefficients show that the sires of superior 

merit are 7.08 per cent of the greatest possible inbreeding up 

to the fifth generation. The inferior sires are inbred 9.65 per 

cent of the greatest possible amount (continued brother and 

_ sister mating). The group of sires poorer in their transmitting 

qualities are consequently more inbred than the group of sires 

with superior transmitting qualities. 

The analysis of the pedigrees for the amount of relation- 

ship that may exist between the sires and dams of the individual 

bulls in the superior group and in the inferior group shows 

that there is little or no difference in the amount of this rela- 

tionship within the two groups. 

The resolution of the four generation pedigree into the 

Island bred Jerseys and by difference American bred Jerseys 

showed the mean number of Island males in the pedigrees of 

the superior sires group to be 8.07 and the mean number of 

females 7.79. The mean number of Island bred males in the 

inferior sires group were shown to be 6.94 and the mean num- 

ber of females 6.55. The group of sires which increased the 

production of their daughters over that of their dams had, con- 

sequently, more Island bred stock in their pedigrees. The fe- 

males in each group of the pedigrees had a-less proportion of 

Island bred individuals than the males had in each of the 

groups. 
This same information on Island bred animals is revealed 

when classified as to whether the animals occur on the sire’s 

or dam’s side of the pedigree that the superior sires have by a 

small percentage more Island bred animals in the sire’s side 

of their pedigree than do the inferior sires and that the superior 

sires have a larger number, probably significantly larger num- 

ber of Island ancestors in the female side of the pedigree than 

do the inferior sires. The figures are 8.82 to 8.19 and 7.04 to” 

5.30. The number of ancestors of Island breeding on the 
sire’s side of the pedigree is in both cases larger than the num- 
ber of Island bred ancestors on the dam’s side of the pedigrees. 
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These conclusions are further substantiated by a study of 

the proportion of Island ancestors in the great-great-grand- 

parents of these two groups of sires. 

Study of the pedigrees of these two groups of sires dis- 

closes the fact that all the animals which appeared in the pedi- 

grees of the superior sires on the male side of the pedigrees 

more than four times or on the female’s side of the pedigree 

more than three times also had appearances in the pedigrees of 

the sires inferior in their transmitting qualities. This fact alone 

makes it clear that the appearance of certain famous animals 

in a pedigree of a given bull is no guaranty of that particular 

bull’s worth. 

CONFORMATION AND ITS RELATION TO MiLK PRODUCING 

CAPACITY. 

Of the means for selecting dairy cows for the herd per- 

haps no other occupies as important a place as the conforma- 

tion of the cow herself. The general opinion has grown up 

that certain parts of the body have greater value than others 

as a guide to milk production. During the last year the author 
has analyzed 1674 records for Jersey cattle* where the score, 

as judged by some 140 men well known in the dairy industry, 

was recorded for each part of the body commonly considered 
an indication of milk production. On all of these cows the 

record for milk production was known through the Registry of 

Merit tests. The points considered and the relation they had 
to milk production are shown in table 6. 

Correlation coefficients for milk yield with the conforma- 

tion as a whole and for the various parts were determined.. The 

correlation coefficients ranged from —o.0697+.0165 to 0.1941 
+.0160. Out of the 19 correlations only one was minus in 

value; 17 were more than three times their probable error. The 

total score had the highest correlation with milk yield. The 
parts of the conformation having a distinctly significant relation 

*It is a pleasure to acknowledge the indebtedness of the author to 

Mr. R. M. Gow, Secretary, American Jersey Cattle Club, in furnishing 

a set of these score cards for this investigation. We are most grateful 

for the courtesy and cooperation shown by him and the officials under 

him. 
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TABLE 6. 
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Correlation between Conformation and Milk Yield. 

Milk yield 
Milk yield 
Milk yield 
Milk yield 

Milk yield 

Milk yield 

Milk yield 
Milk yield 

Milk yield 

Milk yield 

Milk yield 

Milk yield 

Milk yield 

Milk yield 
Milk yield 

Milk yield 

Milk yield 

Milk yield 

Milk yield 

Correlation 
Correlation | Ooefficient 

Characters Correlated Coefficient 

E@ir 

and Total score 0.1941-+.0160 12.13 
and Milk veins—Large, tortuous and elastic ().1908-+.0160 11.98 
and Udder—Large size and not fleshy 0.1906--.0160 il tsi 
and Udder—Rear udder well rounded, and well | 

out and up behind 9.1710-+.0161) 10.62 
and Body—Wedge shape, with deep, large | 

paunch, legs proportionate to size and 
of fine quality 0.1657+.0161 10.29 

and General Appearanece—Symmetrical  balanc- 
ing of all the parts, and a proportion | 
of parts to each other, depending up- 
on size of animal, with the general | 
appearance of a high-class animal, 
with capacity for food and produc- | 
tiveness at pail 0.2147-+.0164) 6.99 

and Body—Thighs flat and well cut out »| 0.0885-+.0164) 5.4U 
and Body—Rump long to tail-setting and | 

level from hip-bones to rump-bones 0.0862. 6165) 5.22 
and Udder—Fore udder full and well rounded 

running well forward of front teats 0.0777.0165 4.71 
and Teats—Of good and uniform length and | 

size, regularly and squarely placed 0.0671--.0165) 4.07 
and Head—Medium size, lean; face dished; 

broad between eyes and narrow be- | 
tween horns 0.06712-.0165) 4.07 

and Tail—Thin, long, with good switch, not | 
coarse at setting on | 0.0634--.0165) 3.84 

and Udder—Broad, level or spherical, not | | 
deeply cut between teats | 0.0615-+.0165) 3.72 

and Size—Mature cows, 800 to 1,000 pounds 0.0611--.0165 3.70 
and Body—Hip-bones high and wide apart; 

loins broad, strong | 0.0589=+.0165| 3.57 
and Neck—Thin, rather long, with clean | | 

throat; thin at withers 0.0499--.0165}| 3.02 
and Head—Eyes full and placid; horns small | 

to medium, inecurving; muzzle broad, | 
with muscular lips; strong under jaw 9.0419--.0165) 2.54 

and Body—Lung capacity, as indicated by | 
depth and breadth through body, just 
baek of fore legs 0.0222+-.0166| 1.34 

and Body—Back straight to hip-bones 4,22 —0.0697£.0165) 

to milk production of the cow were the milk veins, size and 

condition of udder, the size and shape of rear udder, the shape 
and size of barrel and the general appearance of the cow. 

These correlation coefficients are on the whole quite low. 
In this connection it is of interest to compare the relative value 
of correlation coefficients with those for actual milk yields over 

short periods. 

a. 

The problem may be stated thus. 
What is the relation between the milk production of a 

short period (say 7 days) in a lactation and that for the whole 

lactation ? 
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-b. What is the relation between the milk production of a 
short period and the milk production of a subsequent whole 
lactation of which the short period is not a part? 

_ In answering this question the author quotes from some 

unpublished data soon to be put in bulletin form. 
The range in values of the correlation coefficients for milk 

yield of the seven day test with the milk yield of the year test in 
another lactation is +-0.3351 to +0.8470. For the seven day test 

with the year test of the same lactation the range is —0.1157 

to -+-0.8470. For the parts considered in determining the con- 

formation the range is +-0.1941 to —0.0697. 

The average correlation coefficient for the 7 day test of 

Holstein-Friesian cattle and the 365 day test of which the seven 

day test is a part is +0.570. The average correlation coefficient 

for the 7 day test and 365 day test of which the 7 day test is 

not a part is +0.550. In other words a seven day test is a much 

better measure of a cow’s ability at the pail than is the total 

score or any part of the cow’s conformation as judged by the 

average trained dairyman. ‘This general relation between the 

milk yields of the various length of periods has been found to 

hold for the other breeds. 

BREEDING EXPERIMENTS. 

The experiments in cattle breeding which have been car- 
ried out in cooperation with the University of Maine have pro- 

gressed satisfactorily this year. These experiments, as pointed 

out in previous reports, are definite crossbreeding experiments 

so planned as to furnish data on the inheritance of milk, butter- 

fat and butter-fat per cent. The object of this work is conse- 

quently not to obtain an animal which shall be a high milker 
with a high percentage of butter-fat but rather to determine 

the laws of heredity behind the transmission of these qualities. 
In this way and in our present knowledge in this way only can 

the breeding for better dairy cattle within the different breeds 

be intelligently accomplished. 
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The most important results come in the second hybrid gen- 

eration from the pure bred parents. The breeding work of 

this year has been devoted largely to the production of these 

second generation females. To November 3, 1919, 43 such 

cows have been produced. 

Twenty-six first generation hybrids now make up the herd. 

‘To make this herd complete it may be necessary to add two 
more animals to this number. 

Milk records are now being obtained on the first generation 

females. Fourteen of these cows are now in milk for their 

first lactation or have already completed this lactation. Three 

of the second generation cows. are now in milk. 
The complete list of the calves which have been born into 

the crossbred herd from October 15, 1918 to November 3, 1919 
is shown in table 7. This list together with those of previous 

reports will give the crossbred animals. thus far obtained. 

The milk production of the first generation hybrids is of 

interest as it gives the first clue to the milk production which 

may be expected from a cow known to have a high milk pro- 

duction inheritance from one side and a low milk production 
inheritance from the other side. Of-.such a cow the question is 

often asked, will the milk production be like the high producer, 

will it be like the low producer or will it be a blend somewhere 

between? Figures 3 to 9 give the milk yields-of the first gen- 
eration crossbred, the milk yields of their dams and the milk 

yield corresponding to the transmitting ability of the sire. These 

yields are on a monthly basis. 

All records for the crossbreds have been corrected to the 

expected milk yield at an age basis of 2 years. If the crossbred 

daughter has lactation records at say 2 years, 3 years and 4 

years the record for 3 years is corrected to the expected record 

at 2 years and the 4 years record to the expected record at 2 

years. These three records are then summed and the average 

taken. This average is the record used as the milk production 

of the crossbred. 

The record for the dam is obtained in a similar manner to 

that of the daughter. 
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ABE 

Calves Which have been Produced in the Hybridization Experi- 
ments between October 15, 1918 and October 26, r9r9. 
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ANIMAL HusBANDRY INVESTIGATIONS IN 1919. 275 

The records for the sires Taurus Creamelle Hengerveld 

and Lakeland’s Poet are obtained as follows. The records of 

all daughters of these sires from dams of their own breeding 

are obtained in similar manner to that described for the cross- 

bred females. These records showing the milk production of 
each daughter of a given sire are then summed and the mean 

taken. This mean is used as the sire’s potential transmitting 
ability. The measure used is consequently the progeny per- 

formance test for the hereditary composition of the sire for 

milk production. 

The composition for milk production transmission of the 

bulls, Delva’s University De Kol and Kayan, where no pure 

offspring are available is determined as follows. For Delva’s 
University De Kol, Taurus Creamelle Hengerveld’s test is used 

since they are bulls of the same breed. Kayan’s milk producing 

Capacity is taken as that of the pure bred Aberdeen Angus in 

the herd. 
Figure 27 shows the milk record on a monthly basis of 

Crossbred Number 1 corrected to the two year basis. This 

record is shown as the solid line —————,, The mating to pro- 
duce this crossbred was a Jersey bull, Lakeland’s Poet 102603, 

bred to a Holstein-Friesian cow, Pauline Posch 81048. The 

milk production on a monthly basis corrected to the 2 year age 

expectation is given as the dotted line -—--- = te expected 
potential milk production of the Jersey sire is given as a dot 
and dash line The milk production of the 

crossbred clearly follows that for the sire’s expectation. The 

milk production of the Holstein-Friesian dam follow a course 

much higher than does that of the crossbred daughter. The 

daughter may therefore be said to have only the inheritance 

of the low milk producing breed. In view of what follows in 

these curves this result is somewhat surprising. The result 

cannot, however, be a mistake for three reasons. The cross- 

bred daughter’s milk production is based on four lactations. 
The milk production of the Holstein-Friesian dam is based on 

11 lactations. It is further interesting to note in this connection 

that Crossbred No. 45 now beginning her lactation, a cross using 

the same dam but an Aberdeen Angus sire is also milking lower 
than would be expected. It seems therefore in view of these 

facts. that there is something in this cow’s transmitting ability 
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for milk production which may lead to low milk production in 

her daughters. This possibility will be considered further. 
Figure 28 shows the milk production of Crossbred No. 2 

on a monthly basis. The significance of the three different lines 

is the same as that for figure 27. Crossbred No. 2 record is 

unfortunately based on only one lactation record. The record 
for Canada’s Creusa is based on five lactation records. The 

record for the sire is that of the Holstein-Friesian milk pro- 
duction for this herd at 2 years as previously described. The 

curve for the milk production of Crossbred No. 2 clearly fol- 

lows that of the Holstein-Friesian, or the high milk producing 

breed. The continuation of the lactation from the eight months 
on for Crossbred No. 2 would clearly follow that of the Hol- 

stein-Friesian parent. Unfortunately this record is not available 
as the cow on the tuberculosis test showed a temperature, was 

judged tubercular and killed. Her autopsy did not however 

show any lesions which were noticeable. Her record is, there- 

fore, insofar as it goes representative. 

The milk production of Crossbred No. 11 1s clearly inter- 

mediate between that of her dam Delva Johanna DeKol 146774 
and her sire Lakeland’s Poet 102603 for the first three months 

of lactation. From the time on this cow follows closely the 

milk production of the high milking parent Delva Johanna De- 
Kol. The records of the crossbred cow and her pure bred dam 

are probably not quite representative. The crossbred record 

consisted of the average of two corrected records, that of the 

Holstein-Friesian dam consisted of the average of seven cor- 

rected records. Inasmuch as the crossbred cow, No. 11, had 

a much better corrected two year old record from the three year 

old lactation than she did from her two year old lactation, it 

probably means that her milk yield as shown in figure 30 is not 

quite representative of her capacities. This might well be so 

because she started her first lactation before her growth was 
anywhere near completed. In any case the answer to this hy- 

pothesis will come in future lactation records. As it stands at 

present, therefore, the only conclusion that can be drawn is 

that the milk production of the crossbred is lower than that of 

her dams for the first four months of lactation. From this point 

the milk production is approximately the same, that is, follows 

closely or equals the milk yield of her high producing parent. 
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ANIMAL HuspAnpry InvestTIGATIONS IN 1919, 281 

The milk production of Crossbred’ No. 12 clearly follows 

that of her pure bred Holstein-Friesian parent as far as the 
ninth month of. lactation. The dropping of her lactation from 

this point on does not represent a true statement of the cow’s 
producing capacity for the dropping in the milk production at 

this time represents only an effort of the herdsman to dry the 
cow off for a succeeding lactation. It is entirely probable there- 

fore, that this cow shows the high milking capacity of her high 

producing parent throughout the entire lactation. 

The record for Crossbred No. 15 shown in figure 31 is 

based on the corrected records of two lactations. ‘The record 

for her dam is based on that for four lactations. The sire’s 

record is the average of four of his tested offspring. It is clear 

that Crossbred No. 15 is much higher in milk production than 

her pure bred Aberdeen Angus mother. It is not so clear al- 

though it is probably true that up to the sixth month of lacta- 

tion Crossbred No. 15 is giving less milk than would be ex- 

pected of her given that she was of her sire’s breeding. From 
the sixth month on Crossbred No. 15 gives the milk yield ex- 
pected of her sire’s breeding. 

It will be noted that the dena’ yield stops in the eighth 

month of lactation as the latest date at which her milk flow could 

be maintained. The milk flow of Crossbred No. 15 on the other 
hand is maintained equally well with that of the Jersey sire. 
The tendency to a prolonged milk flow was maintained by the 

Crossbred cow in accordance with the milk flow expected of 

Nera Sines 

The milk production of Crossbred No. 16 as shown by the 

solid curve in figure 32 is based on only one lactation record. 

This cow has been difficult to settle. She has in fact lost prac- 

tically one whole lactation due to this cause. At the present 

time she is in milk for her second lactation. This lactation 

started, however, at 4 years old with a previous rest of one year 

and one month. If the milk production of this first month is 
any indication the milk production of this lactation will be much 

higher relatively than the milk production of her first lactation. 

This Crossbred cow is the result of a mating of an Aber- 

deen Angus bull, Kayan 167617 on to a Jersey cow, College 

Ruth 4895 M.S. J: HB. The milk production of this Crossbred 

is clearly intermediate between the two breeds, favoring if any- 
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284 MatIne AGRICULTURAL EXPERIMENT Station. 1919. 

thing in the first part of the lactation the milk yield of the high 
breed. The rapid decline of, the. seventh and eighth months 

would make it seem that this cow inherited some of the tendency 

to a short lactation like that of her sire’s breed. 

The results herein presented may be summarized in two 
brief statements. 

(1) When a mating is made between strains of high milk 

producing ability and of low milk producing ability, the milk 

production is likely to fall somewhere between the two parents 

but will most nearly be that of the high producing parent. One 

exception more apparent than real may be said to occur in 

Crossbred No. 1 milk yield. This case, however, probably fol- 

lows this same law in that Pauline Posch herself may have a 
high milk producing inheritance from one side and a low milk 

producing inheritance from the other. If this is granted it is 

not strange that when mated to a lower milking breed, that this 
lower inheritance of Pauline Posch should meet the lower of 

the milk producing inheritance of the lower breed when bred 
to a calf of. lower milk yielding capacity. 

(2) The milk yield.of the breeds seem to occupy the 

following relation: The low milk yield of the Aberdeen Angus 

is recessive to the higher milk yield of the Jersey. The Jersey 

milk yield is recessive to the higher mulk yield of the Holstein- 
Friesian. 

The application of these results to the pure breeding work 

seems too obvious to mention. Among other things these results 

show why a bull from the mating of two high producing strains 

may be very disappointing as a transmitter of milk production. 
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Awe OL PAPERS, PUBLISHED .BY > THE 

SOND IN org BUG NOL INCLUDED IN THE 

BURA TINS: 

A complete list of all the publications issued by and from 

the Station in 1919 is given on pages x to xii of the introduc- 

tion to this Report. The following pages contain abstracts of 

the papers issued during the year that are not included in the 

Bulletins or Official Inspections for the year. 

VARIATION OF AYRSHIRE COWS IN THE QUANTI 
IVeoevND E AT CONLENT OF GEIR: MilEkK- 

This paper presents the results of a biometrical analysis of 

variation in the quantity per unit of time, and the quality, as 

indicated by fat percentage, of the milk of Ayrshire cows. Its. 

purpose is to establish normal constants for interindividual vari- 

ation in these characters, to serve as a base of reference in fu- 

ture genetic studies on milk production. 

The chief results of this first part of the investigation may 

be summarized as follows: 

The mean weekly yield and fat percentage of the milk 

change in a considerable degree and definite manner with in- 

creasing age of the cow. 

The weighted mean standard deviation and coefficient of 

variability for mean weekly yield of cows of any given age are 

2.806 gallons and 17.081 per cent respectively. Reasons are 

given tending to show that these may be taken as very close 

approximations to true normal values. For cows of all ages. 

lumped together the corresponding values are 3.329 gallons and 

20.816 per cent. 

For fat percentage the weighted mean values for cows of 

any given age are as follows: Mean==3.738, standard deviation. 

—=0.330, and coefficient of variation—8.827. 

*This is an abstract from a paper by Raymond Pearl and John Rice 

Miner having the same title and published in the Jour. Agr. Research,, 

Vol. XVII, No. 6, pp. 285-323. 
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A table is presented showing the relative variability of 

milk production as compared with other physiological charac- 

ters. The udder as a secreting organ is compared with the ovi- 

duct of the hen; and it is shown that the oviduct considered as 
a mechanism operates with somewhat less variability than does 

the udder, having regard to the absolute weight of the product 

in the two cases. 

Evidence is presented which indicates that about one-half 

of the observed variation in milk production results from the 
varying genotypic individuality of the animals with respect to 

this character and that the other half results from varying en- 
vironmental influences. 

Milk production curves, analytically considered, tend defi- 

nitely toward positive skewness. This is true in respect to yield 

and to quality. The weighted mean value of the skewness for 

mean weekly yield is found to be +0.1047, and that for fat 

percentage ++0.1338. 

Evidence is presented which indicates that selection can 

have had little if anything to do with determining the direction 

or the amount of skewness shown by milk production curves. 

The curves for milk yield tend on the whole to fall more 

frequently in unlimited range types, while those for fat per- 

centage tend more to limited range types. The estimation of 

range ends given by the theoretical curves are, on the whole, 

good. 

In general the tendency of milk yield curves is toward the 

leptokurtic condition—that is, they are more peaked than the 

corresponding normal curves would be. Fat percentage curves 

do not show any definite tendency with respect to kurkosis. 

Certain of the milk yield curves were dissected into two 

normal curves by Pearson’s method. The resulting graduation 

was not so good as that given by the appropriate unimodal skew 

frequency curve. There is no evidence that variation curves 

for milk production curves are biomodal. . 

The change in mean weekly yield of milk with advancing 

age is found to be represented by a logarithmic curve, and to 

be in accordance with a law which may be stated in this way: 

The absolute amount of milk produced per unit of time in- 

creases with the age of the cow until the maximum is reached, 

but-the. rate of, increase diminishes,.with advancing age until 
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the absolute maximum of productiot is reached. After the 

time of maximum productivity, the absolute production per 

unit of time decreases with advancing age at a continually in- 

creasing rate. 

The mean fat percentage of the milk was found to decline 

with advancing age until the tenth year of the cow’s life is 

reached. From that point on, the fat percentage remains about 

constant through the remainder of the milking life of the cow. 

SHON SeIN MILK SECRETION. V. ON THE VARIA= 

TIONS AND CORRELATIONS OF MILK SECRE- 

SONS Vii NG SUN ER SEY iCAd anne 

The purpose of this paper is to present quantitative data, 

along with the biometrical analysis of the same, on the normal 

variations and correlations of milk production during the cow’s 

life. The necessity of such data and analyses is, now, well rec- 

ognized in physiological and genetic investigations on a quan- 

titative subject. The economic value of milk makes this inves- 

tigation have a significant relation to improvement in yield and 

in the selection of cows to remain within the herd. The materi- 

als used for this’ study are peculiarly suited to the ends in view. 

They are a strictly homogeneous group of milk records of normal 

pure bred Jersey cows maintained under the conditions of a 

large farm, managed by a well trained man thoroughly versed 

in his business. While the conclusions derived from this study 

are stated in general form, it is not presumed that the conclu- 

sions are of more generality than the data on which they are 

based. It is altogether probable however that the conclusions 

drawn do apply to most of the other dairy breeds of cattle. 

The conclusions of most moment may be summarily stated 

as in the following paragraphs. Unless otherwise stated, the 

conclusions apply to the pure bred Jersey herd the data for 

which are given in this paper. 

The frequency polygons for milk production are only 

slightly unsymmetrical. The range of variation is large, one 

cow producing less than 1500 pounds in her eight months’ lac- 

*This is an abstract from a paper by John W. Gowen having the 

same title and published in the Genetics, Vol. 5, No. 2. 
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tation period, another cow producing more than 10,000 pounds 

for her eight months’ lactation period. The height of the modal | 

ordinal for the frequency polygons is greatest in the earlier and 

later years of the cows’ lives. Only one mode is evident in any 

of the histograms. From this it appears likely that these curves 

are unimodal curves. Too much stress should not be laid on 

this however since certain of the distribuitons appear quite flat 

topped. 

The analytical constants show that the eight months’ milk 

production curves are of the Pearson types I, Il and IV groups. 

The skewness of these curves is all in the positive direction and 

rather small in amount. This small size of the skewness is of 

considerable interest to those investigators who deal with ad- 

vanced registry data since it would indicate that these data 

can with but small error be fitted by normal curves to deter- 

mine certain of their needed constants. 

The correlation coefficient between age at the commence- 

ment of test and milk production in comparison with the cor- 

relation ratio for the same variables shows that the regression 

of milk production on age is far from linear. This regression 

curve when analyzed turns out to be a logarithmic function. 

Attention is called to the fact that this same kind of logarithmic 
function also describes the relation of growth to age. ‘This 
paralleling of the two functions may indicate that a causal re- 

lation exists between them such that increased milk production 

chiefly depends on increase in size of the mammary gland 

caused by growth. 

The standard deviations of milk production progressing 

from the heifer to the aged cow are described by a cubic parab- 

ola. This regular change of the standard deviation of milk 

production groups shows that the curve formed by them falls 

into the heteroscedastic, nomic class as defined by Pearson. 

Correlation tables for milk production of the different age 
groups are presented. 

The means derived from these tables of a given age remain 
within the limits of random sampling irrespective of the age at 

which the same cows were subsequently tested. 

The standard deviations for the various age groups also 

remain at the same value within the limits of sampling irre- 

spective of the age at which a subsequent test may be made. 
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As would be expected from their derivation and as actu- 

ally checks out to be the coefficients of variation do not change 

within the age group for the cows which are retained in the 

herd for longer or shorter periods. ‘These facts show that the 

cows which were kept in the herd as two year olds were all 

equally likely to be kept in the herd until they became aged 

cows as far as the milk production of these two year olds was 

concerned. Generalizing this statement cows which were kept 

in the herd at any given age were all equally likely to be kept 

in the herd at any other age as far as the milk record of any 

of those cows at the given age was concerned. This point re- 
moves any possible objection to the accuracy of the correlations 

for the milk productions at the various ages at least so far as 
concerns the cows remaining in the herd on the basis of their 

milk production being high. 
The correlation coefficients for the milk production of one 

lactation with that of another lactation at another age range 
from +0.2144-4.0919 to +0.7306+.0284. The signs of these 

correlation coefficients are all plus. The numerical values are 

large enough to be significant. Each set of correlation coeff- 
cients for the milk production at a given age with the milk 

productions at other ages in the cow’s life do not deviate sig- 

nificantly from a line taking a nearly constant value for each 

age. The mean value for these correlation coefficients of milk 

production of one lactation at any age with the milk production 

of another lactation at another age is +0.5352. 

This mean value of the coefficient of correlation seems to 

be generally applicable to milk production for on somewhat 

similar data Gavin finds results which are comparable to these. 

These correlation coefficients are high for this kind of data 

as may be seen from the fact that correlation coefficients of 

similar nature for egg production range lower and have a lower 
mean +0.4458 than do these correlation coefficients for milk 

production. 

The magnitude of these correlation coefficients in compari- 

son to those on egg production put in terms of the physiology 

of the two sets of glands, mammary and ovary, that the mam- 

mary gland works with more mechanical precision than does 

the ovary. 
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The linearity of all the regressions is established by the 
calculation of the correlation ratios and their comparison with 

the corresponding correlation coefficient. 
From the means, standard deviations and correlation coef- 

ficients are formed the straight line equations for the prediction 

of the amount of milk production of any given lactation at any 
age from these known variables at another age. These equa- 

tions are tabled. Examination of these equations seems to 

show that most stress is laid on the milk production at two 

years old by the coefficients, indicating that the milk production 

at this age represents most accurately of all others the future 

possibilities of the cow. Similar analysis reveals the fact that 

correction of the milk records to the age about the time of maxi- 
mum productivity of the cow gives the nearest approach to the 

correct milk production for that cow. 

The correlation coefficients of milk production at a given 
age with the total milk production of two lactations are pre- 

sented. These correlations prove to be very high ranging from 

+0.7324+.0286 to +0.943+.0116. Such high values make it 

appear that the milk production of one lactation is the deter- 

mining factor for total milk production of two lactations when 

the given lactation is one of the components. 

This conclusion is confirmed by a study of a smaller series 

of data where the first five lactation records are known, the 

first commencing at two years old and the other four commenc- 

ing approximately at one year apart. These correlation coef- 

ficients for milk production of a lactation at a given age with 

the total milk production over the five lactations range from 

+0.7416+.0323 to +0.8613+.0186. Each regression is linear 
as is shown by a comparison of the correlation coefficients and 

correlation ratios. 

A means of measuring the effect of environmental changes 

on the coefficient of correlation of the milk production of a 

lactation at a given age with the milk production of a lactation 

at another age is given. This measure depends on the differ- 

ence in the correlation coefficients of the milk production of a 
given age correlated with the milk productions of several suc- 

cessive lactations and the correlation of the milk production of 
the given lactation and the total milk production of the other 

lactations. In the first case the environmental changes of the 
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different lactations as they effect milk production make them- 

selves felt in the correlation coefficients; in the second case the 

use of the total milk production gives a mean of these environ- 

mental effects. The outcome of this study shows the environ- 

mental changes reduce the correlation one-seventh to one-eighth 

of what it would be under the conditions of an average environ- 

ment. This result makes it clear that for these Jerseys heredity 

plays a greater part in their milk production from lactation to 

lactation than environment. 

The correlation coefficients for the milk production of one 

lactation with that over several lactations, furnishing as it does 

the basis for the regression formula by which milk production 

over long periods may be predicted from shorter ones, is of the 

greatest practical importance in culling the herd of the mediocre 

animals. The use of these coefficients is illustrated by table. 

The relative contribution of the different lactation to the 

total milk production over a longer period shows that the fac- 

tors which govern milk production have their regulatory power 

maintained in the same relative strength throughout the life 

of the cow to the exclusion of any group of factors acting with- | 

in this life for any short period. 

SDS UN MILK SECRETION: Vi .ON DHE VARTA 

TIONS AND CORRELATIONS OF BUTTER-FAT 

RBERCE ND AGE WiITh AGE IN JERSEY 

(CAE Iie 

This paper has as its object the presentation of quantita- 

tive data along with the biometrical analysis of the same, on the 

normal variations and correlations of the butter-fat percentage 

contained in Jersey milk during the different lactations of the 

cow’s life. In this sense this paper is the copartner to the pre- 

vious paper in this series dealing with the variations of milk 

yield for these same Jersey cows. The data used for this study 

are especially suited to the objects of this investigation. They 

are from a strictly homogeneous group of records for the butter- 

fat percentage of normal, healthy, pure bred Jersey cows main- 

*This is an abstract from a paper by John W. Gowen having the 

same title and published in Genetics, Vol. 5, No. 3. 
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tained under the conditions of a large farm, managed by a well 

trained man thoroughly versed in his business. While stated in 

general form the conclusions are not presumed to be more gen- 

eral than the data on which they are based. Certain compari- 
sons with other data contained in the body of the paper make 

it seem altogether probable that to a large degree the conclusions 
are of general application to most of the other dairy breeds of 

cattle. The well recognized need for such data and analysis in 
physiological and genetic research and the significant relation 

such data have to the improvement in yield and in the selection 

of cows to remain within the herd have made it seem desirable 

to present as complete numerical data as possible. 
The following paragraphs briefly state the conclusions 

which are considered of most importance. Unless stated to the 

contrary, these conclusions apply to the pure bred Jersey herd 

the data for which are given in this paper. 

This investigation deals with 1713 records for the butter- 

fat percentage of the first eight months lactation, each cow 

milking at least nine months. The frequency polygons for 

butter-fat percentage are nearly symmetrical. One only, at the 

ages nine to ten years, diverges noticeably from this form. The 

range of variation extends from 3.65 to 6.95 percentage of but- 

ter-fat. The height of the modal ordinate and the shape of the 
polygons do not change markly with age as was the case for 
milk production. Only one mode is evident in any of the his- 

tograms. 

Comparatively studied the butter-fat in the milk secreted 

by twenty-eight breeds of cows shows that the means of these 

breeds form a distribution distinctly bimodal in characters. The 

mode of the first curve coming at about 3.7 and of the second 

at about 5.0 per cent of butter-fat. : 

Study of the standard deviation of typical members of the 

above groups shows a greater scatter in the butter-fat percent- 

ages in the group where the butter-fat concentration is high 

than in the group where the butter-fat concentration is low. 
The analytical constants show that the butter-fat percentage 

histograms of the eight months milk production are Pearson’s 
type I, III, IV and V, and normal curves. The skewness of 

these curves, where they are skew, is plus four times and minus 

twice. The skewness for each curve is small in amount. This 
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relatively small size of the skewness has some interest to those 

investigators who deal with advanced registry records since 

within a small error normal curves may be considered to des- 

cribe the general population from which the truncated portion 

is drawn in advanced registry selection. 

The correlation coefficient of butter-fat percentage with age 

is 0.1126++.0161. The correlation ratio calculated from the 

same data is 0.1478+.0159. The excellent agreement between 

these two constants show that the regression of butter-fat per- 

centage on age is to all intents and purposes linear. The high- 

est mean butter-fat occurs in the first lactation of a cow’s life. 

From this high point there is a slight decline in the butter-fat 

percentage as age advances. 

Comparison of these correlations with those for the other 

breeds, Guernsey, Ayrshire and Holstein-Friesian leads to the 

following law expressing the relation between age and butter- 

fat percentage; each increment of time added to a cow’s life 

causes a slight decline in the relative amount of butter-fat which 

that cow can secrete into her milk. 
The standard deviations of butter-fat percentage decreases 

very slightly with advancing years. The function describing 

this decrease is a linear one. 

Correlation tables for butter-fat percentage for lactations 
during certain age groups are present. 

The mean butter-fat percentages derived from these tables 

remain, within the limits of random sampling, the same for any 

given age at test irrespective of the age at which the same cows 

were subsequently tested. 
The standard deviations of the butter-fat percentage for 

the various age groups remain at the same value within the 

limits of sampling irrespective of the age at which a subsequent 

test was made. 

The coefficients of variation for the butter-fat percentage 

of the various ages also remain approximately constant irrespec- 
tive of the age at which a subsequent test was made on the 
same cows. 

These facts show that cows kept in the herd at any given 

time were all equally likely to be kept in the herd at any other 

time so far as their eight months butter-fat percentage was con- 

cerned. This point removes any possible criticism of the con- 
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clusions drawn from these studies on the grou that the data 
was subject to selection. 

The correlation coefficients for the butter-fat percentage 

of one lactation with the butter-fat percentage of another lac- 

tation range from 0.2470+.0640 to. +0.6781-+.0310.. The sign 

of these correlation coefficients are ‘all plus. The grafts of 

these correlations. are approximately linear. Very little or no 

difference occurs in the values of the corrélations of the butter- 

fat percentage at a given age with the butter-fat perce for 
another age. : 

Comparison of hese correlation coefficients with those for 

milk production shows that the average coefficient of ‘correla- 

tion for the butter-fat- percentage of one lactation with that of 

another lactation is +0.5215 and the average correlation coeff- 

cient for milk production of one lactation with another lacta- 

tion is +0.5352. The correlations. for. milk production are 

higher, although not. significantly so, than those for butter-fat 

percentage. Such being. the case it follows that the relative 

accuracy in the use of one lactation record to predict the ex- 

pected record of, another lactation is approximately the same 

for the butter-fat percentage and for milk yield. | 
These correlation coefficients are high for data of economic 

importance. The mean coefficient of correlation for monthly 

egg production with the yearly egg production is +0.446. The 

range is also lower than these correlations for butter-fat per- 

centage. In terms of physiology this difference in the correla- 

tion coefficients for ovulation and butter-fat percentage means 

that the mechanism controlling the mammary gland has greater 

precision in its action than has the mechanism controlling the 

action of the ovary. 

The correlation ratios were calculated. Comparison of 

these correlation ratios with the correlation coefficient show all 

of the regressions to be linear regressions. 

The means, standard deviations and correlation coefficients 
give the necessary constants to form the straight line equations 

for the prediction of the butter-fat percentage of any given lac- 

tation at any age from these known variables at another age. 

The equations are given. Examination of these equations shows 
that the age at which the butter-fat percentage determined for 

the milk most nearly represents the cow’s potentialities is five 
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years. The age to which to predict*the butter-fat percentage 

of the other years to arrive at the most nearly accurate result 

is two years. The correlation coefficients for butter-fat per- 

centage of a given lactation with the butter-fat percentage of 

two lactations of which the given lactation is one component 

range from +0.7048+.0343 to +0.9181-+.0090. 

The correlation coefficients of the butter-fat percentage of 

one lactation with the butter-fat percentage of the first five lac- 

tations range from -+0.784 to +0.862. Each regression is 

shown to be linear by a comparison of the correlation coeff- 

cients and correlation ratios. The regression equations for the 

prediction of the five year butter-fat percentage from the per- 

centage of any given year are given. 
The difference of the correlation coefficients for one lacta- 

tion’s butter-fat percentage with that of another lactation and 

for one lactation’s butter-fat percentage with the butter-fat per- 

centage over four lactations has been determined. The differ- 

ence of these correlation coefficients gives a means of measuring 

the effect of environmental changes on the butter-fat percentage 

of one lactation since in the first case the environmental changes 

of the different lactations as they effect milk production make 

themselves felt in the correlation coefficients and in the second 

case the use of the butter-fat percentage for the four lactations 

give a mean of these environmental effects. The upshot of 

this comparison showed that environmental changes lower the 

correlation coefficients from one-seventh to one-eighth of what 

it would be under the conditions of an average environment. 

The environmental effect on butter-fat percentage is conse- 

quently about the same as the environmental effect on milk pro- 

duction. Since the internal governing action of the cow for 

milk production has nearly six times the effect on controlling 

milk production than has the environmental changes, it follows 

that this internal mechanism (probably hereditary) plays great- 

er part in determining what these Jerseys’ butter-fat percentage 

will be than does the environment. 

The equations to predict the butter-fat percentage of the 

first five lactations from the butter-fat percentage of a single 

lactation are of great importance in culling mediocre cows from 

the herd. The use of these equations is illustrated. 
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The relative contribution of the butter-fat percentage of 

the different lactations to butter-fat percentage over the first 

five lactations is the same up to the fifth lactation. In the fifth 

lactation the correlation coefficients would seem to indicate a 

slightly less relative contribution of the higher test cows to the 

five lactation butter-fat percentage than is the relative contribu- 

tion of the lower test cows. In general, since the significance 

of this correlation is only slight, the conclusion can be safely 

drawn, that the factors which govern butter-fat percentage have 
their regulatory power maintained in the same relative strength 

throughout the life of the cow to the exclusion of any group of 

factors acting within this life for short periods. 

ON VARIATION IN TARTARY BUCKWHEAT, FAGO- 
PYRUM TATARICUM (L.) GAERTN.* 

_ The purpose of the present publication is to record the re- 

sults of a study on a highly variable, ever-sporting race which 

the writer has discovered in Fagopyrum tataricum. The race 

with which this paper deals originated from commercial fruits 

of Fagopyrum tataricum, Tartary buckwheat, also known as 

India wheat, which had been grown in Maine. 

The more important observations recorded in this paper 

may be summarized as follows. 
An ever-sporting race of Fagopyrum tataricum has been 

isolated and its characters studied for 5 generations under vary- 

ing conditions of environment. 

The variations here considered occur in the gynoecium, the 
perigone, and the vegetative organs of this race. 

The variations in the gynoecium are characterized by the 

production of supernumerary carpels. The number of carpels 

per pistil was found to vary from 3 up as high as 25. Under 

ordinary conditions of growth the number-of flowers with nor- 
mal gynoecia is greater than or equal to the number of flowers 

with abnormal gynoecia. Under conditions favoring the de- 

velopment of abnormal flowers the variation is bilateral, and 

*This is an abstract from a paper by Jacob Zinn having the same 

title and published in “Genetics,” Vol. 4, No. 6. 
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can be represented by a curve the apex of which is formed by 

the abnormal four-carpelled flowers. 

The frequency of flowers with abnormal gynoecium de- 

creases as the number of aberrant carpels per pistil increases. 
Associated with the abnormal gynoecia are abnormal peri- 

gones with a varying number of segments ranging from the 

normal number 5 as high as 18. The favorable conditions cap- 

able of transforming the unilateral variation of the gynoecia 

into a bilateral one, failed to affect the perigone in the same man- 

ner. The variation in the number of perigone leaves remained 

unilateral with the frequency of the normal, five-parted peri- 

gone forming the apex of the skew curve. 

The frequency of the normal, five-parted perigone de- 

creases as the number of carpels per pistil increases. 

Floral prolifications in the form of various types of synan- 

thous flowers, often giving rise to syncarpous fruits, were found 

to be produced generation after generation in fairly constant 

proportions under given conditions of environment. 

The teratological development of the vegetative organs in 

the form of more or less developed fasciations was reproduced, 

under favorable conditions of environment, in 50 per cent of 

the offspirng. 

All the descendants of the ever-sporting race reproduce the 

ever-sporting type of the mother plant regardless of whether 

they originated from normal or abnormal fruits of the parent. 

The ratio between the normal and abnormal flowers was 

found to be a function of the environment. Under a given set 

of environmental conditions this ratio as well as the relationship 

between the different forms of the abnormal flowers inter se is 

constant to a very marked degree. 
Selection carried on for 5 years had no visible effect upon 

the type and range of teratological development of this race. 

The ever-sporting strain after isolation at once displayed the 

highest degree of abnormality reached in the subsequent gen- 

erations under similar conditions of environment. 

Under conditions controlling the intensity of abnormal de- 

velopment, optimum nutrition or starvation, while affecting the 

habit of the plants, appeared to have no effect upon the degree 

of manifestation of abnormalities. The evidence from the study 

of this race under different conditions of environment points 
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to high humidity and temperature as the factors favoring the 

expression of abnormality. Under unfavorable conditions of 
humidity and temperature, the influence of starvation and lack 

of water upon the degree of abnormal development was noted. 

The results of a study of the frequency distribution of the 

different types of flowers upon the plant point to the existence 

of a definite region on the plant in which the tendency to vary 

and proliferate is most pronounced. Considering the plant as 

a whole, this region is confined to the basal, differentiated parts 
of the plant. The first three branches on the main stem from 

below, especially the second one, mark the seat of greatest ab- 

normal development, while the 4th, 5th, and 6th branches show 

a low degree of variability as well as the lowest absolute num- 

ber of flowers. In the basal region of the terminal raceme the 

output of flowers and the range of abnormality again increases. 

Similar but more marked differences prevail in the individual 

branches of the second and third order. Here, it is again the 

buds in the axils of the second leaf and in the basal region of 

the terminal raceme that show the greatest relative number of 

abnormal flowers as well as the greatest range of variability as 

measured by the frequency occurrence of the most aberrant 

variants. : 

Relative to the frequency occurrence of the different types 

of flowers at different periods of the flowering season, under 

the prevailing conditions, the first and second week of the 

flowering season mark the lowest relative production of ab- 

normal flowers, after which a marked increase in the output 

of abnormalities follows when the secondary and _ tertiary 

branches begin to develop their flowers. Towards the end of 

the flowering season the upper regions of the plants produced 

only very few flowers while the lower differentiated parts of 

the plants sustained their flower production to the end of the 

flowering season. 

CONFORMATION AND ITS RELATION TO THE MILK 

PRODUCING, CAPACITY NW ERSEYS Guineas. 

This paper presents a biometrical analysis of the relation 

of conformation to the milk producing capacity of the Jersey 

*This is an abstract from a paper by John W. Gowen having the 

same title and published in Jour. Dairy Science, Vol. 3, No. 1. 



ABSTRACTS. 299 

cow. Exceptional data have been made available to this Sta- 

tion for the solution of this problem by the courtesy of Mr. 
R. M. Gow. These data give the exact scores of 1674 registry 

of merit Jersey cows as determined by about 140 judges. 

The mean conformation as measured by score is given for 

the cow as a whole and for the parts into which it is divided. 

Within this group of Jersey cows the average score was 89.848 

=+.073. The average Jersey cow was therefore about 10 points 

below the ideal Jersey cow. When this measure of the con- 

formation as a whole is analyzed in terms of its parts, it was 

found that the fore udder differed most from the ideal type. 

When considered in abstract terms it was. found that the 

most seriously defective parts of the body in the minds of the 

judges had to deal with the mammary system, its size and blood 

supply. Of those parts which dealt with the body proper the 

least ideal was the barrel. 
The variation of the different body parts is compared by 

means of the standard deviation and the coefficient of variation. 

The most variable part of the body included the eyes, horns and 

muzzle, the least variable the size of the body. 

The variability is futher compared with characters of sim- 

ilar nature to those of conformation save that the variability 

was determined on data measured or weighed accurately in 

English or metric units. Bone material was in general found 

to vary less than the scores assigned to parts of the body de- 

pending chiefly on variations in bone length. The amount of 

this difference was slight, however. The variation of the udder 

parts was found to be at the lower end of the range of varia- 

tion of other soft parts of the body. 

Correlation coefficients for milk yield with the conforma- 

tion as a whole and for the various parts were determined. The 

correlation coefficients ranged from —0.0697-+.0165 to +0.1941 

+.0160. Out of the nineteen correlations only one was minus 

in value; seventeen were more than three times their probable 

error. The total score had the highest correlation with milk 

yield. The parts of the conformation having a distinctly sig- 
nificant relation to milk production of the cow were the milk 

veins, size and condition of udder, the size and shape of rear 

udder, the shape and size of barrel and the general appearance 
of the cow. 
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The relative merits of conformation as a guide to the milk 

producing capacity of a cow and a short time milk record are 

considered. The results show that a seven day test has a cor- 

relation coefficient with the year milk yield of the cow of ap- 

proximately 21% times that of the conformation or any part of 

the conformation. The short test consequently is superior to 

the conformation as a guide to milk production. 

A BIOMETRICAL, SLUDY OF CROSSING? ONO N 

THE MECHANISM OF CROSSING OVER IN DHE 

THIRD CHROMOSOME OF DROSOPHILA 

UB ILZUN OG AIS IIa 

This paper presents an analysis of the normal fluctuating 

variations in crossing over from the viewpoint of the theories 

advanced to account -for crossing over. The means, standard 

deviations and coefficients of variation show crossing over to 
be one of the most highly variable phenomena known. Conse- 

quently the mechanism behind crossing over works with less 
precision than the mechanism behind most other physiological 

phenomena. Resolution of the single crossing over ratios into 

their component elements shows that there is a significant cor- 

relation between crossing over of the different regions into 

which the chromosome is divided by the factors used. The 

correlation between the single and double crossing over ratios 

shows that a crossing over in one region is more likely to be 
accompanied by another simultaneous crossing over in a region 

25 to 35 units away than it is to be accompanied by a simultane- 

ous crossing over in any other region. Thus the left hand region 

(1) correlated with double crossing overs including one, gave 

correlations, proceeding from left to right, +0.3054+.0395, 

+0.5170+.0319 and +0.2997+.0396. This rise and fall, to- 

gether with a definite mode, is held to mean that there is a 
model interval between two successive crossing overs. Thus 

the two finely spun out chromosomes, when they come together 
prior to crossing over, apparently twist about each other loosely 

and generally have the points of contact where breaking may 

take place about 25 to 30 units apart. 

*This is an abstract from a paper by John W. Gowen having the 

same title and published in Genetics, Vol. 4, No. 3, pp. 205-250. 
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ReEBORR ON LEE Wile PINE. Wik BV Tie 

This paper gives a description of the White Pine Weevil, 

an account of its habits, the damage it causes and a discussion 

of control methods. 
The writer states: “Scientifically there seems to be no rea- 

son why the pine weevil should not be controlled throughout 

the state—or indeed throughout its range—and their numbers 

so reduced that a pine or spruce infested by them should be- 

come a rarity. There is no real reason why the “stag-horn” 

pine and the “buShy” pines along the roadsides and in the wood- 

lots and plantations should not give place to symmetrical trees 

growing in the way nature intended them to grow; no reason 
why the present unsightly, stunted trees should not be replaced 
by objects of real beauty and from being of no value, become 

the producers of the most valuable timber it is possible to grow 

in the state. The writer thoroughly believes that the control of 

the pine weevil is a practical proposition. All that is necessary 

is a concerted, cooperative effort by all land owners, directed 
and aided by a corps of experts employed by the State. The 

cost for a few years would be considerable, but it would not be 

excessive when the increased value of the woodlands is taken 

into consideration. The State would be a more attractive place 

to live in, and the coming generations would not only receive a 
heritage of greater beauty, but could also reap a crop of im- 

mensely greater value.” 

Following this are suggested systems of planting white 

pine and Norway spruce to obviate weevil injury. 

REPORT ON THE SPRUCE BUDWORM-* 

“The spruce budworm. (Tortrix fumiferana Clemens) is 

with small doubt the most destructive enemy of the spruce, fir 

and hemlock in Maine.” 

*This is an abstract of a paper by M. W. Blackman, having the 

same title and published by the Maine Forestry Department in coopera- 

tion with the Forestry Department, University of Maine and the Maine 

Agricultural Experiment Station. 

*This is an abstract of a paper by M. W. Blackman, having the 

same title and published by the Maine Forestry Department in coopera- 

tion with the Forestry Department, University of. Maine and the Maine 

Agricultural Experiment Station. 

2 
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“The present outbreak seems to be a much more serious 

and destructive one than that of thirty years ago, for its extent 

comprises not only the coast regions but practically every wood- 

ed area of the state.”’ 

“Usually one’s attention is first attracted to this insect in 
the spring or early summer by the wilted or blighted appearance 

of the new growth at the ends of the branches and twigs of 

spruce and balsam. This has often been described as resembling 

the effect produced by the passage of a light fire through the 

woods.” ’ 

“The feeding of the larvae upon the developing tips of 

spruce or balsam usually completely kills them and as no more 

can be reproduced until the following season the tree is greatly 

weakened. However, to completely kill the tree, it is necessary 

either that all or nearly all of the old leaves be also eaten, or 

that the destruction of the buds shall continue several seasons, 

or that the greatly weakened tree shall be attacked by other in- 

sects, such as borers which complete the destruction. Thus, 

but few trees are killed the first year of attack unless complete 

defoliation both of the new and old needles has resulted, but 

for the succeeding few years the results are cumulative, as each 

succeeding crop of new leaves is nearly entirely destroyed, 

while in the meantime the old ones are being lost in the natural 

way. When, however, bark beetles and bark weevils attack 

trees already weakened by nearly complete defoliation, as has 

been recently reported by Swaine in Canada, they find but little 

resistance to overcome and the trees readily succumb.” 

“A number of trees, some recently dead, others apparently 

dying, and others seriously and nearly completely defoliated, 

were felled in order to examine them for boring insects, either 

bark beetles, weevils or others, which might follow the attack 

of the budworm and contribute to the death of the trees weak- 

ened by defoliation.” 

In this connection the work of the following insects was 
observed. Sawyer, Monohammus scutellatus; balsam bark 

beetle; Pityokteines sparsus Lec.; (Ips balsameus Lec.) ; 

Pissodes dubius; Cryphalus balsameus Hopk.; spruce bark 

beetle (Polygraphus rufipennis Kirby); Dryocoetes affaber 

Mannh; (D. piceae Hopk.); Eccoptogaster piceae S. W.; 

Pissodes nigrae. 
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“While it is undoubtedly possible to control the bud moth 

by spraying the affected trees in the spring with arsenate of 

lead (5 lbs. to 100 gals. water) this is practical only for orna- 

mental and park trees.” 

“The woodsland owner can, however, lessen the danger 

of the much increased loss which will occur if the trees which 

are weakened by the budworm are attacked by hordes of beetles 

capable of breeding in them and completing their destruction. 

This he can do by using proper methods in his logging opera- 

tions.” 

“Trees killed by the budworm are by no means valueless, 

as they will remain sound for several years and can be utilized 

for pulp-wood, provided they are not riddled by wood boring 

insects.” 

STUIDUES ON Wels, WICAEIIL ING Ole) Wels, JEOMPAI© 

BLACKLEG ORGANISM.* 

Field studies and other general observations indicate that 
in Maine the bacteria which cause potato blackleg do not remain 

alive over winter in the soil where the disease has occurred. 

This paper has to do with certain experiments the primary ob- 

ject of which was to obtain more accurate data on this point, 

under control conditions; also to determine whether this ap- 

parent inability of the bacteria to remain alive in the soil was 

due to the low temperatures of the winter months or simply to 

the fact that they were unable to retain their vitality in the soil 

when separated from the host plant or after they had produced 

complete decay of the tissues of the latter. 

Potato tubers inoculated with pure cultures of the blackleg 

organism, Bacillus atrosepticus Van Hall, after they began to 

decay were kept at 0° C., or.a. fraction of a degree above, for 

from one to 11 days and were then planted in the greenhouse. 

All of these tubers decayed and only a small proportion of 

them were able to produce sprouts that reached the surface of 

the soil. These sprouts died down almost immediately with 

blackleg. The pots of soil containing these diseased tubers were 

*This is an abstract of a paper by Glen B. Ramsey, having the same 

title and published in Phytopathology, Vol. IX, pp. 285-288, 1919. 
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replanted with healthy tubers just a month after the second 

planting. This time healthy plants were produced which ma- 

tured without any signs of blackleg whatever. Exposure to 

temperatures close to the freezing point for from 1 to 11 days, 

retarded the activity of the blackleg organisms as the period of 

exposure increased, but did not prevent their causing a complete 

decay of the tubers after the latter were planted in pots in the 

greenhouse, and, under the favorable conditions of moisture 

and temperature in the pots of soil in the greenhouse, they 

failed to retain their vitality for as long as 30 days. 

Duplicate samples of 2 different soil types were taken in 

the fall. These were placed in small fruit jars, a virulent cul- 

ture of B. atrosepticus was poured over each, and the covers of 
the jars screwed on tightly. One set of jars representing each 

soil type was buried 5 inches deep in soil outside while the other 

set were stored in the basement of an unheated building. At- 

tempts to isolate the blackleg bacteria from these different sam- 

ples of the soil in the spring were unsuccessful. The experi- 

ments mentioned above, taken together, indicate that the black- 

leg organism remains alive in the soil but a very short time even 

under favorable conditions. Also infected tubers left in the 

ground at digging time decay to such an extent that they do not 
germinate or if they do germinate the sprouts are immediately 

killed by the parasite. This explains why volunteer plants are 

always free from the disease, even though blackleg was preva- 

lent on the same field the season before. 
In order to test the possibility of blackleg spreading from 

plant to plant in the field, or from diseased tubers remaining in 

the soil from the season before, and which might not entirely 

decay during the previous fall and winter, quite an extensive 

experiment was carried out during two successive seasons. 

Pots of different soil types were sunk in the ground out of 
doors, with their tops flush with the surrounding surface. 

Healthy potato plants growing in these pots were watered at 

intervals, beginning shortly after they came up, with varying 

dilutions of B. atrosepticus. The results convinced the writer 

that, unless the seed piece is infected at planting time there is 
little chance that uninjured plants will contract the disease even 

though the causal organism is washed about the stem and root 

system. 
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INVESTIGATIONS ON THE MOSAIC DISEASE OF 

IMS, WUSMSial OMAN G)s: 

This is a preliminary paper describing the results of re- 

search conducted upon potato mosaic in four laboratories dur- 

ing the years 1916-1919. After discussing the geographical dis- 

tribution, the previous work concerning the effects upon yield, 

and the characteristic symptoms, evidence is presented upon 

various phases, summarized as follows. 

Potato mosaic decreases the yield decidedly. It is trans- 

mitted by the tubers of affected plants and is thus maintained 

in a stock from year to year. It also spreads in the field so that 

healthy plants may have progeny partly or wholly diseased. 

While the disease is characterized by certain physiological ab- 

normalities, its cause is an infectious substance that can be 

transferred from plant to plant by means of grafting, plant 

juice, and plant lice. Transmission by plant lice was demon- 

strated in a number of experiments of various kinds. Two 

species common upon potato plants were used. Transmission 

in the field has been greatly reduced, but not entirely elimi- 

nated, by the removal of diseased plants from seed plots, while 

hill selection has been much less successful as a method of 

control. 

It appears that in order to reduce the detrimental effects 

of the disease it is necessary both to avoid diseased stock and 

to prevent field infection of healthy stock by plant lice. 

*This is an abstract of a paper by Donald Folsom and certain co- 

operating members of the Bureau of Plant Industry, having the same 

title and published in the Jour. Agr. Research, Vol. XVII, No. 6, pp. 

247-274. 
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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, 1911, the me- 

teorological apparatus was removed to Wingate Hall and the 

observations are in charge of Mr. James S. Stevens, professor 

of physics in the University of Maine. 

In September, 1914 the meteorological apparatus was again 

moved to Aubert Hall, the present headquarters of the physics 

department. 
The instruments used were at Lat. 44° 54’ 2” N. Lon. 64° — 

4o 5” W. Elevation 135 feet. 

The instruments used are the same as those used in pre- 

ceding years, and include: Maximum and minimum thermom- 

eters; rain gauge; self-recording anemometer; vane; and ba- 

rometers. The observations at Orono now form an almost un- 

broken record of fifty-one years. 
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REPORT OF THE OREASUREK 

The Station is a department of the University and its 

accounts are kept in the office of the Treasurer of the Univer- 

sity. The books, voucher files, etc., are, however, all distinct 

from those of the other departments of the University. The 

classification of accounts is that prescribed by the auditors on 

the part of the Federal Government, and approved by the State 

Auditor. All of the accounts are audited by the State Auditor, 

and the Hatch Fund and Adams Fund accounts are also audited 

by the 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, 1919, was: 

U.S. Government, Hatch Fund appropriation... $15,000 00 

U.S. Government, Adams Fund appropriation........... 15,000 00: 

State of Maine, Animal Husbandry investigation 
AUP PROP Vath OM ease ak gee ae ee NN ee eee 5,000 00 

State of Maine, Aroostook Farm investigation........... 5,000 00 
State of Maine, Highmoor Farm investigations*....... 2,500 OO 

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 for the expense of investigations. The printing is paid 

for by an appropriation to the University. 

At Aroostook Farm there are in connection with the coop- 

erative work with the Federal Department of Agriculture ex- 

penditures mostly under “labor” for the Department and for 

which the Station is reimbursed. There are also certain expen- 

ditures for the Department made from sales of crops from 

Department investigations that do not appear in the tabular 

statements. They are carried as distinct and separate accounts, 

always with credit balances, on the Station ledger. 

*From January 1, to June 30, 1919. 
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REPORT OF THE TREASURER FOR YEAR-,ENDING JUNE 30, 1919. 

DISBURSEMENTS. 

SHEMET) es ae i ee a 

NEE) OTE w ee eee ane eee eiete ca clen eect ase weeae 

PUN CAtONS ieee sees eee eee 

Postage and Stationery__-.--...-------.-- 

HreiP hit wanGdeeH MpReSsaeccesccescscec sees eee 

Heat, light ‘and power------------------- 

Chemical and laboratory supplies__----_ 

Seeds, plants and sundry supplies__---- 

Fertilizers we Bee et Se SN CLT ONE ais 

HE CCIM CES DUS eee on eee so eee ee 

IM OPEN © LSS Sees CISA Pcp ec ea a 

Tools, machinery and appliances__------ 

Hurniture) and) fixtures 2-222 2222222 2 

Scientific apparatus and. specimens_-__-__- 

A IV.C ME SLO Cha Sai eee Sd Aes ae 

Traveling expenses--------------.---------. 

Contingent expemses__----------------_--_- 

AES Da GUT perpetrate Be ae be 

EIN OG callie SN ae NS 

Hatch fund 

$6851.45 

2168.67 

125.38 

683.31 

149.22 

566.83 

475,52 

924.20 

1155.01 

249.53 

384.56 

45.28 

235.00 

409.50 

20.00 

556.54 

15000.00 

Adams fund 

Anima! 
husbandry 
investiga- 

tions 

$9726.27 

1973.28 

15000.00 

$3920.25 

56.00 

5000.00 
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REPORT OF THE TREASURER FOR YEAR ENDING JUNE 30, 1920 

DISBURSEMENTS. 

| Aroostook Highmoor}| General 
| Farm Farm* account 

| 
SO ULI OS ieee ae ee Sen ee Snes $1670.64 $400.00 $1698.62 

UE) OXON a See SHRUBS aD CeEeCStoS 5151.28 819/69 eee ee 

Publications) ee eee een ee Ue a eee ae rr 

Postage and Stationery------------------ 41.89 11.55 25.22 

Mreioht) ‘and! sh xXpresssas see ase ee eee 181.92 21.94 76.57 

Heat, light and power------------------- 93.50 51.00 55.00 

@hemicalwand laboratory, supplicss === | eee ee |e 

Seeds, plants and sundry supplies__-__- 1345.80 861.45 307.41 

pblerbilizersieseesse eases res hak bard St ca 8098.84 872.72 17.15 

Meeding, stuiis=: 2225 Se eee 778.48 970.84) \ia eee 

TID PAY: Hoke 2 nite Ee eS ee eS ee Eo) ee eel ii eee ee 28.30 

‘Tools, machinery and appliances___-__-- 234.15 55.45 186.58 

Furniture and fixtures__----------------- 138.57 25:25 | eee 

‘Scientific ‘apparatus),and) specimenss= 2225 ee ees ene 

Live sstockie se su ean sae 310.00 560.00 48.50 

Traveling. «exDenseseesas aes aa eae 83.25 6.26 198.77 

‘Contingent expenses__-------------------- 52150! eee 33.57 

Buildings 7522282 se ee ee 9116! 95) |e ner 215.72 

TOG ae es SS Pe ea ay 15097.72 4156.15 2891.41 

Inspection 
analysis 

$9610.89 

*Six months, January 1 to June 30, 1919 over expenditure of $1656.15 

paid from General Account receipts. 
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Official Inspections 

91 

DRUGS AND FOODS 

CEUNS Da NVOOWDS, 

The Commissioner of Agriculture. is the executive of the law 

regulating the sale of drugs and foods 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 Commis- 

sioner, and to publish the results of the analyses together with 

the names of the persons from whom the samples were ob- 

tained, and such additional information as may seem advisable. 

Nore. All correspondence relative to the inspection laws should be 

addresssed to the Bureau of Inspections, Department of Agriculture, 

Augusta, Maine. 



2 Maine AGRICULTURAL EXPERIMENT STATION. 1919. 

ANALYSES OF DRUGS AND FOODS 

In the following pages are given the reports of analyses 

of the samples of drugs and foods sent to the Station for ex- 
amination by the Commissioner of Agriculture in the calendar 

year 1918. 

In the case of drugs, the spirit of nitrous ether and of 

spirit of camphor samples were collected as a probable meas- 

ure of the care and accuracy of druggists in the preparation 

and handling of prescriptions. 

Spirit of nitrous ether, commonly called Sweet Spirits of 

Nitre, is prepared by the druggist by diluting concentrated com- 

mercial nitrous ether with alcohol. The commercial article is 

carefully prepared and in repeated trials in the Station labora- 

tory it has been found practicable to make goods 100 per cent 
perfect. The prepared goods will rapidly deteriorate if kept 

under improper conditions. But properly stored spirit of ni- 

trous ether will keep without any practical change taking place 

for 3 months. This has also been carefully worked out in this 

laboratory by putting the freshly made preparation under prop- 

er conditions of storage and taking a sample from it, just as 

though a sale had been made or prescription filled from the 

bottle, at frequent intervals and making the analysis. A drug- 

gist who fails to have his spirit of nitre of proper strength has 

only himself to blame. — 

Spirit of Camphor is as readily and as accurately made as 

if one were to dissolve I ounce of sugar in 10 ounces of water. 

Kept properly stoppered the preparation will never change in 

strength. The divergencies from 100 per cent were in some 

instances very large. 

In reporting samples of drugs a margin of Io per cent in 

either direction is allowed as coming within the limits of error. 

For instance, a sample of spirit of camphor that is from go to 

TIO per cent of standard would be passed. In the case of a 

sample between 85 to 89 per cent or 106 to 110 per cent of 

standard the druggist is cautioned. Larger variations result 

in hearings, and usually in prosecutions. 

(Continued on page 20) 
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Table showing results of analyses of samples of spirit of m- 
trous ether (sweet spirit of mtre) purchased in 1918. 

erly prepared spirit of nitrous ether will carry 92 per cent 

alcohol and not less than 4 per cent ethyl nitrite. 

ples are arranged alphabetically by towns. 

18376) P 

18380 

18387 

18382 

18437 

18369 

18365 

18368 

18367 

18420 

18411 

FE. 

. J. Begin, 

John Coughlin, 

H. EH. 

Thomas P. Kenney, 

E. 

H. W. & E. B. Allen, Brunswick. 

Drapeau’s Pharmacy, 

P. J. Meserve, Brunswick. 

Wilson’s Pharmacy, Brunswick. 

Irving E. Hall, 

Prop- 

The sam- 

Name and Address of Dealer and 
Maker and Brand 

A. Manter, 
Nitre. 
trite, 

Anson. “Sweet Spirits of 
Aleohol 92 per cent. Ethyl ni- 

alcohol derivative 18 minims.’’ 

Augusta. “Spirit of Nitrous 
Ether. Alcohol 92 per cent. Ethyl ni- 
trite 4 per cent or 18 minims.”’ 

Augusta. ‘Spirit of Ni- 
trous Ether. Alcohol 92 per cent. Ethy] 
nitrite 4 per cent or 18 minims.” 

Goodrich, 
trous Ether. 
hol. 
ims.”’ 

Augusta. ‘Spirits Ni- 
About 92 per cent alco- 

Ethy! nitrite 4 per cent or 18 min- 

Augusta. ‘Spirit of 
Nitrous Ether. Made from Smith, Kline 
& French Co. tube. Aleohol 92 per cent. 
Ethyl! nitrite 4 per -cent or 18 minims.”’ 

L. Porter & Co., Boothbay Harbor. 
“Sweet Spirits of Nitre. Alcohol 92 per 
cent. Made from Smith, Kline & French 
Co. tube., Not potent after December 
24, 1917.” 

“Sweet 
ounce con- 

Ethyl! nitrite 
Spirits Nitre. Each fluid 
tains alcoho! 92 per cent. 
4 per cent or 18 minims.’’ 

U Brunswick. “Spirit 
of Nitrous Ether. (Sweet spirit of ni- 
tre). Aleohol 92 per cent. Ethyl nitrite 
4 per cent, or 18 minims.’’ 

“Spirit of Ni- 
trous Ether. (Sweet spirits of nitre). 
Each fluid ounee contains alcohol 92 per 
cent. Ethyl nitrite 4 per cent or 18 
minims.”’ 

: “Spirit of 
Nitrous _ Ether. Aleohol 92 per cent. 
Ethyl nitrite 4 per cent or 18 minims.”’ 

Clinton. ‘‘Sweet Spirits 
of Nitre. Not less than 4 per cent ethyl 
nitrite and 92 per cent aleohol.’ 

L. H. Whitney, Corinna. ‘Sweet Spirit 
Nitre. Alcohol 92 per cent. Ethyl ni- 
trite 17.5 grs. to ounce.” 

Results of Examination 
As Regards Ethyl Nitrite 

Seventy-one per cent of 
strength. .Adulterated. 

Forty-six per cent of 
strength. Adulterated. 

Slightly below standard 

Eighty-five per cent of 
strength. Adulterated. 

Kighty-four per cent of 
strength. Adulterated. 

Slightly below standard 

Slightly below standard 

Above standard strength. 

Sixty-seven per cent of 
strength. Adulterated. 

Seventy-eight per cent of 
strength. Adulterated. 

per cent of Highty-nine 
Adulterated. strength. 

Slightly below standard 

standard 

standard 

strength. 

standard 

standard 

strength. 

strength. 

standard 

standard 

standard 

strength. 
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SPIRTD OF NIDROUS EF REE R=Contmued: 

| 
| 

Name and Address of Dealer and | Results of Examination 
Maker and Brand | As Regards Ethyl Nitrite 

: 
| 

Station number 

18415 E. A. Brewster & Sons O©o., Dexter. Above standard strength. 
| “Sweet Spirits of Nitre. Alcohol 92 per 

cent. Ethyl nitrite 4 per cent or 18 
| minims.”’ 

18414 A. L. Davis, Dexter. “Sweet Spirits of Seventy-four per cent of standard 
| Nitre. Made from Smith, Kline & French) Strength. Adulterated. 
| tubes. Alcohol 92 per cent. Ethyl ni-| 
| trite 17.5 -grs. in an ounce.” 

18405 Elmer E. Cole, Dover. ‘Sweet Spirit of Thirty-two per cent of standard 
| Nitre. Aleohol 92 per cent. Ethyl ni-| strength. Adulterated. 

trite alcohol derivative 18 minims in 
fluid ounce. 

18591/Elmer E. Cole, Dover. “Sweet Spirit of/Twenty-four per eent of standard 
Nitre. Alcohol about 92 per cent. Ethyl, strength, Adulterated. 
nitrite, alcohol derivative 18 minims in! 
fluid ounce.” 

184038. T. Oaks, Dover. “Sweet Spirits of Ni-Eighty per cent of standard 
| tre. Alcohol 92 per cent. Ethyl nitrite) strength. Adulterated. 
| 17.5 grs. in an ounce.” 

18434. F. H. Neal, Fairfield. “Sweet Spirits of Seventy per cent of standard 
strength. Adulterated. Nitre. Made from Smith, Kline &| 

French tubes.”’ 

18444 Hardy’s Pharmacy, Farmington. “Sweet Slightly below standard strength. 
| Spirit of Nitre. Made from Smith, Kling 

| & French tubes. Alcohol 92 per cent. 
Ethyl nitrite 17.5 grs. to ounce.” 

18443Marr’s Drug Store, Farmington. ‘Sweet Slightly below standard strength. 

| Spirit of Nitre. Alcohol 92 per cent.| 
| Ethyl nitrite 17.5 grs. to an ounce.” 

“Sweet Eighty-two per cent of standard 
Adulterated. 

18408|'\Wm. Buck & Co., Foxcroft. 
| Spirit of Nitre. Alcohol 92 per cent.” | strength. 

18406 BE. S. Nickerson, Foxcroft. “Spirit of Ni-/Slightly below standard strength. 
trous Ether. Alcohol about 92 per cent. 
Ethyl nitrite 4 per cent.’’ 

18396 C. H. Beane, Gardiner. “Sweet Spirit of Eighty-three per cent of standard 
Nitre. Alcohol 92 per cent. Ethy! ni-. strength. Adulterated. 
trite 4 per cent or 18 minims.” 

18399|F. H. Call, Gardiner. “Spirit of Nitrous|Sixty per cent of standard 
Ether. Alcohol 92 per eent. Ethyl ni-) strength. Adulterated. 
trite 4. per cent or 18 minims.”’ 

18398|Jackson’s Drug Store, Gardiner. ‘Sweet Slightly below standard strength. 
Spirit of Nitre. Alcohol 92 per cent. ; 
Ethyl nitrite 4 per cent or 18 minims.” 

18401'T. N. Shorey, Gardiner. “Spirit of Ni-\Bighty-cight per cent of standard 
trous Ether. Alcohol 92 per cent. Ethyl! strength. Adulterated. 
nitrite 4 per cent or 18 minims.”’ 

18393,\W. D. Spaulding, Hallowell. “Spirit of Kighty-seven per cent of standard 
Nitrous Ether. Alcohol 92 per cent.| strength. Adulterated. 
Ethyl nitrite 4 per cent or 18 minims.” 

18392 Guy K. White, Hallowell. “Spirit of Ni-| Eighty-seven per cent of standard 
| trous Ether. Aleohol 92 per eent. Ethy! strength. Adulterated. 

nitrite 4 per cent or 18 minims.”’ 
| 
= ..0./!””nwmnwaa0 roo 



Station number 

18442) 

18449} 

18447 

18427| 

18428, 

18372) 

18424) 

18421 

18418) 

18416 

18469 

OrriciAL INSPEcTIONS 91. 

SPIRIT OF NITROUS ETHER—Continued. 

Name and Address of Dealer and 
Maker and Brand 

E. L. Clouthier, Lisbon. ‘Spirit of Ni- 
trous Ether. J. W. Perkins Co., Port- 
land. U. S. P. Standard strength. Ethy! 
nitrite 4 per cent minims. Aleohol 92 
per cent.”’ 

Ham’s Drug Store, Livermore Falls. 
“Sweet Spirits of Nitre. Each fluid 
ounce contains 92 per cent  aleohol. 
Ethyl nitrite 4 per cent or 1.3 minims.”’ 

E. P. Smart, Livermore Falls. ‘Sweet 
Spirits of Nitre. Made from Smith, 
Kline & French Co. tubes. Absolute al- 
coho! 92 per cent by volume. Ethyl ni- 
trite 17.5 grs. to an ounce.” 

Madison Pharmacy, Madison. “Spirit of 
Nitrous Ether. Own make.’’ 

E. W. Wright, Madison. ‘‘Spirit of Ni- 
trous Ether. Own make.”’ 

Barrows & Barrows, Newport. “Sweet 
Spirits of Nitre. Aleohol 92 per cent. 
Ethyl nitrite 17.5 grs. to an ounce.’ 

F. W. Spaulding, Norridgewock. ‘Sweet 
Spirits of Nitre. Aleohol 92 per cent. 
Ethyl nitrite 17.5 grs. to an ounce.” 

Samuel J. Foster, Oakland. “Sweet Spirits 
of Nitre. Made from A. D. S. tubes. 
Aleohol 92 per cent. Ethyl nitrite 4 
per cent or 18 minims.”’ 

R. H. Berry, Pittsfield. ‘Sweet Spirits of 
Nitre. Alcohol 92 per cent. Ethyl ni- 
trite 4 per cent or 18 minims.” 

H. H. Nutter, Pittsfield. ‘Sweet Spirits 
of Nitre. Alcohol 92 per cent. Ethy! 
nitrite 4 per cent or 18 minims.” 

Corner Drug Store, Rockland. “Sweet 
Spirits of Nitre. Each fluid ounce con- 
tains alcohol 92 per cent. Ethyl nitrite 
4 per cent or 18 minims.”’ 

18471 Hill’s Drug Store, Rockland. “Sweet 
Spirits of Nitre. Not good after 12 
weeks from Nov. 3, 1917. Each fluid 
ounce contains 92 per cent  aleohol. 
Ethyl nitrite 4 per cent or 18 minims.” 

18740)\W. F. Norcross, Rockland. ‘Sweet Spirits 

18468, 

of Nitre. Made from Smith, Kline & 
French Co. tubes. Each fluid ounce con- 
tains alcohol 92 per cent. Ethyl nitrite 
4 per cent or 18 minims.’’ 

‘The Pendleton Pharmacy, Rockland. 
“Sweet Spirits of Nitre. Made from 
Smith, Kline & French Co. tubes. AL 
cohol 92 per cent. Ethyl nitrite, alcohol 
derivative 18 minims in fluid ounce.” 

Results of Examination 
As Regards Ethyl Nitrite 

Eighty-four per cent of 
strength. Adulterated. 

Sixty-seven per cent 
strength. Adulterated. 

Sixty-eight per cent 
strength. Adulterated. 

Slightly below standard 

Slightly below standard 

Above standard strength. 

Fifty-eight per cent 
strength. Adulterated. 

Above standard strength. 

Eighty-five per cent of 
strength. Adulterated. 

Sixty-seven per cent 
strength. Adulterated. 

Seventy-seven per cent 
strength. Adulterated. 

Fifty-five per cent of 
strength. ~ Adulterated. 

Seventy-seven per cent 
strength. Adulterated. 

Slightly below standard 

standard 

standard 

standard 

strength. 

strength. 

standard 

standard 

standard 

standard 

standard 

standard 

strength. 
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SPIRIT OF NITROUS ETHER—Concluded. 

mau 

22 Name and Address of Dealer and Results of Examination 
eg Maker and Brand As Regards Ethyl Nitrite 

na 

184382/F. W. Buecknam, Skowhegan. ‘Spirit of|Eighty-three per cent ‘standard 
Nitrous Ether.” strength. Adulterated. 

18431 G. R. Fogg, Skowhegan. ‘Sweet Spirits Slightly below standard strength. 
| of Nitre.’’ 

18433'The Fuller Drug Store, Skowhegan. ‘‘Spir-|Eighty-four per cent of standard 
it of Nitrous Ether.’’ strength. Adulterated. 

18672/T. F. Staples & Co., South Eliot. ‘“Spir-| Eighty-four per eent of standard 
its of Nitre. Purchased of: Silas Pisrce| strength. Adulterated. 
Co., Portsmouth, N. H. Four per cent 
Ethyl nitrite. Pure U. S. P. Sweet 
Spirits of Nitre. Alcohol 93 per cent. 
The contents of this package are strict- 
ly pure and prepared with the. utmost 
care by an authorized chemist. Manu- 
factured by Frank E. Hanis Co., Bing- 
hamton, N. Y.”’ 

18476|Warren Drug Store, Warren. “Sweet| Fifty-one per cent of standard 
Spirits of Nitre. Alcohol 92 per cent.| strength. Adulterated. 
Ethyl nitrite 4 per cent or 18 minims 
to fluid ounce.’’ 

SEM JOh CANEP EI @®ke 

Table showing the results of analyses of samples of spirit of 

camphor purchased in 1918. Properly prepared spirit of 

camphor will carry 86 per cent alcohol and ro per cent gum 

camphor. The samples are arranged alphabetically by towns. 

Name and Address of Dealer and Results of Examination 
Maker and Brand. As Regards Camphor. 

¢ Station number 

j 

18984,Ralph F. Burnham, Auburn. ‘‘Spirits of Slightly above standard strength. 
Camphor. Alcohol 86 per cent.’’ | : 

19032, E. Earl Curran, Bangor. ‘‘Spirits Cam- Slightly below standard strength. 
phor. Alcohol 86 per cent.” | 

19027, Curtis & Tupper, Bangor. ‘‘Spirits Cam- Dangerously above standard 
| phor. Alcohol 86 per cent.”’ | strength. 

19046 H. S. Fifield & Co., Bangor. “Spirits Slightly below standard strength. 
| Camphor. Alcohol 86 . per eent.” | 

| | 
19048 Fowler Drug Co., Bangor. “Spirits Cam-|Slightly below standard strength. 

phor. Alechol 85 per cent.’’ 
| 4 

19042 Louis H. Hamm, Bangor. ‘‘Spirits Cam- Slightly below standard strength. 
| phor. Alcohol 86 per cent.” 
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c SPIRIT OF CAMPHOR—Continued. 

Name and Address of Dealer and | Results of Examination 
Maker and Brand. As Regards Camphor. 

Station number 

| 
| 

19034|J. E. Houlihan, Bangor. “Spirits Cam- Slightly below standard strength. 
phor. Alcohol 86 per cent.” | 

19040/Ara Warren, Bangor. ‘Spirits Camphor. Dangerously above standard 
Aleohol 86 per cent.’ | strength. 

18959/The Anderson Pharmacy, Bath. ‘“Spirits|\Seventy-six per cent of standard 
of Camphor. Alcohol 86 per eent.”” | strength. Adulterated. 

18957/A. Hallett & Co., Bath. ‘Spirits of Cam-|Slightly above standard strength. 
phor. Aleohol 9) per cent.”’ | 

18961|Leonard & Mitchell, Bath. “Spirit of Sixty-four per cent of standard 
Camphor. Alcohol 86 per cent,” | strength.  Adulterated. 

18940\L. Doyon & Co., Biddeford. “Spirits Slightly above standard strength. 
Camphor. Alcohol 86 per cent.” 

18947\L. E. Jones, Biddeford. ‘Spirits of Cam-Slight!y below standard strength. 
phor. Alcohol 86 per cent.” 

18946|J. H. Seiddel, Biddeford. <‘‘Spirits Cam-|In accord with standard. 
phor. Alcohol 86 per cent.” . 

| 

189440. F. Traynor & Co., Biddeford. ‘Spirits Slightly below standard strength. 
Camphor.”’ | Percentage of alcohol not stated 

| on label, as required by law. 

18963|/Allen’s Drug Store, Brunswick. “Spirits Eighty-sight per cent of standard 
of Camphor. Alcohol 93 per cent.’ | strength. Adulterated. 

18966) Wilson’s Pharmacy, Brunswick. “Spirits Eighty-four per cent of standard 
of Camphor. Alcohol 85 per cent.’ strength. Adultsrated. ; 

19027/R. B. Stover, Bueksport. ‘‘Spirits Cam-|Ip accord with standard. 
phor. Alcohol 86 per cent.’ | fj 

18932|L. K. Paine, Cumberland Mil's. “Spirits|Slightly below stwndard strength. 
Camphor. Alcohol 90 per cent.” ; 

18412\Dexter Pharmacy, Dexter. “Spirits Cam-|Slightly below standard strength. 
phor.”’ | Percentage of alcohol not stated 

on label, as required by law. 

19045'E. G. Moore, Ellsworth. “Spirits Camphor.|Slightly below. standard strength. 
| Aleohol 86 per cent.” 

18995|Marr’s Drug Store, Farmington. ‘“‘Spirits|/Slightly above, standard strength. 
Camphor. Aleohol 86 per cent.” | 

19007)W. V. Cole, Freeport. “Spirits of Cam-|Righty-six per cent of standard 
phor. Alcohol 86 per esnt.’’ | strength. Adulterated. 

19006\George A. Wilbur, Freeport. ‘‘Spirits of Righty-four per cent of standard 
| 

Camphor. Alcohol 86 per cent.” strength. Adulterated. 

18859'G. A. Hofises, Jefferson. ‘Spirits Cam-|Somewhat above standard 
phor. Alcohol! 66 per cent. Put up bv} strength. 
E. Hartshorn & Sons, Kidder Brand.’’ 

18930|\Thomas F. Devine, Knightville. ‘Spirits)Slight!y above standard strength. 
| Camphor. Alcohol 86 per cent.’ | 
| | 

18972 H. R. Alden, Lewiston. ‘Spirits Camphor.)Somewhat above standard 
| Alcohol 85 per cent.” | strength. 

| 
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phor. Alcohol 86 per cent.” | 

18425|Frank H. Holley, No. Anson.  <‘Spirits 
Camphor.”’ 

19019 W. C. Mutty, Old Town. ‘‘Spirits Cam- 
phor.”’ 

19021/'C. R. Staples, Old Town. ‘Spirits Cam-! 
| phor. Alcohol 90 per cent.” 

19022 P. H. Houlihan, Orono. ‘Spirits Cam- 
phor. Alcohol 90 per cent.” 

18894\Frank J. Bragdon, Portland. “Spirits 
Camphor. Alcohol 86 per cent.” 

18903,Coleord & Washburn, Portland. 
Camphor. 

“Spirits 
Alcohol 86 per cent.’ 

18912 Cumberland Avenue Pharmacy, Portland. 
| “Spirits Camphor. Alcohol 86 per cent.’ 

Portland. “Spirits 
Aleohol 86 per cent.” 

18911 James H. Donovan, 
Camphor. 

18908 Wm. A. Flaherty, Portland. “Spirits Cam- 
phor. Aleohol 86 per cent.’’ 

18921 Wm. J. Flannigan, 
Camphor. 

Portland. 
Aleohol 86 per cent.”’ 

“Spirits| 

18919 John H. Hamel, Portland. “Spirits Cam-| 
phor. Alcohol 86 per cent.’’ 

18901. C. E. Hawken, Portland. ‘Spirits Cam- 
phor. Alcohol 86 per cent.” | 

18917,H. H. Hay & Sons, Portland. “Spirits 
Camphor. Alcohol 86 per esnt.” 

18886, Theara Hilton, Portland. ‘Spirits Cam-) 
phor. Alcohol 86 per cent.’’ 

8 1919. 

SPIRIT OF CAMPHOR—Continued. 

ak | Ae 
S| Name and Address of Dealer and Results of Examination 
ag , Maker and Brand. As Regards Camphor. 
na 

18980;Globe Drug Store, Lewiston. “Spirits| Slightly below standard strength. 
Camphor. Alcohol 86 per cent.” 

18979, Chas. Martel, Lewiston. “Spirits Cam-|Slightly below standard strength. 
phor. Aleohol 95 per cent.” 

18970/W. H. Teague, Lewiston. ‘Spirits Cam-|Seventy-two per cent of standard 
phor. Aleohol 86 per cent.” strength. Adulterated. 

18440 Beal’s Pharmacy, Lisbon Falls. “Spirits Eighty per cent of standard 
Camphor. Alcohol 86 per cent.” _ | Strength. Adulterated. 

18968 Beal’s Pharmacy, Lisbon Falls. ‘“Spirits|In accord with standard. 
Camphor. Alcohol 86 per cent.”’ 

18967 Geo. C. Roberts, Lisbon. Falls. “Spirits Slightly below standard strength. 
Camphor. Alcohol 86 per cent.’ 

19043 Stark & Sterritt, Machias. “Spirits Cam-|Slightly above standard strength. 

Sixty-eight per cent of standard 
strength. Adulterated. Percent- 
age of aleohol not stated on 
label, as required by law. 

Slightly below standard strength. 
Pereentage of aleohol not stated 
on label, as required by law. 

Sixty-two 
strength. 

per cent of standard 
Adulterated. 

Slightly above standard strength. 

In accord with standard. 

Slightly below standard strength. 

Slightly above standard strength. 

Slightly above standard strength. 

Seventy-two per cent of standard 
strength. Adulterated. 

Highty-eight per cent of standard 
strength. Adulterated. 

Slightly below standard strength. 

Slightly below standard strength. 

Slightly below standard strength. 

per cent of standard 
Adulterated. 

Fifty-six 
strength. 
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SPIRIT OF CAMPHOR—Concluded 

f= | 
22 Name and Address of Dealer and | Results of Examination 
Be Maker and Brand. As Regards Camphor. 

ne | 

SVL -| Z 

17482/Hoovavan Goulasarian, Portland. “Pure Fifty-nine. per cent of standard 
Camphorated Oil. Guaranteed by Chas.) strength. Adulterated. 
Crompton & Sons under Food and 
Drugs Act, June 38), 1906.” 

18904\Ideal Pharmacy, Portland. ‘Spirits Cam-) Dangerously above standard 
phor. Alcohol 95 per cent.” strength. 

18916)Geo. W. Merrill, Portland. ‘‘Svirits Cam-|In aceord with guaranty. 
phor. Alcohol 86 per cent.” 

\ 18897|James H. Murren, Portland. “Spirits|Slightly above standard strength. 
5 Camphor. Alcohol 86 per cent.’ 

18927)W. A. Oxnard, Portland. “Spirits Cam-|Dangerously above standard 
phor. Alcohol 86 per cent.” strength. 

18914 John W. Shaw, Portland. “Spirits Cam-|Stightly below standard strength. 
phor. Alcohol 86 per csnt.” 

18896 The Simmons & Hammond Drug Store./In accord with standard. 
“Spirits of Camphor. Alcohol 86 per 

| cent.” 

18899 Smith & Bros., Portland. “Spirits Cam-|Somewhat below standard strength. 
| phor. Alcohol 86 per cent.” 

18918 Chas. E. Wheeler, Portland. “Spirits Cam-|Somewhat above standard 
phor. Alcohol 86 per cent.’’ strength. 

18948 W. H. Kittridge, Rockland. ‘Spirits Cam- Slightly below standard strength. 
phor. Alcohol 86 per cent.” 

18952, W. F. Norcross, Rockland. ‘Spirits Cam- Slightly below standard strength. 
i. | phor. Alcohol 86 per eent.”’ 

19000 Bowers & Vallee OCo., Rumford Falls.|Slight!y below standard strength. 
| “Spirits Camphor. Alcohol 85 per cent.” 

18938|E. J. Bradbury, Saco. “Spirits Camphor.|somewhat above standard 
; Aleoho! 85 per cent.’’ strength. 

: 19024)D. G. Seymore, South Brewer. “Spirits|[{) accord with standard. 
Camphor. Alcohol 86 per cent.” 

18475|Chas. ©. McDonald & Co., Thomaston.|sijent above standard th 
“Spirits Camphor. Aleohol 86 per cent.’ Re Re 

18935|C. A. Vallee, Westbrook. ‘Spirits Cam-|Somewhat above standard 
phor. Alcohol 86 per cent.’’ strength. 

18446). H. Holman, Wilton. “Spirits Camphor. Slightly below standard strength. 
Alcohol 86 per cent.” 

18445|K, P. Parlin, Wilton. “Spirits Camphor.|Seventy-two per cent of standard 
Alcohol 86 per cent.” strength. Adultsrated. 

18926/J. M. Scanlan, Woodfords. “Spirits Cam-|Slightly above standard strength. 
; phor. Alcohol 86 per cent.” 

: 
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HEADACHE REMEDIES. 

Table showing the name, maker, and claims of headache reme- 

dies purchased in 1918, and the name and address of the 

Maine dealer. f 

| | 

CsI | 

5 | Brand, Maker and Claims. | Town and Dealer. 

5 

qa 
49) 
~ 

es 
~ 

RM 

18385 Auburt’s Headache Powders. Own make. “Each Augusta. 
| powder contains 3 grains acetanilide.” | Bowditch, Webster & 

Co. 

18472 Bijou Headache Powders. Own makes. ‘Five grains Rockland. 

| acetanilide in each doss.” The Bijou Drug Store. 

18383|Bither’s Headache Powders. Own make. “An ounce Augusta. 
of powder contains 44 grains phenacetine and 175 B #. Bither. 

| grains acetanilide.” 

18407 Buck's Headache Powders. Own make. “Thre?) Foxcroft. 
grains acetanilide to each powder.” Wm. Buck & Co. 

18394;Dr. Carr Headache Powders. Bought of E. L. Hallowell. 
| Patch Co.. Boston, Mass. ‘‘Each, ounce powder w, Dp. Spaulding. 
| contains acetanilide 146 grains, phenacztine 4% 
| grains. Each powder contains acetanilide 4 grains 
|. and phenacetine 1% grain.” 

| 
18397/Dexter’s Headache and Anti Pain Powders. Bought Gardiner. 

| of Eastern Drug Co.,. Boston. “Each powder con- Jackson’s Drug Store. 
| tains 4% grains acetani‘ids. 

18379 Diamond Brand Headache Powder. Purchased of Augusta. 
| Henry Thayer & Company, Cambridge. Mass. John Coughlin. 

“Each ounce contains 146 grains acetanilide.” 

18395/Farnham’s Headache Powders. Bought of Farnham Gardiner. 
Drug & Chemical Co., Gardiner. “Each ounec:!] GC. H. Beane. 
contains 146 grains acetanilide.” | 

} 

18474/Gardner’s Blue Bell Headache Powders. Purchased Thomaston. 
from G. Robinson Drug Co. Put up for Th2 Bue, Whitney & Brackett. 
Be!l Remedies, Thomaston, Mains. ‘In each ounces 

| of powder 131% grains of acetanilide.” 

18391 Griffin Headache Powders. Bought of Manhattan | ffallowell. 
Drug Co. Prepared for White City Drug Store| Guy K. White. 
Hallowell. ‘‘Acstanilide 160 grains per ounce.’’ | 

18473'Hartshorn’s Headache Powders. Purchased from Rockland. 
Port.and Wholesa‘ers. “Each ounces of powder w. F. Kittridge. 
contains 127% grains of acetanilide.’’ | 

18435 Headache Konsea!s or Wafers. Purchased of Henry Fairfield. 
Thaysr, Cambridge, Mass. ‘Each ounce contans) The Wi'son Pharmacy 
146 grains acetanilide.’’ 

| 

18373 Headache Powders. Purchased of Henry Thayer &| Newport. 
Company, Cambridgeport. ‘‘Acetanilide 146 grains, Jones & McKenney. 
to each ounce.” 

18371 Headache Powders. Purchased of Hance Bros. &|Newport. 
White, Philade!phia. “Each powder contains 2%,| Barrows & Barrows. 
grains acstanilid?; 109 grains acetanilide per) 4 
ounce.” 
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Table showing the results of examination of headache reme- 
dies purchased in 1918. 

Station number. 

18385 

18397 

18379 

18395 

18474 

18391) 

18473 

18435 

Cost of package. 

ae 2a 

10 

25 

25 

10 

25 

10 

10 

Powders, Pills or Wafers. 

a) 3 Acetanilide. 
i) 5 oS | 

3 © R k emarks. 
5 S 

Es} 
q 2 ae 

iB 2/2 | 
2 wm | & | 8 
2 ae S ae 
AY S ie) ey 

| 

Grs. | Grs. | Grs. 
4 powders 9.6 3.0 2.8 

3 powders 5.8 5.0 4.2 

‘10 powders 8.8 — — |Phenacetine & Acetanilide combined, 5.1 
| grains per powder. Size of dose not 

given on package. 

12 powders eS 3.0 3.3 

19 powders 12.4, — — |Phenacetine & Acstanilide combined, 4.7 
grains per powder. 

10 powders 10.9 4.8 53) 

| 

| 3 powders | 9.2) — 3.0.'No information as to size of dose. 

Jo powders 8.6) — 2.9,No information as to size of dose. 

| | 

4 powders ) B60) = | 1.9|No information as to size of dose. 
| 

3 powders 8.9 — 3.4|No information as to size of dose. 

| 
10 powders BAI 3.9 

12 konseals | 9.6) — | 33/No information as to size of dose. 

| | 

| | 
3 powders 9.2) ata 2.9;,Dose not given on package. 

10 powders 10:6. 2.7] 2.5 
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HEADACHE REMEDIES—Continued: 

Brand, Maker and Claims. Town and Dealer. 

Station number. 

18377 Headache Powders. Purchased of E. L. Patch Co.. Augusta. 
Boston. “Each ounce contains 153 grains acetani- C. B. Murphy. 
lide; each powder contains 34% grains acetanilide.’ 

18404 Headache Powders. Own make. “A cotphenetidin Dover. 
2%, grains per powder.” Elmer E. Cole. 

18413 Headache Powders. ‘‘Each ounce contains 146 grains) Dexter. 
acetanilide.” Dexter Pharmacy. 

18419 Headache Powders. Purchased of Davies Rose & Co..|Clinton. 
Boston, Mass. “In each ounce of powder 146) Irving HE. Hall. 
grains of acetanilide; 361%, grains of acetphenst- 
idin.” 

18422 Headache Powders. Purchased of Henry K. Waum- Solon. 
pole & Co., Philade!phia. ‘‘Each powder contains; L. W. McelIntire. 
4% grains acetanilide.” 

184238 Headache Powders. Own make. ‘Each powder con-|Norridgewock. 
tains 4% grains acetanilide.” | F. W. Spaulding. 

18486 Headache Powders. Purchased of Henry Thayer | Wiscasset. 
Cambridge, Mass. Prepared for A. W. Kenstead.| Roy R. Marston. 
“An ounee of powdsr contains acetanilide 164| 
grains; each powder 4% grains.” 

| 
18441 Headache Powders. Purchased of The Hollander Lisbon. : 

Koshland. Co., Baltimore, Md. “Bach powder; EB. LL. Clonthier. 
contains 3 grains acetanilide.” i 

18448 Headache Powders. Purchased of Armstrong Manu-|Livermore Falls. 
facturing Co., Boston, Mass. “Hach ounce of| J. C. Ham. 
powder contains acstanilide 15344, grains; each) 

| powder 3% grains.” | 

18450, Headache Powders. -Purchased of Cook, Everett & Livermore Falls. 
Pennell, Portland. ‘“‘Each powder contains 3 grains; Kdmond Blais. 
acetanilide.” 

18400'Dr. Hebson’s Headache Powders. Bought of Pfeiffer)Gardiner. 
Chemical Co., Philadelphia. ‘Each ounce contains} T. N. Shorey. 
139 grains acetanilide to each ounce; each powder) ‘ 
3144 grains. 

18429 Dr. Hobson’s Reliable Headache Powders. Pur-|Skowh2gan. ; 
chased of Pfeiffer Chemical Co., New York. “Each| Sampson & Avore. 
powder contains 344 grains aestanilide.”’ | 

18374 Infallible Headache Powder. Purchased of Ne!son| Augusta. 
| Baker & Co. “Contains 4% grains acetanilide to} Arthur Tetreault. 
| each powder.” ; 

18384/Dr. James Minature Headache Powder. Purchased of Augusta. 
| Wholesalers in Portland or Boston. ‘Each ounce! B. E. Bither. 
| contains 192 acstanilide grains.” 

Seiten is Headache Powders. Bought of Daviss|Augusta. 
Rose & Co., Boston. ‘‘Hach ounce contains 146) Thomas P. Kenney. 
grains acetanilide.’ 

| 



ae 

—_— 

Station aumber. 

18377 

18404 

18413 

18419 

18422 

18423 

" 18436 

18441 

18448 

18429 

18374 

18384 

18381 

Cost of package. 

wa Na 

25 

25 

25 

25 

20 

10 

25 

10 

25 

10 

10 
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Powders, Pills or 

Pieces in package. 

10 powders 

12 powders 

10 powders 

10 powders 

10 Dowders 

12 powders 

10 powders 

10 powders 

10 powders 

3 Dowders 

12 powders 

4 powders 

18 powders 

4 powders 

3 powders 

Wafers. 

a Acestanilide. 
oO 

Je 
A, 

a 
oO 

es] 

cy . 

o » o : 

a eal oe 
ah @Sae| Me 
S ‘S) Fy 

Grs. | Grs. | Grs. 
9.3 3) 3.4 

7.9 2.5 2.8 

8.3) — Deri 

11.2) — — 

10.4 4.5 3.9 

all 4.5 3.3 

10.0 4.5 3.5 

5.7 3.0 1.5 

9.8 3.5 3.4 

11.4 3.0 3.5 

10.6 3.5 3.6 

10.8 3.5 3.7) 

8.7 4.5 3.9 

8.0) — 3.4) 

TS} = 37 

Remarks. 

No information to show size of dose. 

Acetphenstidin & acetanilide combined, 
5.0 grains per powder. Size of dose 
not given on package. 

No information as to size of dose. 

\No information as to size of dose. 
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HEADACHE REMEDIES—Concluded. 

| Brand, Maker and Claims. Town and Dealer. 

Station number. 

18375 Manhattan Headache Wafer. Purchased of Manhat- Augusta. 
tan Drug Company. “Contains 160 acetanilide) Arthur Tetreault. 
grains. to an ounce.” 

18388|Nervease Headache Powders. Bought of Portland Augusta. 
| or Boston Wholesalers. ‘‘Each powder contains F. R. Partridge. 
| 4% grains acetanilide.” | 

18389 Nyal’s Headache Powders. Bought of New York & Augusta. 
London Drug Co., New York. ‘‘Anapyralgin (dia-- W. R. Partridge. 
cetyl-p-amidophenol) 5 grains in each wafer.’’ | 

18438|Nyal’s Headache Powders. Purchased of New York|Boothbay Harbor. 
| & London Drug Co., New York. “Anapyralgin) Harris Drug Co. 

(diacetyl-p-amidophenol) 5 grains in each tablet.” 

18390 Nyal’s Headache Wafers. Bought of New York & Augusta. 
London Drug Co., New York. ‘‘Five grains acet-| W. R. Partridge. 
phenetidin in each powder.” | 

18417 Nyal’s Headache Wafers. Purchased of Nyal Co., Pittsfield. 
Detroit, Mich. “Acetanilide 2% grains in each| R. H. Berry. 
wafer combined with caffeine.” 

18402'Oaks’ Headache Powders. Own make. ‘Each pow-| Dover. 
der contains 38 grains acetanilide.”’ Sh Oaks 

18386|\Our own Headache Powders. Purchased of E. L. Augusta. 

384% grains acetanilide.’ | 

18410|Paragon Headache Powders. Bought of The Para- Corinna. 
gon OCo., Portland. ‘Each powder contains 5| L. H. Whitney. 

| grains acetanilide.” | 

18364|Rexall Headache Powders. Bought of United Drug Brunswick. . 
| Company, Boston. ‘Each powder contains acet-- Drapeau’s Pharmacy. 

phenetidin (acetanilide derivative) 214 grains; one 
ounce of the powder contains acetphenetidin 137) 

| grains. Free from opium, morphine and choral. | 

18409 Rexall Headache Powders Special. Bought of United Corinna. 
| Drug Co., Boston, Mass. ‘‘Each powder contains) L. H. Whitney. 

1% grains acetanilide.’’ 

18439 Royal Headache Powders. Purchased of J. E. Gould Lisbon Falls. 
& Co., Portland, Maine. ‘Each powder contains) Es. & ‘Webber. 
3144 grains acetanilide.” | 

18378 Smart’s Acetine Headache Powders. Purchased of Augusta. 
John W. Perkins Co., Portland, Maine. “Each) John Coughlin. 
powder contains 3 grains acetanilide.” | 

18366|Special Headache Powders. Purchased of Henry Brunswick. 
Thayer & Co., Cambridge, Mass. ‘Contains 146 Wilson’s Pharmacy. 

| grains acetanilide to each ounce.” | 

18430,|Dr. Watter’s Sulphio Caffeine Headache Tablets. Skowhegan. 
Purchased of Dr. Walters, Chicago, Ill. | Sampson & Avore. 

| 
Seen eee 

Patch Co., Boston, Mass. ‘‘Each powder contains) Devine & Chadbourne. 



Station number. 

18375 

18388 

18389 

18438 

18390) 

18417 

. 18402 

18386 

18410 

18364 

18409 

18439 

18378 

18366 

18430 

Se 
cot 

on 

25 

25 

25 

25 

10 

10 

10 

10 

25 

10 

25 

25 

25 

25 

Cost of package. 

Powders, Pills or 

Pieces in package. 

12 konseals 

10 powders 

12 konseals 

18 tablets 

12 powders 

4 konseals 

3 powders 

3 powders 

3 powders 

12 powders 

4 powders 

12 powders 

10 powders 

10 powders 

30 tablets 
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nilide. 

2.9 

4.8 

2.2 

3.0 

4.2 

4.0 

1.9 

3.1 

Waters. 

a |Aceta 
3 
fei 

i] 
i) 

(sj 
a . 

rd 
+= o 

ran ees 
a ‘S 

E iS 

Grs. | Grs. 
7.0! — 

5.6 4.5 

7A) — 

71) — 

4.8 5.0 

7.5 25 

4.7 3.0 

11.1 By) 

7.8 5.0 

6.3) 2.5] 

9.9 3145) 

10.5 3.5 

5.2| 3.0 

10.2) — 

DE 1.6| 

Remarks. 

No information as to size of dose. 

Material soluble in alcohol. 4.5 grains 
per konseal. ‘‘Alcohol soluble’? ma- 
terial also soluble in Chloroform 0,2 
grains per konseal. 

Material soluble in aleohol 4.8 grains 
per tablet. ‘‘Aleohol soluble’ materi- 
al also soluble in Chloroform 2.0 
grains per tablet. 

Caffeine found 0.1096 grains per kon- 
seal. 5 

‘Dose not given on package. 

Caffeine found 0.1466 grains per tablet. 
No information on package as to 
dose or acetanilide. 
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LCE, CREAM: 

1919, 

Table showing the results of the examination of samples of ice 

cream collected in the season of 1915, arranged alphabetically 

by towns. 

Station number 

18772) Biddeford. 

18803|Kezar Falls. 

Kittery Re oH Clarks tae sae i ele “18669 | 

Biddeford. 

Biddeford. 

Biddeford. 

Town and Dealer. Results of Examination.* 

G. Pandelepulos S. Macoulis Co._--- 

ES Merrill ah aa lee ea be 

Mhromulos’ ‘Brotherse-- 2222-222 =- 2 

GeOrL ee ViASS ils swan pei eee ale oe ees 

Cornish. George H. Parker & Son__-__---~------- 

East Vassalboro. H. S. Marden_-_----------------- 

1H) 12. Exoyoyoh pio 

18774|Old Orchard. Vermont’ Dairy Ice Cream Co.__-- 

18777 

18760 

18827 

Portland. 

Portland. 

Portland. 

Portland. 

Portland. 

Portland. 

18770 

18768 

18765 

18767 

18759| Portland. 

18778) Portland. 

18766| Portland. 

18769 Portland. 

18771 heartland! 

18764 Portland. 

18761 Portland. 

18762 Portland. 

18763 Portland. 
18802'Steep Falls. 

Old Orchard. Vermont Dairy Ice Cream Co.-_--- 

ThomasseOristo: === 

JOhng Diamond ses se eee 

del, dela Jal) 2 (SOs 

Ee oRS biggetti: (Come si en ea al eee eee 

Hredi a Ps qwords sao eee ae eee 

Moustakis 

Munjoy, ice, Cream! |\Co.2== se 

Munjoy TeeynCreamnn © Oasasaa eee ae 

GeOnceehiee S aWiVie le oe ees 

Seribner & Woodbury_----------------- 

The Simmons & Hammond Store_____ 

Georgelely aes OULG= see eee eee ee 

Chas. 

Chas. 

Mrs. 

TOMAS 28s oN a ee 

TRH OM AS eee ee 

Moretti aw Rh Ss Sessa ee a eee eee 

ERD Se RT GLO seas eter eer a eesti tare 

*Explanation of terms. Lawful, just above standard. 

Low. 

Slightly below standard. 

Well above standard. 

Lawful. 

Well above standard. 

Well above standard. 

Lawful. 

Low. 

Lawtul. 

Slightly below standard. 

Slightly. below standard. 

Well above standard. 

Lawful. 

Well above standard. 

Well above standard. 

Well above standard. 

Low. 

Low. 

Slightly below standard. 

Slightly below standard. 

Slightly below standard. 

Lawful. 

Low. 

Lawful. 

Low. 

Low. 

Well above standard, 
at least one per cent above standard. Slightly below, not more than one per cent 
‘below standard. Low, more than one per cent below standard. 
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MOLASSES» 

Table showing the results of analyses of samples of Molasses 

purchased in 1918 by inspector without making himself 

known to dealer. Samples arranged alphabetically by towns 

where goods were purchased. 

a n 
on a 

Town and Dealer. =| Be | se a ars 

ee BS cee ee se Be 
ne aler Aa, EA, ay | ae 

18839/Augusta. Harsom & Bonsall__---- 47.30 | 21.42 | 26.30 4,12 Good 

18840/Augusta. Hunt’s Cash Store------- 31.81 25.26 | 28.20 6.65 Good 

18838, Augusta. Patnaude & Son__--_--- 39.72 | 25.40 | 25.50 | 6.51 Ordinary 

18837|Augusta. Ovid Pomerleau__-------- 37.54 | 31.30 | 25.30 | 5.93 -|Ordinary 

18846/Bangor. W. H. Blake-------------- 37.69 | 23.12 | 28.35 4.52 Bxcellent 

18854\Bangor. Nicholas Ferris.----------- 18.40 34.48 | 25.80 8.51 very poor 

18850/Bangor. J. E. Foley Co._-------- 50.80 18.50 | 27.02 1.22 Excellent 

18851/Bangor. J. E. Foley Co.-..-------| 42.81 | 21.68 | 28.00 | 4.82 [Excellent 

18852|Bangor. J. E. Foley Co.-.__----- 29.64 | 25.04 | 27.90 | 6.75 Ordinary 
18853/Bangor. R. Hickson’s Son_____--- 48.24 | 21.82 | 25.95 | 1.92 Excellent 

18845 Bangor. J. G. James_------------- 40.70 | 23.26 | 25.00 | 5.78 |Ordinary 

18847/Bangor. A. W. Joy Co.-_------- 49.40 | 28.92 | 27.45 | 4.77 Ordinary 
19844/Bangor. Fred McAvery------------- 43.11 | 21.48 .| 25.85 | 3.99 |Good 

18855|Bangor. Ameen Nicho!s_------------ | 36.48 | 21.70 26.30 6.31 |Ordinary 

18849|Bangor. S. H. Robinson & Son--| 40.99 | 93.04 Ain) ||, SYA ordinary 

18848/Bangor. Townsend’s Cash Market) 40.25 | 26.02 | 25.15 | 3.09 |Good 

18843|/Bangor, HH. W-. Wilde------------ | 39.65 31.26 27.00 4.84 hexeeltent 

18841/Bangor. ©. F. Winchester__._----- | 49.81 | 20.28 | 95.95 | 8.27 |Good 

18842'Bangor. C. F. Winchester__-_----- | 42.81 | 19.38 | 25.85 | 481 Good 

18875|Jefferson. G. A. Hoffses_---------- | 45.88°] 20.28 | 26.20 | 3.44 Excellent 

18876|Jefferson. L.. S. Sylvester_..____--| 41.16 | 17.92 | 29.60 | 5.07 Good 

18877|Jefferson. LL. S. Sylvester_---_----- | 82.71 | 30.72 | 28.75 | 4.45 Ordinary 

ISSEZINGWDOLnte Hee. COOk-22222 es eers 49.85 | 22.10 | 27.50 | 3.17 Good 

18861|Newport. Fernald & Wheeler__--_- | 44°47 | 20:82 | 24.65 | 4.48 \Good 

18988|Portland. W. S. Bailey__--------__ | 4131 | 20.36 | 26.80 | 4.42 |Ordinary 

18989|Portland. Frank H. Freese__-_-_-- | 36.03 | 22.76 25.40 | 6.00 - Ordinary 

18990|Portland. A. E. MHinekley__------- | 39.65 | 20.50 | 26.30 | 4.84 |Ordinary 

18092 Portland. Hie EIen ii benessaeees | 30.60 | 22.74 | 25.50 | 6.49 |Ordinary 

19011 Portland. Agiaied Bea Bald) one eee | 25.93 | 29.38 | 25.65 6.48 |Poor 
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MOLASSES—Concluded. 

I n 
bp sj 

as Town and Dealer. oe ag a 5 g S 
62 ns po HO 3 Ae 
Sig fe 5 ey sq 
B3 | S| Bill Sis al ieeabes Bs 
me | | ey AA, EA Ay ee 

18993 Portland. John Peverada__-------- | 42.06 | 15.68 26.65 5.08 |Ordinary 

18991 Portland. Strout & Stubbs_------ 44.17 | 21.16 | 25.50 3.85 |Ordinary 

feos7Portlands 1S: 0NeeWoltssss eee eees 42.66 | 21.88 | 25.65 | 4.03 |Ordinary 

18994 Searboro Beach. William Peterson 39.30 23.14 95.40 6.48 |Ordinary 

18878 Somerville. C. F. Brown__-------- | 34.22 21.92 25.85 5.61 |Ordinary 

18879 Washignton. eo Mia rr ses So | 34.22 22.98 | 29.20 5.27 |Good 

18863, Waterville. Morris Baron__-------~-- | 17.04 36.60 25.00 6.83 |Very poor 

18864 Waterville. 1B) Ag) (COs | 45.07 | 20.92 | 26.00 | 3.46 |Excellent 

18865|Waterville. E. DL, Gove-_---------- | 39.49 | 93.80 | 24.00 | 4.95 (Ordinary 
18873, Waterville. G. A. Kennison Co.--) 37.39 23.36 25.50 5.94. |Rather 

poor 

18866) Waterville. S. W. Know!ton______- | 43.49 | 21.02 | 26.00 4.09 \Good 

18867)/Waterville. F. E. McCallum__-----| 36.24 23.90 26.65 4.56 |Ordinary 

-18868| Waterville. F. E MeCallum....-- 36.66 | 22.18 | 26.50 | 624 |Ordinary 

18869|Waterville. F. E. McCallum... 36.56 | 24.52 | 26.20 | 4.67 |Rather 
poor 

18874|Watervills. H. E. Pomerleau___--- 33.16 25.72 25.00 7.54 |Ordinary 

BUTTER. 

Table giving the results of the chemical analysis of butter on 
sale in Maine. The samples are arranged alphabetically by 
the name of the town and dealer. The maker’s name is gwen 
when known. 

, : + ye} ne) + 

ae Py § iz a 3 n 
os Town, Dealer, Brand. AB aS 5 2s 3 a 
Sa LTS) ay oF) i) 

85 SEG Mecsas Gin | ea | ake 
na 2S 2A. Da Oa a Og 

teed — | 

18985|Augusta. H. O. Parmenter. 15.7 11.43 BY 1.19 84.56 13.2 
Swift & Co., Augusta. 
“Brookfield Greamery Butter. | 

18671|Bath. E. E. Ingalls. 
A W. E. Mank, Waldoboro. | 8.11 14.21 7.03 1.58 77.18 6.2 
B “Butter’’. 7.76 22.72 1.35 3.25 72.68 5.6 

19053|Bath. R. D. Moulton. 14.9 12.58 | 2.86 1.01 83.60 12.4 
Geo. F. Jackson, Bath. | 
“Pure Creamery Butter.’’ | 



Pasi . 

OrriciAL Inspections 91. 19 

OPENED CLAMS. 

Table showing results of examination of samples of opened 
clams purchased in the spring of 1918, arranged alphabeti- 
cally by towns. 

Station number. 

Town and Dealer. | Results of Examination. 

186 7ARocklandesle ph) \OODDSis--ssee sae nose ee Adu!terated with water. 

1s676) Rockland Wi. WV. (Spencers -==—-2—- 27 == et 2e ee 
| 

18675|Rockland. | Philip 'Thomas_--___--_--__--_---_____-__ 

Je Good winks see hs ee 18664, Sorento. 

18665 Sorento. 

18666 Sorento. 

18667 Sorento. 

NGS GOO GWwink ee ae ee as See as ee 

Die GOO Wine sssa= see Se a eh 

L GOOG Wink vo see Sean Be 

\dulterated with water. 

Lawful. 

‘Lawful. 

‘Lawful. 

‘Lawtul. 

Lawful. 

ORENEDF OYSUERS: 

Table showing the results of examination of samples of oysters 
purchased in the spring of 1091S, arranged alphabetically by 
tOWNS. 

Station number 

Town and Dealer. 

| 
18670 Kittery. Kittery Farmers’ Union 

18673 Rockland. I. R. Cobbs__--------- 

18677 Rockland. W. V. Spencer_------- 

mos Settee 

Results of Examination. 

|Adulterated with water. 

|Adulterated with water. 

Lawful. 
| 
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(Continued from page 2) 

In. writing prescriptions the physician has to rely upon 

the care and accuracy of the pharmacist in filling them, If 

dosage means anything, accuracy in filling prescriptions is es- 
sential. The uncertainty of accurate prescription filling is one 

of the reasons that is leading physicians more and more to 

prescribe formulas that are carefully prepared by reliable drug 

manufacturers and sold under registered trade mark. 

The headache remedies are for the most part proprietory 

articles and are made of powerful and dangerous drugs. On 

this account they are examined at not too infrequent intervals 

to be sure they are of claimed strength and properly labelled. 

In the case of foods, samples of ice cream were collected 

at random to keep a measure over the manufacture. Maine 

is one of the states having the best quality of ice cream of- 

fered in America. The standard was placed high and for the 
most part there has been an intelligent desire on the part of 

the ice cream manufacturers to maintain the standard. 

The samples of molasses were collected to see 1f, because 

of the scarcity of sugar in the war period, any serious adultera- 

tion was taking place. 
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COMMERCIAL FEEDING STUFEFS, 1918-9 

CuHas. D. Woops: 

The Commissioner of Agriculture is the executive of the 

law regulating the sale of feeding stuffs 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 to- 

ecether with the names of the persons from whom the samples 

were obtained, and such additional .information as may seem 
advisable. 

Norte. All correspondence relative to the inspection laws should be 

addressed to the Bureau of Inspections, Department of Agriculture, 

Augusta, Maine. 
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REPERENCE EISt OF FEEDING STUPESRExXeAViiENi 
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REGIST RA DION AND RESUETS OF INSPECTION. 

The following pages contain the report of the analyses of 

commercial feeding stuffs made since the publication of Off- 

cial Inspections 89. Four years ago this Station stopped pub- 

lishing the numerical results of analyses of commercial feeding 
stuffs. On the whole this has met with commendation. Because 

of a few, chiefly jobbers, who prefer the numerical statement 

of the results of the examination the reasons that led to the 

change in method of reporting and which are still as pertinent 

as they were four years ago are restated below. 

Instead of the columns showing the guaranteed and found 

percentages of protein, fat and fiber on each sample, two col- 

umns only will be found. In the left hand column is the name 
of the brand, the manufacturer, the list of ingredients, the maxi- 

imum 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 

discussion not of each individual sample, but of the findings 

impnecandcowcach brand ot teed jas a whole) Ay reference) to 

the tabular pages will show the method of treatment better 

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 

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 
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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. 

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 manufactur- 

ers who use two figures in their guarantees, making their 

Claims) in such forms as «Protein 10 to) 13 per icentaaaeeie 
higher 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 that those with a simple statement 

Or» Proteim! 10 per cent: 

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 1918 or 1919, the name of the manufacturer, the list of in- 
gredients, 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. Unless otherwise stated all of the 

brands, samples of which are here reported, were registered in 

1919. The feeds are grouped into classes and in those classes 
the names of the manufacturers are arranged 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 
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were not in accord and in what respects, the number of weed 

seeds found (if samples were examined for weed seeds), and 

any other information 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 another sample from the same lot of goods 

might be found in accord. The significance of a “slight” devi- 

ation depends to a considerable extent upon the findings in re- 

gard 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. 
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 

of 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 

b) 

that all but a few of them are received. Anyone desiring to 

submit samples for free analysis MUST take those samples 

itt accordance with the directions issued by the Department of 

Agriculture; copies of those directions may be obtained on 

application to the 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 ex- 

amined 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 cases have been passed. All 

discrepancies between guarantees and analyses are reported to 

the Commissioner of Agriculture for appropriate action; seri- 
ous discrepancies in goods shipped from other states are re- 

ported to the Federal authorities for action under the United 

States law. 
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Table showing registrations of feeding stuffs and results of 

examination of samples. 

ALFALFA MEAL. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Alfalfa. The Park & Pollard Co., Boston, Mass.|)0ne official sample. In accord 
Ground alfalfa hay. Contains not more than| with guaranty in fat and _pro- 
30 per cent crude fiber and not less than 1.5} tein; slightly high in fiber. 
per cent fat and 12 per cent protein. No weed seeds noted in sample. 

ANIMAL REFUSES—GROUND BONE. 

Bone Meal. Portland Rendering Co., Portland,|One official sample. In accord 
Maine. Bone. Contains not more than 0) with guaranty in protein and 
per cent crude fiber and not less than 5 per} fat; not examined for fiber. 
cent fat and 20 per cent protein. 

Cracked Bone. Portland Rendering Co., Port-|One official sample. In accord 
land, Maine. Bone. Contains not more than) with guaranty in protein; 
0 per cent crude fiber and not less than 5) slightly low in fat; not exam- 
per cent fat and 20 per cent protein. | ined for fiber. 

ANIMAL REFUSES—MEAT (AND BONE) SCRAPS. 

Beef Scraps. John C. Dow Co., Boston, Mass.|One official sample. In accord 
Composed of meat scraps. Contains not more) with guaranty Thal sicher 7) joer 
than 0 and not less than 12 per cent fat and| cent low in protein. Not ex- 
40 per cent protein. amined for weed seeds. No 

fiber guaranty given. 

Bone and Meat Meal. Portland Rendering Co.,|One official sample. In_ accord 
Portland, Maine. Composed of meat and bone.| with guaranty in fat; 3.75 per 
Contains not less than 8 per cent fat and| cent low in protein; Not exam- 
35 per cent protein. ined for weed seeds. No fiber - 

guaranty given. 

Favorite Poultry Meal. John C. Dow Co., Bos-|One official sample. In accord 
ton, Mass. Made up of dried meat, bone,| with guaranty in fat; 2 per 
fenugreek seed and cottonseed meal. Con-| cent low in protein. .No fiber 
tains not less than 10 per cent fat and 30! guaranty given. No weed seeds 
per cent protein. noted in sample. 

Green’s Poultry Food. Greené Chick Feed Co.,/One official sample. In accord 
Marblehead, Mass. Made up of bone, meat) with guaranty in protein and 
and salt. Contains not less than 5 per cent} fat; no fiber guaranty given. 
fat and 25 per cent protein. Not examined for weed seeds. 

Meat & Bone Scrap. Whitman & Pratt Ren- lTwo official samples. Both in 
dering Co., Boston, Mass. Composed of cooked | accord in protein; the one ex- 
meat and bone. Contains not less than 12| amined in accord in fat. No fi- 
per cent fat and 35 per cent protein. ber guarantees given. Not ex- 

amined for weed seeds. 

Protox Pure Ground Meat Scraps. The Ameri- lone official sample. In _ accord 
can Agricultural Chemical Co., ‘New York.) with guaranty in fat; 3.69 per 
Made up. of ground meat scraps. Contains| cent low in protein. No fiber 
not less than 10 per cent fat and 55 per cent) guaranty given. Not examined 
protein. for weed seeds. 

| 

BARLEY OFFALS. 

Barley Feed. Crescent , Milling Co.,. Minneap-|\One official sample.. In accord 
olis, Minn. Offal produced in milling barley) with guaranty. Contains many 
flour. Contains not more than 26 per cent) seeds of mustard,: pigweed, la-. 
crude fiber and not less than 1.5 per cent| dy’s thumb, etc. 
fat and 5 per cent protein. Registered’ in 1918.) 
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FEEDING Sturrs—Continued. 

BRAND, MAKER AND GUARANTIES. | RESULTS OF EXAMINATION. 

. | ar 

Barley Feed. Chas. M. Cox Co., Boston, Mass.\One official sample. In accord 
Composed of barley bran, barley middlings, with guaranty. Contains many 
ground screenings not exceeding mill run.| seeds of mustard, yellow fox- 
Contains not more than 25 per cent crude, tail, ete. 
fiber and not less than 2 per cent fat an 
8 per cent protein. | 

Barley Feed. Chas. M. Cox Co., Boston, Mass. lone official sample. In accord 
Composed of barley hulls, barley middlings,) with guaranty. Contains few 
barley, screenings. Contains not more than) seeds of mustard. Few hulls of 
25 per cent crude fiber and not less than 1) wild buckwheat. 
per cent fat and 6 per cent protein. | = 

“Criterion” Barley Feed.  Sheffield-King Mill-\One official sample. In accord 
ing Co., Minneapolis, Minn. Entire by-prod-| with guaranty. Contains few 
ucts from the milling of barley into flour.| seeds of Jlady’s thumb, wild 
Contains not more than 22 per cent crude} buckwheat, etc. 
fiber and not less than 3 per cent fat and 8 
per cent protein. Registered in 1918. 

“Criterion” Barley Feed. Sheffield-King Mill-\One official sample. In_ accord 
ing Co., Minneapolis, Minn. Entire by-prod-| with guaranty in protein; not 
ucts from the milling of barley into flour.| examined for fiber and fat. 

Contains few seeds of pigweed, Contains not more than 14 per cent crude 
fiber and not less than 3 per cent fat and| wild buckwheat, ete. 
10.70 per cent protein. 

Barley Screenings. Washburn Crosby Co.,/One official .sample. In accord 
Minneapolis, Minn. Composed of barley} with guaranty. Contains some 
screenings, barley hulls and barley middlings.| seeds of mustard, wild buck- 
Contains not more than 25 per cent crud! .wheat, dock, lady’s thumb, etc. 
fiber and not less than 1 pe~ cent fat and 
8 per cent protein. Registered in 1918. 

BEET PULP. 

Dried Beet Pulp. The Larrowe Milling Co.,/One official sample. In accord 
Detroit, Michigan. Composed of residue of) with guaranty in protein and 
sugar beets dried after extraction of sugar.| fiber; practically in accord in 
Contains not more than 20 per cent crude! fat. Not examined for weed 
fiber and not less than ™% per cent fat and)! seeds. 
8 per cent protein. 

One official sample. In accord 
Dried Beet Pulp. Chas. Pope, Riverdale, Cook| with guaranty. Not examined 
County, Ill. Composed only of residue of) for weed seeds. 
sugar beets dried after extraction of sugar : 
Contains not more than 20 per cent crude 
fiber and not less than % per cent fat anc 
8 per cent protein. 

COMPOUNDED FEEDS FOR CATTLE, HORSES AND SWINE 

Acme Feed. Acme Evans Co., Indianapolis |One official sample. In accord 
Ind. Composed of wheat b-an, whet mid | with, guaranty. Contains few 
dlings and not exceeding mill run of ground 
cleaned wheat screenings. Contains not morc 
than 9 per cent crude fiber and not less than 
4 per cent fat and 16 per cent protein. 

Acme Stock Feed. (om Acme Evans 
apolis, Ind. Composed of corn: homlik (corn| 
feed meal), wheat bran, wheat middlings, 
hominy meal, oat feed, oat hulls, oat mid- 
dlings and salt. Contains not 
per cent crude fiber and not less than 3.25) 
per cent fat and 8.50 per cent protein. 

Indian One 

more than 13]. 

*seeds such as corn cockle, etc. 

- official sample... .In_ accors 
with guaranty. No weed seeds 
noted in sample. 

Oe 

Soe ES see 
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FEEDING Sturrs—Continued. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Amco Stock Feed. American Milling Co.. 
Peoria, Ill. Composed of cottonseed meal 
corn gluten feed, corn germ meal, corn feed 
meal, oat shorts, oat middlings, oat hulls. 
salt. Contains not more than 8 per cent crude 
fiber and not less than 3.5 per cent fat and 
10 per cent protein. 

Armour Dairy Feed. Armour Grain Co., 208 
So. La Salle St., Chicago, Ill. Composed of 
gluten feed, corn oil meal, cottonseed meal. 
linseed oil meal, cocoanut oil meal, wheat 
bran, oat. shorts, oat middlings, oat hulls.) 
hominy feed and 1.per cent salt. Contains} 
not more than 14 per cent crude fiber and 
not less than 5 per cent fat and 22 per cent 
protein. 

Armour’s Stock Feed. Armour Grain Co., 208 
So. La Salle St., Chicago, Il]. Composed of 
hominy feed, ground corn, ground barley, 
wheat middlings, oat middlings, oat shorts. 
oat hulls, cottonseed meal, corn oil meal and 
1%4 of 1 per cent salt. Contains not more than 
10 per cent crude fiber and not less than 3% 
per cent fat and 10 per cent protein. 

Bicom Hog Feed. Chapin & Co., Chicago, IIl. 
Composed of tankage, corn germ meal, wheat 
middlings, hominy feed, corn feed meal, bar- 
ley, oats, linseed meal, bone meal, gluten 
feed and salt. Contains not more than 6 per 
cent crude fiber and not less than 4.5 per 
cent fat and 17.5 per cent protein. 

Big “QO” ‘Dairy Ration. Quaker Oats Co., 
Chicago, Ill. Composed of cottonseed meal. 
corn distillers grains, hominy feed, yellow 
hominy feed, corn gluten feed, old process 
linseed oil meal, wheat middlings and wheat 
bran (with ground screenings not exceeding 
mill run, oatmeal mill by-products), (oat mid- 
dlings, oat hulls, oat shorts), 1 per cent salt. 
Contains not more than 10.5 per cent crude 
fiber and not less than 6 per cent fat and 
21 per cent protein. 

Blatchford’s Calf Meal.. Blatchford Calf Mea! 
Factory, Waukeegan, Ill. Composed of locus’ 
bean meal, unpressed flaxseed, wheat flour 
blood flour,” barley & malt sprout meal 
ground beans & peas, rice polish, old process 
oil meal, cocoa shell meal, cocoanut meal 
recleaned cottonseed meal, fenugreek, dried 
milk, anise and salt. Contains not more than 
6.75 per cent crude fiber and not less than 
5 per cent fat and 24 per cent protein. 

Blatchford’s Pig Meal. Blatchford Calf Mea! 
Factory, Waukeegan, Ill. Composed of old 
process oil meal, barley and malt. sprout 
meal, oat, corn, locust bean, cottonseed and 
cocoa shell meals, blood flour, ground beans 
and peas, unpressed flaxseed, wheat flour. 
rice’ polish, anise, salt. Contains not more 
than 7 per cent crude fiber and not less than 
5 per cent fat and 18 per cent protein. 

Buckeye Feed. Quaker Oats Co. Chicago, Ill 
Composed of wheat mixed feed with ground 
screenings not exceeding mill run, and rye 
middlings. Contains not more than 8.5 per 
cent crude fiber and not less than 4.50 per 
cent fat and 15.50 per cent protein. 

One official sample. In __ accord 
with guaranty in protein and 
fat; practically in accord in 
fiber. No weed seeds noted 
in sample. 

Three official samples. In _ ac- 
cord with guaranty in protein. 
The one examined in accord in 
fiber and fat. Contains few 
hulls of wild buckwheat, corn 
cockle. 

Two official samples. Both in ac- 
cord with guaranty in protein; 
the one examined in accord in 
fat but slightly above guaranty 
in crude fiber. No weed seeds 
noted in samples. 

One official sample. In accord 
with guaranty in protein and 
fot; and slightly above in fiber. 
No weed seeds noted in sample. 

One official sample. In accord 
with guaranty in protein, slight- 
ly high in fiber and low in 
fat guaranty. Contains few 
hulls of wild buckwheat. 

Two official. samples. In accord 
with guaranty. No weed seeds 
noted in sample. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

Ine official sample. In accord 
with guaranty in fat and pro- 
tein, and practically in accord 
with crude fiber. Contains few 
weed seeds of mustard, ete. 
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FEEDING Sturrs—-Concluded. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Bufceco Creamery Feed. Buffalo Cereal Co.,/Two official samples. Both low 
Buffalo, N. Y. Composed of ground corn,| in protein, in accord with guar- 
hominy feed, corn gluten feed, cottonseed) anty in fiber and fat. Contains 
meal, oat shorts, oat hulls, wheat bran and} few seeds of wild buckwheat 
wheat middlings (containing mill run ground! and pig weed. 
screenings), % of 1 per cent salt. Contains 
not more than 13 per cent crude fiber and 
not less than 4 per cent fat and 18 per cent 
protein. 

Bufceco Horse Feed. Buffalo Cereal Co., Buf-|One official sample. In accord 
falo, N. Y. Composed of ground corn, oats with guaranty. No weed seeds. 
and barley, .hominy feed, oat shorts, oat| noted in sample. 
hulls, linseed meal, corn gluten feed, wheat 
middlings (containing mill run ground screen- 
ings), % of 1 per cent salt. Contains not 
more than 11 per cent crude fiber and not ~ 
less than 4 per cent fat and 10 per cent pro- 
tein. 

Bufceco Steam Cooked Feed. Buffalo Cereal\One official sample. In accord 
Co., Buffalo, N. Y. Composed of ground corn| with guaranty. No weed seeds 
and oats, hominy feed, oat shorts, oat hulls,) noted in sample. ; 
14 of 1 per cent salt. Contains not more than - ) 
9 per cent crude fiber and not less than 4 q 
per cent fat and 9 per cent protein. { 

« 

Bufceco Stock Feed. Buffalo Cereal Co., Buf-|Two official samples. In accord q 
falo, N. Y. Composed of ground corn, oats| with guaranty. Contains. few 
and barley, corn gluten feed, hominy feed,} seeds of wild buckwheat... * 
oat shorts, oat hulls, wheat middlings (con- 
taining mill run ground screenings), ™%. of 
1 per cent salt. Contains not more than 13 
per cent crude fiber and not less than 4 per t 
cent fat and 10 per cent protein. . q 

iW 

Buffalo Corn Gluten Feed. Corn Products Re-|One official sample. In accord i 
fining Co., 17 Battery Place, N. Y. Composed} with guaranty. No weed seeds | 
of corn gluten feed. Contains not more than| noted in sample. 
8.5 per cent crude fiber and not less than 1 
per cent fat and 23 per cent protein. 

Mass. Composed of oat feed (oat meal mill by-| with guaranty. No weed seeds 
products, oat shorts, oat middlings, oat hulls),)] noted in sample. 
hominy or corn meal and % of 1 per cent 
salt. Contains not more than 16 per cent }} 
crude fiber and not less than 3 per cent fat 
and 6 per cent protein. 

: i 
Charlestock Feed. Chas. M. Cox Co., Boston,|One official sample. In accord | 

Clover Leaf Dairy Feed. Clover Leaf Milling|One official sample. In accord 
Co., Buffalo, N. Y. Composed of cottonseed} with guaranty in protein and 

= meal, cleaned, ground and bolted grain screen-| fat and practically in accord 
ings, ground and bolted clipped oat by-prod-| with fiber. Contains many 
ucts, cocoa shell meal, molasses, and one-| seeds of pigweed, green fox- 
half of one per cent salt. Contains not more} tail, ete. 
than 15 per cent crude fiber and not less than 
3.5 per cent fat and 13.5 per cent protein. 

Clover Leaf Stock Feed. Clover Leaf Milling/Two official samples. In accord 
€o., Buffalo, N. Y. Composed of hominy feed,| with guaranty. No weed seeds 
corn feed meal, oat meal mill by-products} noted. 
(oat middlings, oat hulls, oat shorts), wheat 
middlings with screenings not exceeding mill 
run, linseed meal and pure old process cocoa- 
nut meal. Contains not more than 15 per 
cent crude fiber and not less than 4 per cent 
fat and 10 per cent protein. 
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FEEDING. SruFFs—Continued. 

BRAND, MAKER AND GUARANTIDBS. RESULTS OF EXAMINATION. 

Creamery Cow Feed. Wiscasset Grain Co., Wis-|Three official samples. One in 
casset, ’ Maine. Composed of ground corn,| accord with guaranty. One 

} oats and barley products, cottonseed meal,| slightly low in protein and 
gluten, linseed oil meal, wheat bran, mid-| much too high in fiber and in 
dlings, and salt. Contains not more than 9] accord in fat. The other sam- 
per cent crude fiber and ‘not less than 5 per|* ple is also low in protein and 

a cent fat and 20 per cent protein. high in fiber and in accord in 
i! fat. No weed seeds noted in 
i] | sample. 

ae ‘ ~ : 
; Crosby’s Ready Ration. E. Crosby & Co.,/Two official samples. Both sam- 

Brattleboro, Vt. Composed of distillery dried) ples in accord with guaranty 
grains, cottonseed meal, oil meal, malt) in protein and fat but one sam- 

vay sprouts, wheat bran, wheat middlings, hominy.| ple slightly high in fiber. No 
} 1%4 of 1 per cent salt. Contains not more than| weed seeds noted in one sam- 

9 per cent crude fiber and not less than 7) ple. Sample in accord with 
NW per cent fat and 25 per cent protein. guaranty contains few weed 
Bit seeds. 

Daily Dividend Stock Feed. Merrill & MayolOne official sample. Slightly low 
Co., Waterville, Maine. Composed of wheat.) in protein and fat, high in fiber. 
middlings, corn meal, hominy, brewers dried| No weed seeds noted in sample. 
grains, oat meal, mill by-products, oat shorts 
oat hulls, oat middlings, 1 per cent table sal. 
Contains not more than 12.75 per cent crude 
fiber and not less than 4 per cent fat and 
10 per cent protein. 

Diamond Dairy Feed No. 1. Viehman Grain|One official sample. In accord 
Co., 72-3. Chamber of Commerce, Minneapolis.| with guaranty in protein and 
Minn. Composed of ground screening cleaned] fat, practically in accord in 
out of grains, oat hulls, rice hulls, and flax.| fiber. Contains very many 
Contains not more than 21 per cent crude] seeds of pigweed, mustard, ete. 

1 : fiber and not less than 7 per cent fat and P 
11 per cent protein. 

Diamond Dairy Feed No. 2. Viehman Grain|One official sample. In accord 
Co., 72-3 Chamber of Commerce, Minneapolis]. with guaranty. Contains very 
Minn. Composed of ground grain screenings.| many seeds of pigweed, mus- 
broken flax, broken wheat, seeds, rice feed; tard, etc. 
and oat feed. Contains not more than 22 per 

1H] cent crude fiber and not less than 4 per cen 
: fat and 8 per cent protein. 

ti Elm City Dairy Ration. Merrill & Mayo Co.,|One official sample. In accord 
| Waterville, Maine. Composed of cottonseed| with guaranty in protein, slight- 
i meal, hominy feed, yellow hominy feed, corr! ly above in fiber and _ slightly. 
1 ? distillers grains, and solubles, corn gluten| below in fat. No weed seeds 

| foods, old process L. O. meal, wheat mid-| noted in sample. 
i) dlings, and wheat bran with ground screen- 
1 ings not exceeding mill run, oat meal mill 
| by-products, oat middlings, oat hulls, oat 
i shorts, 1 per cent salt. Contains not more 
i} than 10.50 per cent crude fiber and not less 

than 6 per cent fat and 21 per cent protein. 

Eshelman’s Stock Feed. John W. Eshelman./One official sample. In accord 
Lancaster, Pa. Composed of oat middlings.| with guaranty in protein and 
wheat middlings, cottonseed meal, ground} fat, somewhat high in _ fiber. 
grain screenings, rye middlings, corn meal,| Contains few seeds of pigweed 
oat hulls and hominy feed. Contains not] and lady’s thumb. 
more than 11 per- cent crude fiber and noi 
less than 3 per cent fat and 10 per cent pro- 
tein. | 

Fairybow.  Sheffield-King Milling Co., Minne-|One official sample. In accord 
apolis, Minn. Composed of standard mid-| with guaranty. Contains some 
dlings, wheat product and pulverized wheat| seeds of false flax, pigweed, 
screenings. Contains not more than 9.5 per| etc. 
cent crude fiber and not less than 5 per cent 
fat and 15 per cent protein. 

eee eee eee 

a 

wa. . 
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FrepiInGc Sturrs—+Continued. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Farmers’ Union C & O Feed. Farmers’ Unior|One official sample. In accord 
Grain & Supply Co., Waterville, Maine. Com-| with guaranty in protein, slight- 
posed of whole corn and whole oats ground) ly low in fat and somewhat 
together half and half. Contains not moie|} high in fiber. Contains few 
than 6 per cent crude fiber and not less than] hulls of wild buckwheat. 
4 per cent fat and 10 per cent protein. ‘ 

Farmers’ Union Ready Ration, Farmers’ Unior|One official sample. In accord 
Grain & Supply Co., Waterville, Maine. Com-| with guaranty. Contains few 
posed of corn distillers grains, cottonseed] seeds of wild buckwheat, ete. 
meal, linseed meal, corn gluten, hominy 
wheat bran, barley, malt sprouts, brewers 
grains, -salt. Contains not more than 9-1 
per cent crude fiber and not less than 6-; 
per cent fat and 25-26 per cent pzotein. 

Farmers’ Union Stock Feed. Farmers’ Union|One official sample. In accord 
Grain & Supply Co., Waterville, Maine. Com-| with guaranty. Contains few 
posed of corn meal, hominy, dry brewers! seeds of wild buckwheat. 
grains, wheat bran, oat meal, mill by-prod 
ucts (oat hulls, oat middlings, and oat skorts) 
salt. Contains not more than 12 per cen’ 
crude fiber and not less than 4 per cent fat 
and 10 per cent protein. 

Go-Tu-It Hog Ration. The Park & Pollard Co. |Two official samples. In accord 
Boston, Mass. Composed of cocoanut oil! with guaranty. No weed seeds 
meal, velvet bean feed, peanut feed, rice} noted in samples. 
bran, old process linseed meal, alfalfa meal 
hominy meal, oat hulls, oat middlings, oat 
_shorts, fish, meat, bone, corn meal, corn germ 
meal, wheat middlings, salt, calcium hydrox 
ide and calcium carbonate. Contains not 
more than 13 per cent crude fiber and not 
less than 6 per cent fat and 15 per cent pro- 
jweulsal, 

“Gold Mine” Feed. The Sheffield King Millingj)One official sample. In accord 
Co., Minneapolis, Minn. Composed of bran) with guaranty. Contains some 
shorts, low grade flour, wheat product and! hulls of corn cockle. 
pulverized wheat screenings. Contains no: 
more than 9.90 per cent crude fiber and noi 
less than 4.5 per cent fat and 15 per cent 
protein. i 

a Ne 

Grandin’s Stock Food. The D. H. Grandin Mill-|One official sample. In accord 
ing Co., Jamestown, N. Y. Composed of fine! with guaranty in protein and 
white hominy feed, corn feed meal, corn glu-| fiber, fat not determined Con- 
ten feed, oat meal mill by-products, (oat mid-| tains few seeds of wild buck- 
dlings, oat hulls, oat shorts), and salt. Con-| wheat. 
tains not more than 14 per cent crude fiber 
‘and not less than 5 per cent fat and 9 per 
cent protein. ! 

Grandin’s Twin Six Dairy Feed. The D. H.jOne official sample. In accord 
Grandin Milling Co., Jamestown, N. Y. Com-| with guaranty. Contains few 
posed of linseed oil meal, cottonseed meal,) hulls of wild buckwheat 
corn gluten feed, rice bran, wheat bran, wheat) 
middlings, alfalfa meal, hominy feed, corn) 
feed meal, wheat middlings with palm _ oil,| 
red dog flour and a small percentage of salt.| 
Contains not more than 13.5 per cent of crude 
fiber and not less than 5 per cent fat and 22 
per cent protein. 

G._M. Dairy Ration. Gray Milling Co., East One official sample. In accord 
Gray, Me. Composed of corn distillers grains,| with guaranty. Contains few 
wheat bran, gluten feed, cottonseed meal,| hulls of wild buckwheat 
barley feed, oil meal and salt. Contains not i 
more than 12 per cent crude fiber and not 
less than 5 per cent fat and 25 per cent pro- 
tein. 
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The Gwinn Milling Co.,| 
mid-| 
mill 
cent 

Dairy Feed. 
Ohio. Composed of bran and 

screenings not exceeding 
run. Contains not more than 11 per 
crude fiber and not less than 4 per 
fat and 14 per cent protein. 

H. H. Ground Feed: E. T. Ham, 
Maine. Composed of ground oats, 
Contains not more than 5.5 per 

Gwinn’s 
Columbus, | 
dlings with 

Lewiston, 
corn meal. 

10.5 per cent protein. 

H. O. Algrane Milk Feed. The H. O. Co., 54 
Fulton St., Buffalo, N. Composed of cot- 
tonseed meal, linseed oil meal, corn gluten 
feed, ground corn, wheat middlings, (with 
mill run screenings), ground barley, molas- 
ses, salt % of 1 per cent, oat hulls, oat 
shorts, and oat clippings, not over 600 pounds 
per ton. Contains not more than 15 per cent 
crude fiber and not less than 4 per cent fat 
and 14 per cent protein. 

H.. O. New England Stock Feed. The H-O 
Co., 54 Fulton St., Buffalo, N. Y. Composed 
of ground barley, ground corn, hominy feed 
linseed oil meal, wheat middlings, (with mill 
run screenings), molasses, salt % of 1 per 
cent, oat hulls and oat shorts, not over 500 
pounds per ton. Contains not more than 9.75 
per cent crude fiber and not less than 4 
per cent fat and 9.5 per cent protein. 

Haskell’s Stock Feed. W. H. Haskell & Co., 
136 Nebraska Ave., Toledo, Ohio. Composed 
of ground corn, ground oats, hominy feed, 
oat hulls, oat shorts, and salt. Contains not 
more than 9 per cent crude fiber and not less 
than 6 per cent fat and 9 per cent protein. 

Feed. Indiana Milling Co., Terre 
Ind. Composed of wheat bran with 
screenings not exceeding mill run- 

cob meal. Contains not more than 16 per 
cent crude fiber and not less than 3 per 
cent fat and 12 per cent protein. 

Holstein 
Haute, 
ground 

Iowa Dairy Feed. Purity Oats Co. of Daven- 
port, Davenport, Iowa. Composed of cotton- 
seed meal, corn meal, hominy feed, brewers 
dried grains, oat meal, mill by-products (oat 
shorts, oat hulls, oat middlings) and 1 per 
cent of table salt. Contains not more than 
14 per cent crude fiber and not less than 4.5 
per cent fat and 16-per cent protein. 

Iowa Stock Feed. Purity Oats Co. of Daven- 
port, Davenport, Iowa. Composed of corn 
meal, wheat middlings, hominy feed, brewer’s 
dried grains, oat meal, mill by-products (oat 
hulls, oat shorts, oat middlings) and 1 per 
cent 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. 

Kehlor’s Mill Feed. Kehlor Flour Mills Co., 
St. Louis, Missouri. Composed of pure wheat 
bran and brown middlings run together with 
ground screenings not exceeding mill run of 
8 per cent. Contains not more than -8 per 
cent crude fiber and not less than 4 per cent 
fat and 15 per cent protein. 

cent) 

cent crude} 
fiber and not less than 4.5 per cent fat and| 

RESULTS OF EXAMINATION. 

official sample. In accord 
guaranty. Contains few 
of chess and corn cockle. 

One 
with 
seeds 

One official sample. Slightly low 
in protein and fat and high in 
fiber. Contains few seeds of 
mustard. 

sample. In accord 
with guaranty in protein and 
fiber, slightly low in fat. No 
weed seeds noted in sample. 

One _ official 

One official sample. In accord 
with guaranty in protein and 
fiber, slightly low in fat. No 
weed seeds noted in sample. 

One official sample. In _ accord 
with guaranty in protein and 
fiber, slightly low in fat. No 
weed seeds noted. 

One official sample. Low in pro- 
tein. Just up in fat. Well un- 
der in fiber. Contains few seeds 
of pigweed, etc. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted in sample. 

One official sample. In_ accord 
with guaranty. No weed seeds 
noted in sample. 

official 
guaranty 

high in 
seeds of 

pigweed, 

sample. In accord 
in protein and 
fiber. Contains 

night-flowering 
etc. 

One 
with 
fat, 
few 
catchfly, 



rant. 

Ohio Farm Feed. The Ansted & Burk Co., 
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BRAND, MAKER AND GUARANTIES. | 

| 

Kent Mixed Feed. The Williams Brothers Co., 
Kent, Ohio. Composed of pure bran and mid- 
dlings mixed. No ground screenings. Con-| 
tains not more than 10 per cent crude fiber} 
and not less than 2 per cent fat and 10 per 
cent protein. 

Lactola Dairy Feed. Chapin & Co., Hammond, 
Indiana. Composed of choice cottonseed meal,| 
linseed meal, corn distillers’ grains, clipped| 
oat by-product, corn gluten feed, corn germ) 
meal, brewers’ grains, ivory nut meal, cane) 
molasses, salt. Contains not more than 12} 
per cent crude fiber and not less than 3 per} 
cent “fat and 16.5 per cent protein. 

Larro Feed. The Larrowe Milling Co., Detroit, 
Michigan. Composed of cottonseed meal, corn 
gluten feed, old process linseed oil meal,| 
dried beet pulp, standard wheat bran, stan- 
dard wheat middlings, and 34 of 1 per cent 
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 20 per cent protein. 

Loyal Stock Feed. Purity Oats Co. of Daven-} 
port, Davenport, Iowa. Composed of gluten, 
corn feed meal, hominy feed, oat meal mill 
by-product (oat shorts, oat hulls, oat mid- 
dlings) and 1 per cent salt. Contains not 
more than 14 per cent crude fiber and not 
less than 4 per cent fat and 10 per cent pro- 
tein. 

Lucky Strike Stock Feed. Illinois Feed Mills, 
Buffalo, N. Y. Composed of hominy feed. 
wheat middlings, cottonseed meal, ground 
corn meal from shelled corn, oat middlings, 
oat shorts, oat hulls, ground cottonseed hulls, 
salt. Contains not more than 15 per cent 
crude fiber and not less than 3 per cent fat 
and 11 per cent protein. 

Nu-Life Stock Feed. Fred L. Cressey, Boston, 
Mass. Composed of white corn meal, oat 
feed, oil meal, salt. Contains not more than 
12 per cent crude fiber and not less than 4 
per cent fat and 9 per cent protein. 

Springfield, | Ohio. Composed of one-half 
wheat, middlings, one-third corn bran and 
corn meal, balance wheat bran and ground 
and cleaned wheat screenings not to exceed 
mill run. Contains not more than 8 per cent 
crude fiber and not less than 4 per cent fat 
and 11 per cent protein. 

Orono Dairy Feed. J. B. Ham Co., Lewiston, 
Maine. Composed of wheat bran, hominy, 
gluten feed, linseed oil meal, cottonseed meal. 
distillers grains and salt. Contains not more 
than 10 per cent crude fiber and not less than 
5 per cent fat and 22 per cent protein. 

Two official samples. 

RESULTS OF EXAMINATION. 

) In accord 
with guaranty. Contains some 
hulls of corn cockle. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted in sample. 

In accord 
weed seeds 

Two official samples. 
with guaranty. No 
noted in samples. 

Two official samples. Both in 
accord with guaranty. No weed 
seeds noted in samples. 

Two official samples. In _ accord 
with guaranty in protein and 
fat. The one examined high in 
fiber. No weed seeds noted in 
samples. 

One official sample. In accord 
with guaranty in protein and 
fiber, low in fat. Contains few 
seeds of giant ragweed, ete. 

One official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle. 

One official sample. In accord 
with guaranty in protein, high 
in fiber and low in fat. Con- 
tains few seeds of mustard 
and lady‘s thumb. 
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BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Paragon Dairy Feed. Chas. M. Cox Co., Bos- 
ton, Mass. Composed of cottonseed meal, 
linseed meal, bran, distillers grain, gluten 
feed, copra meal, barley mill run screenings, 
oat feed, (oat middlings, oat shorts, oat hulls), 
and not over 1 per cent salt. Contains not 
more than 14 per cent crude fiber and not 
less than 4 per cent fat and 22 per cent pro- 
tein. 

Park City Stock Feed. The Lake Erie Milling 
Co., Toledo, Ohio. Composed of corn, oats, 
oat groats, oat middlings, oat ‘hulls, corn 
meal offal and % of 1 per cent salt.  Con- 
tains not more than 9 per cent crude fiber 
and not less than 3% per cent fat and 8 per 
cent protein. 

Peerless Dairy, Ration. E. A. Clark & Co., 
Portland, Maine. Composed of ground oats. 
hominy, linseed meal, bran, gluten, cotton- 
seed meal, salt. Contains. not more than 10 
per cent crude fiber and not less than 5 per 
cent fat and 21 per cent protein. 

Ration. Clover Leaf Milling Co., 
Buffalo, N. Y. Composed of cottonseed meal, 
pure old process cocoanut meal, linseed meal, 
dried grains from barley, malt and corn 
ground and bolted clipped oat by-products, 
cleaned, ground and bolted grain screenings, 
molasses, and one-half of one per cent salt. 
Contains not more than 12 per cent crude 
fiber and not less than 5 per cent fat and 
20 per cent protein. 

Portage Stock Feed. Akron Feed & Milling 
Co., Akron, Ohio. Composed of either white 
or yellow shelled corn, barley, oat shorts 
oat hulls, wheat middlings, oat middlings and 
Y% of one per cent salt. Contains not more 
than 10 per cent’ crude fiber and not less 
than 4 per cent fat and 8.5 to 10 per cent 
protein. 

' Purina Cow Chow Feed. Purina Mills, Rals- 
ton Purina Co., Prop., Buffalo, N. Y. Com 
posed of linseed oil meal, (old process), glu 
ten feed from corn, hominy feed, cottonseed 
meal, ground alfalfa, molasses and one per 
cent salt. ‘Contains not more than 12° per 
cent crude fiber and not less than 4.8 per 
cent fat and 24 per cent protein. 

Purina O-Molene Feed. Purina Mills, Ralston 
Purina Co., Prop., Buffalo, N. Y. Composed 
of cracked corn, oats, ground alfalfa, molas- 
ses and one per cent salt. Contains not 
more than 8.8 per cent crude fiber and not 
less than 3.2 per cent fat and 8.7 per’ cent 
protein. 

Purina Pig Chow with Charcoal. Purina Mills, 
Ralston “Purina (€o:;;. Prop), Buffalo). Ni oY. 
Composed of hominy feed, cane molasses, glu- 
ten feed from corn, digester tankage, alfalfa, 
charcoal and one per cent salt.’ Contains 
not more than 9 per cent crude fiber and not 
less than 3.2 per cent fat and 14 per cent 
protein. 

One official sample. In accord 
with guaranty in protein. Not 
examined for fiber and _ fat. 
Contains few seeds of wild 
buckwheat, mustard, ete. 

One official sample. In accord 
with guaranty in protein. Slight- 
ly low in fat and high in fiber. 
Contains few seeds of wild 
buckwheat, lady’s thumb, ete. 

One’ official sample. Low in pro- 
tein, high in fiber. Barely up 
in fat. Contains few seeds of 
wild buckwheat. and mustard. 
Many hulls of wild buckwheat. 

In accord 
in protein and 

fat, high in fiber. Contains 
some seeds of pigweed, few 
of mustard, wild buckwheat, etc. 

One 
with 

official sample. 
guaranty 

One official sample. In. accord 
with guaranty in protein, low 
in fat and high in fiber. No 
weed seeds noted in sample. 

One official sample. In accord . 
with guaranty in protein and 
fiber, 1 per cent low in fat. No 
weed seeds noted in sample. 

One official sample. In accord 
with guaranty. Contains few 
seeds of yellow foxtail,' lady’s 
thumb, ete. 

Two official samples. Both in 
accord with guaranty in ‘pro- 
tein and fat; one sample high 
in fiber and the other sample 
not examined for fiber. Con- 
tains few seeds of pigweed and- 
mustard. 
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Purity Reground Oat Hulls. Purity Oats Co. 
of Davenport, Davenport, Iowa. Composed o! 
oat middlings, oat shorts and oat hul's. Con 
tains not more than 32.65 per cent of crude 
fibe- and not less than 2.71 per cent fat anc 
6.;3 per cent p-otein. 

Ryde’s Cream Calf Meal. Ryde & Co., Chicago 
Tll. Composed of ground flaxseed, wheat 
flour, locust bean meal, recleaned cottonseed 
meal, blood flour, beans and lentils, coco- 
shell meal, kominy feed, fenugreek, anise 
and salt. Contains not more than 6 per cent 
erude fiber and not less than 5 per cent fat 
and 25 per cent protein. 

Schumacher Calf Meal. The Querke- Oats Co. 
Chicago, Ill. Composed of oatmeal, wheat 
meal, ground flaxseed, milk albumen, old 
process linseed. oil meal, blood meal, % of 1 
per cent bicarbonate of soda. Contains no‘ 
more than 4 per cent crude fiber and not 
less than 8 per cent fat and 18 per cent pro- 
tein. 

Schumacher’s Feed and Sterling Feed. The 
Quaker Oats Co., Chicago, Ill. Composed of 
g-ound corn, hominy feed, yellow hominy 
feed. linseed cil meal, ground barley, wheat 
middlings, (with ground screenings not ex- 
ceeding mill run) cottonseed meal, oatmeal! 
mill by-product (oat middlings, oat hulls, oat 
skorts) ground puffed rice, ground puffed 
wheat, calcium phosphate, % of 1 per cent 
salt, rye flour. Contains not moze than 10 
per cent crude fiber and not less than 3.25 
pe: cent fat and 10 per cent protein. 

Secu-ity Calf Food Compound. Security Calf 
Feed Co., Minneapolis, Minn. Composed cf 
St. John’s Bread, fenugreek, anise, oxide 
iron, salt, starch, ginzer, flour, middlings. 
powdered milk. Contains not more than € 
per cent crude fiber and not less than 4.5 
per cent fat and 9.8 per cent protein. 

Stevens 44 Dairy Ration. The Pa-k & Pollard 
Co., Boston, Mass. Composed of linseed oi! 
meal, cottonseed meal, wheat bran with mil 
run of screenings, corn glu’en feel, cocoanut 
oil meal, pea meal, corn distillers’ grains 
brewers’ dried grains, round barley, whea 
middlings, hominy meal, corn germ meal 
buckwheat middlings, corn meal, salt. Con 
tains not moe than 14 per cent crtde fiber 
and not less than 5 per cent fat and 24 pe 
cent protein. 

Stock Feed. The Park & Pollard Co., Boston 
Mass. Composed of sround corn, hominy 
feed, oat hulls, oat middlings, oat shor’s, old 
process linseed, meal and salt. Contains no 
more than 12 per cent crude fiber and no 
less than 1% per cent fat and 9 per cen’ 
protein. 

Stott's Winrer Feed. David Stoit Fou Mills 
Inc., Detroit, Mich. Composed cf corn, corn 
feed meal, oats, oat meal by-p-educts (014 
hulls and chaff) salt. Contains - not moc 
than 10 per cent crude fiber and not, less 
than 5 per cent fat and 10 fer cent. protein. 

RESULTS Of EXAMINATION, 

One official sample. In accord 
with guaranty in fiber, low in 
protein and slightly low in fat. 
Contains few hulls of wild buck- 
wheat. 

One official sample. In _ accord 
with guaranty in protein and 
fat, high in fiber. Not exam- 
ined for weed seeds. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

Three official samples. One in 
accord with guaranty. One in 
accord with guaranty in protein 
and fat, practically in accord 
in fiber. The other sample on- 
ly examined for protein, and- 
is in accord with guaranty. Con- 
tains many seeds of pigweed, 
night-flowering  catchfly, wild 
buckwheat, etc. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted in sample. 

Two official samples. One in ac- 
cord with guaranty. The other 
determined for protein and is 
practically in accord with guar- 
anty in that. No weed seeds 
noted in samples. 

One official sample. In accord 
with guaranty. Contains -few 
hulls of wild buckwheat. 

Two official samples. One in ac- 
cord with guaranty. The other 
only examined for protein and 
slightly below. Both contain 
few seeds of lady’s thumb, corn 
cockle, ete. 

a 
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Syragold Milk Ration. Syracuse Milling Co. |One official sample. In accord 
Syracuse, N. Y. Composed of dried brewe’s| with guaranty in protein and 
grains, malt sprouts, corn gluten feed, lin-| fat, high in fiber. Contains 

‘seed meal, wheat bran with mill run screen-| few seeds of yellow  foxtail, 
ings, cottonseed meal, ground cottonseed hulls} lady’s thumb, ete. 
and salt. Contains not more than 15 per cen 
crude fiber and not less than 4% per cen 
fat and 20 per cent protein. 

Towle’s Balanced Ration. J. N. Towle & Co.,/One official sample. * Low in pro- 
Bangor, Maine. Composed of wheat bran,| tein. high in fiber; in accord 
cottonseed meal, old process linseed meal,| in fat. Contains few seeds of 
hominy meal, corn meal, gluten feed, salt.| mustard, corn cockle, ete. 
Contains not more than 9.13 per cent crude 
fiber and not less than 5.72 per cent fa’ 
and 22.13 per cent protein. 

Towle’s Pig Feed. J. N. Towle & Co., Ban-|One official sample. Slightly low 
gor, Maine. Composed of wheat bran, whea*|} in protein. up in fat, slightly 
middlings, old process linseed meal, hominy| high in fiber. Contains some 
meal, corn meal, meat meal. Contains not) hulls of corn cockle. 
more than 7.22 per cent crude fiber and no 
less than 6 per cent fat and 18 per cent pro 
tein. 

Triangle Dairy Feed. Chapin & Co., Chicago |Two official samples. Both in 
Ill. Composed of linseed 1reil, cottonsee1| accord with guaranty. No weed 
meal, gluten feed, corn germ meal, copr-| seeds noted in samples. 
meal, hominy meal, oat meal mill by-prod 
ucts (oat meal middlings, oat hus, oat 
shorts) ground barley, salt. Contains not 
more than 12 per cent crude fiber and no 
less than 4 per cent fat and 21 per cent pro 
tein. 

Unicorn Dairy Ration. Chapin & Co., Chicags, One official sample. In. accord 
Ill. Composed of corn distillers’ grains, cot-, with guaranty. Contains few 
tonseed meal, linseed meal, hominy meal,’ seeds of lady’s thumb. 
gluten feed, barley feed, corn germ  wme2l, 
copra meal, brewers’ grains, pure wheat ban, 
salt. Contains not more than 11 per cent 
crude fiber and not less than 5.5 pe: cent 
fat and 26 per cent protein. | 

| 

Union Grains Ubiko Biles Ready Dairy Ration..Two official samples. In accord 
The Ubiko Milling Co., Cincinnati, Ohio.| with guaranty in protein and 
Composed of Fourex corn distillers dried) fat and _ practically in accord 
grains, choice cottonseed meal, old process| in fiber. Contains few seeds of 
linseed meal, white wheat middlings, winter) wild buckwheat and _  charlock. 
wheat, bran, hominy meal, cocoanut oil meal,| 
corn gluten feed, brewers’ died grains, bar-| 
ley malt sprouts, and one-half per cent of!) 
fine table salt. Contains not more than 10! 
per cent crude fiber and not less than 7 per 
cent fat and 24 per cent protein. 

Wirthmore Pig Feed. Chas. M. Cox Co., Bos One official sample. In accord 
ton, Mass. Composed of meat meal, peanu| with guaranty in protein and 
feed, wheat middlings, wkeat bran, linseed| fat, practically in accord in fi- 
meal, ground hominy, ground alfalfa and! ber. No weed seeds noted in 
about % of 1 per cent salt. Contains not] sample. 
more than 16 per cent crude fibe- and not| 
less than 5 per cent fat and 18 per cent pro- 
tein. 

Wirthmore Stock Feed. Chas. M. Cox Co.,/One official sample. In accord 
Boston, Mass. Composed of ground barley,) with guaranty. No weed seeds 
ground oats, ground hominy meal, ground) noted in sample. 
corn, oat meal, mill by-products (oat mid- 
dlings, oat shorts, oat hulls) and % of 1 per 
cent salt. Part of the ingredients having 
been cooked or steamed, and, more easily as- 
simulated than raw grains, and have _ better 
keeping qualities. Contains not more than 
91% per cent crude fiber and not less than 4 
per cent fat and 9 per cent protein. ; 
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Zenith Stock Food. E. Crosby & Co., Brattle- 
boro, Vt. Composed of corn, homlik (corn 
feed meal) hominy feed, oat feed, oat hulls, 
oat middlings. Contains not more than 13 
per cent crude fiber and not less than 3% 
per cent fat and 8% per cent protein. 

Three official samples. One sam- 
ple slightly low in protein and 
slightly high in fiber and in 
accord with guaranty in fat. 
Other two samples in accord 
with guaranty. No weed seeds 
noted in samples. 

COMPOUNDED FEEDS FO R POULTRY. 

Baby Buster Chick Feed. The Park & Pollard 
Co., 131 State St., Boston, Mass. Composed 
of cracked corn, wheat, kaffir corn, milo, 
whole millet seed, oats and shredded fish. 
Contains not more than 5 per ‘cent crude 
fiber and not less than 2 per cent fat and 
11 per cent protein. 

Blatchford’s Milk Mash. Blatchford Calf Meal 
Factory, Waukeegan, III. Composed of lo- 
cust bean meal, unpressed flaxseed, wheat 
flour, barley and malt sprout meal, blood 
flour, ground beans and peas, rice polish, old 
process oil meal, cocoa shell meal, cocoanut 
meal, recleaned cottonseed meal, fenugreek, 
dried milk, anise and salt. Also bone, corn 
and oatmeals, wheat middlings, meat scraps, 
fish and powdered limestone. Contains not 
more than 7% per cent crude fiber and not| 
less than 4 per cent fat and 20 per cent pro-| 
tein. 

Blue Ribbon Growing Mash. Globe Elevator 
Co., Buffalo, N. Y. Composed of wheat bran, 
wheat middlings, corn meal, corn gluten feed, 
ground oats, meat meal, ground bone. Con- 
tains not more: than 6 per cent crude fiber 
and not less than 3 per cent fat and 16 per 
cent protein. 

Bufceco Laying Mash. Buffalo Cereal Co., Buf- 
falo, N. Y. Composed of ground corn, oats 
wheat, linseed meal, alfalfa meal, oat mid- 
dlings, meat and bone scrap, wheat bran and 
wheat middlings (containing mill run ground 
screenings) % of 1 per cent salt. Contains 
not more than 8 per cent crude fiber and not 
less than 5 per cent fat and 20 per cent pro- 
tein. 

Bufceco Scratching Grains. Buffalo Cereal Co., 
Buffalo, N. Y. Composed of corn, oats, bar- 
ley, buckwheat, kaffir corn, wheat, sunflower 
seed and peas. Contains not more than 5 
per cent crude fiber and not less than 3 per 
cent fat and 10 per cent protein. 

Chkic-Chuck. Russia Cement Co., Gloucester, 
Mass. Composed of pure, clean, sweet fish 
meal, prepared exclusively from. wholesome 
food fish, as cod, haddock and pollock. Con- 
tains not more than 1 per cent crude fiber, 
50 per cent protein and 2 per cent fat. 

Cluck Cluck Scratch Feed. American Milling 
Co., Peoria, Ill. Composed of wheat, corn 
kaffr, buckwheat, barley, oats, 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. 

One official sample. Slightly be- 
low guaranty in protein. In ac- 
cord with guaranty in fiber and 
fat. Contains few seeds. of 
wild buckwheat and mustard. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

One official sample. In accord 
with guaranty. Contains few 

hulls of wild buckwheat. 

Two official samples. In accord 
with guaranty. Contains few 
seeds and hulls of wild buck- 
wheat. 

One official sample. In accord 
with guaranty. Contains some 
weed. seeds 

One _ official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

One official sample. In‘ accord 
with guaranty. Contains very 
many weed seeds of ‘various 
kinds. 
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Crosby’s. Developing Feed. E. Crosby & Co., 
Brattleboro, Vt. Composed of corn, wheat 
kaffr corn, hulled oats, millet, buckwheat 
Contains not more than 5 per cent crude fiber 
and not less than 2.5 per cent fat and 10 per 
cent protein. 

Crosby’s Egg Mash. FE. Crosby & Co., Brattle- 
boro, Vt. Composed of alfalfa meal, bran, 
middlings, wheat meal, corn feed meal, ground 
corn bran, linseed oil cake, meat scraps, salt 
YZ of 1 per cent. Contains not more than 10 
per cent crude fiber and not less than 3 per 
cent fat and 16 per cent protein. 

Crosby’s Scratch Feed. E. Crosby & Co., Brat- 
tleboro, Vt. Composed of corn, wheat, barley | 
oats, kafhr corn, buckwheat, sunflower seed 
and 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. 

Dirigo Egg Mash. Oscar Holway Co., Auburn, 
Maine. Composed of alfalfa meal, bran, mid- 
dlings, wheat meal, corn feed meal, ground 
corn, linseed meal, meat scraps, 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. 

Chick Feed. Oscar Hol- 
Maine. Composed of corn, 

corn, hulled oats, buckwheat 
and millet. Contains not more than 5 per 
cent crude fiber and not less than 2.5 per 
cent fat and 10 per cent protein. 

Dirigo Intermediate 
way Co., Auburn, 
wheat, kaffhr 

Dirigo Scratch Grains. Oscar. Holway Co., 
Auburn, Maine. Composed. of wheat, kaffir 
corn, barley, or cracked Indian corn, buck- 
wheat 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. 

Dry Feed. J. N. Towle & Co., Bangor, Maine. 
Composed of wheat bran, wheat  middlings, 
corn meal, meat scraps, old process linseed 
meal. Contains not more than 0 per cent 
fiber and not less than 10 per cent fat and 
20 per cent protein. 

Dry, Mashs je eB Ham iGo: Maine. 
wheat 

Lewiston, 
Composed of corn meal, ground oats, 
bran, wheat middlings, linseed meal, meat 
scraps, charcoal and alfalfa. Contains not 
more than 12 per cent crude fiber and not 
less than 3.5 per cent fat and 15 per cent 
protein. 

Elm City Laying Mash. Merrill & Mayo Co., 
Waterville, Maine. Composed of wheat bran, 
wheat middlings, alfalfa meal, corn brain. 
corn feed meal, L. meal, meat scraps, % 
of 1 per cent salt. Contains not more than 
10 per cent crude fiber and not less than 3 
per cent of fat and 15 per cent protein. 

Elm City Scratch. Merrill & Mayo Co., Wa- 
terville, Maine. Composed of corn, wheat. 
barley, oats, kaffir corn, buckwheat, sunflowe: 
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. 

One official sample. In accord 
with guaranty. Contains few 
seeds of green foxtail and chess. 

In accord 
No weed seeds 

One __ official sample. 
with guaranty. 
noted in sample. 

\One official sample. In accord 
with guaranty. Contains few 
weed seeds including wild buck- 
wheat, pigweed, etc. 

One official sample. In _ accord 
with guaranty. Contains few 
weed seeds such as hulls of corn 
cockle, etc. 

One official sample. In accord 
| with guaranty. Contains few 

seeds of green foxtail and yel- 
low foxtail. 

‘One official sample. In accord 
with guaranty. Contains some 
weed seeds such as wild buck- 
wheat, etc. 

‘One official sample. Low in pro- 
| tein and fat. Not branded as to 
| fiber. No weed seeds noted in 
| sample. 

One official sample. In accord 
in protein and fat; too high in 
fiber. Contains few seeds of 
yellow foxtail. 

In accord 
No weed seeds 

One official sample. 
with guaranty. 
noted in sample. 

One official sample. In accord 
with guaranty. Contains some 
weed seeds such as wild buck- 
wheat, etc. 



Farmers’ 

Garland Scratch Feed. 

Grandin’s Scratch Feed. 

H 
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Elmore Egg Mash. Elmore Milling Company,|One official sample. In_ accord 
Oneonta, N. Y. Composed of corn meal, rolled| with guaranty. No weed seeds 

oats, ground barley, wheat flour middlings, noted in sample. 
wheat bran, hominy feed, corn’ gluten feed, 
alfalfa meal, old process oil meal, meat and 
bone meal, salt. Contains not more than 
8 per cent crude fiber and not les than 4 per 
cent fat and 18 per cent protein. 

Union Scratch Feed, Farmers’ Union 
Grain & Supply Co., Waterville, Maine. Com- 
posed of wheat ckd., corn, barley, buckwheat, 
oats, kaffir corn. Contains not more than 5 
per cent crude fiber and not less than 3.5 
per cent fat and 10 per cent protein. 

Ful-O-Pep Growing Mash. The Quaker Oats 
Co., Chicago, Ill. Composed of meat scraps, 
oatmeal, fish meal, corn gluten feed, hominy 
feed, yellow hominy feed, wheat bran (with 
ground screenings not exceeding mill run) al- 
falfa meal, bone’ meal, ground puffed wheat, 
ground corn puffs. Contains not more than 
9 per cent crude. fiber and not less than 5.2 
per cent fat and 17 per cent protein. 

G. M. Dry Mash. Gray Milling Co. East Gray, 
Me. Composed of wheat bran, wheat mid- 
dlings, barley feed, corn meal, alfalfa meal, 
ground oats, gluten feed, cottonseed feed, 
meat scraps and salt. Contains not more 
than 12 per cent crude fiber and not less than 
5 per cent fat and 20 per cent protein. 

Prairie State Milling 
Co., 4554 Lexington St., Chicago, Il]. Com- 
posed of cracked corn, wheat, kaffir corn, bar- 
ley, oats, buckwheat,’ and sunflower seed. 
Contains not more than 5 per cent crude fi- 
ber and not less than 2.5 per cent fat and 
10 per cent protein. 

Globe Scratch Feed. The Albert Dickinson Co., 
Chicago, Ill. Composed of corn, wheat, bar- 
ley, oats, kaffir, buckwheat, sunflower, lin- 
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. 

The D. H. Grandin 
Milling Co., Jamestown, N. Y. Composed of 

_wheat, cracked corn, kaffir corn, milo maize. 
barley, buckwheat, and sunflower seed. Con- 
tains not more than 5 per cent crude fiber 
and not less than 2.5 per cent fat and 10 per 
cent protein. 

Greene’s “First Feed.’ Greene Chick Feed Co., 
Marblehead, Mass. Composed of white corn, 
yellow corn germ meal, shredded cod fish, 
hulled oats, dried buttermilk, entire wheat, 
cod livers, oil meal, gluten meal, flax screen- 
ings, dried blood, shell lime, fine ground 
meat and bone scraps. Contains not more 
than 7 per cent crude fiber and not less than 
3 per cent fat and 17 per cent protein. 

. ©. Laying Mash. The H-O Company, 54 
Fulton St., Buffalo, N. Y. Composed of lin- 
seed oil meal, corn gluten feed, bone meal, 
ground corn, oat middlings, wheat middlings 
and wheat bran (with mill run screenings), 
hominy feed, rolled oats, ground peas. Con- 
tains not more than 6 per cent crude fiber 
and not less than 4.5 per cent fat and 17 
per cent protein. 

One official sample. Slightly low 
in fat, in accord with guaranty 
in fiber and protein. Contains 
some weed seeds such as chess, 
mustard, etc. 

One official sample. In _ accord 
with guaranty in protein. Fi- 
ber and fat not determined. 
No weed seeds noted in sample. 

One official sample. In accord 
with guaranty in fiber; 1.37 per 
cent low in protein and _ slight- 
ly low, in fat. No weed seeds 
noted in sample. 

One official sample. In accord 
with guaranty. Contains many 
seeds of wild buckwheat, few 
of mustard, chess and corn coc- 
kle. 

One official sample. In accord 
with. guaranty. Contains few 
seeds of wild buckwheat and 
mustard. 

One official sample. In accord 
with guaranty. Contains some 
weed seeds such as wild buck- 
wheat, etc. 

One official sample. In accord 
with guaranty. Contains very 
many seeds of green fox-tail, 
pigweed, etc. 

One official sample. In accord 
with guaranty. Contains some 
hulls of wild buckwheat. 
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H. O. Co.’s Laying Mash with Alfalfa. The/One official sample. In accord 
H-O Co., 54 Fulton St., Buffalo, N. Com-| with guaranty. Contains few 
posed of alfalfa meal, linseed oil meal, corn} seeds of mustard and pigweed. 
gluten feed, bone meal, oat middlings, rolled 
oats, ground corn, hominy feed, ground wheat, 
wheat bran (with mill run screenings). Con- 
tains not more than 11 per cent crude fiber 
and not less than 3.5 per cent fat and 18 
per cent protein. 

H. O. Co’s Scratching Feed. The H-O Co., 54. One official sample. In _.accord 
Fulton St., Buffalo, N. Y. Composed of wheat,| with guaranty in protein and 
oats, kaffr corn, buckwheat, hulled oats,| fiber, fat not determined. Con- 
cracked corn, milo maize,’ barley, sunflower| tains many weed seeds such as 
seed. Contains not more than 6 per cent} wild buckwheat, mustard, ete. 
of crude fiber and not less than 3.5 per cent 
fat and 11 per cent protien. 

Towa Scratch Feed. (With and without grit).|One official sample. In accord 

trod uois Chick Feed. 

nog ts Scratching Grains. 

Purity Oats Co. of Davenport, Davenport, 
Iowa. Composed of cracked corn, buckwheat 
hulled oats, kaffir corn or milo maize, barley, 
wheat and sunflower seed. Contains not more 
than 5 per cent crude fiber and not less than 
3.25 per cent fat and’10 per cent protein. ~ 

Buffalo Cereal Co., Buf- 
Composed of corn, wheat, kaffir 

corn, peas, oat groats and millet. Contains 
not more than 3 per cent crude fiber and 
not less than 2 per cent fat and 10 per cent 
protein. 

falo, 

Buffalo Cereal Co., 
Buffalo, Y. Composed of corn, oats, bar- 
ley, kaffir corn, buckwheat, 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. 

Lay or Bust (Dry Mash). The Park & Pollard 
Co., 131 State St., Boston, Mass. Composed 
of ground: corn, wheat, oats, barley, kaffir 
corn, buckwheat, alfalfa, fish, meat, bone and 
wheat bran with mill run of _ screenings, 
wheat middlings, calcium carbonate and salt. 
Contains not more than 12 per cent crude 
fiber and not less than 1% per cent of fat 
and 18 per cent protein. 5 

Maxim’s Dry Mash. D. H. Maxim Estate, 
Winthrop, Maine. Composed of corn meal. 
ground oats, wheat bran, wheat middlings 
gluten, oil meal, alfalfa, cottonseed meal, 
meat meal and charcoal. Contains not more 
than 12 per cent crude fiber and not less 

Monmouth Dry Mash. 

than 4.5 per cent fat and 18 per cent protein. 

13. IML Marks, Mon- 
mouth, Maine. Composed of corn meal, wheat 
bran, wheat middlings, ground oats, ground 
offals, beef scraps, gluten feed, stock feed, 
cottonseed meal. Contains not more than & 
per cent crude fiber and not less than 5 per 
cent fat and 18 per cent protein. 

Onondago Scratch Feed. Syracuse Milling Co., 
Syracuse, N. | Composed of corn, kaffir 
corn, milo maize, wheat, barley, buckwheat, 
oats, and sunflower seed. Contains not more 
than 10 per cent crude fiber and not less than 
3 per cent fat and 9 per cent protein. 

Contains many 
as wild buck- 

with guaranty. 
weed seeds such 
wheat, corn cockle, ete. 

One official sample. In accord 
with guaranty. Contains some 
weed seeds such as wild buck- 
wheat; ete. 

One official sample. In accord 
with guaranty in protein and 
fiber, slightly low in fat. Con- 
tains some weed seeds such as 
lady’s thumb, ete. 

One official sample. In accord 
with guaranty. Contains few 
weed seeds. 

One official sample. In accord 
with guaranty in fiber and fat, 
practically in accord in protein. 
Contains few seeds of pigweed. 
Few hulls of buckwheat. 

One official sample. Low in pro- 
tein and fat; very high in fiber. 
No weed seeds noted in sample. 

One official sample. In accord 
with guaranty. Contains some 
weed seeds of mustard, wild 
buckwheat, etc. 
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Over the Top Scratch Feed. The Park & Poll-|One official sample. In accord 
ard Co., 131 State St., Boston, Mass. Com-| with guaranty. Contains many 
posed of cracked corn, wheat, buckwheat,| weed seeds such as_ ragweed, 
barley, oats, kaffir corn, milo and sunflower| mustard, etc. 
seed. Contains not more than 5 per cent crude 
fiber and not less than 1% per cent fat and 
10 per cent protein. 

Park & Pollard’s Growing Feed. The Park &/One official sample. In accord 
Pollard Co., 131 State St., Boston, Mass. Com-| with guaranty. No weed seeds 
posed of Ground: corn, wheat, oats, barley,| noted in sample. 
kafhr corn, buckwheat, alfalfa, meat, bone} 
and wheat bran with mill run of screenings, 
wheat middlings, calcium carbonate and salt. 
Contains not more than 8 per cent crude fiber 
and not less than 1.5 per cent fat and 10 
per cent protein. 

Park & Pollard’s Intermediate Chick Feed. The/One official sample. In accord 
Park & Pollard Co., 131 State St., Boston,| with guaranty. Contains few 
Mass. Composed of cracked corn, wheat, | weed seeds stich as corn cockle, 
buckwheat, oats, millet seed, kaffir corn and| Wild peppergrass, etc. 
milo. Contains not more than 5 per cent : 
crude fiber and not less than 1.5 per cent 
fat and 10 per cent protein. 

Peerless Baby Chick Feed. E. A. Clark & Co.,/One, official sample. Protein 
Portland, Maine. Composed of cracked wheat.) Slightly low, in accord with~ 
hulled oats, cracked kaffir, cracked corn, and) SUaranty in fiber and fat. Con- 

: millet seed. Contains not more than 5 per| taims many weed seeds. 
cent crude fiber and not less than 3 per‘ cent 

} fat and 12 per cent protein. 

; Peerless Poultry Mash. E. A. Clark & Co.,/One. official sample. Low in pro- 
4 Portland, Maine. Composed of ground oats,| tein. In accord in fat and 
§ fish meal, corn, alfalfa, bran, middlings, glu-| practically in accord in fiber. 
; ten meat meal, charcoal and salt. Contains| Contains few seeds of wild buck- 
3 not more than 9 per cent crude fiber and| wheat and mustard. 
3 not less than 4 per cent fat and 20 per cent 
F protein. 

x Peerless Scratch Feed. E. A. Clark & Co.,/One official sample. In accord 
€ Portland, Maine. Composed of cracked corn,) With guaranty. Contains very 
q wheat, oats, buckwheat, barley, kaffir and| many seeds of corn cockle, wild 
. sunflower seed. Contains not more than 5| buckwheat, ete. 
4 per cent crude fiber and not less than 3 per 
y, cent fat and 10 per cent protein. 

i Pontiac Scratch Feed. The Park & Pollard Co.,\One official. sample. In accord 
131 State St., Boston, Mass. Composed of} With guaranty. Contains few 
cracked corn, wheat, barley, buckwheat, oats,| Seeds of wild buckwheat, ete. 
kaffir corn and milo. Contains not more than 
5 per cent crude fiber and not less than 1% 
per cent fat and 10 per cent protein. 

Portland Poultry Feed. Portland) Rendering|One official sample. Slightly low 
Co., Portland, Maine. Composed of meat and| in protein, in accord with guar- 
bone. Contains not more than 0 per cent  anty in fat. No fiber guaran- 
crude fiber and not less than from 8 to 12 teed or determined. 
per cent fat and from 40 to 50 per cent pro- 
tein. ! 

| 

Purina Chicken Chowder. Purina Mills, Rals--One official sample. In accord 
ston Purina Co., Props., Buffalo, N. Y. Com-| with guaranty. No weed seeds 
posed of wheat middlings, wheat bran, glu-| noted in sample. 
ten feed, corn meal, alfalfa j|flour, linseed} 
flour, granulated meat, not over 1 per cent 
salt. Contains not more than 9 per cent} 
crude fiber and not less than 4 per cent fat| 
and 18 per cent protein. 

| 

eR AS Stee PAN PMG 
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Purina Chick Feed. Purina Mills, Ralston|One official sample. In accord 
Purina Co. Props., Buffalo, Y. Composed] with guaranty. Contains some 
of wheat corn, kaffir, milo and millet. Con-| weed seeds such as yellow fox- 
tains not more than 5 per cent crude fiber 
and not less than 2.5 per cent fat and 10 
per cent protein. 

Purina Scratch Feed. 
Purina Co. Props., 

Purina Mills, Ralston 
Buffalo, N. Y. Composed 

of wheat, corn, barley, kaffir, milo, buck- 
wheat, and sunflower. Contains not more 
than 4 per cent crude fiber and not less than 
2.5 per cent fat and 10 per cent protein. 

Quaker Poultry Mash and Ful-O-Pep Dry Mash. 
The Quaker Oats Co., Chicago, Ill. Com- 
posed of meat ‘scraps, fish meal, oatmeal, al- 
falfa meal, wheat bran (with ground screen- 
ings not exceeding mill run), hominy feed, 
yellow hominy feed, corn gluten feed, ground 
grain screenings, bone meal, cottonseed meal. 
Contains not. more than 10 per cent crude 
fiber and not less than 4 per cent fat and 
20 per cent protein. 

Red Ribbon Scratch Feed. 
Commisie State ast, 

The Park & Pollard 
Boston, Mass. Composed 

of cracked corn, wheat, buckwheat, barley, 
oats, kaffr corn, milo and sunflower seed. 
Contains not more than 5 per cent crude fiber 
and not less than 1.5 per cent fat and 10 
per cent protein. 

Schumacher Little Chick Feed. 
Oats Co., Chicago, Ill. 
wheat, cracked kaffir 
dian corn, whole millet seed, oatmeal, char- 
coal, marble grit, wild buckwheat (with not 
to exceed % of 1 per cent miscellaneous 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. 

The 
Composed 

and milo, 

Quaker 
of cracked 

cracked In- 

Schumacher Scratch Grains. The Quaker Oats 
Co., Chicago, Ill. Composed of whole wheat, 
whole kafhr and milo, whole barley, cracked 
Indian corn, whole buckwheat and 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. 

Syragold Dry Mash. Syracuse Milling Co., 
Syracuse, N. Y. Composed of ground corn, 
ground oats, hominy feed, corn gluten feed, 
old process linseed meal, bone and meat 
meal, wheat bran and flour middlings with 
mill run screenings. Contains not more than 
10 per cent crude fiber and not less than 4 
per cent fat and 18 per cent protein. 

Syragold Scratch Grains. Syracuse Milling Co., 
Syracuse, N. Composed of corn, kaffir 
corn, milo maize, wheat, barley, buckwheat, 
oats, and sunflower seed. Contains not more 
than 10 per cent crude fiber and not less 
than 3 per cent fat and 9 per cent protein. 

tail, hare’s ear, ete. 

One official sample. In accord 
with guaranty. Contains some 
seeds of lady’s thumb, mustard, 
etc. 

Two official samples. In accord 
with guaranty. Contains very 
many seeds of pigweed, few of 
wild buckwheat. 

One official sample. In accord 
with guaranty. Contains some 
weed seeds such as wild buck- 
wheat, etc, 

Two official samples. In accord 
with guaranty. Contains very 
many weed seeds such as wild 
buckwheat, mustard, etc. 

One official sample. In accord 
with guaranty. Contains many 
weed seeds of wild buckwheat, 
corn cockle, etc. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted in sample. 

Two official samples. In accord. 
with guaranty. Contains some 
weed seeds of wild buckwheat, 
pigweed, etc. 
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Tom Boy Poultry Mash. Purity Oats Co. of|One official sample. In accord 
Davenport, Davenport, Iowa. Composed of 
ground meat, wheat, oat meal, wheat mid- 
dlings, milo maize, buckwheat, corn meal, 
barley, oat middlings, millet, gluten feed, 
kaffir corn, alfalfa meal, hominy feed, wheat 
bran, oat germ meal, rock phosphate, salt, 
calcium carbonate and charcoal. Contains 
not more than 10 per cent crude fiber and 
not less than 4 per cent fat and 15 per cent 
protein. 

with guaranty. Contains few 
hulls of wild buckwheat. 

CORN AND OATS GROUND TOGETHER. 

Chop Feed. A. A. Wilson, Springvale, Maine.|One official sample. In accord 
Composed of corn and oats. Contains not 
more than 6 per cent crude fiber and not 
less than 4 per cent fat and 10 per cent pro- 
tein. 

with guaranty. Contains some 
seeds of lady’s thumb and some 
hulls of wild buckwheat. 

Chop Feed. Wiscasset Grain Co., Wiscasset,|/Two official samples. Both in 
Maine. Composed of corn, oats, and salt. Con- 

tains not more than 9.5 per cent crude fiber 
and not less than 3.5 per cent fat and 9.5 
per cent protein. (1918 guaranty protein 9; 
fiber 7; fat 

Corn & Oats. Yeaton’s Mills, So. Berwick,| 
Maine. Composed of 50 lbs. of corn, 32 lbs. 
oats. Contains not more than 5.5 per cent 
crude fiber and not less than 5 per cent fat 
and 10.5 per cent protein. 

Corn & Oat Chop. J. B. Ham Company, Lew-| 
iston, Maine. Composed of corn and oats. 
Contains not more than 5 per cent crude fi- 
ber and not less than 4 per cent fat and 10 
per cent protein. 

Corn & Oat Chop, Merrill & Mayo Co., Water- 
ville, Maine. Composed of corn and oats. Con- 
tains not more than 6 per cent crude fiber 
and not less than 5 per cent fat and 10 per 
cent protein. 

Lucky Oat-Corn Feed. Federal Milling Co., 
Lockport, N. Y. Composed of crushed oats, 
cracked corn, corn feed meal and hominy feed 
with ground screenings and not exceeding 
mill run. Contains not. more than 12 per cent 
crude fiber and not less than 2.5 per cent fat 
and 8 per cent protein. 

Monmouth Corn & Oat Feed. E. M. Marks, 
Monmouth, Maine. Composed of corn oats and 
oat feed. Contains not more than 10 per cent! 
crude fiber and not less than 3 per cent fat| 
and 7 per cent protein, 

accord with protein guaranty; 
1919 sample not examined for 
fiber and fat; 1918 sample in 
accord with guaranty in fat; 
practically in accord in fiber. 
No weed seeds noted in sample. 

One official sample. In accord 
with guaranty in fiber and fat; 
low in protein. Contains few 
hulls of wild buckwheat. 

One official sample. 
with guaranty. Contains few 
seeds of lady’s thumb. Few 
hulls of buckwheat. 

One official sample. In accord 
with guaranty in protein and 
fat; 3 per cent high in fiber. 
Contains few seeds of wild 
rose, etc. 

One official sample. In accord 
with guaranty. Contains few 
seeds of lady’s thumb, few hulls 
of wild buckwheat. 

One official sample. A corn and 
oat feed would imply corn and 
oats ground together. Such a 
mixture would carry about 10 
per cent protein, 5 per cent fiber, 
and 4 per cent fat. This guar- 
anty is not at all like that and 
the analysis is not very close 
to guaranty. No weed seeds no- 
ted in sample. 

—————— 

In accord 

aS 

ee 

gm 

Meek 
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CORN FEED MEAL. 

Corn Feed Meal. John Wade & Sons, MemEnie Ore official sample. In | accord 
Tenn. Composed of ground corn products.| with guaranty in protein and 
Contains not more than 3 per cent crude fiber| fat; very high in fiber. No 
and not less than 5 per cent fat and 10 per weed seeds noted in sample. 
cent protein. 

Corn Feed Meal Washburn Crosby Co., Minn-|Two official samples. In accord 
eapolis, Minn. Corn. Contains not more than| with guaranty. No weed seeds 
10 per cent crude fiber and not less than 5 per} noted in samples. 
cent fat and 8 per cent protein. Registered 
in 1918. | 5 

Corn Feed Meal. Circleville Milling Co., Cir-|/Two official samples. Both sam- 
cleville, Ohio. Composed of the tailings and} ples low in protein; high in fi- 
siftings ground corn, the tailings and siftings) ber and low in fat. No weed 
being the by-product of yellow cracked corn| seeds noted in samples. 
and table meal. Contains not more than 6 
per cent crude fiber and not. less than 3.25 
per cent fat and 10 per cent protein. 

Kiln Dried Feed Meal.. Kimball Milling Co.,;One official sample.. In accord 
Kansas City, Mo. Made from corn only. Con-| with guaranty. No weed seeds 
tains not more than 10 per cent crude fiber} noted in sample. 
and not less than 6.5 per cent fat and 10.5 per 
cent protein. Registered in 1918. 

Yellow Corn Mill Feed. Russell-Miller Mill-|\Two official samples. In accord 
ing Co-, Minneapolis, Minn. Made entirely|’ with guaranty in protein; the 
from corn. Contains not more than 12 per cent| one examined in accord in fiber 
crude fiber, and not less than 10 per cent fat} and fat. No weed seeds noted. 
and 10 per cent protein. 

GLUTEN FEED AND GLUTEN MEAL. 

(Corn) 

Clinton Corn Gluten Feed. Clinton Sugar Re-One official sample. In _ accord 
fining .Co., Clinton, Iowa. Composed of corn) with guaranty. No weed seeds 
gluten feed. Contains not more than 8 per! noted in sample. 
cent crude fiber and not less than 3 per cent 
fat and 23 per cent protein. | 

Diamond Corn Gluten Meal. Corn Products One official sample. In accord 
Refining Co., New York. Composed of corn) with guaranty. Not examined 
gluten meal. Contains not more than 4 per) for weed seeds. 
cent crude fiber and not less than 1 es cent 
fat and 40 per cent protein. 

Jenks Corn Gluten Feed. The Huron Milling|One official sample. Sum of pro- 
Co., Harbor Beach, Michigan. Composed of) tein and fat equal sum of guar- 
a by-product of corn starch with corn bran.) anties. Fiber high. Not a very 
Contains not more than 8 per cent crude fiber) good gluten | feed. No weed 
and not tess than 3 per cent fat and 22 per) seeds noted in sample. 
cent protein. | 

KKK Corn Gluten Feed. J. C. Hubinger Bros.|One official sample. Low in pro- 
Co., Keokuk, Iowa. Composed of corn starch) tein but igh in fat. A rather 
by-products with corn solubles. Contains not| unusual analysis for a gluten 
more than 7.5 per cent crude fiber and not less! feed. No weed seeds noted in 
than 2.4 per cent fat and 23 per cent protein.) sample. 

P. Bros. Corn Gluten Feed. Piel Bros. Starch ‘One official sample. Slightly low 
Co., Indianapolis, Ind. Made from corn only.| in protein; in accord with guar- 
Contains not more than 8 per cent crude fiber| anty in fiber and fat. Not ex- 
and not less than 2 per cent fat and 23 per| amined for weed seeds. 
cent protein. Registered in 1918. | 
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Staley’s Corn Gluten Feed. The A. E. Staley|One official sample. In _ accord 
Mfg. Co., Decatur, Ill. Composed of corn bran,| with guaranty. No weed seeds 
corn gluten, corn solubles. Contains not more! noted in sample. 
than 12 per cent crude fiber and not less than 
2.5 per cent fat and 20 per cent protein. Reg-) 
istered in 1918. 

HOMINY FEED MEAL. 

(Corn) 

] 
Badger Hominy Feed. Chas. A. Krause Milling/One official sample. In accord 

Co., Milwaukee, Wis. Composed of white corn.| with protein and fat; practically 
Contains not more than 5 per cent crude fiber| in accord in fiber. No weed 
and not less than 6 per cent fat and 10 per cent| seeds noted in sample. 
protein. Registered in 1918. | 

Ballards Hominy Feed. Ballards Corn Mills, One official sample. In accord 
Lewisville, Ky. All corn product, made from) with guaranty in protein; prac- 
corn. Contains not more than 5.98 per cent] tically in accord in fat; high 
crude fiber and not less than 7.5 per cent} in fiber. No weed seeds noted 
fat and 10.5 per cent protein. Registered in) in sample. 
1918. | 

Bay State White Hominy Feed. Bay State Mill-|One official sample. Low in pro- 
ing Co., Winona, Minn. Contains not more, tein and fat; in accord with fi- 
than 7.8 per cent crude fiber and not less than| ber. No weed seeds noted in 
8 per cent fat and 10 per cent protein. sample. 

Bufceco Hominy Feed. Buffalo Cereal Co., Buf-|One official sample. One per cent 
falo, N. Y. Guaranteed pure. Contains not) low in fat; in accord with guar- 
more than 5 per cent crude fiber and not less) anty in protein and fiber. No 
than 6 per cent fat and 10 per cent protein. weed seeds noted in sample. 

Burt’s Hominy Feed. Postum Cereal Co., Bat-\One official sample. In accord 
tle Creek, Michigan. White corn. Contains) with guaranty. Not examined 
not more than 5 per cent crude fiber and not) for weed seeds. 
less than 6 per cent fat and 10 per cent pro- 
tein. 

Evans Hominy Feed.. Evans Milling Co., In-|One official sample. In accord 
dianapolis, Indiana. White corn. Contains) with guaranty in protein and 
not more than 7 per cent crude fiber and not| fiber; 1.05 per cent low in fat. 
less than 7.5 per cent fat and 10 per cent pro-| No weed seeds noted in sample. 
tein. | 

\ 

“Hiquality’”” Hominy Feed. Donahue Stratton|Two official samples. In accord 
Co., Milwaukee, Wis. Manufactured from| with guaranty in protein; the 
corn. Contains not more than 7 per cent crude} one examined in accord in fiber 
fiber and not less than 7 per cent fat and 10) and fat. No weed seeds noted. 
per cent protein. Registered in 1918 and 1919. 

Homco Hominy Feed. American Hominy Co.,/One official sample. In accord 
Indianapolis, Indiana. Composed of white! with guaranty. No weed seeds 
corn, corn screenings added and part of germ| noted. 
removed. Contains not more than 7 per cent 
crude fiber and not less than 5 per cent| 
fat and 9 per cent protein. 

Hominy Feed. Purity Oats Co., of Davenport, One official sample. In accord 
Davenport, Iowa. Contains not more than 4) with guaranty in protein and 
per cent crude fiber and not less than 7 per| fat; high in fiber. No weed 
cout fat and 10 per cent protein. Regisered in) seeds noted. : 

| 

Hominy Feed. The Patent Cereals Co., Geneva,One official sample. In accord 
N. Corns. Contains not more than 5 per) with guaranty. No weed seeds 
cent crude fiber and not less than 5 per cent} noted in sample. 
fat and 10 per cent protein. 
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Hominy Feed. Suffern-Hunt Mills, Decatur, 
Hominy Feed with corn screenings added and 
a part of the germ removed, compounded from} seeds of wild buckwheat. 
white corn, guaranteed pure and unadultera- : 
ted. Contains not more than 6 per cent crude 
fiber and not less than 6 per cent fat and 
10 per cent protein. Registered in 1918. 

Mystic Hominy Feed. Mystic Milling Co.,J/One official sample. In accord 
Iowa. Product of corn. Contains not more} in protein; not examined for 
than 4 per cent crude fiber and not. less than] fiber and fat. No weed seeds 
5 per cent fat and 9.5 per cent protein. Reg-} noted. 
istered in 1918. 

Mystic Hominy Feed. Mystic Milling One official sample. Low in _pro- 
Iowa. Product of corn. . Contains not oe tein and fat; in accord in fiber. 
than 5 per cent crude fiber and not less than] No weed seeds noted in sample. 
6.5 per cent fat and 11 per cent protein. Reg-] © 
istered in 1918. 

Paragon Hominy Meal. Chas. M. Cox Co../One official sample. In accord in 
Boston, Mass. Ground white or yellow corn. protein and fiber; 1.7 per cent 
Contains not more than 7 per cent crude| low in fat. No weed seeds noted 
fiber and not less than 7.5 per cent fat and] in sampte. 
9.5 per cent protein. Registered in 1918. 

Pure Hominy Meal. W. H. Haskell & Co..!One official sample. In accord 
Toledo, Ohio. Made from pure white corn.| with guaranty. No weed seeds. 
Contains not more than 6 per cent crude fiber 
and not less than 8 per cent fat and-10 per 
cent protein. Registered in 1918. 

Plymouth Pure Hominy Feed. Deutsch & Sick- 
ert Co.,. Milwaukee, Wis. Offal corn goods 
manufacture. Contains not more than _ 6.35 

per cent crude fiber and not less than 8.5 per 
cent fat and 10 per cent protein. Registered 
in 1918. 

Pure Hominy. Feed. National Feed Co., St. 
Louis, Mo. Made from corn. Contains no 
more than 10 per cent crude fiber and no: 
less than 8.5 per cent fat and 10.5 per cen‘ 
protein. Registered in 1918. 

Spring Garden Hominy Feed. Baltimore Pear! 
Hominy Co., Baltimore, Md. Made from corn. 
Contains not more than 6 per cent crude fibe: 
and not less than 8 per cent fat and 10 pe: 
cent protein. Registered in 1918. 

White Hominy Feed. Marshall Milling Co.. 
Marshall, Minn. White corn ouly. Contains 
not more than 7.per cent crude fiber and not 
less than 5 per cent fat and 10 per cent protein. 

Tl One 

RESULTS OF EXAMINATION. 

official 
with guaranty. 

sample. In accord 
Contains few 

noted in sample. 

One official sample. In accord 
in protein and fat; practically 
in accord in fiber. No weed 
seeds noted in sample. 

One official sample. In accord 
with guaranty in fiber and fat; 
practically in accord in protein. 
No weed seeds noted in sample. - 

One 
with 
fiber; 
seeds 

official 
guaranty 
low in 
noted in 

sample. In accord 
in protein and 
fat. No weed 
sample. - 

One official -sample. In accord 
with guaranty in fiber and fat; 
‘slightly low in protein. No 
weed seeds noted in sample. 

OAT OFFALS AND REFUSES. 

Fort Hill Oat Feed. The Park & Pollard Co., 
Boston, Mass. Contains not more than 35 per 
cent crude fiber and not less than 1.5 per cent 
fat and 8 per cent protein. | 

Reground Oat Feed. Northern Illinois Céreal 
Co., Lockport, [1]. Composed of oat hulls and) 
oat shorts. Contains not more than 35) 
per cent crude fiber and not less than 1.25 per 
cent fat ‘and 3.5 per cent protein. 

In accord 
few 

One 
with 
seeds 

official sample. L 
guaranty. Contains 
of wild buckwheat. 

One official sample. In accord 
with guaranty. No weed seeds 
noted in sample. 
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Purity Reground Oat Hulls. Purity Oats Co. 
of Davenport, Davenport, Iowa. Made from 
oat middlings, oat shorts and oat hulls. Con- 
tains not more than 32.65 per cent crude. fiber 
and not less than 2.71 per cent fat and 6.73 
per cent protein. 

RESULTS OF EXAMINATION. 

One official sample. In_ accord 
with guaranty in protein; not 
examined for fiber and fat. 

OIL CAKE MEALS—COCOANUT MEAL. 

Cocoanut Meal. The Quaker Oats Co., Chicago, 
Ill. Contains not more than 10 per cent crude) 
fiber and not less than 7 per cent fat and 20 
per cent protein. 

One official sample. In accord 
with guaranty. No weed seeds 
noted in sample. 

OIL CAKE MEALS—COTTON SEED FEED. 

Buco Cottonseed Feed. The Buckeye Cotton Oil 
Co., Cincinnati, Ohio. Composed of cottonseed) 
meal and cottonseed hulls. Contains not more 
than 27 per cent crude fiber and not less 
than 3.5 per cent fat and 20 per cent protein. 
Registered in 1918 and 1919. 

Columbia Cottonseed Feed. Union Seed & Fer- 
tilizer Co., New York. Cottonseed meal and 
cottonseed hulls. Contains not more than 25 
per cent crude fiber and not less than 3 per 
cent fat and 20.56 per cent protein. 

Cottonseed Feed. J. E. Soper Co., Boston, Mass. 
Composed of ground cotton oil cake and hulls. 
Contains not more than 15 per cent crude 
fiber and not less than 5 per cent fat and 32 
per cent protein. Registered in 1918. 

Cotton Seed Feed. Clover Leaf Milling Co., 
Buffalo, N. Y. A mixture of cottonseed meal 
and ground cottonseed hulls. Contains not 
more than 22 per cent crude fiber and not less 
than 3.5 per cent fat and 20 per cent protein. 

“Cyclone” Cottonseed Feed. The Memphis 
Cotton Hull & Fiber Co., Memphis, Tenn. 
Composed of cottonseed meal and ground cot- 
tonseed hulls. Contains not more than 26 per 
cent crude fiber and not less than 3 per cent 
fat and 20 per cent protein. 

_ Economy Cottonseed Feed. Lyle & Lyle Hunts- 
ville, Ala. Composed of cottonseed meal and 
cottonseed hulls. Contains not more than 14 
per cent crude fiber and not less than 5 per) 
cent fat and 36° per cent protein. 

“Good Cotton Seed Meal’. W. D. Hall Com- 
pany. Atlanta, Ga. Composed of Upland Cot- 
ton Seed only. Contains not more than 14 per 
cent crude fiber and not less than 5.5 per cent 
fat and 36 per cent protein. 

Holstein Brand Cottonseed Feed. Lanier Bros., 
Nashville, Tenn. Composed of cottonseed 
meal and cottonseed hulls. Contains not more 
than 14 per cent crude fiber and not less than 
5 per cent fat and 36 per cent protein. Reg- 
istered in 1918. 

Two official samples. The one 
registered in 1918 in accord. with 
guaranty in every respect. The 
other slightly low in protein; 
not examined for fiber and fat. 
Not examined for weed seeds. 

| 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

\One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

(One official sample. In accord 
| with guaranty. Not examined 

for weed seeds. 

One - official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

One official sample and one deal- 
ers sample. Dealer’s sample 

| low in protein; not examined 
for fiber and fat. Official sam- 
ple low in protein; in accord 
with guaranty in fiber and fat. 
Not examined for weed seeds. 

|One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 
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Humphrey’s-Godwin Co., 
Memphis, Tenn. Composed of cottonseed 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. 

Taylor Cottonseed Feed. Taylor Commission 
Co., Atlanta, Ga. Composed of cottonseed meal 
and cottonseed hulls. Contains not more than 
25 per cent crude fiber and not less than 3.5 
per cent fat and 20 per cent protein. Regis 
tered in 1918 and 1919. 

One official sample. In accord 
| with guaranty. Not examined 

for weed seeds. 

‘Three official samples. All three 
below guaranty in protein; in 
accord in fiber and fat. Not 
examined for weed seeds. 

OIL CAKE MEALS—COTTON SEED MEAL. 

Arkansaw Brand Cotton Seed Meal. Hayes 
Grain & Commission Co., Chicago, Ill. Made 
from pressed cottonseed. Contains not more 
than 14 per cent crude fiber and not less 
than 5 per cent fat and 36 per cent protein. 
Registered in 1918 and 1919. 

Battle Brand Good Cottonseed Meal. W. P. 
Battle & Co., Memphis, Tenn. Composed of 
cottonseed meal and hulls. Contains not more 
than 15 per cent crude fiber and not less than 
5 per cent fat and 36 per cent protein. 

Battle Brand Prime C. S. Meal. Merrill & Ma- 
yo Co., Waterville, Maine. Composed of cot- 
tonseed meal. 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 
1918. 

Buckeye Good Cottonseed Meal. The Buckeye 
Cotton Oil Co., Cincinnati, Ohio. Composed 
of cottonseed only. Contains not more than 
14 per cent crude fiber and not less than 5 
per cent fat and 36 per cent protein. Regis- 
tered in 1918 and 1919. 

Clover Leaf Mills Cottonseed Meal. Clover 
Leaf Milling Co., Buffalo, N. Y. Composed 
of decorticated cottonseed. Contains not more 
than 14 per cent crude fiber and not less than 
5 per cent fat and 36 per cent protein. 

St. Clair Brand Cottonseed Meal. East St. 
Louis Cotton Oil Co., National Stock Yards, 
Ill. Composed of ground cottonseed. Con- 
tains not more than 16 per cent crude fiber 
and not less than 5 per cent fat and 36 per 
cent protein. Registered in 1918 and 1919. 

One official and one dealer’s sam- 
ple. Dealer’s sample in accord 
with guaranty in protein; not 
examined for fiber and fat. Of- 
ficial in accord with guaranty. 
Not examined for weed seeds. 

Two official and two dealer’s sam- 
ples. Both official samples in 
accord with protein; the one 
examined in accord in fiber and 

®fat. Both the dealer’s samples 
in accord in protein; not exam- 
ined for fiber and fat. None 
examined for weed seeds. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

Nine official samples and three 
dealer’s samples. Eight official 
samples low in protein; one in 
accord with guaranty, not ex- 
amined for fiber and fat. Five 
samples in accord with guaran- 
ty in fat, three of these high in 
fiber and two in accord with 
guaranty. One official sample 
low in fat, and in accord in 
fiber. The remaining two of- 
ficial samples not examined 
for fiber and fat. Three deal- 
er’s samples not examined for 
fiber and fat; two below protein 
guaranty and one in _ accord 
with guaranty. None examined 
for weed seeds. 

One official and two dealer’s sam- 
ples. Official sample in accord 
with guaranty. Dealer’s sam- 
ple’s in accord with guaranty 
in protein; not examined for fi- 
ber and fat. Not examined for 
weed seeds. 

Two official samples and five deal- 
er’s samples. Both official sam- 
ples in accord in protein; the 
one examined in accord in fiber 
and fat. Five dealer’s samples 
examined only for protein. Three 
in accord with guaranty; two 
somewhat below in guaranty. 
None examined for weed seeds. 
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Cotton Seed Meal. Lake County Manufacturing 
Co., Tiptonville, Tenn. Composed of cotton 
seed meal. Contains not more than 9 per cent 
crude fiber and not less than 7.5 per cent 
fat and 41 per cent protein. 

Danish Brand Cottonseed Meal. Humphreys- 
Godwin Co., Memphis, Tenn. Made _ from 
pressed cottonseed. Contains not more than 
15 per cent crude fiber and not less than 5 
per cent fat and 36 per cent protein. Reg- 
istered in 1918 and 1919. 

Gilt Edge Brand Cotton Seed Meal. Empire 
Cotton Oil Co., Atlanta, Ga. Composed of 
cottonseed meal. Contains not more than 14 
per cent crude fiber and not less than 5.5 
per cent fat and 36 per cent protein. Regis- 
tered in 1918. 

Good Cottonseed Meal. The Cottonseed Prod- 
ucts Co., Louisville, Kentucky. Composed 
of cottonseed meal. Contains not more than 
14 per cent crude fiber and not less than 5 per 
cent fat and 36 per cent protein. 

Good Cottonseed Meal. Taylor Commission Co., 
Atlanta, Ga. Made from Upland Cotton Seed 
only. Contains not more than 14 per cent 
crude fiber and not less than 5.5 per cent fat 
and 36 per cent protein. 

Holstein Brand Cottonseed Meal. Lanier Broth- 
ers, Nashville, Tenn. -Composed of cottonseed 
meal and ground cottonseed hulls. Contains 
not more than 14 per cent crude fiber and 
not less than 5 per cent fat and 36 per cent 
protein. 

Jay Brand Cottonseed Meal. F. W. Brode & Co., 
Memphis, Tenn. Composed of cottonseed meal 
and cottonseed hulls. Contains not more than 
14 per cent crude fiber and not less than 5 
per cent fat and 36 per cent protein. Regis- 
tered in 1918. 

Puritan Cottonseed Meal. J. E. Soper Co., Bos- 
ton, Mass. Composed of cottonseed meal. Con- 
tains not more than 15 per cent crude fiber| 
and not less than 5 per cent fat and 36 per| 
cent protein. Registered in 1918 and 1919. 

RESULTS OF EXAMINATION. 

Two official samples and one deal- 
er’s sample. One official sam- 
ple in accord with guaranty. 
The other official sample low 
in protein; not examined for 
fiber and fat. Dealer’s sample 
slightly low in protein; not 
examined for fiber and fat. Not 
examined for weed seeds. 

Two official and two dealer’s sam- 
ples. Both official samples in 
accord with guaranty in protein; 

the one examined in accord in 
fiber and fat. One dealer’s sam- 
ple in accord with guaranty in 
protein; the other slightly be- 
low in guaranty. Neither deal- 
er’s samples examined for fi- 
ber or fat. None examined for 
weed seeds. 

One official sample. In accord 
with guaranty. Sample not ex- 
amined for weed seeds. 

One official sample and two deal- 
er’s samples. Official sample in 
accord with guaranty. Dealer’s 
samples in accord in protein; 
not examined for fiber and fat. 
Not examined for weed seeds. 

One official sample. Below guar- 
anty in protein, high in fiber, 
in accord with guaranty in fat. 
Not examined for weed seeds. 

Four officials and three dealer’s 
samples. Two official samples 
low in protein, high in fiber and 
in accord with guaranty in fat. 
The other two samples in ac- 
cord with guaranty in protein 
and not examined for fiber and 
fat. Two dealer’s samples in 
accord in protein; not examined 
for fiber and fat; one dealer’s 
sample low in protein, not ex- 
amined for fiber and fat. None 
examined for weed seeds. 

Three official and one dealer’s 
samples. Two official samples in 
accord with guaranty. The other 
low in protein, in accord in fiber 
and fat. The dealer’s sample 
low in protein; not examined 
for fiber and fat. Not examined 
for weed seeds. 

Five official samples and two deal- 
ers samples. Three official 
samples in accord with guaran- 
ty in protein. The one exam- 
ined in accord with fiber and 
fat. The other two official 
samples low in _ protein; the 
one examined high in fiber and 
just in accord in fat. The two 
dealer’s samples in accord in 
protein and fat; one slightly 
high in fiber. Not examined 
for weed seeds. 
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Single Hump Camel Brand Cottonseed Meal. 
C. L. Campbell & Co., Little Rock, Arkansas. 
Composed of straight cottonseed ‘meal with 
such portion of cottonseed hulls and oil as 
is left in the ordinary course of manufacture. 
Contains not more than 12 per cent crude fiber 
and not less than 6 per cent fat and 38.5 per 
cent protein. Registered in 1918. 

Surety Brand Cottonseed Meal. Union Seed & 
Fertilizer Co., New York. Composed of cot- 
tonseed meal. Contains not more than 14 per 
cent crude fiber and not less than 5.5 per cent 
fat and 36 per cent protein. 

Tip Top Good Cottonseed Meal. Meridian Grain 
& Elevator .Co., Meridian, Miss. Composed 
of decorticated cottonseed. Contains not more 
than 15 per cent crude fiber and not less than 
5 per cent fat and 36 per cent protein. 

(One dealer’s sample. 

RESULTS OF EXAMINATION. 

One official sample. Low _in pro- 
tein, slightly high in fiber, in 
accord in fat. Not examined 
for weed seeds. 

Fourteen official samples, and 
nine dealer’s samples. Ten offi- 
cial samples in accord with 
guaranty in protein; not exam- 
ined for fiber and fat. Two offi- 
cial samples low in protein; not 
examined for fiber and fat. 
One official sample in accord 
with guaranty in all respects. 
One official sample low in pro- 
tein; high in fiber; in accord in 
ents Eight dealer’s samples in 
accord with guaranty in pro- 
tein; not examined for fiber and 
fat. One dealer’s sample low 
in protein; not examined for fi- 
ber and fat. 

In accord 
with guaranty in protein; not 
examined for fiber and fat. 
Not examined for weed seeds. 

OIL CAKE MEALS—LINS EED MEAL. 
—~ 

Hypo Pure Old Process Meal. American Lin- 
seed Co., 233 Broadway, New York City. Flax- 
seed. Contains not more than 8 per cent crude 
fiber and not less than 5 per cent fat and 34 
per cent protein. 

Old Process Linseed Meal and Old Process 
Screenings Oil Feed. Elmore Milling Co., 
Oneonta, N. Y. Old process ground oil cake. | 
Contains not more than 10 per cent crude 
fiber and not less than 5 per cent fat and 
30 per cent protein. Registered in 1918. 

Old Process Oil Meal. American Linseed Co., 
233 Broadway, N. Flaxseed. Contains 
not more than 8 per cent crude fiber and not 
less than 5 per cent fat and 34 per cent pro- 
tein. Registered in 1918 and 1919. 

Peanut Oil Meal Gamma Brand. Oil Seeds Co., 
William St., New York City. By-product of 
the pressing of peanuts and peanut materials 
for oil, free from any adulteration whatever. 
Contains not more than 15 per cent crude fiber 
and not less than 7 per cent fat and 20 per 
cent protein. Registered in 1918. 

Pontiac Old Process Oil Meal. The Park & 
Pollard Co., Boston, Mass. Old process ground 
linseed cake. Contains not more than 10 per 
cent crude fiber and not less than 5 per cent 
fat and 32 per cent protein. Registered in 

One official sample, In accord 
with guaranty. Not examined 
for weed seeds. 

. 

Two official samples. In accord 
in protein; the one examined 
in accord in fiber and fat. Not 
examined for weed seeds. 

Three official samples. One in 
accord with guaranty in all re- 
spects. One in accord with 
guaranty in protein and _ fat; 
practically in accord in fiber. 
The other in accord in protein; 
not examined for fiber and fat. 
No weed seeds noted in sample. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 
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Pure. Old Process Linseed Oil Meal. The 
Mann Brothers Company, Buffalo, N. Y. Lin- 
seed oil meal. Contains not more than 10 per 
cent crude fiber and not less than 6 per cent 
fat and 33 per cent protein. 

Pure Old Process Oil Meal. Spencer Kellogg 
& Sons, Inc., Buffalo N. Y. Ground linseed 
cake. Contains not\,more than 10 per cent 
erude fiber and not ss than 5 per cent fat 
and 33 per cent protein. Registered in 1918. 

Pure Old Process Oil Meal. Kellogs & Miller, 
Amsterdam, N. Y. Contains not more than 
9 per cent crude fiber and not less than 4 per 
cent fat and 31 per cent protein. 

Pure Old Process Ground Oil Cake. _Archer- 
Daniels Linseed Co., Buffalo, N. Y. By-prod- 
uct from manufacture of linseed oil. Contains 
not more than 10 per cent crude fiber and 
not less than 6 per cent fat and 33 per cent 
protein. 

RESULTS OF EXAMINATION. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

Two. official samples. Both in 
accord in protein; the one ex- 
amined in accord in fiber and 
fat. No weed seeds noted in 
samples. 

One official sample. In accord 
with guaranty in protein and 

fat; practically in accord in fi- 
ber. Not examined for weed 

* seeds. 

One official sample. In accord 
with guaranty. Not examined 
for weed seeds. 

RYE OFFALS. 

Highland Rye Middlings. Highland Milling Co., 
Highland, Ill. Composed of offal from rye, 
ground up after flour has been removed. 
Contains not more than 8 per cent crude fiber 
and not less than 3 per cent fat and 17 per 
cent protein. Registered in 1918. 

Kehlor’s Rye Feed. Kehlor Flour Mills Co., 
St. Louis, Mo. Made up of pure rye with 
ground screenings not exceeding mill run. 
Contains not. more than 5.25 per cent crude 
fiber and not less than 3 per cent fat and 16 
per cent protein. Registered in 1918. 

Rye Feed. Duluth Superior Milling Co., Du- 
luth, Minn. Rye Feed. Contains not more 
than 5.5 per cent crude fiber and not less than 
3 per cent fat and 16.5 per cent protein. 

Rye Middlings. Pillsbury Flour Mills Co., 
Minneapolis, Minn. Composed of rye wmid- 
dlings, and ground rye screenings. Contains 
not more than 9 per cent crude fiber and not 
less than 3.5 per cent fat and 15 per cent pro- 
tein. 

Rye Middlings. Bay State Milling Co., Winona, 
Minn. Pure rye product. Contains not more 
than 6 per cent crude fiber and not less than 
3.4 per cent fat and 16 per cent protein. Reg- 
istered in 1918. 

Rye Middlings. David Stott Flour Mills, Inc., 
Detroit, Michigan. Contains not more than 
4.6 per cent crude fiber and not less than 3.02 
per cent fat and 15.48 per cent protein. 

One __ official 
with guaranty. 
seeds of pigweed. 

sample. In accord 
Contains few 

One official sample. In accord 
with guaranty. Contains few 
seeds of pigweed, ete. 

One official sample. In accord 
with guaranty in protein and 
fat; high in fiber. Contains 
few seeds of pigweed, mustard, 
penny cress, ete. 

Ine official sample. In accord 
with guaranty. Contains few 
seeds of penny cress, ete. 

Two official samples. Both in 
accord with protein guaranty; 
the one examined in accord with 
fiber and fat. No weed seeds no- 
ted in samples. : 

One official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle. 
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FEEDING SturFrs—Continued. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

WHEAT OFFALS—BRAN. 

Everett Aughenbaugh & Co. Wheat Bran 
Everett Aughenbaugh & Co., Waseca, Minn. 
Composed of wheat bran and ground screenings 
not to exceed 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 1918. 

Bixota Wheat Bran GSNEMR. Red Wing Mil- 
ling Co., Red Wing, Minn. Composed of wheat 
bran and ground screenings not exceeding mill 
run. Contains not more .than 15.6 per cent 
crude fiber and not less than 4.1 per cent fat 
and 13.5 per cent protein. 

Black Hawk Bran GSNEMR. Western Flour 
Mill Co., Davenport, Iowa. Pure whole wheat. 
Contains not more than 15 per cent crude fiber 
and not less than 3 per cent fat and 13.30 per 
cent protein. 

Bran. The Ansted & Burk Co., Springfield, 
Ohio. Composed of wheat bran with ground 
screenings not exceeding mill run. Contains 
not more than 12.5 per cent crude fiber and not 
less than 4 per cent fat and 13 per cent pro- 
tein. 

Bran. F. W. Stock & Sons, Hillsdale, Michigan. 
Made from pure wheat with mill run _ screen- 
ings. Contains not more than 10 per cent 
crude fiber and not less than 3 per cent fat 
and 14 per cent protein. 

“<Charme@ieBran hy obs limps eMalline wl Comenst 
Louis, Mo. Composed of pure wheat bran and 
screenings not to exceed mill 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. Registered in 1918. 

Choice Wheat Bran. Niagara Falls Milling Co., 
Buffalo, N: Y. Wheat only. : Contains not 
more than 13 per cent crude fiber and not 
less than 3 per cent fat and 12 per cent pro- 
tein. Registered in 1918. 

Commander Wheat Bran. Commander Mill Co.,} 
Minneapolis, Minn. With ground screenings 
not exceeding mill run. Contains not more) 
than 13.5 per cent crude fiber and not less! 
than 4 per cent fat and 14 per cent protein. 

Dairy Maid Winter Wheat Bran. Federal Mil-) 
ling Co., Lockport, N. Y. Wheat bran with 
ground screenings not exceeding mill run. 
Contains not more than 14 per cent crude fi- 
ber and not less than 2 per cent fat and 13 
per cent protein. 

Himcow! Bran. 2s Wistmant, i Mali Corw nian) Crosse: 
Wis. Pure wheat by-product. Contains not} 
more*than 12 per cent crude fiber and not less| 
than 3.08 per cent fat and 14.90 per cent pro- 
tein. Registered in 1918. 

One official sample. In accord 
with guaranty. Contains some 
hulls of wild buckwheat and 
corn cockle. 

One official sample. In accord © 
with guaranty. Contains many 
hulls of corn cockle and wild 
buckwheat. 

One official sample. In accord 
with guaranty. Contains few 
weed seeds of green foxtail, etc. 

One official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle and dock. 

One official sample. In accord 
with guaranty. Contains some 
hulls of corn cockle. 

One official sample. In accord 
with guaranty. Contains few 
hulls of wild buckwheat. 

Two official samples. One sample 
in accord with guaranty. The 
other in accord in protein and 
not examined for fiber and fat. 
Sample examined complete con- 
tains few hulls of corn cockle. 
Other sample no weed seeds 
noted. 

One official sample. In accord 
with guaranty. Contains some 
seeds of pigweed and _  night- 
flowering catchfly. 

One official sample. In accord 
with guaranty. Contains many 
hulls of wild buckwheat, some 
of corn cockle. 

One official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle. 
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BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

‘Gwinn’s Wheat Bran. The Gwinn Milling Co., 
Columbus, Ohio. Wheat bran with screenings) 
not exceeding mill run. Contains. not more} 
than 13.5 per cent crude fiber and not less 
than 4 per cent fat and 13 per cent protein. 
Registered in 1918. 

Jersey Bran. The Century Milling Co., Minn-) 
eapolis, Minn. Wheat bran with ground 
screenings not exceeding mill run. Contains 
not more than 13 per cent crude fiber and not 
less than 4 per cent fat and 13 per cent pro- 
tein. 

Lucky Spring Wheat Bran. Federal Milling Co.,| 
Lockport, N. Y. Wheat bran with ground 
screenings not exceeding mill run. Contains 
not more than 14 per cent crude fiber and not 
less than 2.5 per cent fat and 13 per cent pro- 
tein. 

. M. Co’s Wheat Bran. Noblesville Milling 
Co. Noblesville, Indiana. Wheat bran and 
ground wheat screenings. Contains not more 
than 8 per cent crude fiber and not less than 
3.7 per cent fat and 14.5 per cent protein. 

Nokomos Durum Wheat Bran. Yerxa, Andrews, 
& Thurston, Inc., Minneapolis, Minn. Durum 
wheat. Contains not more than 13 per cent 
crude fiber and not less than 5.5 per cent fat 
and 12 per cent protein. 

‘Osakis Bran. Oaskis Milling Co., Osakis, Minn. 
Wheat by-products no screenings mixed in. 
Contains not more than 11 per cent crude fiber 
and not less than 4.5 per cent fat and 15 per 
cent protein. 

Palace Bran. Kahlor Flour Mills Co., St. Louis, 
Mo. Pure wheat. Contains not more than 
10 per cent crude fiber and not less than 4 
per cent fat and 14 per cent protein. 

Pillsbury’s Wheat Bran GSNEMR. Pillsbury 
Flour Mills Co., Minneapolis, Minn. Wheat 
bran and ground wheat screenings. Contains 
not more than 13 per cent crude fiber and not 
less than 4 per cent fat and 13 per cent pro- 
tein. 

Pure Crescent Bran. Voigt Milling Co., Grand| 
Rapids, Mich. Bran containing mill run of 
screenings. Contains not more than 11 per 
cent crude fiber and not less than 4 per cent 
fat and 14 per cent protein. 

Pure Wheat Bran. L. G. Campbell Milling Co., 
Northfield, Minn. Wheat bran. Contains not 
more than 12 per cent crude fiber and not less 
than 4 per cent fat and 13 per cent protein. 

Royal Bran. Royal Milling Co., Great Falls, 
Montana. Wheat bran with screenings not to 
exceed mill run. Contains not more than 9 
per cent crude fiber and not less than 3 per 
cent fat and 15.5 per cent protein. 
Registered in 1918 and 1919. 

Snowflake Bran. Lawrenceburg Roller Mills| 
Co., Lawrenceburg, Ind. Pure soft wheat pro-| 
duct and ground screenings not to exceed mill 
run. Contains not more than 9.80 per cent} 
crude fiber and not less than 2.3 per cent fat 
and 14.5 per cent protein. 

One official sample. In accord 
with guaranty. Contains few 
seeds of chess. 

One official sample. In accord 
with guaranty. Contains few 
seeds of pigweed., some hulls 
of wild buckwheat and corn 
cockle. 

One official sample. In _ accord 
with guaranty in protein and 
fat; ‘high in fiber. Contains 
few seeds of pigweed, corn 
cockle, etc. 

One official sample. In _ accord 
with guaranty in protein and 
fat; high in fiber. Contains 
few seeds of corn cockle and 
chess. 

One official sample. In accord 
with guaranty. Contains many 

_hulls of corn cockle, few of 
wild buckwheat. : 

One official sample. In accord 
with guaranty in fat; one-half 
per. cent below in protein; 
slightly high in fiber. Contains 
few hulls of corn cockle. 

One official sample. In accord 
with guaranty. Contains few 
seeds of pigweed. 

One official sample. In accord 
with guaranty. Contains few 
seeds of pigweed, green foxtail 
and lady’s thumb. 

One official sample. In accord 
with guaranty. Contains few 
seeds of lady’s thumb and chess. 

One official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle. 

Two official samples. Sample 
made a complete on in accord 
with guaranty in protein and 
fat; slightly high in _ fiber. 
Other sample in accord in pro- 
tein not examined for fiber and 
fat. Contains some seeds and 
hulls of wild buckwheat. 

One official sample. In accord 
with guaranty in protein and 
fat; high in fiber. Contains 
few hulls of corn cockle. 
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FEEDING StTurrs—Continued. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Spring Wheat Bran and Wheat Screenings. 
David Stott Flour Mills, Inc., Detroit, Mich- 
igan. Wheat bran with, ground wheat screen- 
ings not exceeding’ mill run. Contains not 
more than 12 per cent crude fiber and not less 
than 4 per cent fat and 14 per cent protein. 
Registered in 1918 and 1919. 

Triangle Wheat Bran. The Mansfield Milling 
Co., Inc., Mansfield, Ohio. Pure wheat bran. 
Contains not more than 10 per cent crude fi- 
ber and not less than 4 per cent fat and 14 
per cent protein. Registered in 1918. 

Trojan Bran. The Allen & Wheeler Co., Troy 
Ohio. Pure offal from wheat, screenings no: 
exceeding mill run. Contains not more than 
9.5 per cent crude fiber and not less than 4 
per cent fat and 14.5 per cent protein. Regis- 
tered in 1918. 

Victor Spring Wheat Bran. Victor Milling Co.. 
Victor, N. Spring wheat and _ screenings. 
Contains not more than 15 per cent crude fibe-: 
and not less than 4 per cent fat and 14.6 per 
cent protein. 

Washburn Crosby Wheat Bran GSNEMR. Wash- 
burn Crosby Co., Minneapolis, Minn. Wheat 
bran and ground screenings not exceeding 
mill run. Contains not more than 10 per cen‘ 
crude fiber and not less than 4 per cent fat 
and 13 per cent protein. Registered in 1918 

Wheat Bran & Screenings. Wellington Mill & 
Elevator Co., Wellington; ~ Kansas. Whea: 
bran and screenings not to exceed 5 per cen’ 
screenings. Contains not more than 10 per cent 
crude fiber and not less than 3:5 per cent fat 
and 14.5 per cent protein. Registered in 1918. 

Wheat Bran GSNEMR. Fuller-Holway Co.. 
Augusta, Maine. Composed of wheat bran 
with ground screenings not exceeding mill run 
Contains not more than 13.5 per cent crude fibe: 
and not less than’-4 per cent fat and 14 per 
cent protein. : 

Wheat Bran GSNEMR. ~° Geo. Urban Milling 
Co., Buffalo, N. Y. Wheat bran with ground 
screenings not exceeding mill run. Contains 
not more than 12.5.per cent crude fiber and 
not less than 3.5 per cent fat and 14 per cen 
protein. 

Wheat Bran GSNEMR. B. A. Eckhart Millin< 
Co., Bran with ground recleaned wheat screen- 
ings 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. 

Wheat Shorts. Black Brothers, Beatrica, Neb. 
By-product of wheat flour and consists. only 
part of wheat berty. Contains, not more than 
6.5 per cent crude fiber and not’ less than 4 
per cent fat and 16 per ¢ent protein. 

Winona Coarse Wheat Bran. Bay. State Milling 
Co., Winona, Minn,’ “Pure ‘wheat product. 
Contains not more than 12 per cent crude fiber 
and not less than 4.5 per cent fat and 15 per 
cent protein. Registered in 1918. 

Two official samples. One in ac- 
cord with guaranty in protein; 
not examined for fiber and fat. 
The other in accord with guar- 
antees. Contains some _ hulls 
of corn cockle. 

One official sample. In accord 
with guaranty. Contains few 
seeds of lady’s thumb, mustard, 
ete. 

One official sample. In _ accord 
with guaranty in protein and 
fat; practically in accord in fi- 
ber. Contains few seeds of chess 
and mustard, few hulls of corn 
cockle. 

One official sample. In accord 
with guaranty. Contains few 
seeds of dock, chess, penny 
cress, mustard, etc. 

One official sample. In accord 
with guaranty in. protein; 
practically in accord in fiber; 
not examined for fat. Contains. 
few seeds of pigweed. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted in sample. 

One official sample. In accord 
with guaranty. Contains some 
seeds of pigweed, false flax and 
z-een foxtail. 

Ine official sample. In _ accord 
with guaranty. Contains few 
seeds of wild buckwheat, corn 
cockle, and yellow foxtail. 

lies fe 

One official’ sample. In accord 
with guaranty. Contains few 
hulls of wild buckwheat. 

One official sample. In accord- 
| with guaranty in protein and 
| fat; practically in accord in fi- 
' ber. No weed seeds noted in 

sample. ; : 

One official sample. In accord 
with guaranty. Contains few 
hulls of wild buckwheat and 
corn cockle. 
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FEEDING StruFrrs—Continued. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

WHEAT OFFALS—MIDDLINGS. 

Amco Wheat Middlings. Amendt Milling Co., 
Monroe, Mich. Wheat middlings only. Con- 
tains not more than 8 per cent crude fiber and 
not less than 5 per cent fat and 17 per cent 
protein. 

Big Diamond Middlings. W. W. Small Co., for 
the Big Diamond Mills Co., Farmington, 
Maine. Contains not more than 10 per cent 
crude fiber and not less than 5 per cent fat 
and 15.5 per cent protein. 

Choice Wheat Middlings. Niagara Falls Milling 
Co., Buffalo, N. Y. Wheat only. Contains not 
more than 11 per cent crude fiber and not less 
than 4 per cent fat and 14 per cent protein. 
Registered in 1918. 

Choice Pure Wheat Middlings. The National 
Milling Co., Minneapolis, Minn. Wheat with 
screenings not exceeding mill run. Contains 
not more than 8.5 per cent crude fiber and not 
less than 5.1 per cent fat and 15.8 per cent 
protein. 

Crescent Middlings GSNEMR. Voigt Milling 
Co., Grand Rapids, Michigan. Middlings con- 
taining mill run of screenings. Contains not 
more than 10 per cent crude fiber and not less 
than 3.5 per cent fat and 14.5 per cent protein. 

Dairy Maid Winter Wheat Middlings. Federal) 
Milling Co., Lockport, YY. Dairy maid win- 
ter wheat *middlings with ground screenings 
not exceeding mill run. Contains not more 
than 9.5 per cent crude fiber and not less than 
2.25 per cent fat and 13.5 per cent protein. | 

Elmco Standard Middlings. Listman Mill Co., 
La Crosse, Wis. Pure wheat by-product. Con. 
tains not more than 8.4 per cent crude fiber 
and not less than 5.1 per cent fat and 17.3 pe: 
cent protein. Registered in 1918 and 1919 
(1918 certificate gives crude fiber 7.05, fat 5.5. 
and protein 17.3). 

Flour Middlings. F. W. Stock & Sons, Hills-} 
dale, Mich. Made from pure wheat. Contains 
not more than 6 per cent crude fiber and not) 
less than 4 per cent fat and 16 1-2 per cent 
protein. / 

Lucky Spring Wheat Flour Middlings. Federal 
Milling Co.,. Lockport, N.- Y. With ground 
screenings not exceeding mill run. Contains 
not more than 10 per cent crude fiber and not 
less than 3.5 per cent fat and 14 per cent 
protein. 

Mansfield Triangle Wheat  Middlings. The 
Mansfield Milling Co., Mansfield, Ohio. Wheat 
mixed feed with ground screenings not exceed- 
ing mill run. Contains not more than 8 per 
cent crude fiber and not less than 4 per cent 
fore and 15 per cent protein. Registered in 

One official sample. In accord 
with guaranty. Contains some 
hulls of wild buckwheat. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted. 

One official sample. In accord 
with guaranty. Contains few 
seeds of pigweed, few hulls of 
wild buckwheat and mustard. 

|One official sample. In accord 
with guaranty. Contains few 
hulls of wild buckwheat. 

One official sample. In accord 
with guaranty. No weed seeds 
noted in sample. 

One official sample. In accord 
with guaranty. Contains few 
hulls of wild buckwheat and 
corn cockle. 

Two official samples. Both in 
accord with guarantees which 
they carried. Contains few 
hulls of wild buckwheat. 

Two official samples. One sample 
examined for protein only and 
found low. The other sample in 
accord with guaranty in pro- 
tein and fat; unusually high in 
fiber. No weed seeds noted in 
sample examined complete. The 
other contained few seeds of 
pigweed, etc. 

One official sample. In __ accord 
with guaranty. No weed seeds 
noted in sample. 

One ‘official sample... In accord 
with guaranty. Contains few 
seeds and hulls of corn cockle. 
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Middlings. The Ansted & Burk Co., Spring- 
field, Ohio. Wheat middlings with ground 
screenings not exceeding mill run. Contains 
not more than 5.5 per cent crude fiber and not 
less than 5 per cent fat and 15 per cent pro- 
tein. 

N. M. Co’s. Middlings. Noblesville Milling 
Co., Noblesville, Indiana. Wheat middlings 
and ground wheat 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. 

Osakis Fancy Wheat Middlings. Osakis Mill- 
ing Co., Osakis, Minn. Wheat by-product no 
screenings mixed in. Contains not more than 
12 per cent crude fiber and not less than 4 per 
cent fat and 16 per cent protein. 

Pennant Middlings. David Stott Flour Mills, 
Inec., Detroit, Mich. Brown wheat middlings 
with ground wheat screenings not exceeding 
mill run. Contains not more than 8 per cent 
crude fiber and not less than 6 per cent fat 
and 15 per cent protein. 

Pure Rye Middlings. Washburn Crosby Co., 
Minneapolis, Minn. Rye. Contains not more 
than 6 per cent crude fiber and not less than 
3 per cent fat and 14 per cent protein. Reg- 
istered in 1918. 

Pure Wheat Middlings. The Orrville Milling 
Co., Orrville, Ohio. Pure soft winter wheat. 
Contains not more than 8.25 per cent crude fi- 
ber and not less than 4.6 per cent fat and 
16.25 per cent protein. 

Purity Wheat Middlings. The Capitol Milling 
Co., Columbus, Ohio. Contains not more than 
9 per cent crude fiber and not less than 4 per 
cent fat and 15 per cent protein. 

Rowena Wheat Middlings. The Valley City 
Milling Co., Grand Rapids, Mich. Wheat mid- 
dlings with mill run of ground screenings. 
Contains not more than 5.06 per cent crude fi- 
ber and not less than 4.9 per cent fat and 15.5 
per cent protein. 

Snowflake Middlings. Lawrenceburg’ Roller 
Mills Co., Lawrenceburg, Ind. Pure soft 
wheat product and ground screenings not ex- 
ceeding mill run. Contains not more than 
6 per cent crude fiber and not less than 5.1| 
per cent fat and 16 per cent protein. 

Soft Wheat Middlings. The Londonville Mill 
& Grain Co., Londonville, Ohio. Wheat mid- 
dlings with ground screenings not exceeding 
mill run. Contains not more than 7 per cent 
crude fiber not less than 4 per cent fat and 15 
per cent protein. 

Standard Middlings with GSNEMR. _ Hecker 
Jones Jewell Milling Co., Buffalo, N. Y. Made 
from wheat. Contains not more than 10 per 
cent crude fiber and not less than 4.75 per 
cent fat and 16 per cent protein. 

One official sample. In __ accord 
with guaranty in protein and 
fiber; slightly low in fat. Con- 
tains few hulls of corn cockle. 

One official sample. In accord 
with guaranty in protein and 
fat; high in fiber. No weed 
seeds noted in sample. 

One official sample. In accord 
with guaranty. No weed seeds 
noted in sample. 

One official sample. In _ accord 
with guaranty in protein and 
fiber; low in fat. Contains 
some seeds of green foxtail and 
lady’s thumb. 

One official sample. In accord 
with guaranty. Contains very 
many seeds of pigweed, mus- 
tard, and penny cress. 

One official sample. In _ accord 
with guaranty. Contains few 
hulls. of corn cockle. 

One official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle. 

One official sample. In | accord 
with guaranty in protein and 
fat; too high in fiber. Contains 
few hulls of wild buckwheat 
and corn cockle. 

One official sample. In _ accord 
with guaranty in protein and 
slightly low in fat. 1.16 per 
cent high in fiber. Contains 
few seeds of chess. 

One official sample. In accord 
with guaranty in protein and 
fat; high in fiber. Contains few 
seeds and hulls of corn cockle. 

In accord 
few 

One official sample. 
with guaranty. Contains 
hulls of wild buckwheat. 
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BRAND, MAKER AND GUARANTIES. 

Trojan Middlings. The Allen & Wheeler Co., 
Troy, Ohio. Composed of pure offal from 
wheat, screenings mot exceeding mill run. 
Contains not more than 8 per cent crude fiber 
and not less than 4 per cent fat and 16 per 
cent protein. 

Victor Spring Wheat Middlings. Victor Milling) 
Co., Victor, N. Y. Composed of spring wheat) 
and screenings. Contains not more than 10 
per cent crude fiber and not less than 5 per 
cent fat and 17.5 per cent protein. 

Wheat Middlings E. A. Co. Everett Auglen- 
baugh & 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 pro- 
tein. Registered in 1918. 

Wheat Nidditnes: Bay State Milling Co., Win- 
ona, Minn. Composed of pure wheat product} 
and ground screenings from wheat not ex-| 
ceeding mill run. Contains not more than 
6.3 per cent crude fiber and not less than 5 
per cent fat and 16.5 per cent protein. 

Wheat Standard ‘‘B” Middlings. Pillsbury Flour 
Mills Co., Minneapolis, Minn. Wheat shorts) 
or standard middlings and ground wheat screen- 
ings. Contains not more than 11 per cent| 
crude fiber and not less than 4 per cent fat) 
and 14 per cent protein. 

Wheat Standard Middlings with GSNEMR. 
Washburn Crosby Co., . Minneapolis, Minn. 
Composed of wheat middlings and_ 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 1918. 

Wheat Standard Middlings Empire Milling Co. 
Merrill & Mayo Co., Waterville, Maine.) 
Wheat product with screenings. Contains not} 
more than 10 per cent crude fiber and not less| 
than 5 per cent fat and 15.5 per cent DAOre 

Wheat Standard Middlings. GSNEMR. The 
Northwestern Consolidated Milling Co., Minn- 
eapolis, Minn, Contains not more than 11 per 
cent crude fiber and not less than 4.5 per cent 

- fat and 15.0 per cent protein. 

RESULTS OF EXAMINATION. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted in sample. 

One official sample. In accord 
with guaranty. Contains some 
seeds of pigweed. 

(One official sample. In accord 
| with guaranty. Contains few 

hulls of wild buckwheat. 

\One official sample. In _ accord 
with guaranty in protein and 
fat; 1.48 per cent above in fiber. 

| Contains many weed seeds. 
| 

One official sample. In _ accord 
| with guaranty. No weed seeds 
| noted in sample. 

One official sample. In accord 
with guaranty: Contains few 
seeds of pigweed, green foxtail 
and mustard. ‘ 

lone official sample. In accord 
with guaranty. Contains few 

| seeds of pigweed. Few hulls of 
wild buckwheat. 

lOne official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle, and wild 
buckwheat. 

WHEAT OFFALS—MIXED FEED. 

Champion Mixed Feed. Portland Milling Co.,) 
Portland, Michigan. Composed of wheat of- 
fal. Contains not more than 8.47 per cent) 

(One official sample. In accord 
with guaranty. Contains some 
seeds of chess. 

crude fiber and not less than 3.58 per cent! 
fat and 13.56 per cent protein. 

Cow Feed. Voigt Milling Co., Grand Rapids, 
Mich. Composed of bran and middlings and 
screenings as run from mill. Contains not 
more than 10 per cent crude fiber and not less 
than 3.5 per cent fat and 14.5 per cent protein. 

One oficial sample. In accord 
with guaranty. -Contains few 
seeds of chess. 
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FEEDING STurrs—Continued. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Dairy Maid Winter Wheat Mixed Feed. Fed- 
eral Milling Co., Lockport, N. Y. With ground, 
screenings not exceeding mill run. Contains 
not more than 11 per cent crude fiber and not 
less than 3 per cent fat and 15.9 per cent pro- 
tein. 

E. A. Co. Mixed Feed. Everett Aughenbaugh 
& Co., Waseca, Minn. Composed of wheat 
bran, middlings, 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. Registered 
in 1918. 

Elmco Mixed Feed. Listman Mill Co., La Crosse, 
Wis. Composed of pure wheat by-product. 
Contains not more than 12.4 per cent crude 
fiber and not less than 4.4 per cent fat and 
17 per cent protein. 

Golden Bull Mixed Feed. Lawrenceburg Rol- 
ler Mills Co., Lawrenceburg, Ind. Composed 
of pure hard wheat bran and middlings 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. 

Highland Mixed Feed. Highland Milling Co., 
Highland, Ill. Composed of wheat bran and 
middlings run together. Contains not more 
than 9 per cent crude fiber and not less than 
4 per cent fat and 15 per cent protein. 

Honest Mixed Feed. David Stott Flour Mills, 
Inc., Detroit, Mich. Composed of wheat bran 
and wheat middlings. Contains not more than 
8 per cent crude fiber and not less than 4 per 
cent fat and 15 per cent protein. 

Jenks Mixed Feed. The Huron Milling Co., 
Harbor Beach, Mich. By-product of wheat 
with mill run of screenings. Contains not 
more than 11 per cent crude fiber and not less; 

(One official sample. In accord 
with guaranty in fiber and fat; 
practically in accord in protein. 
Contains many hulls of corn 
cockle and wild buckwheat. 

One official sample. In accord 
with guaranty. Contains few 
seeds of lady’s thumb, some 
hulls of corn cockle and wild 
buckwheat. 

One official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle. 

One official sample. In accord 
with guaranty. Contains few 
hulls of wild buckwheat. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted in sample. 

One official sample. In _ accord 
with guaranty. No weed seeds 
noted in sample. 

One official sample. In accord 
with guaranty. Contains many 
seeds of chess, few of corn coc- 
kle and wild buckwheat. 

than 3.5 per cent fat and 14 per cent protein.| 

Mansfield Triangle Wheat Mixed Feed. The 
Mansfield Milling Co., Inc., Mansfield, Ohio. | 
Composed of wheat mixed feed with ground 
screenings not exceeding mill run. Contains 
not more than 8 per cent crude fiber and not 
less than 4 per cent fat and 14 per cent protein. 
Registered in 1918. 

Mill Feed from Soft Winter Wheat. Heywood 
Milling Co., Jackson, Mich. Composed of of-| 
fals from. milling of wheat flour containing| 
no ground screenings or receivers separators| 
dust.. Contains not more than 10 per eent| 
crude fiber and not less than 3.75 per cent fat 
and 14 per cent protein. 

Mixed Feed GSNEMR. The Ansted & Burk Co., 
Springfield, Ohio. Composed of wheat bran 
and middlings mixed with ground screenings| 
not exceeding mill run. Contains not more) 
than 8.5 per cent crude fiber and not less than} 
4.5 per cent fat and 14 per cent protein. 

Mixed Wheat Feed. The Londonville Mill & 
Grain Co., Londonville, Ohio. Full mill run 
of bran and middlings together. Contains not} 
more than 7 per cent crude fiber and not less 
than 4 per cent fat and 14 per cent protein. 

‘One official sample. In accord 
with guaranty in protein and 
fat; slightly high in fiber. Con- 
tains few seeds of chess, pigweed 
lady’s thumb, etc. 

| 

One official sample. In accord 
with guaranty in protein; not 
examined for fiber and fat. Con- 

| tains few hulls of wild buck- 
wheat 

'One_ official sample. In accord 
| with guaranty. Contains few 

seeds of chess, hulls of corn 
cockle. 

| 

One official sample. Too high in 
fiber; above in protein and fat. 
Contains few hulls of corn coc- 
<le. 
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Frrepinc Sturrs-—C ontinued., 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION, 

Monarch Mixed Feed. F. W. Stock & Sons, 
Hillsdale, Mich. Composed of wheat bran 
and wheat middlings with mill run screenings. 
Contains not more than 10 per cent crude fiber 
and not less than 4 per cent fat and 16 per cent 
protein. 

Monarch Wheat Feed. F. H. Brastow & Sons, 
So. Brewer, Maine. Composed of wheat bran 
and the short bran with ground screenings 
not exceeding mill run. Contains not more 

_ than 8 per cent crude fiber and not less than 
4 per cent fat and 15 per cent protein. Reg- 
istered in 1918. 

N.. M. Co’s..Mixed Feed. Noblesville Milling 
Co., Noblesville, Indiana. Composed of wheat 
bran, middlings, and ground wheat screenings 
not to exceed mill run. Contains not more 
than 8 per cent crude fiber and not less than 
4 per cent fat and 16 per cent protein. Reg- 
istered in 1918. 

Occident Wheat Feed. Russell-Miller  Co., 
Minneapolis, Minn... Composed of mill run 
of wheat bran and middlings made entirely 
from wheat. 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 
1918. 

Osota Feed. The National Milling Co., Toledo, 
Ontario. Composed of wheat bran and wheat 
middlings with ground screenings not exceed- 
ing 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. 

Peerless Mixed Feed. Fuller-Holway Co., Au- 
gusta, Maine. Composed of wheat, bran, mid- 
dlings, low grade flour with ground screenings 
not to exceed the mill run. Contains not more 
than 7.9 per cent crude fiber and not less than 
4 per cent fat and 14 per cent protein. Reg- 
istered in 1918. 

Pillsbury Mixed Feed. Pillsbury Flour Mills 
Co., Minneapolis, Minn. Composed of wheat 
bran, red dog and ground wheat screenings. 
Contains not more than 10 per cent crude fiber 
and not less than 4 per cent fat and 14 per 
cent protein. 

Royal Mixed Feed. Royal Milling Co., Great! 
Falls, Montana. Composed of bran and _ stan-| 
dard middlings with screenings not to exceed 
mill run. Contains not more than 8 per cent 
crude fiber and not less than 3.5 per cent fat 
and 15 per cent protein. (1918 guaranty) (1919 
guaranty is protein 16; fiber 10; fat 4). 

Snowflake Barley Feed. Lawrenceburg Roller} 
Mills Co., Lawrenceburg, Indiana. Composed! 
of pure barley product and screenings not ex- 
ceeding mill run. Contains not more than 
25 per cent crude fiber and not less than 1 
per cent fat and 6 per cent protein. Regis-| 
tered in 1918. 

One official sample. Slightly low 
in protein; in accord in fiber 
and fat. Contains many hulls 
of corn cockle and wild buck- 
wheat. 

One official sample. In accord 
with guaranty in protein; not 
examined for fiber and _ fat. 
Contains some hulls of corn 
cockle. 

One official sample. In accord 
with guaranty. Contains few 
hulls of corn cockle. 

One official sample. In accord 
with guaranty. Contains few 
hulls of wild buckwheat. 

One official sample. In accord 
with guaranty. Contains few 
seeds of pigweed, chess, yel- 
low foxtail and mustard. 

One official sample. In accord 
with guaranty. Contains few 
hulls of wild buckwheat and 
corn cockle. 

One official sample. In accord 
with guaranty. Contains few 
seeds of green foxtail. Some 
hulls of wild buckwheat. 

Two official samples. Both in 
accord with guaranty in pro- 
tein and fat; 1918 sample slight- 
ly high in fiber; 1919 sample 
not examined for fiber. Both 
-contained few weed seeds. 

One official sample. In accord 
with guaranty. Contains few 
seeds of lady’s thumb. Many 
hulls of wild buckwheat. 

| 
7 

| 
| 
| 
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FEEDING Strurrs—Continued. 

BRAND, MAKER AND GUARANTIES. RESULTS OF EXAMINATION. 

Snowflake, Mixed Feed. Lawrenceburg Roller/One official sample. In accord’ 
Mills Co., Lawrenceburg, Ind. Composed of} with guaranty. Contains few 
pure soft wheat bran and middlings with ground) hulls: of corn cockle. 
screenings not exceeding mill run. Contains 
not more than 9.5 per cent crude fiber and not) 
less than 3 per cent fat and 14 per cent pro- 
tein. 

Sunbeam Mixed Feed. Schultz Banjan & Co.,\One official sample. In accord’ 
Beardstown, Ill. Composed of wheat bran,) with guaranty. Contains few: 
wheat middlings with mill run  screenings., hulls. of corn cockle. ; 
Contains not more than 10 per cent crude fi- 
ber and not less than 3.5 per cent fat and 15 
per cent protein. 

Victor Spring Wheat Mixed Feed. Victor Mill-\One. official sample. In accord 
ing Co., Victor, N. Y. Composed of bran, mid-| with guaranty. Contains some: 
dlings and low grade flour. Contains not more seeds of knot grass, mustard, etc. 
than 10 per cent crude fiber and not less than 
4.5 per cent fat and 15 per cent protein. 

Wargrade Mixed Feed. Chas. M. Cox Co., Bos-\One official sample. In accord 
ton, Mass. Composed of wheat bran, wheat; with guaranty. Contains some: 
middlings, (with ground screenings not to ex-| hulls of corn cockle and wild 
ceed mill run) corn feed meal and hominy| buckwheat. 
feed. Contains not more than 9 per cent crude) 
fiber and not less than 4.5 per cent fat and 11 
per cent protein. Registered in 1918. 

Wheat Mixed Feed. Updike Milling Co., Omaha,\One official sample. In accord 
Nebraska. Composed of millrun of wheat bran) with guaranty. Contains few 
and middlings. Contains not more than 13) seeds of mustard, wild buck 
per cent crude fiber and not less than 3 per| wheat, etc. 
cent fat and 13 per cent protein. | 

Wheat Mixed Feed with GSNEMR. Standard|One official sample. In accord 
Telton Milling Co., Alton, Ill. Contains not| with guaranty. Contains few 
more than 8 per cent crude fiber and not less} hulls of corn cockle. 
than 4 per cent fat and 14.5 per cent protein. 
Registered in 1918. 

Wheat Mixed Feed and GSNEMR. Midland|One official sample. In accord 
Milling Co., Kansas City, Mo. Composed of) with guaranty in fiber and fat; 
wheat bran and wheat shorts with ground; very low. in protein. Contains. 
wheat screenings not exceeding mill run.) few hulls of wild buckwheat. 
Contains not more than 9.5 per cent crude fiber} 
and not less than 3.25 per cent fat and 17 per 
cent protein. Registered in 1918. 

WHEAT OFFALS—RED DOG FLOUR, ETC. 

Adrian Red Dog. Washburn Crosby Co., Minne- lone official sample. In accord 
apolis, Minn. Composed of wheat. Contains| with guaranty. Not examined 
not more than 4 per cent crude fiber and not) for weed seeds. 
less than 4 per cent fat and 16 per cent pro- 
tein. 

Red Dog. Hecker Jones Jewell Milling Co.,/One_ official sample. In accord 
Buffalo, N. Y. Made from wheat. Contains) with guaranty. Not examined 
not more than 5.5 per cent crude fiber and not) for weed seeds. - 
less than 4 per cent fat and 16.5 per cent pro-| 
tein. 

Second Clear (Arlington). Washburn Crosby lone official sample. In accord: 
Co., Minneapolis, Minn. Made from wheat.) with guaranty. Not examined 
Contains not more than 4 per cent crude fiber| for weed seeds. 
and not less than 4 per cent fat and 14 per| 
cent protein. 
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CuHas. D. Woops. 

The Commissioner of Agriculture is the executive of the law 

regulating the sale of 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 together with the names. 

of the persons from whom the samples were obtained, and such 

additional information as may seem advisable. 

Nore. All correspondence relative to the inspection laws should be 

addressed to the Bureau of Inspections, Department of Agriculture, 

Augusta, Maine. 
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THe FERTILIZER Law. 

The fertilizer law was amended by the 1919 Legislature. 

The chief points as effective since July 1919 follow. 

A commercial fertilizer is any material used for fertilizing 

purposes, the price of which exceeds ten dollars a ton. Each 

package or lot shall carry a plainly printed statement giving: 

the number of net pounds in the package; the name brand or 

trade mark; the name and principal address of maker; and a 

“chemical analysis stating the minimum percentage of nitrogen, 
available as plant food, present as nitrates, ammonia salts or 

organic nitrogen, of potash soluble in water, of phosphoric acid 

it available form, soluble and reverted, and of total phosphoric 

acid.” All fertilizers must be registered with the Commissioner 

of Agriculture before being offered for sale. 

A fertilizer is misbranded if: it fails to bear all of the 

statements named above; if these statements are not in accord 

with the certificate filed with the Commissioner of Agriculture ; 

and if the registration fee has not been paid. 

A fertilizer is adulterated “First, if its weight, composi- 

tion, quality, strength or purity do not conform in each particu- 

lar to the claims made upon the affixed guaranty. Second, if it 

contains any material deleterious to growing plants. Third, 

if it is found to contain any pulverized leather, hair, ground 

hoofs, horns, wool waste, peat, garbage tankage, cyanamide, or 

any nitrogenous ingredients derived from any inert material 

whatsoever, unless the same has been so treated as to be avail- 

able as plant food as determined by the methods adopted by the 

_ association of official agricultural chemists, without an explicit 
printed statement of the fact, conspicuously affixed to the pack- 

age of such fertilizer and accompanying and going with every 

lot or package of the same, in which fertilizer the above named 

materials aid in making up the required or guaranteed analysis.” 

The Commissioner of Agriculture is the executive of the 

law and the full text of the law will be sent on application to 

him at the State House, Augusta. 
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DESCRIPTION OF TABLES. 

Even if you think you know what a fertilizer table means 

and that you know how to use it, it will not take much of your 

time to read the following. And it may be worth your while. 

The reports of each brand appear upon two pages. The 

left hand page carries the number of the fertilizer, the name of 
the maker, his place of business, the name of the brand and the 

town where the sample was taken. The right hand page re- 

peats the number of the sample and gives the detailed numeri- 

cal results of the chemical examination. In folding the book 
the printer endeavors to make the lines run true across both 

pages. In case they are not strictly in line the repetition of 

the number of the sample makes it possible to go from the right 
to the left page without mistake. 

THE NUMERICAL RESULTS OF THE ANALYSIS. 

The following shows the form of the table in use. For 

purposes of explanation and illustration results of four sam- 

ples examined in 1918 are given. With the exception of the 

substitution of letters for the Station number they are as printed 
in the Official Fertilizer Inspection for 1918. 

Analysis of Fertilizer Samples. 

NITROGEN. PHOSPHORIC ACID. POTASH. 

l 

2 | | Total. Available. Total. | 
ro) | | 
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A 9.24) 1.76 1.38) .78| 4.10) 4 9.98 10.00 10.72 11.00| 3.89 4.00 
B-1, 6.41 0.57 1.50) 2.76| 3.63} 3.29 10.45 10.00 12.10 11°00 | Ssaee= 0.06 
B-2) 11.03) 1.32) 0.76) 2.72) 2.85) 3.29 10.05 10.00 11.51 Ibe) eee 0.00 
Cc | 8.71) 1.44) 0.56) 2.16) 2.40 06 8.01 8.00 8.98 9.00} 1.18 1.00 

_ Water. The amount of water the goods carries has a 

marked effect upon the amount of the other constituents. Usu- 

ally when the goods leave the factory they carry about 9 per 
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cent of water. If they are exposed to a moist air they are like- 

ly to take up water. If kept in a very dry place they will lose 

water. For the most part there is a greater tendency to absorb 

than to lose water. In the first instance the goods will increase 

in weight and in the second lose in weight. In the specimen 

table above the two samples B-1 and B-2 are the same brand 

from the same maker. Probably when they left the factory 

they both carried about 9 per cent of water. One has. prob- 

ably lost and the other gained about 2 per cent of water. A 
sample carrying less than 9 per cent of water will likely over- 

run its guaranteed analysis and a sample containing much more 

than 9 per cent of water is likely to fall short in one or more 

constituents. It is unfortunate that the difficulty of transport- 

ing suitable accurate scales from one place to another prevents 

the inspector actually weighing the packages from which his 

samples are drawn. No one thing would add more of value to 

fertilizer inspection than the actual weighing of packages which 

are sampled. 

If the weight of the goods at time of sampling as compared 

with the claimed weight was known a simple calculation would 

show the actual content of the fertilizer when it left the factory. 

When the sample is taken it is at once put into a tightly sealed 

jar and kept sealed until the analysis is made. So the column 

headed water indicates the amount carried at the time the in- 

spector drew the sample. It will be noted that samples A and 

C carry about 9 per cent of water as do the majority of sam- 

ples examined. In considering the actual reported analysis due 

regard should be given to the amount of water the goods carry. 

Nitrogen. Vhe nitrogen may be present as mineral or or- 

ganic or both mineral and organic. The mineral nitrogen will 

be present as a nitrate (usually nitrate of soda with more or 

less nitrate of potash) or as an ammonia salt, usually the sul- 

phate of ammonia. 
That one is not sure of getting the same amounts of dif- 

ferent forms of nitrogen in different lots of the same brand is 

illustrated by B-1 and B-2 above, which are two samples from 

different lots of the same kind of goods. While they agree 

closely in the total mineral nitrogen, 2.07 per cent in B-1 and 

2.08 per cent in B-2, B-1 carries only .57 per cent as nitrate 

while B-2 has 1.32 per cent. And B-r1 has 1.50 per cent nitro- 

gen as ammonia and B-2 only .76 per cent. 
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The organic nitrogen may be natural by-products such as 

animal and vegetable wastes or artificial organic forms. Cyan- 

amide nitrogen is about the only artificial organic form occurr- 

ing in fertilizers and that is used very sparingly by manufac- 

turers. The nitrate nitrogen, ammonia nitrogen, cyanamide 

nitrogen, and part of the other organic nitrogen is water sol- 

uble. The organic nitrogen (other than cyanamide nitrogen) 

will differ greatly in its availability due to its source. By care- 

ful and painstaking pot experiments the availability of most 

common forms of waste organic nitrogen have been ascertained 

and a laboratory method has been worked out that agrees reas- 

onably well with the vegetative trials. So that the Experiment 
Stations of the Northeastern part of the United States have 

agreed upon a chemical method which gives an index to the 

character of the waste organic nitrogen used in making fertili- 

zers. Some manufacturers of fertilizers use a wet process 

treatment of these low grade waste organic nitrogen materials 

whereby they are rendered far more available to plants than 

before being treated. This treated material has been tested out 

in vegetative experiments and the laboratory method has also 

been found to give a reasonable measure of the availability of 

this nitrogen. The column headed Active gives the total of 

the water soluble nitrogen and the waste organic nitrogen that 

can be counted upon as available to plants the first season the 

goods are applied. The active nitrogen bears some such rela- 

tion to the total nitrogen as available phosphoric acid bears to 

total phosphoric acid. Under the Maine law the nitrogen is 

supposed to be guaranteed as “available nitrogen” but as will 

be noted from the table in most cases this agrees much more 

closely with the total than with the active nitrogen that the 

goods carry. 

That there is of necessity no close relation between the 

total and the active nitrogen is illustrated by B-1 and B-2 above. 
The total nitrogen found in B-1 is 3.63 per cent and in B-2 

orly 2.85 per cent. But the active nitrogen is practically the 

same in both (B-1 2.76 per cent and B-2 2.72 per cent). 

From the data given in the table all of the forms of nitro- 

gen that the goods may carry with the exception of cyanamide 

nitrogen can be obtained. If, for instance, it is desired to know 

the percentage of organic nitrogen carried by any sample it 

can be ascertained by subtracting the mineral nitrogen from the 
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total nitrogen. For instance in sample A above one finds the 
mineral nitrogen by adding the nitrate nitrogen (1.76 per cent) 

and the ammonia nitrogen (1.38 per cent) together.  Subtract- 

ing this sum (3.14 per cent) from the total nitrogen as found 

(4.10 per cent) the difference shows the organic nitrogen in the 

sample to be .96 per cent. 

And if one wishes to know the amount of inactive organic 

nitrogen a fertilizer contains it is readily found by subtracting 

the active from the total found. Thus in A this inactive or- 

ganic nitrogen is (4.10 less 3.78) .32 per cent. 

It has also been found in vegetation experiments that in 

good grade organic nitrogen more than one-half of the nitro- 

gen is available (active) for plant use. In A above the organic 

nitrogen is .96, the inactive is .32 per cent or less than one-third 

the total. This shows the organic nitrogen in A to have been 

from good sources. In like manner B-1 with its high (3.63 

per cent) total nitrogen has 1.56 per-cent organic (363 per 

cent less the mineral nitrogen 2.07 per cent). But of this 1.56 

per cent total organic .86 per cent (3.63 less 2.76) is inactive. 

Vhat is much less than half of the organic is in the inactive 

(available) form and the organic nitrogen used is of poor qual- 

icy. But the story with B-2 is quite different though it is an- 

other sample from another lot of the same brand. In this case 

there is .77 per cent organic (2.85 total found less 2.08 mineral 

nitrogen) of which only .13 per cent (2.85 total less 2.72 active) 

is inactive. That is about five-sixths of the organic nitrogen is 
available showing the organic nitrogen to be of high quality. 

By the total nitrogen B-1 would look far superior to B-2 but 

the active nirtogen is about alike in both. B-1 seems to be so 

far as total nitrogen is concerned above the guaranty and B-2 

below. In fact from the standpoint of the Maine law which 
calls for a guaranty of available nitrogen they are both below 

the 3.29 per cent guaranty. 

The column headed Active Nitrogen gives the information 

at a glance as to the relation between the nitrogen guaranteed 

and that which plants will make use of in the first year. But 

it is important for the grower of crops to consider the mineral 

nitrogen and the character of the organic nitrogen as outlined 

i the preceding paragraphs. Fertilizer tables are not like a 
nultiplication table or a table of logarithms. For they contain 
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information beyond that obtained at a glance. It is particular- 

ly worth while to know the kind, character and amounts of the 

nitrogen. 

Phosphoric Acid. In fertilizers phosphoric acid is usually 

present in three forms, water soluble, weak organic acid soluble, 

and insoluble. The water soluble and weak organic acid soluble 

together make up the available phosphoric acid. Other than 

that the water soluble is a little better distributed in the soil 

there is no choice from the standpoint of plant growth between 

the water soluble and the weak organic acid soluble. For very 

soon after its introduction into the soil the water soluble is 

changed to organic acid soluble form. 
The insoluble phosphoric acid is readily found by subtract- 

ing the available phosphoric acid found from the total found. 

Thus in sample A above the insoluble phosphoric acid is .74 

(10.72 less 9.98) per cent. Such small amounts as I per cent 

of insoluble phosphoric acid in the amounts in which fertilizers 

are applied per acre have no appreciable agricultural value. Its 

declaration serves no very useful purpose. But as in the meth- 

ods of analysis in order to know the available, the total phos- 

phoric acid must be determined, and from the fact that in the 

days in which financial values of fertilizers were calculated 

credit was given for the insoluble phosphoric acid, it continues 
to appear in the fertilizer laws and consequently in the reports. 
It is really a column that contains little information of value 

to the user of commercial fertilizers. 

Potash. This column of potash found gives the amount of 

water soluble potash the goods carry. Until Germany declared 

war on civilization practically all of the world’s potash was de- 

rived from mines in the German Empire. It was mostly in the 

form of muriate or sulphate and was of reasonable purity. With 

the war shutting off all sources of imported potash the United 

States had to look within its own borders for potash for muni- 

tion and for growing crops. This lead to the opening up of 

new, untried, and very unusual sources which because of the 

price that could be had were developed as under old conditions 

they could not. Up to 1916 about all that one had to think of 

relative to potash was how the analysis compared with the 

guaranty. For with the exception of tobacco and a few other 

special crops there seemed to be little to choose between muri- 
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ate and sulphate for growing crops. The law calls for the total 

water soluble potash and that is what is given in the table. 

How :Can THE USER OF FERTILIZERS BE PROTECTED BY THE 

Law? | 

During the past 20 years there has been such a decided 

economic change that fertilizer manufacturing has been prac- 

tically revolutionized. Less than a generation ago fertilizers 

were practically all made by the use of a few standard materi- 

als such as nitrate of soda, sulphate of ammonia, dried blood, 

dissolved bone black, and muriate or sulphate of potash. When 

a manufacturer put out a definite formula it practically always, 

year after year, carried the same constituents in practically the 

same proportions. Furthermore these goods were shipped into 

large storehouses in Maine and it was possible for the inspector 

to go to these storehouses and draw a sample from packages 

out of a lot of a 100 to 500 tons of each brand. Because of the 

rather comparatively uniformity of manufacture and the sam- 

ples taken from sich large shipments the occasional random 

sample fairly represented the goods which were given to the 

consumer. : 

For many years the chief change made was in the source 

of phosphoric acid which is. largely now from acid treated phos- 

phatic rock. The acid phosphate thus resulting is chemically 

identical with dissolved bone black, and the substitution made 

no difference. : 

- But gradually there was a great change in the organic nitro- 

gen situation. Dried blood became altogether too valuable for 

feeding purposes to be used as a fertilizer. It was replaced 

with high grade tankage which in turn came to be used more 

and more as a feeding stuff until only low grade tankage con- 

taining a large amount of bone was available. The economic 

situation led to the saving and the using of materials of inferior 

quality which would not have been tolerated in earlier years. 

This, however, has been partly overcome by a wet process of * 

treatment where under the action of sulphuric acid many of 

these low grade ammoniates which are of low activity and 

availability are rendered active and available. Also after the 

beginning of the war potash salts which had been obtained 
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from Germany were no longer available. This has led to the 

use of large numbers of varying and unusual materials as the 

scurce of potash. While it is confidently expected that Ameri- 

ca will, in the near future, be able to produce all its own potash 

in form suitable for agriculture and the arts, this is not as yet 
an accomplished fact except in part. 

This shortage and scarcity and variety of material entering 

into mixed goods have brought it about that even the most reli- 

able standard brands are liable to be made up in.a single season 

on quite different formulas although they would give the same 

ultimate analyses. Furthermore these goods instead of being 
chipped in large quantities into warehouses are for the most part 

sent directly to the user, and hence the samples collected by the 

inspectors are rarely representative of more than a few tons 

This diversity of manufacturing formulas for making up the 

goods of the same brand and analyses was clearly brought out 

in cooperation with the companies in looking up the borax sit- 

uation. It has also been very evident in the different analyses 

chowing the different sources of nitrogen in the different sam- 

ples of the same brands as they have been examined in recent 

years. 
This economic situation is a fact, and the question 1s: 

How can the consumer adjust himself to these new conditions 

so as to have a somewhat similar protection from the fertilizer 

inspection that he had in earlier years when the brands ran far 

more uniform in their manufacturing. formulas than is now 

possible? 
There is also another phase of this same situation which 

was developed in looking up the borax troubles in Aroostook 

and Penobscot Counties. In many instances the user of the 

fertilizer had applied it all to the land and not a single pound 

was obtainable to study the composition of the goods that he 

actually used. And when any of it was left it often happened 

that it was only a small amount in a bag or barrel which had 

heen very uncertainly stored and was of doubtful authenticity. 

Furthermore a small residue of a fertilizer cannot accurately 

represent goods put out by the manufacturer anymore than a 

tew potatoes left in an unloaded car could accurately represent 

the quality of the potatoes that were shipped. Maine is a large 

user of commercial fertilizer, perhaps using per acre in its 
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potato industry larger quantities of high grade goods than are 

applied elsewhere in the country. Also these fertilizers are 

applied in pretty concentrated forms without a large amount 

of mixture with the soil. On both of these accounts there is 

much more likely to be trouble in the growing of the crops 

attributable directly to fertilizer in Maine than elsewhere. 
Recause of the length of time required for an analysis and the 
shortness of time between the receipt of the goods and planting 

time it is not practicable in most instances for the farmer to 

know from a chemical analysis the exact quality of what he is 

going to use. And even if these analyses were possible goods 

would not be likely to be tested for unusual, unsuspected in- 

gredients as was the case in 1919 when so many goods sold in 

the State were later found to carry boron in the form of borax. 

Because of the impracticability and the physical impossi- 
bility of analyzing all of the samples that might be collected and 

sent to the Experiment Station or the Department of Agricul- 
ture, it is suggested that the moment the consumer receives his 

fertilizer for 1920 that he take, in accordance with directions 

which he can and should have earlier procured from the Experi- 
ment Station or the State Department of Agriculture, samples 

of these goods. The sample should be drawn in the presence 

of a witness, put in a tight glass jar and sealed. It should then 

be placed in the hands of a third disinterested party, preferably 

a town or a grange officer, the sample to be called for later if 

needed. A properly taken, properly sealed and stored sample 

would then be available in case later in the year any question 

came up as to the relation between the fertilizer used and the 

crop. There are hundreds of. growers in Maine the present 

year that 1f they could have had such samples would be on a 

much firmer footing than they now are, and it would have en- 

abled the State Department of Agriculture to have handled this 

severe injury, which unquestionably came from the use of cer- 

tain fertilizers in a far more satisfactory manner, from the 

standpoint of the Department, the consumer and the manu- 

facturer. 

The best safeguard possible for the consumer is to buy 

from a company whose integrity he holds high and immediately 

upon the receipt of the goods, select an authoritative sample 
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which can be held by a disinterested person and will be avail- 

able for use in case fertilizer troubles seem to develop. 

CONCISE DIRECTIONS FOR SAMPLING FERTILIZERS. 

The sample may be taken by means of a sampling tube that 
reaches the whole length of the package or as follows: 

Provide a teacup, a large sheet of strong paper, and for 
each sample a clean and dry pint or quart glass fruit jar fitted 

with a rubber ring. 

Open at least five full and unbroken packages, and thor- 
oughly mix the contents of each for a foot in depth; take out 

three cupfulls from different parts of the mixed portion of each 

package, pour them over one another upon a paper and inter- 

mix thoroughly but quickly to avoid loss or gain of moisture; 

fiil the jar from this mixture; seal with wax and attach to the 

jar some such a statement as follows: 

This jar contains a sample of fertilizer taken by me in the 
DISSE OE ANU ea ee a nny ts as witness. 

I certify that the sample is from five unopened packages 

as received by me on (insert date) and that to the best of my 

knowledge and belief the sample fairly represents the stock 

from which it was taken; and said stock was properly housed 

and in good condition. 

The following is an exact copy of the printing upon or 

attached to the package: (This should give: the name of the 

goods; the name of the maker; the kind of package, whether 
barrel or bag; the weight, and a copy of the guaranteed analyses 

showing the percentage of nitrogen, available phosphoric acid 

and potash.) 
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Descriptive List of Fertilizer Samples, 1919. 

I 
Q 

5 Manufacturer, Place of Business and Brand Sample 
taken at 

a 
S) g 
(s] 
» 

nD 

AMERICAN AGRICULTURAL CHEMICAL CO., NEW 
' YORK CITY 

ARUN aabeatopevteyaert | Ulsan UeyA sey Naa ly EN ee eee Bangonseaunee 
5281) Ammoniated jMerbilizer, Aaa ser See one a ee ee ee Belials tae ene 

Hosa Ammo mintedumMerpilizon: Aves ms aieee nian ais Guise manne un ieee Balias aa aaa 
52e9 Ammoniated Hertilizen AVAAs iiss eae ee ee ee Ee eee Beliastoss Cae eee 
5426|Ammoniated WHertilizer AAA-__--_--=-_---~4-- 2S 2 ee SOn mye at Sea 

5280) Ammonia bed psemertilizer i AvAvVAvA css wisi wus ues ey Ua mes Beltas tase 
pa Ammoniated  Hertilizer, 15) Ae Sues See ee eee eee alopblysopme oS 
5413|;|Ammoniated Fertilizer VX__-----------__------+_________--=---= OW: tone ae ae 

5322| Bradley’s Comp!ete Manure for Potatoes & Vegetables 1916) Port!and______-___- 
5278|Bradley’s Corn Phosphate 1916_.__._..________________________- iBancor em 

5304|Bradley’s Extra Potato & Root Special__-_---_------------_- Lewiston______-___- 

2D BESTE LLC Ve Sin GrTe TING eh OTR G11 2:0 Teeter ee an er Bangor=ees. sae 
5326/Bradley’s Grain Wertilizers-—_ <9 22-2222 eens Portland 23 ee 

5257 |Bradley’s Witty 1 exon coy (Sy aveyey ey Le ae aie ee Bane Oren 
5323|Bradley’s: Maine “Potato. ‘Speciali.2.- 2-3 sss a Portland.2 2 

5228| Bradley’s Northland “Potato ‘Grower 2222 22 8 Ban gors sane 
5286|Bradley’s Northland Potato Grower____-__-_-__-_----__------_- Belia ste enceee 

5231|Bradley’s: Potato : Hertilizer: W916. 22022" 252 Se eee Bangorsssssssasaeer 

5237 BLA GleyZ SE OG ab Ow ML era UIT e el 9 Ge ee aaa ea te eet esto 1Byahayeqonp ye Lose 
5303) Bradley’s Potato Manure 1916-2---_---2=-- 2-22 =e Lewiston__-_-_-___- 

5273\Bradley’s) Root’ Crop ‘Manure: +22) 27222) ee ee Bangor: 2s 

5261/Bradley’s Special Corn Phosphate without Potash__-_-----_- Bangor. sss. eee, 
5305|Bradley’s Special Corn Phosphate without Potash__---------- Lewiston_____+____- 

5460|Bradley’s Special Eclipse Phosphate____--------------__----___- AuguStases ee 
5270|Bradley’s Special Potato Fertilizer without Potash__-----_-- Bane ore eae 

5268|Bradley’s Special Potato Manure without Potash______-_____ Banvorsies 2a 
5327\Bradley’s Special Potato Manure without Potash____-------- Portland ee 

5226|Bradley’s Superphosphate of Lime 1916 XD__-__--_---_--_-+----- Bangor. 
5272|Bradley’s Three Star Special with Potash______--__-_------_-- Ba x O1aaeewn ae 

5274|Bradley’s XL Special Superphosphate without Potash______-- Bangor aaa: 
5328|Bradley’s XL Special Superphosphate without Potash__-____-- Portland 

5266|@erealmGashOOb . Henvilizers ==. ss eee Bangorsss aaa 
Hs Complete. bOtvabOus Mixtures 2284 See ee Se eee WiEpioisdee oe 

5418|Crocker’s Ammoniated Corn Phosphate 1916_____-----__---__- Sabattugee ee 
5417 Crocker’s New Rival Ammoniated Superphosphat: 1916_____- Sababtussssaeaess 
5489|Croeker’s Potato Hop and Tobacco Fertilizer_____----_---___ Harrisons sess 

HSS anglan oes eA cial ss A OT: C1107; O17 eevee meee ee ee yen eee pe en SieyaltWoin so 
b408 (Darlinigssi Away Mer IIZ ere eee ee a ee ee ee Caribouses= esas 

5333|Darling’s Big Four Potato Grower__--------__---_-_-_-_____- Hou!ton____---_--- 
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Analysis of Fertilizer»Samples, 1919. 

NITROGEN. PHOSPHORIC ACID. POTASH. 

E Total. Available. Total. 
o 

8 g 
rb) =I Got is} cs} io] 

° ) (ot) Q o 

Cee esis) fol ee Bs EF Soe ae pe 
=| s SM] er eon nce | cou eae) Pu el alae a 
ee ect [ced | By |e cs & cs GS | A | o 

5264 6.62) 0.40} 0.20) 0.93} 0.98} 0.82 10.30 10.00 0.00 
5281 7.14) 0.28} 0.34) 0.93} 1.03) 0.82 10.31 10.00 0.00 

5282 6.90} 0.40) 0.60) 1.76) 1.86) 1.65 10.56) 10.00 0.00 
5279 6.91} 0.58) 0.86] 2.26) 2.63) 2.47 10.23 10.00 0.00 
5426 6.04) 0.70) 0.80} 2.82) 2.74) 2.47 10.01 10.00 0.00 

5280 7.89 0.96 1.44) 3.09) 3.46) 3.29 10.40 10.00 0.00 
5411 8.17) 2.16) 1.20) 4.08} 4.80) 4.11 8.24) 8.00 0.00 
5413 10.29) 1.80) 1.16) 3.75) 4.18) 4.11 9.84) 10.00 0.00 

5322 18,84) 1.62) 0.86) 2.90) °3.31) 38.29|- 9.09 9.00 1.00 
5278 9.87) 0.88} 0.88) 1.69) 1.77) 1.65} 9.95 10.00 1.00 

5304 10.12) 1.46) 0.70) 3.07) 3:28) 3.29 9.78) 10.00 3.00 

5275 6.84) 0.46) 0.22) 0.90) 0.97) 0.82 9.75| 10.00 0.00 
5326 hota esate 0.40) 1.07) 1.24 0.82) 9.60 10.00) 0.00 

5257 7.26) 1.94) 1.16) 3.84) 4.29) 4.11 10.01 10.00 0.00: 
53238 13.65, 1.96) 1.00) 3.44) 4.00 real 9.78 10.00 | 0.00: 

5228 10.40! 1.74) 0.60) 3.20) 3.38) 3.29 8.26 8.00 9.48) 9.00} 38.84) 4.00: 
5286 6.29| 0.92) 1.24) 2.96) 3.28) 3.29 8.26 8.00 9.85 | 9.00 4.14 4.00. 

5231 7.69) 0.94) 0.50) 1.84) 1.97) 2.06 7.67) 8.00 8.56) 9.00 1.00) 1.00 

5232 CON eee 0.86) 2.02} 2.28) 2.47 9.31 9.00 10.84) 10.00/ 1.89! 1.00 
5303 9.54) 1.30) 0.40) 2.82) 2.44) 2.47 9.52 9.00 10.44) 10.00} 0.70} 1.00 

| | | 
5273 9.26] 1.10) 1.14) 3.19} 3.56] 3.29] 10.25) 10.00] 12.24) 11.00/______ | 0.00 

5261 7.61} 0.82) 0.46) 1.78) 1.83) 1.65) 10.31) 10.00} 11.39) TALON) a 0.00 
5305 7.88) 0.76) 0:40) 1.61 1.74) 1.65) 10.38 10.00) 11.59) Le) 0.00. 

| | 
5460 G45 peeee es 0.34; 0 81) 0.90) 0.82 8.26 8.00 8.74) 9.00) 1.00; 1.00 
5270 7.31} 0.46 0.56) 1.59} 1.75) 1.65 11.31 10.00 IPAS" AO 0 | eae | 0.00 

| 
5268 8.54) 0.90) 0.76) 2.48) 2.65) 2.47 9.62 10.00 12.07 IHL 0}0) | | 0.00 
5327 7.85) 0.44) 0.80} 2.18) 2.48) 2.47 10.42) 10 00} 11.49 IHN) ea | 0.00 

5226 7.45| 0.62) 0.96) 2.38) 2.58) 2.47 9.24) 9.00} 10.63) 10.00} 1.22) 1.00 
5272 7.17). 0:50) 0:90) 2:21) 2:63) 2:47 10.24 8.00 12.18} 9.00' 3.04) 3.00 

| | | | 
5274 6.66} 0.68) 0.90) 2.21) 2.47| 2.47, 10.69} 10.00 11.89) IHD) jae | 0.00) 
5328 7.80} 0.50) 0.90) 1.92) 2.52) 2.47 10.00) 10.00 11.76) | ie eee 0.00 

5266 6.89; 1.10) 0.88) 2.36). 2.51) “2.47 10.85 10.00) 12.15} 11 00. eosee— 0.00 
5503 8.16} 0.60} 1.16) 2.17) 2.41 2.47) 8.16 8.00) 8.86) 9.00} 3.00) 3.00 

5418 8.15] 0.60) 0.66) 1.86) 2.12) 2.08 9.10 8.00} 10.38) 9.00) 1.16) 1.00. 
5417 Tess!) OLA OHO alta} 1.89) 0.82 9.97 10.00) 11.16) 11.00) 1.17) 1.00 
5489 _ 8:36} 0:50) 0:80) 1.99) 2:29) 2.06 10.33 10.00) 11.27) 11.00! 1.06; 1.00 

| 
53834 9,53) 1.40} 1.90} 3.94) 4.23) 4.11 10.07 10.00 10.84 TNA) Seas | 0.00: 
5408 10.77) 1.60; 1.20) 3.88} 4.26; 4.11 9.74 10.00 11.22 TUL ANo 0.00 

| | 
5333 7.80) 0.90} 1.30) 2.91) 3.381) 3.29 8.19 8.00) 9.31) 9.00; 4 “4 4.00 

° | 
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Descriptive List of Fertilizer Samples, rory. 

H 
ao 

Bo} 

| 
E 

Manufacturer, Place of Business and Brand Sample 
5 taken at 
s 
as} 
~~ 

QM 

5271 Extra Quality, ]Potatoy yMianre= sis 222 ss ones eee eee eas eee Ban 2 Oe 
5302 Mine ii! Groin Gia OMe Lees Sere See eee eee ea aera Lewiston________-_- 

5464) Gensraly@rop) Grower 19192 see ee eee ee eae WSCA SSCL ae 

Pp Enenian ies Sieerebiins er oi Ae ae Baneorssese= sae 
5o04; Grassy andi (OatsmpMontilzers a eee eae ee eT OT eee 

5486/Great Eastern Northern Corn Special 1916_-__----__-_---___~- 
5391 Great Eastern Revised High ‘Grade Potato Manure_____---_- 
5399 Great Eastern Superior Potato Grower___-___---_---_____-__ 

D4 ON WES hia Grades AC Cia O Syyhy'ey eee eee eae 

5412'|Northern Maine Potato Special 1916_-___-____-_____-_________ 

5483 Pacific Special Potato Fertilizer without Potash____________ 

5495|Packers Union Animal Corn Fertilizer 1916____-____________- 
5480|'Packers Union Potato Manure 1916__--___-~___________-______ 
5481\Packers Union Universal Fertilizer 1916____--________-________ 

5449 Quinnipiae Special Corn Manure without Potash____--_-____ 
5463 Quinnipiac Special Corn Manure without Potash____-----__- 

5441 Quinnipiac Special Potato Phosphate without Potash______! 

5507\Sixteen per cent Plain Superphosphate____-_---_---------_-_-- 
5484 Special Soluble Pacific Guano without Potash_______--___-____ 

5265 Special Megetable shertilizersassa eset ens eee Soe hy 
5321 Specialmaviesetablen sh ertiliz cree sea eee ape mnt eee ee 

5325 Williams & Clark Special Americus Corn Phosphate with- 
Weigh ULC ae OU 215 necro eee eer 

5324 Williams & Clark Special Americus Potato Manure with- 
CONDI EAT XO Ff Sp @ ase Ue eS SN a a Tal Sethe 

- ARMOUR FERTILIZER WORKS, BALTIMORE, 
MARYLAND. 

1 SATIN OMTES eA C1 Cia ek © Sy In Bt Cee ee ree ee 
367i Armour’s. ‘Crop Grower WFertilizer_---2-2--2----.-2-------------- 

= er ee ne ee ee 5387 Armour’s 
BAAD VARI OUTAS AO 4 ees epee ae alata eat ae nica e ton ee neo ea ge en 

5369| Armour’s 
5423| Armour’s ALI) = () eee re a 

BETA Aamaayoybaets}- (Giasviml » (Gino fore ee 
5406) Armour’s Grain. Growereiou-2 2 eo eee es See 

5386 Armour’s Be faOw setae ween es ae Se BE ie OES NE are ts Cae ec 

5370|Armour’s 2-8-3__---------------------------------=--=-~-=-=-------- 
Sei salon DET OS sae ee Se ae Se ane iy 

5379 Tuscarora Ce a aS IER HOSOI ey 
Bee) Buscarols A-8- Gia 302 sce scscace soho hace S a eee eee ee enen eens 

5466 RUSCALOLA Ma -6-2 ee ae eee oa alee eae ae eae ea a aan a eee 

| 

‘New G!oucestsr--- 
Washburn 
Caribou 
Cumberland 
Cente a 

Hou!ton 

Hollis 

So. Brewer 
Pittshield aeons 
Pittsneldssaeneeae 

Portland 
Portland" — 

‘Presque Isle 
‘Portilandss=sse2==—= 

|Portland____------. 
|Norway 

|Pontland=sse= 
|\Van Buren_------- 

Presque Isle__----. 

Portland_-_------- eS 
Kennebunk_-__-_-_--. 

Ft. Fairfield_-_--- 
Ft. Fairfield___.-_ 

Palermose= = 
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10.65 
7.45 

10.41 
7.91 
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Analysis of Fertilizer Samples, 1919. 
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NITROGEN. PHOSPHORIO ACID. | POTASH. 

j yi 
Total. Available. Total. 

s | 
2| : Z eae ae 
= | & 2 2 | sages | 2 
5 q : ate =| as el ec mares gs a A 
A os > q S | Fehon liek | Fa A i 

SWE I Sebi eae OI Ais & eA | & | & | & 

ae 
1.60 1.30) 3.62) 4.14) 4.11 11.638 10.00 12.42 any) 55 )| 0.00 

foes tea ey QBS DTA Bae ea Ne oe eS 23.77 22;88|=_---- 1) © '0/00 
| 

0.12) 0.54) 1.42) 1.76) 1.65 10.38) 10.00 11.41 11.00 1.26 1.00 
| | 

0.76} 0.64) 1.67) 1.83) 1.65 10.05) 10.90} 11.33) 11.00) weeds | 0.00 
apse O06 a Aa ee Se Sees 10.82) 11.00 11.738 12.00) . 2.06; 2.00 

| | 
0.56) 0.94) 2.02| 2.24) 2.06 10.55 8.00 11.32 9.00) 1.08; 1.00 
1721 0'96|2e22e2 3.61) 3.29 10.09 10.00) 11.94) 11.00} 2.84; 3.00 
1.00} 1.60, 3.06) 3.61) 3.29 8.19 8.00 ee 9.00) 4.02, 4.00 

12 oa Na Bas (aE weed ae 17:28] 16.00| 18.73]. 17.90|__-___| 0.00 
Nal 

0.94| 1.46) 3.04) 3.30) 3.29 9.04 9.00 10.06) 10.00; 1.37) 1.00 

Bees 0.56) 1.59) 2.04) 1.65 10.26 10.00 11.09, 11.00|______| 0.00 

0.44) 0.68) 1.75) 1.88) 1.65 10.75 10.00) 11.86 11.00) 1.20) 1.00 
0.46; 0.84) 2.02) 2.34) 2.06 10.73 10.00 11.67 11.00) 1.382) 1.00 
0.30; 0.38) 0.96) 1.04) 0.82 8.80} 8.00} 9.55) 9.00) 1.19) 1.00 

aa 0.52) 1.44) 1.82) 1.65} 10.36 10.00) 10.95) 11.00|------| 0.00 
Bee Lea 0.52) 1.67) 1.72) 1.65 10.36 10.00 12-16} 200 Se OF O0) 

a 0.60) 1.48) 1.80! 1.65 10.56 10.00 11.16 11.00 lis ae 0.00 

We EN [ae ae SON al 741 TGeOO | nee ol 726 eres 200 eee 0:00 
epee 0.58] 1.48) 1.98) 1.65 10.40 10.00} 11.22 E00) 222 50:00 

1.30) 1.00) 3.08) 3.26) 3.29 10.47 10.00 IES 5) R00) =e 0.00 
1.70} 0.60) 2.99) 3.36] 3.29 10.17 10 zy 11.38 THE) 0.00 

pe ie 0.56} 1.84) 1.64) 1.65 9.71 10.00 12.03) OO |E==2=212 0200) 

| | 

Apes 0.60) 1.88 1.83) 1.65 9.96 10.00 10.98 11.00 ee 0.00 

| | 

(QA) See Se ee ee 15.35 16.00 15.49) 16350 |e2e2== 0.00 
asses he 0.30) 0.90) 0.95) 0.82 8.96 8.00 9.58 8.50; 1.83) 2.00 

2.54) 0.04) 3.26) 3.53) 3.29 8.66 8.00 10.14) 8.50| 4.17) 4.00 
1.62} 0.20} 2.72) 3.02] 3.29 8.96 8.00 9.74 8.50 3.85 4.00 

| | | 
0.80} 1.68) 2.83) 3.23 3.29) 10.16 10.00 11.24) 3510) 0.00 

esa 1.40} 2.85) 3.45 3.25 | 9.89 10.00 11.24} 10350 | S222 000) 

0.80} 0.12) 1.52) 1.83) 1.65. 8.35 8.00 9.37) 8.50! 2.13) 2.00 
1.86} 0.12) 1.98} 1.97) 1.65 9.00 8.00 10.33 8.50; 2.34) 2.00 

| 

1.10} 0.92) 2.80) 2.89) 2.47 7.52 7.00 7.99 7.50) 6.06 6.00 
| | | 

0.86; 0.16) 1.55) 1.78) 1.65 8.21 8.00 9.17 8.50! 3.11) 3.00 
pe een 0.70) 1.57| 1.81) 1.65 10.51 10.00 11.438 10.50) ----_- 0.00 

2.10} 0.10) 3.04); 3.42) 3.29 8.51 8. 00) 9.29) 8.50' 4.26 4.00 
1.24) 1.38) 3.43) 3.70} , 3.29 9.27 8.00 9.77 8.50 6.00) 6.00 

| | 
1.86) 0.10) 1.91) 1.95) 1.65 8.97 8.00 10.30 8.50) 2.18) 2.00 
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Descriptive List of Fertilizer Samples, 1919. 

5 
o 
,Q 

= 
a 

Manufacturer, Place of Business and Brand Sample 
3 taken at 
g 
As} 
~ 

Rn | 

BAUGH & SONS CO., BALTIMORE, MARYLAND. 
5467 Baugh’s IAT OOSTO OKA B= ears eye eS DS Bae pcm ae Cpe iP alenno see 
5470 Baugh’s High Grade Ammoniated Animal Base_________--___ Roy. (Olnubayy. 
5469 Baugh’s Peruvian Guano Substitute for Potatoes and all 

We get a ple 2a acai se ere weer Oa ae Gas Sal ovtec oe IAs BA a ae Sha Soy, Chauhan 

BOWKER FERTILIZER CO., BOSTON, MASS. 
5267 BOWROTSU BHO UT ere gETil errs) 11 eee ees renee pete alsa Bane ore 
BREN BYonAhets} Taoybae Morar ASU Ag IDL ao ee Se Portia das sees 

52/6 Bowker si Oneye Denis ines Or O ps eee ree neem ES Bangors--32 2s 

5256|Bowker’s Potato Phosphate 1916 .--_---- 22.) _-2 5.222 2---2 228 (Bane or =sssa=aae= 
536s |/BOws<enSi 16%) eAci die hosp hatensawe wae ee a er ee eee LPOntlanda eee 

5269 Bowker’s Three Eight Three Complete Fertilizer__._.___________ Ban OTa= eens 

5243|Bowker’s Three Ten All Round Fertilizer______._._.______________ Bangorsesassseaener 
5362 Bowker’s Three Ten All Round Fertilizer_-----------------_-__ Porn 
525s} Bowkerss) wor Deri Harri Seine Grail Gl CTs ace semen ern aay (Bangor === =aaees 

DASA INIGT AGS! Os S OG Be ee a eal tam SEAS Siege a ee nea ee tee ELSON ee a ne Portland === 

piss Shier donorse. Ns Tatlin Aes i |Presque Te levee sees 

5259 Stockbridge «Hive Hight General) Cropts=2- 222: 22 ose ls | Bang Ones aeeeans 
5365 Stockbridge Five Hight Gensral Crop____--_-___________-__--__ Portland == 
GERI SOC dock Ihe “bia 1BERAhy  Ohroy des atoybional— 2, 

5332|/Stockbridge General Crop Manure 1916--2--2--22.2--_-2- 22) HELO ut OTe aseaeee 

53829|Stockbridge Market Garden Manure___-----__-_----__--2_--_=_ HoOUtOn=== == =aeeee 
5361 Stockbridge Market Garden Manure______--------------_--__-_ Portland [ya Seed oe 

JOSEPH BRECK & SONS, CORP., BOSTON, MASS. 
5309 Breck’s Ram’s Head Brand Pulverized Sheep Manure____-_- Kennebunk_______-. 
5313 Breck’s. Ram’s Head Brand Pulverized Sheep . Manure______ [Santord===s==aaaas 

| CHICAGO FEED & FERTILIZER CO., CHICAGO, IDne| : 
54430Macicu Brandi Ashe who tas ne es ee eee le eon GLa Caer L. 
5366 Magic Brand Pulverized Sheep Manure___----------------_--_- Portland 

E. D. CHITTENDEN COMPANY, BRIDGEPORT, CONN. | 
5382|Chittenden’s Potato Special with 4% Potash____-_____-_____ Ft. Fairfield_-___- 
5381|Chittenden’s Potato Special with 3% Potash ________--______ |Ft. Fairfield__.—-= 

COE-MORTIMER CO., NEW YORK CITY. 
5253/E. Frank Coe’s Celebrated Special Potato Fertilizer Re- | ; 

AYA ESSE AMR ce eS NCS STE a Se os pa Sa | Bang oreees== saan ees 
5284 E. Frank Coe’s Celebrated Special Potato Fertilizer Re- : 

VSc Cage meee ee eee a ee ee |Beliassaeeeaeennes 

5461/E. Frank Coe’s Columbian Corn & Potato Fertilizer 1916__| Pittston__________-. 
5409 E. Frank Coe’s Complete Manure with 6% Potash__________ Washburn________-. 

5249/E. Frank Coe’s Excelsior Potato Fertilizer 1916____-_________ iBan? OTs 
5384,E. Frank Coe’s Excelsior Potato Fertilizer 1916_---_---______ 'Presque Isle__-_--_. 
5424/E. Frank Coe’s Gold Brand Excelsior Guano 1916__-____-_____ Sour Baricaaaae 

5248,E. Frank Coe’s High Grade Ammoniated Superphosphate__| Bangor OTR Re ae a 
5289'E. Frank Coe’s High Grade Potato Fertilizer Revised_____- iBelidst sens 
eae Frank Coe’s High Grade Potato Fertilizer Revised______ Houlton aa 
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OrriciAL Inspections 93. 77 

Analysis of Fertilizer.Samples, 1919. 

NITROGEN. PHOSPHORIO ACID. POTASH. 
HENALEREN . ; y 

Total. Available. | Total. | 

3 E 2 2 rics i) 
4 ~ : of [=| : | | — ‘=| 

Berle SSE eT We ce ere ii vl iy ae 
3 =) 3 =) 8 | Ld 3S Pia | a) 

3 a wi 5 i) 5 5 Sits S 3 Sims 
= a | 4/4) | 6 y ciate G) H | & 

"| | | 
S296 eos. 9.24) 2.99) 3.20) 3.80) 8.17) 8.00. 9.34 9.00) 4.00) 4.00 
Sy 0) eee 2.36) 3.07) 3.24) 3.30} 10.21 10.00 10.92, ob) ee | 0.00 

6.39 |Seeee= 2.82) 3.58) 3.80) 4.12 8.95 8.00) 9.98} 9.00 1.13! 1.00 
} | } 

9.33} 1.66] 0.96) 3.20) 3.32) 3.29 10.82 10.00) 12.67) AAL0la) ee 0.00 
11.48) 2.06) 1.16) 3.08) 3.45) 3.29 10.49 10.00 11.54) 11.00} Sa 0.00 

6.73} 0.24) 0.06; 1.06) 1.17) 0.82 10.32 10.00) 11.75 11.00 meee 0.00 

Wel2 0:80). 0.70} 2.02) 2022) 1:65 10.61) 10.00 11.76) 11.00) 1.43) 1.00 
SEF | SSS SSS Wp care a OA Sy Uae Oo 16.40). 16.00} 17,95 17.00) $a, 0.00 

7.39] 0.54) 1.00} 2.25) 2.56) 2.47 8.48) 8.00 10.49) 9.00} 3.02} 3.00 

6.52) 0.52) 0.96) 2.83) 2.64) 2.47 10.27 10.00) 12.21) HT 0 Seseeee 0.00 
8.24) 0.50)/------ 1.68) 2.52) 2.47 10.23 10.09 11.25} Tk 0 eee 0.00 
6.72) 0.51) 0.64) 1.68) 1.83) 1.65 10.24 16.00 12.27 a Ua L{0) 0) Pee 0.00 

BARE Resa te A a oy ek a apCaPe UE aa O(a) veers Cy Me asta Sey ee eh pe Se Pe 2 0.00 

9.20} 1.06) 1.54) 3.17) 3.64) 3.29 8.13 8.00 9.02 9.00} 5.65) 6.00 

8.00} 2.16) 1.24) 4.04) 4.31) 4.11 9.71 8.00 10.76 9300) Eaaees 0.00 
9.73} 1.68) 0.28) 3.98} 4.18) 4.11 8.59 8.00 9.83 2:00 eee 0.00 

11.17) 1.80) 0.96) 3.80) 4.18) 4.11 9.65 10.00 11.51 TEO0 ese 0.00 

9.42) 1.28) 1.10) 3.26) 3.57) 3 

8.75} 0.90} 1.40) 2.88) 3.29) 3. 
3 

29) 8.1 | .06| 
7.97| 0.86) 0.86 2.94) 3.20) 3.29/. 82 8.00/ 9.10}  9.00| 4.00! 4.00 

17 a sei oan DEO ale Oey [ese ete |b ~ 9.87/ 1.00] 2.27] 1.50 
ss ee (amare aii pease Se Ue ee 1.94)  1.50|  2147|. 1.35 

Fl GY se mea ad re ag BiG ee ines 3.36|  2.50| 4.41) 5.00 
slp) ee a omhe Bo a Dion eatas |e een | 1.43} 2.00] ~—«-1.50| 2:59] 1.95 

| 

12.57| 1.16} 1.44| 3.08) 3.28 3.29/ 9.341 8.00| 9.581 9.001 3.09] 4.00 
9.21; 0.50) 1.92 3.02/ 3.30/ 3.29 848]  8.00| ~ 9.04, 9.00/ 3.00| 3.00 

9.92} 1.56} 1.00) 3.11) 3.27; 329] 839/ 8.00| 9.27) 9.00] 3.63} 4.00 

6.69| 0.88} 1.22) 2.98} 3.28] 3.29} 8.03] 8.00]. 9.90/ + 9.00] 4.07} 4.00 

8.05} 0.30) 0.66|______ 1.68] 1.83} 10.39] 10.00] 11.87] - 11:00) 1.27] 1.00 
10.01} 0.90| 1.56) 3.18) 3.50| 3.29 8.01 8.90 9.23 | 9.00} 6.25) 6.00 

9.93| 1.60|\ 1.50) 3.79) 4.08) 4.11]. 10.26 10.00) 11.43) lege rl eet 0.00 
12.25] 1.98] 0.94) 3.80] 4.21) 4.11) 9.42] 10.00] 12.34) 11.00|______ 0.00 
10.60] 1.14] 0.56) 2.54| 2.57) 2.47| 9.16] — 9.00 10.15] 10.00) 1.86) 1.00 

. | 

10.88] 1.34} 0.32] 2.41) 2.74| 2.47] - 10.68} 10.00] 11.73) —-11.00|_--_-_ 0.00 
7.33| 0.80] 1.26 2.88| 3.22] 3.29] 9.64) 10.00] 10.86 11.00| 3.38) 3.00 
9.20] 0.96] 1.34) 3.07| 3.42) 3.29] 10.12; 10.00) 11.51 11.00/ 3.13) 3.00 



78 Matne AGRICULTURAL EXPERIMENT STATION. 1919. 

Descriptive List of Fertilizer Samples, 1919. 

Station number. 

5893| 
5474 

5394 | 
5476) 
5475 

5428| 
5499) 
5439, 

5496 
5500 

| 

5438 
5429 

5398 

5430) 
5416) 

5509 

5230 

5395 

5241 
5396 

5240 
5392 

5340 
5341 

21|Darling’s 

Manufacturer, Place of Business and Brand 

. 

E. Frank Coe’s High Grade Soluble Phosphate 
|E. Frank Coe’s North Country Potato Grower 

5|E. Frank Coe’s Original Ammoniated Dissolved Phosphate) 
1916 

Frank Coe’s Prolific Crop Producer 1916 
Frank Coe’s Prolific Crop Producer 1916 

Frank Coe’s Red Brand Excelsior Guano 1916 
|E. Frank Coe’s Standard Potato Fertilizer 1916 

DARLING & CO., CHICAGO, ILL. 
Darling’s Pure 

Sheep Manure 

ICIS BOS) FERTILZER CO., ST. STEPHEN, N. B. 
Dominion 
|Dominion 

Dominion 
Dominion 
|Dominion 

ESSEX FERTILZER COMPANY, BOSTON, MASS. 
TONS (ep ces TONS) AVS a DYN UY Zon PST Se ea ea al eee a eee 
Essex Grain, Grass & Potato Fertilizer 1-10 
Essex Market Garden 314—10 

Corn and Vegetables 5-8 
Corn and Vegetables 5-8 

Potato 
Potato 

Essex 
Essex 

Potato 
Potato 

Essex 
Essex 

|Essex 

Essex 
Essex 

FLORIDA SOFT PHOSPHATE & LIME CO. 
Phosline 

' J. D. GRANT & SONS, BANGOR, MAINE. 
Bone Meal 

HUBBARD FERTILIZER COMPANY, BALTIMORE, 
MARYLAND. 

Hubbard’s Aroostook Gem 

|Hubbard 4-8-4 Fertilizer 
\Hubbard 4-8-4 Fertilizer 

Hubbard’s Potash Mixture 
Hubbard’s Special Compound with 5% Bone Undecomposed 

INTERNATIONAL AGRICULTURAL CHEMICAL _COR- 
PORATION, BUFFALO FERTILIZER WORKS, 

HOULTON, MAINE. 
3 Wf BLO aE V GEN a GeO UT ee re 
Buffalo Five-Ten-Naught 

Sample 
taken at 

‘Pittston 
Belfast 

‘Bangor 

‘So. Portland 
Bangor 

Lewiston 
Lewiston 

Caribou 
Burnham Jct 

Caribou 
Burnham Jct 
Burnham Jet 

Winthrop 
Bangor____ 
Fairfield 

Topsham 
Bangor 

Fairfield 
Winthrop 

Caribou 

Winthrop 
Sabattus 

Byron 

| 

Caribou 

Searsport 
Caribou 

|Searsport 
Caribou 

Houlton 
Houlton 



a 

Orric1AL Inspections 93. 79 

Station number. 

Analysis of Fertihzger Samples, 1org. 

NITROGEN. PHOSPHORIC ACID. POTASH. 

Total. Available. Total. 

ee ie GM 
Bes # lWutikes | ‘S 3 
s A = Neopia 2 2 
BE q a q J q PILI de a, = 
| s 5 ene ics q s | sy ag 2 

= 5 cs 2 s ad s 2 ~ 
n n oO @ = os) = io) | =} ip) 3 
oa q — Fy o Fy G; ey | o Fy o 

ea sara | —— 
I ase ae Tt A a 15.10 14.00 16.43 | 15.00!-=_---| 0.00 

0.46) 1.18) 2.26) 2.64) 2.47 7.43 7.00 8.45) 8.00) 5.89) 6.00 

0.46; 0.66} 1.74) 1.93) 1.65 10.81 10.00 11.89 Tih (0} | 0.00 

1.86] 0.44) 2.98) 3.43) 3.20 10.88 10.00 12.09 iif) ee 0.00 
0.94) 1.32} 3.00) 3.36) 3.29 10.24 10.00 11.20 O00 een 0.00 

oF tl ea feet oye Se 3.80) °4.11 9.46 8.00 10.52 9.00) 1.17) 1.00 
1.60} 1.28} 3.10) 3.24) 3.29 9.66 9.00 11.11 10.00| 1.05) 1.00 

Fa Es EA EN Sea PAG [oem Bb | Perera Nee eee 27.32 28.00|------| 0.00 
eps Sees | sates | CN P3GG|pee leo) | aaa |e ea 4.06 1.00| 2.17) 1.00 

0.20) 1.40} 3.20) 3.47) 3.29 7.72 8.00 9.43 9.00} 3.97) 4.00 
ew ies 1.64| 2.73) 3.46) 3.29 9.44 8.00 10.66 9.00} 3.91) 4.00 

0.26; 1.88) 3.76) 4.28) 4.10 10.21 10.00 11.62 0 See 0.00 
Ss RS 1.28] 2.56) 2.83) 2.47 8.68 8.00 9.55 9.00} 4.27) 4.00 
keer ole, 0.72) 1.69) 1.98) 1.65 9.72 9.00 10.54 10.00} 1.02} 1.00 

5.90) 1.14) 0.80) 2.02) 2.26) 2.46 10.49 10.00 12.13 KO 0 0.00 
6363222 = 1.00} 1.389) 1.64; 0.82 10.26 10.00 13.26 DEO) 0.00 
5.20| 0.70) 0.84) 2.63} 3.09) 2.87 12.08 10.00 13.58 etl (Sees 0.09 

6.78) 0.84) 1.06) 3.53) 4.04) 4.10 8.96 8.00 10.06 O)5 0) See 0.00 
6.52| 0.76) 0.94) 3.36) 4.00] 4.10 8.83 8.00 10.11 900 = 0.00 

7.97| 0.58) 0.80) 3.17) 3.56) 3.28 9.15 8.00 10.36 9.00| 4.32) 4.00 
6.88] 0.14) 1.00) 3.18) 3.22) 3.28 11.34 10.00 12.42 IDLO) Se 0.00 

7.23) 0.60} 0.76) 2.57) 2.68) 2.46 8.40 8.00 9.74 9.00} 3.93) 4.00 

9.36} 0.64) 0.36) 1.55) 1.79) 1.64 8.81 8.00 9.55 9.00} 4.82) 4.00 
(2 (6%6) ee 0.41; 1,54) 1.82) 1.64 9.19 8.00 10.12} 9.00) 2.03) 2.00 

BIE () 53 estas | een | cee ea at |e EA BHO Ce 21.96 22800} see 0.00 

EMCEE | Stat CAA UR ees aA) eerste | ee 18.69}  14.97|------| 0.00 

| | 

2.46} 0.380}---_--- 3.63) 4.10 10.07 10.00 10.66 120) | 0.09 

0.20} 2.50! 3.29) 3.47) 3.28 8.55 8.00 8.87) 9.00) 4.08) 4.00 
0.26) 1.96) 3.24) 3.60} 3.28 7.81 8.00) 8.32 9.00; 4.00) 4.00 

| 

Pee ARAS 1.60} 2.29) 2.63) 2.46 6.29 6.00 6.89) 7.00/ 5.85 6.00 
2.04) 0.14) 3.00) 3.12) 3.28 9.32) 9.00} 12.24 10:00}-=-=--} 0.00 

| 2.46) 3.63| 4.98) 4.10| 7.80, 8.00) 9.85] 9.00) 4.05, 4.00 
50} 4.03; 4.10} 9.81; 10.00} 11. : 



8) Marne AGRICULTURAL EXPERIMENT STATION. 

Descriptive List of Fertilizer Samples, 

1919, 

1QTQ. 

q 
2 
E 
cS | 

Manufacturer, Place of Business and Brand Sample 
ae taken at 2 
a 
~ 

oD) 

nds Budialoy wHoOur- Bight MouTee sees sea eee eae ee So oO Tl eee 
Deso SUT al Orso OUT TGS ix a eee ms ES ee ee op eae ELOUNt One aes eens 
5337) Teyvb ai Woy ) WaKoypnn A Dyfed ould Mop yeree ge OA ee Ce ae How tone seas 

D380) BuUMalo sour Nim e: Ome senses ee peas ewe pen apy ar ley eee Hou toneas eee ae) 
BEY Neyo aiey (oe Toy boy Moved oy pas ee Se OS eee ee) Houlton == =eesaee 

EES) iis bhai) to) UMawe-Fl Bite ohosph.cse eye sa ee Jal(oybiliKonan oe Sass 
5342 (BurtalowiDhres-hish twos. seal ReaD a ee ee Jalon yore se 
oeeudals TPhree- Nin 2 Ones Wee Sesh ae Sy ee ee KE. Newport--_-----. 

5902 Buffalo Mwo=Nitve:@Onerce Sa eRe Sohbet ae OCIS Oe 5 Hf 6 [se 

| INTERNATIONAL GEO. TANGUAY LTD., 48 ST. PAUL 
ST.. QUEBEC, CANADA. 

arua Maine Gila ORTNO YA 229 dis Bs. 5e see see Seed LN Saul oe epee eS Van Buren-__------ 

| LISTERS AGRICULTURAL CHEMICAL WORKS, 
NEWARK, N. J. 

52551 bisters, Cor) & Potato)  Hertilizer, 916.22 sea ee Bang Ore eels 
5al7|Lister’s Corn & Potato Fertilizer 19162_-2 =. 22222. -22-22--- Portland==2sss2e==— 

5319 | Lister’s Crescent Ammoniated Superphosphatg 1916__________ Portlands=2seaees 

SIA IStOT IS (wey X COSI OT Gil AT Oa OG teeee ne beeen = ett ee Ey arpa Baneor ss seeesse: 
Baie) Ibs tsprcue tsi: Uap.cele (ikon MERU navoy akon veya nee oes Se es Ue Portland’ 222s 

525 2 MASCOTS A Bebb Lee SS Spa AML ea teiet hea sea I MCh oat CUS 8 ate WARY, ey I Ban goresets=s eee 
5405 Lister’s Als 6 sh ites Ai Wee a ep ae Bcd ash Sle pee PAR Ol VanieBinensae 

BAGO [TRIS bOL AS. ys 4 Osi ee ea EN ea ae eras Ue puso Wage pan NEE re aan ea Ban gore. sean 

5315|Lister’s High’ Grade Acid Phosphate--..-_---------_---2--4 Poriland = 
5246|Lister’s High Grade Special for Spring Crops 1916_-_-__---- Bangoresssssssaae 

| 
BBY GU insets): lellewagey IooYoL KC AKG aoa) ee LS Sel oe ee oe ee Poriwands=s2 
SIA Mistersi ee OLavOmeNLamumen i Ol Ges meena amen aia a Lael puna Bang Ores aee aon, 

| 
5250|Lister’s Special Potato Fertilizer. 1916_2_.--__.__2--2- ___-_L Banc Ones aaa 
5277 Lister’s Standard Pure Superphosphate of Lime 1916_______- Bang OTs eee 

HIDAMISLETS ae SUCCESS eer UI Zor l Ol Giese eee ee er mage Sea Ban OTs seas 
5SIS MIS ten Sap SUCCESS Melb IN Zo rei Ol Geese enruene caeie de Neeser bu coe Portland 

5242|Lister’s Superior Ammoniated Superphosphat2 1916__________ Ban gore 
5314 Lister’s Superior Ammoniated Superphosphate 1916_________- Porniandsses 

OAD MEISEETHS i ab -O-0 Me EVeL DITA OMe tee oe en kiko ae cess fir UR PAS as LE hte ee Eis Bangorseteaese 
HISTEISHETES Mie Szes tee CTU EZ, eee sey glace ees ln eR as Me Ne Beliagteie22. are: | : 

HASH NEIS FATS tarS= (Ou MCT DIZ OTe = tenn alse Apeeapirne eae Hue ape awe Be rane sence Belfast." xen eee 

| LITTLEFIELD & SONS CO., AUBURN, ME 
530 6 | Littlefield’s AB OV ee VES a  e eGEe Pe h oe Rie aard SaydRi Ne Noloiwie oa. 52 

| LOWELL FERTILIZER CO., BOSTON, MASS. 
5300 LowellvAnimale Brandy tor .Allss Oro pSseni ea ae eee eae an Waterville__-_-____. 
5293 Lowell /Naayea ate ley ABH ee ONG bets Ged Oa ee eee Belfast aot A 

5310 WOwesll ae Bones sberbilizen=s eee asi ire iste eles ean ee eae VV Con IG 1) LL gee 
5485) eOwell ebOMey sMertIIZer) se hi 0 secre. eee te ae ee ee ae ee yan arene 

a ln ana ee 



OrriciAL INSPECTIONS 93. 81 

Analysis of Fertilizer..Samples, 1919. 

NITRO CEN. PHOSPHORIC Actp. POTASH. 

| aaa ae | 5 Pe ar a 

es | Total. | Availabie., | Total. 
o | . 
le) : | aS = ~~ ————— 

E & a ne 
3 By NS | re | ro Us} 
qj 4 fo) a o (5) o 

a id a oO o o 

a ee ee as Poe ee MAA: 
e A fal lle te dl eyes oa Nees Ei Fa ae 2 2 | ¢ 
= Coal ee Warsong |iires B s 2 s Be Se 
Peas a |e Pollo | 6 le 1s | 8 lS 

| 

| | (ess 
5343 (2) (0]5} 2 eee 1.20} 2:88) 3.41) 3:30} 7.89 8.00) 9.69 9.00} 3.65) 4.00 
F338 Oh FoI es 2 Joe 1870 2.88 3.42) 3.30) 7.85 8.00} 10.22 9.00} 5.81) 6.00 
5337 O6lije=2="-) TAN} 2:95) 3.41 3.30) 8.00 8.00) 9.40 9.00) | 3.00 

j | 
5336) 8.60} 1.54) 0.20) 2.80) 3.18) 3.30 9.26 9.00] 10.11 10.00} 1.00) 1.00 
5335 10.69) 1.54; 0.16) 2.86) 3.18) 3.30) 9.81 10.00) 10.60 TON} ee eee 0.00 

5339 (0) 17 | poe 0.90) 2.48) 2.53 2.50) 7.91\ 8.09 9.76 9.00| 5.84) 6.00 
5342 8.36] 0.60) 1.14) 2.37 2.64 2.50] 8.74 8.00 8.75) 9.00) 2.25) 2.00 
5472 10:55) 1.30) 0:06) 2:25) 2.45) 2:50) 9.82 9.00 10.17 10.00) 1,27] 1.00 

a | | } 

5592 9:90) 0.44) 0.34) 1.73) 1.93 1.60! 9.25 9.00 9.53} 10.00) 1.48) 1.00 
| | | | é | 

; | | | | | 12 

6407| 10.86] 1.00/ 0.72| 1.68) 1.76| 1.65) 7.71; 7.00/ 8.28) +—«8.00| 3.47) 4.00 
| 

| sll | 

; 5255) 6.39) 0:90) 0:64) 1.84) 1.89) 2.06 8.36) 8.09} 9.01, 9.00. 1.10} 1.00 
5317 7.42) 0.84) 0-78} 0.12} 2.16 2.06} 7.91) 8.09) 8.96 9.00| 1.40) 1.00 

| 

j 5319 4.86) 0.40) 0.90) 2.00) 2.87 1.65) 10.09 10.96 12.04 11708 ee | 0.00 

t | 
! 5247 6:30) 0.54) 0.96) 2.31) 2.57) 2.47 10.28) 10.00 12.32) TAL as 0.09 
: 5316 5.80} 0.44) 1.041 2.18) 2.47) 2.47) 10.05) 10.00) 11.91, ENO Ses | 0.00 

3 5252] 8.09} 0.94) 1.36) 2.99] 3.42 3.29/  8.47| - 8.00/ 9.59] 9.00 4.07/ 4.00 
j 5405 9:60} 0.90) 1.54) 3.12) 3.54) 3.29) 7.83) 8.00 9.12 9.00| 6.00) « 6.00 

& 5260 11.03 1.56} 0.78) 3.09) 3.47) 3.29 9.84 10.00 10.92 11.00 3.00) 3.00 

; 5315 3p | eee | Mente ive ym le ae ee 16.43) 16.90} 17.3) U0) | | 0:00 
y 5246 9.64) 1.10) 0.70) 2.12) 2.25) 2.06 10.18) 10.00} 11.65 17:00) 1.31) 1.00 
‘ | | | 
a 5320 (633 0.34) 0.95) 1.05) 0.82) 10.03 10.90 11.94 100)}22=2== 0.00 
; 5244 S276} Ue76! 1.12) 3.61) 4.05) 4.11 8.75) 8.00) 10.07 9:00) 1.15) 41:00. 

| | 

5250 7.16) 2.30) 0.96) 3.92) 4.29). 4.11 10.08; 10.90 11.38 11.00! ere | 0.00 
i 5277 Ur) AL 32) OV) 2.41) 2:50) 2.47 9.38 9.09 10.20) 10.00} .. 1.28} 1.00 

5254 6.31 0.60) OKs) eel TBAT LB} 9.84 10.09} 10.55 11.00) 1.10} 1.00 
5318 7.62) 0.40) 0-70} 1.59) 1.76) 1.25 9.80 10.90) 11.32) 11.00}. 0.89) 1.00 

| | | 
5242, 8.82| 1.36) 0.96) 3.19) 3.50) 3.29 10.01} 10.00} 11.71) THO 5 = | 0.00 
5314 7.85| 0.84) 1.30) 2.83) 3.26) 3.29 10.10} 10.00 11.27) 1200) See 0.00 

5245 7.06| 0.56) 0.96) 2.17) 2.50) 2.47 8.04 8.00 9.68 9.00) 3.15| 3.00 
5287 7.03 0.52) 0.94) 2.23) 2.58) 2.47 8.48 8.00 9.68) 9.00/ 3.10) 3.00 

| reel 
5285 ee: W253)| een OLO0)| e265) 2256 2e74 | one 7, (53 7.00 8.70) 8.09, 5.39) 6.00 

| 
5306 AN i SS ee BU 5 S| tg LL 5 pee ea | ea 28.90 28.00 ee Oe | 0.00 

| | | 

| | 
5300 5.20) 0.16] 0.86) 2.87) 2.98) 2.87 10.80) 10.00 13.15) TES) ) oe | 0.00 
5293 8.49} 1.08) 0.52) 2.65) 2.95| 2.87 9.68 10.00 10.71) 1200) 222=== 0.00 

5316 S17 ene 0.20! 1.58) 2.06) 1.64 PSS 10.90 12.91) SOE) pe 0.00 
5485 St (,| eee 0.10} 41.49) 2.05) 2.05 10.91) 10.00 12.67) _ WSO) poe | 0.00 

| I | 



MAINE AGRICULTURAL EXPERIMENT STATION. 1919; 

Descriptive List of Fertilizer Samples, 1919. 

iB 
Q 

| 
a 
a Manufacturer, Place of Business and Brand 

& 
~ 

3 
~ 

vp) 

Sa 3 

HsgeWowells (4-8-6238 eeu cos Cee hs Cee eee Cae een eae ee en ee 
5292 mo w.ellly Meni eh Gara ee Gees nen a ee cee ae et ce 

| 
5452 Lowell Potato Corn & Vegetable 5-8. -------------------------| 
Bpieby Ibo ell eto Tay TERS ON Ae ee te secre ose tere 

| 

HSI Bo well MEE os ait opp Mey rii re eee a ee 
5291|/Lowell Potato Phosphate 4-10 

5294 Towel) 972-8-4 sMentilizenss: 2: = ose ee mi aes ech eee = ee 
5493 eIGOwellh 2-8-4) ee Mer GZ e 1 sees ae ee ete eee eee 

Habs TUVO Wet 2 822s aca he Nee oe eS 8 en Aes Se ee ae ie ees ee ea 
Ba 7S TOW. Cl DAS OM Noes Be a es Ee Re ee aE ee ee 

MARDEN, ORTH & HASTINGS CORP., N. Y. CITY. 
GEM hone” Ont 1eto Eye eet ee oo ee enamel an eoEcEeHe ene 

MORISON BROS., BANGOR, MAINE. 
5236-Morisony sBros) 74-10-08 sblentilizers se ae sae eee ee ee eee 

ysis WiWonetsfonm Jeidoys}) GHeHs; Toei AlltAaies oot 5 
EYL) NilowatKoray lshtot, GHsts IDeeplbyeie 32 eee et ee 

5234 Packing Toyo bE Yeyl NY Wall cfs fetes een eo ae ee ane eee ee 

523 Ware eBrands:4-8-49 Potaton ebentilizenees a yee ee eae 
5238) War Brand 4-8-4 Potato Wer-tilizer._-_---22-----=---2- += --2-- = 

NATIONAL GUANO COMPANY, AURORA, ILL. 
5227 Sheep's Head Brand Pulverized Sheep Manuressss22 22s oes 

| 

| NATIONAL FERTILIZER CO., NEW YORK CITY. 
5419 National BO Bo ae SNS Nope te 2 ANE AS el ate as RI ers att aN 

5351 National Market Garden Reviseduehertilizersas=]——=— ee 
5349 National Nitrogen Phosphate Mixture No, 4___--__-__-_____--_ 
5350 National Nitrogen Phosphate Mixture No. 6_____------------- 
5491 National Nitrogen Phosphate Mixture No. 3____-_---_-------- 

5432 National Nitrogen Phosphate Mixture No. 2____-_-_____-_---- 
5494 National Nitrogen Phosphate Mixture No. 2__-_-_--------_---- 

5348 National Pine Tree State Potato Fertilizer____-__-___-------_- 
5492 National Pine Tree State Potato Fertilizer_.-______.-____-___ 

H4sL Nati Onell 23 = Gee ee a ae ase ee eS aa crete sae eee 
5D OLIN a G10 ail S- 3 se a ea a ee ee es ee ee 

NATURE’S FERTILIZER CO., BYRON, ME. 
SLO INU OHS) MEH SO TEE UTZ Oye ute a Sr De Sea ok ae erent a aro ant rae 
bo12 (Nature (se Sher bilizer ssa Se eee eae ee ae ee 

NEW ENGLAND FERTILIZER CO., BOSTON, MASS 
5siZiNe wa sbnelandivAcid meno Sp late meas aera eee ree ees 

5221 New England Corn & Grain Fertilizer 1144—10_-_:__--__-_---- 
SSD ING Warned anda Gornweehosphatessesseste ses e eee eee ee 

5295| Now 
5377) New 

Joo ovel ANGIEINV AIR De ee ee eee 
Janayecewayol WGralyzee CC ee ie eee 

W. 

Hoult 

Westb 

Westb 

Belfast 

Skowhegan 
Exeter 

Randolph 

Sample 
taken at’ 

Kennebunk__-_. 
Belfast 

Banror === = 
Bangor-_-_--------- = 

on 

IDexters 222 

Skowh2gan_______ 2 
Corinna 

Jakoyeliioiml 2 = = 
Dexters=-sesesee= ni 

rook 

rook 



Station number. Water. 
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OrFiciAL INSPECTIONS 93. 83 

Analysis of Fertilizer Samples, 1919. 

NITROGEN. PHOSPHORIC ACID. POTASH. 

Total. Available. Total. 

ag 
a q ie} i} ro og 
a) ° o o a oD 

s q es $ s Pe) 
S q ; SI a A ee | ee S| 
eats aie | bares Be eae Ber een | alae 

3 = GI (=) 3S fxs os] i} os 
n n 1S) ie) =) (9) =) (o) =] ° =) 
<a <q <q — Oo ~ ido) Fy oS Fy | S 

0.80) 1.06) 3.14) 3.50) 3.28 8.79 8.00 9.95 9.00) 5.63) 6.00 
1.48] 0.72) 3.22) 3.59) 4 10) 9.24 8.00 10.39 900 |S22e2= 0.00 

0:94) V2 )222= == 4.04, 4 10. 8.91 8.00 10.11 9:00 === 0.00 
0.76} 0.92) 3.18] 3.44) 3.28 8.66 8.00 10.01 9.00} 4.15 4.00 

eee 0.84) 2.11) 2.65) 2.46 10.97 10.00 12.91 00) Ss 000) 
0.92| 0.68) 2.74) 3.16) 3.28 10.16 10.00 11.02 100 | Eee s2= | 0.00 

1.08} 0.06! 1.75) 2.01) 1.64 9.16 8.00 10.04 9.00} 3.43) 4.00 
Mh lias 0.50} 1.46) 1.64) 1.64) 8.40 8.00 9.26 9.00} 3.80 4.00 

eee he 0.40! 1.388) 1.72 1.64| 8.51 8.00 9.39 9.00 2.00 
0.62) 0.82) 1.47) 1.56] 1.64| 7.71 8.00 8.21 9.00) 1 2 2.00 

Daren | | Rae SS I ae a BE SL Ny eee 60:84) 22222 

| 
OPOG| aa Bae: 3.10) 3.53} 3.29 10.82 10.00 ADB0 oe seo | 0.00 

| | 
1.40) 0.04) 2.20) 2.73) 2.46 7.55 8.00 9:85 | saa 5.46 5.00 
1.76) 0.06 1.69 2.30) 2.46) 8.438 8.00 10:91) aaa 2 08) 2.00 

i ig ae ea es | 5.08} 4.93| 8.91) 10.00] 17%.06|_---..__|__-__| 0.00 

NOS nese 2.92} 3.26) 3.29 9.00 8.00 IDLO) as | 476 4.00 
1.74|. 0.06) 2.23) 2.72, 3.29 8.75 8.09 10:88)_----___ | 3.17) 4.00. 

| | | 
eae Pee es SE 2750 gi || eee al 100 |p SIM ale 25 e220 7) gual O. 

| | | | 
| | | 

0.88) 1.24 3.40) 3.77 3.29] 9.70 8.00. 10.82| 9.00] 5.86] 6.00 
| | 

0.50} 1.08) 2.37) 2.68) 2.47 8.04 8.00) 9.82 9.00). 3.12) 3.00 
1.34] 1.20) - 3.83] 3.56] 3.29 9.74 10.00 11.00; KOO See 0200) 
1.56) 1.62) 4.11) 4.45) 4.11 9 92! 10.00 iz IAN) See 0.00 
0.48) 1.00) 2.27) 2.78) 2.47 19.48} 10.09} 11.73} 200) =e 0.00 

| | | 
0:50) 0:82} 1.90) 2.07) 1.65 1933 10.99 11.27 00 aes | 0.00 
0.50) 0.80) 1 63) 1.76) 1.65) 10.24 10.00 11.16, (00) | 0.00 

0.98| 1.26 3.10) 3.48 3.29 8.24| 8.00 9.64| 9.00 4.00| 4.00 
0.90) 1.44) 2.91) 3.29) 3.29 8.58 8.00 9.56 9.00} 4.01) 4.00 

| | | 
0.18| 1.20) 2.49] 2.75 247| vs7l 7.00] 8.61 8.00} 5.73} 6.00 
0.48) 0.70} 1.69 1.83) 1.65) 8.12 8.00 9.01 9.00) 4.00) 3.00: 

| | | 

| | 
Seen [ete ies ee Fea O35 6 tate 0 0 ee eee ds ee 1.05 0.238; 0.63; 1.00 

Wee pee een a1 0253 5 0250) sates a eal neo 1.01 WOO) WBiletee = 
| | 

Astle: [ee a ee a 14-50) 14.00/. 1470 _ 16.00|_--_<_| | 0.00 

0.16} 0.04) 1.52) 1.72 1.23) 9.80| 10.90} 11.52 —11.00|_-___- 0.00 
tps | 0.08) 1.58) 2.12 soo 10.34 10.09 12.37) 00 (22222 =)=.0:00 

0.64| 0.16] 1.42] 168) 1.64] 7.87| 8.00, 8.85] 9.00 3.54) 4.00 
: TLS) aL yA) I 64 

| 



84 MAINE AGRICULTURAL EXPERIMENT STATION. 1919, 

Descriptive List of Fertilizer Samples, rorg. 

| | 
o | | 
te} }| 

=| 
5 Sample 

Manufacturer, Place of Business and Brand | taken at 

E 
= 

D 

SOONG ws bine: ait he tA Bad k Phe sae yo ene et Se Ea al ee aes enero Wiashburneaesees= 
BS SONG Wie) Or) 171 Chie A= 8: G See ees SEA ea See ee re ee \AVENSNooybuerols a 

EVI”  Johevel hal Aebkedm (Cueevels) beck Se Uephonethifonatey ae 
5498 New England High Grade Potato Phosphate 4-10--.--------- Bane OLene aoe 

5378|New England Potato Corn & Vegetable---------------------- Westbrook______-_- 
53iT4New, sbnsland Potato sibertilizers= "S22 ee eee VESDD LOO kaaaemeenn 
Hs6pNews Hnpelanda2otaton Grower :4-6-45e sss se eee ee ee WeStbrookeessaa==s 

England Superphosphate.....-.-.-...-_._.___-._..____4. Randolph ee 
England Superphosphate for All Crops 314—10__------- Weeks Mills__-2__. 
England Superphosphate 314—10____.____--_2___-_-_-___=— Bellasts sien ees 

HIOGINE Wearlime ami clinc2:S-2)mHor ili, Gree = ear ne mann tenet oe eee Belias te aaaeeens 
SEVEN raved enol CHS Tasha y Asie ee Westbrook________. 

BASTING is iB) rs) bry lean Sil (22 Wes heats ee tanta gels as a neu me ey ener saa ee Wir. Olan aeeeee 

NITRATE AGENCIES CO., NEW YORK CITY. | 
5455|Naco Brand High Grade Acid Phosphate___------------------ W. Scarboro___--. 
BYE INieKeo) Jeicchavol INphmeE On forlbj~- 2 ee Weis car, bono=a=a=. 
HAS TINACOMELOUNd Na miicaly cess eae eS Nes Eee s ee See VES Can Oommen 

(PARMENTER & POLSEY FERTILIZER CO., BOSTON, 
MASS. 

5425)P. & P. Plymouth Rock Brand For All Crops 31%4—10_----- SO, JeivG 

GYMGY/ 12% te Bes TEX HO) Taos: ZENO) po ee ee 13, Soe) 5 =, 
5488RE ei Eee eotato- HMerbilizersisye—1 0eesosseee eee eee eee 13, (SOR SO - a 

EAC S Ea Oca ote 12 Tm ote ee leer aagKo) 

PORTLAND RENDERING CO., PORTLAND, MAINE. | 
5301 Portland Organic Fertilizer Animal Brand_-_------------------ Wiavelivlll eee 

5b445>sPortland ROnganics pherbilizen4-8-220esss. ee eae ee ae se Ohl ah) Caen 
5458 Portland Organicy Mervilizer 4-8-2 se oa ee eee ee ee eee AT OS ee meee 

5459 Portland Organic Fertilizer Potato Grower------------------- AU USta =a, 

5436 Portland Organic Fertilizer They Double the Dollar Animal 
[ARIE Tein Gls ysey) Sa soa ee Cae Wee) SEA A are ee RAO 2 Skowhegan________. 

5435 Portland Organic Fertilizer They Double the Dollar Potato 
Phosphate washes jake woo eae eee ae ee ek ee eee OKO wine 2 nee 

PULVERIZED MANURE CO., CHICAGO, ILL. | 
BE BY ivzeole Jase WIEN Re ee pee cee eue Heer Skowhegan Pee oe Sans 

ROGERS & HUBBARD CO., PORTLAND, CONN. | 
5449 Rogers & Hubbard All Soils, All Crops Phosphate__-----__- Freeport-—-—---=--_ 
5448 Rogers & Hubbard Bone Base Soluble Corn & General 

WTO D Sea aT See ss lw ee a pt a oe eae ea |Freeport____-_____- 
5446/Rogers & Hubbard Complete Phosphate______-_-_____-_______ Freeport__________- 

| 
HAA ROFELSe ics Lub bard Ve bOsph ates ees ses eeee eo nee eee e aaa Freeport_________-- 

SAGADAHOC FERTILIZER CO., BOWDOINHAM, ME. 
5404 Acid: Me hosphiatb ewes 2 ee ee ee ee aR OM OM ain eee 

ERGO Dave) Ine BIiier as Bowdoinham__-___-. 
Lewiston_-_----_-_. 5420 DIGI E Ome Pler, GLLIZ STs ee mer eae oe ata iia ie ye ete espe nicola ee 



OrriciIAL INSPECTIONS 93. 

Analysis of Fertihzer Samples, 1919. 

NITROGEN. PHOSPHORIC ACID. | POvVASH. 
| 

| 
E Total. Available. Total. | 
[<b) 

a S 
5 a g oO ro cs} fo 

é = | & i g £ 2 
5 aie ee | iaiplos |e a | 8 ~ Aol 3 | 8 
SRpeem ee eel eo Bl eos Feuer elm aie Ne 
3 a a a | a) =) Gate leas 5 3 
a | - a2i/4j/4/]/h\¢ Fy & BH | & | o_ 

| 

5390 8.74| 0.66) 0.84) 2.99) 3.39) 3.28 8.59 8.00 9.98) 9.00} 4.27) 4.00» 
5389 8.68} 0.80} 1.02)/----_- 8.45} 3.28) 8.94 8.00 10.55 9.00) 6.18) 6.00 

5400 11.34; 1.20) 0.70) 3.36} 3.88} 4.10 8.00 8.00 8.71 9500)|==a—e= | 0.00. 
5498 7.18]. 0.94) 1.82) 3.00) 3.31) 3.28 11.18 10.00 12.23} 11.00)------| 0.00 

5378 6.85} 0.66} 0.88) 3.48! 3.79) 4.10 8.51 8.00 9.90 CHO) 0.00 
5374 BY) 0.96} 2.27) 2.54) 2.46 9.84 10.00 12705) 00) 22S | 0.00 
5376 9.93} 0.76) 0.94) 2.94) 3.43) 3.28 8.76 8.00 10.11 9.00; 4.02) 4.00. 

5220 6109) 222e== O86 2.99) 2.87 10.01 10.00 12.39} 11.00) ae 0.00 
5465 8.94| 1.00) 0.52) 2.62) 2.80) 2.87 9.99 10.00 10.84) E00) 2===—-)| 0.00 
5290 9.81) 0.90) 0.46/-.---- 2.64) 2.87 9.47 10.00 10.46) 11500) ae=—— 0.00 

5296 8.87) 0.60) 0.04) 1.57) 1.85) 1.64 8.44 8.00 8.85) 9.00, .07| 2.00 
53873 USO 0:50) 1.52) 173) 1:64 8.44 8.00 9.17) 9.00) 2.07) 2.00.. 

5497 11.71) 0.50) 0.14) 1.42) 1.74) 1.64 11.16 10.00 12.29 11.00) 1.95) 2.00 

5455 fay Hee ee [ee site eae 16:53] 16.00)  16.82),. 17.00|_---__ | 0.00 
5456 OSG Sane es pee = peers Heirs 9-8 eet) (0) 0) Eee Reyes a Saperecom IL 0.00 
5457 el 2 | eee SESS een a B50) G.05) soe eee 6.03 6:86) =aaeee 0.00 

5425 CA) oe eee 0.76) 2.386) 2.93) 2.87 13.19 10.00 UE AA| AL) es 0.00 

5487 7.10} 0.90) 0.38)------| 3.22] 3.28 10.70} 10.00) 11.75} IO (0) 0.00 
5488 Ufc NO) | | eee eee 2.22)| 2.87 10.69) 10.00 12.53) TEL (O10) = 0.00 

5468 COM 0.40) 1.45) 1.70) 1.64 8.49 8.00) 9.28| 9.00 3.51) 4.00 

5301 6.48] 0.56} 0.90} .2.17) 2.78] 2.88 11.47 10.00 13.15 11.00 See 0.00 

5445 8.03] 1.20]. 0.80} 3.01] 3.31) 3.28 9.58 8.00 10.00 9.00) 1.75| 2.00 
5458 7.10} 1.20) 0.86) 1.98} 3.26) 3.28 9.30 8.00 9.64 9.00) 1.66) 2.00» 

5459 6.88} 1.68) 0.384) 3.70) 4.17] 4.10 9.30 8.00 9.63 | 920.0 zane 0.00 

5436 6.70) 0.80} 0.92) 2.55) 3.02) 2.84 12.43) 10.00 13.45 JEL OO) a 0.00 

5435 6.64; 0.48) 1.18) 2.88) 3.34) 3.28 12.24 10.00 13.18 11°00) === 0.00 
| 

5437 OF30)| eee neal eee 2S) eel SO) ee aes | ere 2.95] a 2.02} 1.00 
| | | 

| | 
5449 BO ess 2.64) 3.34) 3.51) 3.80, 12.00 12.50 13.90) 13.50 Seas | 0.00 

5448 6.85} 0.40) 0.94) 1.99} 2.25) 2.50 10.43; 10.00 14.09) 12.00 || 0.00 
5446 Ge) eee 0.70; 0.95) 1.03) 1.00 | 7.76 7.50 8.66 CHO D s 0.00 

5447 6.42) == 1.24) 2.04) 2.23) 2.00 | 14.24 14.00 16.00 IB} 00) Ee 0.00 

| 

5404 OiG4 eee res se eos Sean ee | 18.32 16.00 18:78 |e2s cso ee 0.00- 
| | 

5360 4.16) 0.86) 0.86 0.98) 1.24) 1.00 6.03 6.00 9.77 8.00} 1.18) 1.00 
5420 Buia | eees See ase 0.62) 1.04) 0.82 7.86 6.00 8.56 8.00} 1.39 1.00 

| | 



86 MAINE AGRICULTURAL EXPERIMENT STATION. 1919, 

Descriptive List of Fertilizer Samples, rorg. 

Z | 
HH | 
2 | 
Q 

= 
ey 

Manufacturer, Place of Business and Brand | Sample 
g | taken at 2 
oS | 

R | 

| 

5403|Nitrate Ot S00 a2 2a eee en ee ee BO doin anaes 

bend) Salpad ah och 5-0-0 ime H eT: DIL Z Caeser eee ee ee 'Bowdoinham Bate: 
5402|Sagadahoe 4-8) jand 4) iWertilizert2-22---- ee eee eee Bowdoinham__.____. 

5358, Sagadahoc Q & L Brand Bone, Lime & Potash Fertilizer__|Bowdoinham______. 
5353,Sagadahoe Special Corn Fertilizer 3-10- and 3___-____________ ‘Bowdoinham-_----_-. 

5356 Sagadahoe 3-8 and 5 Fertilizer___.___._.___.___...-....-.------ Bowdoinham______ 
5352 Sagadahoc 3-10-0 Fertilizer__-...--.......-....._._______._._______. Bowdoinham_-_-____ 
5355|Sagadahoc 3-10- and 6 Fertilizer___._._.__._.___----..--............ Bowdoinham______ 

5359/Sagadahoe 2-10 and 1 Fertilizer__..-............---_---_____--_ ‘Bowdoinham______. 
HODMINALAdanoce 2-1 0mand 2 eH eT biizeTeasseee sees a ee ae Bowdoinham______. 
5419|Sagadahoe 2-10 and 2 Fertilizer__........._--.---__--__---___._ Lewiston__________- 

F. W. TUNNELL & CO., PHILADELPHIA, PA. 
5506|Maine Potato Special_-._.------------ ves eeh selon tL eee Mars Hill__-_____- 

VIRGINIA-CAROLINA CHEMICAL CO., NEW YORK | 
CITY. . 

5450,'0wl Brand Potato & Truck Fertilizer with 1% Potash____ Buxton____________. 

5427/V. C. C Co.’s Ammoniated Bone Phosphate For All Crops__ Augusta fuer et bs ee 
5451/V. C. C. Co.’s Ammoniated Bone Phosphate For All Crops__ Isyob-qroygl 

5434/V. C. C. Co.’s Beef Blood & Bone BBB without Potash___- Skowhegan_______-. 

5471|V. C. C. Co’s Potato & Vegetable Compound with 4% | 
IPotashis tarau bran dessa eee anes See ee ae eee eee E. Newport____--. 

5346/V.C. C. Co’s Star Brand Potato & Vegetable Compound Hou!lton-_-_________-. 
5347/V. C. ©. Co.’s 20th Century Potato Manure without Potash Houlton___________. 

WHITMAN & PRATT RENDERING CO., BOSTON, MASS. 
5312|Whitman & Pratt’s' All Crop 2-8-2 Brand_----___-_-----_____ W. Kennebunk___. 
5479|Whitman & Pratt’s All Crop 2-8-2 Brand_---------------__.- Gardiner. =_— 

5482'Whitman & Pratt Ammoniated 1-10 Brand-------------------- Bar Mills___.-._-- 

5415 Whitman & Pratt’s Corn SUCCESS S51 0=( eee eaten een Farmington_______ 
5478|Whitman & Pratt’s Corn Success 3-10-0......--.--------------- Gardiner=====-—— 

| 
5414 Whitman & Pratt’s Potato Manure 4-10-0--------.---.--__-__/Farmington_______ 
5477|Whitman & Pratt’s Potato Manure 4-10-0_----.--------___---_ Gardiner === 

5299/Whitman & Pratt Potato Manure or 4-10 Brand_---------- Waterville nee a Se 



Station number. 

OrriciAL INSPECTIONS 93. 87 

Analysis of Fertilizer. Samples, 1010. 

NITROGEN. PHOSPHORIC ACID. | POTASH. 

Total. Available. Total. 

& : al ; 2 < E 

eA E E S| 3 
aR as ely ad hs ae b= Bes rast easeall ee 
te 3 ok Spe =e a E e E A Hes 3 8 5 3 3 a 5 3 
n n Oo a (SJ 9 ie) 9 = @) les) 
4 q 4 Fy ido) oa o ey (és) Fy ido) 

peti | | erates ees 0) 0) 48 0) eee er | ee ee | e000 

pest 8), | 0.66; 3.50) 4.84) 4.12) 11.08 10.00 11.54 UU Oe |! OY) 
2.48) 0.14) 2.83) 3.01] 3.29) 9.12 8.00 10.30 9.00) 4.32) 4.00 

0:62) ---__- 0.99} 1.386) 0.82) 5500 | pam oes 5.53 5.00! 1.34) 1.00 
1.66} 0.14) 2.08) 2.21) 2.47 10.0 10.00 11.20 11.00} 3.30) 3.00 

1.18] 0.18) 2.238) 2.38} 2.47 10.36 8.00 11.78 9.00} 4.93) 5.00 
0.36| 0.60! 2.56) 3.15) 2.47 11.05 10.00 11.35 101-00) -— 0.00 
1.80} 0.48} 2.49} 2.69) 2.47) 9.49 10.00 10.34 11.00) 6.09; 6.00 

| 

1.16| 0.40; 1.67) 1.77 1.65) 11.91 10.00 11.71 11.00} 1.30) 1.00 
1.16; 0.08) 1.69) 1.79) 1.65) 10.38 10.00 11.24 11.00| 2.63) 2.00 
1.00) 0.26) 1.92) 2.58) 1.65 9.72 9.00 10.36 10.00} 2.14! 2.00 

ees Seral | 1.60 2.56) 3.12 3.67) 8.04 8.00 9.37 9.00} 5.51) 6.00 

| | 
1.34| 0.08 1.69) 1.79) 1.65 8.66 8.00 8.86 9.00} 1.24) 1.00 

Seen 0.12) 1.86 1.90) 1.65 11.00 10.00 11.28 TY,00}2=22==) 0:00 
Nie ee 0.16 1.43) 1.94) 1.65 11.01) 10.00 11.80 A000 | en O00 

cee Se | 1.48 3.00. 3.46 3.29 10.71, 10.00} 11.76) E00 Saas 0500 

| | 
| | | | | 

Peery 2.66 3.45) 3.74] 3.29 8.65 8.00 8.99 9.00) 3.77) 4.00 
pie see 1.56) 3.18) 3.81) 3.29 8.25) 8.00 8.77) 9.00} 3.14) 3.00 
eri 2 1.90) 3.23) 3.76) 4.11 10.43) 10.00 10.81 11.00 ------| 0.00 

Pie | 
(0:06 eae 2.49) 2.11) 1.64 8.93) 8.00 9.86 10.00) 2.18) 2.00 
0.46 0.56 1.50) 1.62 1.64 8.71} 8.00 8.91 10.00) 1.87) 2.00 

secs 0.08) 0.64) 1.19, 0.82 10.21) 10.00 10.98 00 | Se=== 0200 
| | 

0.80) 1.20 2.50) 2.67) 2.46 10.49 10.00 12.62 100) = 0.00 
0.74) 1.82) 2.50) 2:71) 2.46 10.57 10.00 12.56 1k00 |= 0.00 

1.64) 1.02) 3.40) 3.55) 3.29 10.51 10.00 12.62 12:00)/Soaee= 0.00 
1.60) 1.82)-_---- 3:6) 3.29 10.51 10.00 12.27 100) S=aaa= 0.00 

1.34| 0.80] 3.33] 3.51)" 3.29 11.04 10.00 11.75 IDL) 0.00 
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Zable Showing the Results of Examination of Samples of Lime: 

and Limestone Collected by the Inspectors in 1918-19. 

Name of . Maker Brand | Calcium: Oxide 
Per Cent 

Station number 

Found | Claimed 
5308 American Agricultural Chemi- 

Cali CO se ae Sea Time Plastersaess= see 27.00 82.95 
5433 Dominion Lime Company____- Pulverized Limestone__-_---_ 54.40 52.00: 
5401| Provincial Lime Company, Ltd./Pulverized Lime________--___- 53.44 00.00 
5233 Rockland & Rockport Lime 

Company es Se ee Wey Rd WUE aol Aijbaoveo 62,26 60.00: 
5397|Smith & McDougal__-_-________ Agricultural’ Wime--__25.-2 87.78 47.00 

FERTILIZER TROUBLE PROBABLY Dur To BORAX. 

About the middle of July both the Experiment Station and: 
the State Department of Agriculture began to, receive com- 

plaints from Aroostook County relative to the condition of the 

potato crop in certain fields. These came from both the users. 

and the makers of fertilizers. In consequence of these reports. 

the Director and the Plant Pathologist of the Maine Agricul- 

tural Experiment Station and the Chief of the Bureau of In- 

spections and the Chief of the Seed Improvement Bureau of 
the State Department, made a Io day tour of Aroostook County 

studying the condition of’ the potato fields. While the major 

portion of the crop was in a very satisfactory condition, espe- 

cially considering the unusually dry weather of June, large 

acreages where certain makes of fertilizer had been used were 

found to be in bad shape. On some fields the stand was almost 

a complete failure, ranging from this up to a fairly good stand 

of fairly good sized plants. 

From July on a large attention has been given to this very 

serious matter by the State Department of Agriculture and the 

Maine Agricultural Experiment Station. Much has been 

learned. But it was not felt that this number of Official In- 

spections should be held until the completed report could be 

had. Greenhouse experiments are in progress. But results. 

from them will not be had for weeks yet. It is planned to issue 
another number of Official Inspections within the next few 
weeks that will give all of the available information and the 

results of the investigation through harvest. 
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COMMERCIAL AGRICULTURAL SEEDS, 1919 

INSECTICDES AND FUNGICIDES, 1918 AND 1919 

Cuas. D. Woops. 

The Commissioner of Agriculture is the executive of the 
law regulating the sale of agricultural seeds, insecticides and 

fungicides in Maine. It is the duty of the Director of the Maine 
Agricultural Experiment Station to make analyses of the sam- 

ples collected by the Commissioner, and to publish the results 
of the analyses together with the names of the persons from 

whom the samples were obtained, and such additional informa- 

tion 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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COMMERCIAL AGRICULTURAL SEEDS, 1919 

Tue Law REGULATING THE SALE OF AGRICULTURAL SEEDS 

The first law regulating the sale of agricultural seeds was 

enacted by the Legislature of 1897. This has been revised by 
the Legislature of 1905, 1911 and 1919. The following are the 

sections of the greatest importance to the dealer and the user 

of seeds. The most important changes made by the Legisla- 

ture of 1919 is the declaration of noxious seeds and the vitali- 

ty or germination guaranty required under section 3. As pro- 

vided for under the inspection law, the Commissioner of Agri- 

culture has proclaimed a list of seeds that will for the present 

be considered as noxious. This list is given on pages 93 and 94. 
Section 1. It shall be unlawful for any person within this State to 

manufacture, sell, distribute, transport, offer or expose for sale, distri- 

bution, or transportation, any article of agricultural seed, commercial 

feeding stuff, commercial fertilizer, drug, food, fungicide or insecticide 

which is adulterated or misbranded within the meaning of this act. 

Section 2. The term “agricultural seed” as used in this chapter 

shall be held to include 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, 

mye, sorghum, timothy and wheat. 

Section 3. Every lot or package of agricultural seed which is sold, 

distributed, transported, offered or exposed for sale, distribution or trans- 

portation for seed, in the state by any dealer in seed shall have affixed 

in a conspicuous place on the outside thereof, a plainly written or printed 

‘statement clearly and truly giving the name thereof and its minimum per- 

‘centage of purity and freedom. from foreign matter, together with the 

mame and approximate amount of each kind of noxious weed seed con- 

tained therein, and also a guarantee of the germinating power of the. 

seed and the date of the test for germination. 

‘Section 12. For the purpose of this chapter an article shall be deemed 

to be adulterated: 

In case of agricultural seed: 

First. If its purity falls below its accompanying guaranty. 

Second. If it contains the seed of any poisonous plant, or any kind 

or amount of weed seed other than the kinds or amounts represented in 

the statement required by section three of this chapter. 

Third. If it, upon test of germination made within six months of 

the date of test in statement under the provisions of section three herein 
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above, does not show the same germinating power given in said state- 

ment prescribed by the provisions of said section three. Provided said seed 

has been constantly kept under conditions not injurious to its germina- 

ting qualities, and that amargin of tolerance of five per cent shall be 

allowed. Provided, also, that in the event of violation of this act in re- 

lation to seeds, the commissioner of agriculture shall proceed according 

to the provisions of sections thirty-six and thirty-seven of this chapter. 

Section 13. The term “misbranded” as used herein, shall apply to 

all articles of agricultural seed, commercial feeding stuff, commercial 

fertilizer, drug, food, fungicide and insecticide, the package or label of 

which shall bear any statement, design, or device, regarding such article, 

or the ingredients or substances contained therein which shall be false 

or misleading in any particular, or which is falsely branded in any par- 

ticular. 

For the purpose of this act an article shall also be deemed to be mis- 

branded. 

In case of agricultural seed: 

If any lot or package fail to bear all the statements required by sec- 

tion three. : 

Section 15. The director of the Maine agricultural experiment sta- 

tion shall annually analyze, or cause to be analyzed, samples of articles 

of agricultural seed, commercial feeding stuff, commercial fertilizer, drug, 

food, fungicide and insecticide, at such time and to such extent as the 

commissioner of agriculture may determine. And said commissioner of 

agriculture, in person or by deptuy, shall have free access, ingress and 

egress at all reasonable hours to any place or any building wherein ar- 

ticles of agricultural seed, commercial feeding stuff, commercial fertili- 

zer, drug, food, fungicide, insecticide are manufactured, stored, trans- 

ported, sold, offered or exposed for sale. He shall also have power in 

person or by deputy to open any case, package or other container, and 

may upon tendering the market price, take samples for analysis. The 

results of all analyses of articles of agricultural seed, commercial feed- 

ing stuff, commercial fertilizer, drug, food, fungicide and insecticide made 

by said director shall be published by him in the bulletins or reports of 

the experiment station, together with the names of the persons from 

whom the samples were obtained, the names of the manufacturers there- 

of, and such additional information as to him may seem advisable. 

Section 20. Every certificate duly signed and acknowledged by the 

director of the Maine agricultural experiment station, relating to the 

collection and analysis of any sample of agricultural seed, commercial 

feeding stuff, commercial fertilizer, drug, food, fungicide or insecticide, 

shall be presumptive evidence of the facts’ herein stated. 

Section 21. Any person who adulterates or misbrands within the 

meaning of this act, any article of agricultural seed, commercial feeding 

stuff, commercial fertilizer, drug, food, fungicide or insecticide, or any 

person who manufactures, sells, distributes, transports, offers or ex- 

poses for sale, distribution or transportation any article of agricultural 
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seed, commercial feeding stuff, commercial fertilizer, drug, food, fun- 

gicide or insecticide in violation of any of the provisions of this act, shall 

be punished by a fine not exceeding one hundred dollars for the first of- 

oo fense, and by a fine not exceeding two hundred dollars for each subse- 

quent offense. 

Section 22. No person shall be prosecuted under the provisions of 

this act when he can establish proof of purchase and a guaranty signed 

by the person residing in the United States, from whom the purchase 

was made, to the effect that the article in question is not adulterated or 

misbranded within the meaning of this act. 

Secion 35. The commissioner of agriculture shall make uniform 
rules and regulations for carrying out the provisions of this act. The 

said commissioner may also fix standards of purity, quality or strength 

when such standards are not specified or fixed by law and shall publish 

them together with such other information concerning articles of agri- 

cultural seed, commercial feeding stuff, commercial fertilizer, drug, food 

fungicide and insecticide as he may deem to be of public benefit. 

Section 36. When the commissioner of agriculture becomes cogni- 

zant of the violation of any of the provisions of this act, he shall cause 

notice of such fact, together with a copy.of the findings, to be given to 

the person from whom the sample was obtained, and the person whose 

name appears upon the label. The persons so notified shall be given an 

opportunity to be heard under such rules and regulations as may be pre- 

scribed by said commissioner. Notices shall specify the date, hour and 

place of the hearing. 

List Or Noxious SEEDS 

STATEMENT BY THE EXECUTIVE OF THE LAW 

A. M. G. SOULE, Chief Bureau Inspections 

Under the authority given by section 35, of chapter 36, 
of the Revised Statutes, be it known that the Commissioner of 

Agriculture has declared that the following shall be known as 
“noxious weed seeds,” and if agricultural seeds, containing such 

noxious weed seeds, are sold, they shall be labelled accordingly. 

It is to be understood that there are other seeds which are likely 
to be found in agricultural seeds, but for the present the Com- 

missioner has ruled that he will consider no seeds, other than 

those mentioned in the following list, as noxious weed seeds 

and coming within the requirements for labelling: 
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List of Noxious Weed Seeds Arranged Alphabetically by 

Common Names. 

Ball Mustard (Neslia paniculata) 

Bitter Dock (Rumex obtusifolius) 

Black Mustard (Brassica nigra) 

Bladder Campion (Silene latifolia) 

Blue Bur or Stickseed (Lappula echinata) 

Blueweed (Echium vulgare) 

Canada Thistle (Cirsium arvense) 

Charlock (Brassica arvensis) 

Chicory (Cichorium intybus) 

Clover Dodder (Cuscuta species) 

Clustered Dock (Rumex conglomeratus) 

Common Darnel (Lolium temulentum) 

Common Ragweed (Ambrosia artemisiifolia) 

Common (Annual) Sow Thistle (Sonchus oleraceus) 

Corn Cockle (Agrostemma githago) 

Cow-herb (Saponaria vaccaria) 

Daisy Fleabane (Erigeron ramosus) 

Field Bindweed (Convolvulus arvensis) 

Field Penny Cress (Thlaspi arvense) 

Field (Perrenial) Sow Thistle (Sonchus arvensis) 

False Flax (Camelina sativa) 

Great Ragweed (Ambrosia trifida) 

Indian Mustard (Brassica juncea) 

Hare’s-Ear Mustard (Conringia orientalis) 

King devil weed (Hieracium pratense) 
Night-flowering Catchfly (Silene noctiflora) 

Orange hawk weed (Hieracium aurantiacum) 

Ox-eye Daisy (Crysanthemum leucanthemum) 

Perennial Ragweed (Ambrosia psilostachya) 

Ribgrass (Plantago lanceolata) 

Rutabaga (Brassica campestris) 

Small-seeded False Flax (Camelina microcarpa) 

Spiny-leaved or Prickly Sow Thistle (Sonchus asper) 

Sweet scabious (Erigeron annuus) 

Tumble Mustard (Sisymbrium altissimum) 

White Champion (Lychnis alba) 

Wild Carrot (Daucus carota) 

Wild Oats (Avena fatua) 

Wild Radish (Raphanus raphanistrum) 

Yellow Dock (Rumex crispus) 

93 
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List of Noxious Weed Seeds Arranged Alphabetically by Sci- 
entific Names. (Gray's Manual. 17th Edition, 1908). 

Agrostemma githago. Corn Cockle. 

Ambrosia artemisiifolia. Common Ragweed. 

Ambrosia psilostachya. Perennial Ragweed. 

Ambrosia trifida. Great Ragweed. 

Avena fatua. Wild Oats. 

Brassica arvensis. Charlock. 

Brassica campestris. Rutabaga. 

Brassica juncea. Indian Mustard. 

Brassica nigra. Black Mustard. 

Camelina microcarpa. Small-seeded False Flax. 

Camelina sativa. False Flax. 

Chrysanthemum leucanthemum. Ox-eye Daisy. 

Cichorium intybus. Chicory. 

Cirsium arvense. Canada Thistle. 

Conringia orientalis. Hare’s-Ear Mustard. 

Convolvulus arvensis. Field Bindweed. 

Cuscuta species. Clover Dodder. 

Daucus carota. Wild Carrot. 

Echium vulgare. Blueweed. 

Erigeron annuus. Sweet scabious. 

Erigeron ramosus. Daisy Fleabane. 

Hieracium aurantiacum. Orange hawk weed. 

Hieracium pratense. King devil weed. 

Lappula echinata. Blue Bur or Stickseed. 

Lychnis alba. White champion. 

Lolium temulentum. Common Darnel. 

_Neslia paniculata. Ball Mustard. 

Plantago lanceolata. Ribgrass. 

Raphanus raphanistrum. Wild Radish. 

Rumex conglomeratus. Clustered Dock. 

Rumex crispus. Yellow dock. 

Rumex obtusifolius. Bitter Dock. 

Saponaria vaccaria. Cow-herb. 

Silene Latifolia. Bladder Champion. 

Silene noctiflora. Night-flowering Catchfly. 

Sisymbrium altissimum. Tumble Mustard. 

Sonchus asper.~ Spiny-leaved or Prickly Sow Thistle. 

Sonchus arvensis. Field (Perennial) Sow Thistle. 

Sonchus oleraceus. Common (Annual) Sow Thistle. 

‘Thlaspi arvense. Field Penny Cress. 
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RESULTS OF INSPECTION. 

As will be noted only a few samples of seeds were sent to 

the Station for examination in 1919. The inspectors did the 

usual amount of field work however. 
The table on pages 98 and 99 gives a list of the weed seeds 

found in the samples of grass seeds examined. And the table 

on pages 99 and 100 show in what kinds of seeds these weed 

seeds occurred. For example the first weed in the list, apetalous 

peppergrass, was found in one sample of mammoth clover. 

The table beginning on page Io1 gives the results of the 

examination of the samples that were sent in by the inspectors 

and samples submitted by correspondents that were taken in 

accordance with the directions prescribed by the Commissioner 

of Agriculture. The first column gives the laboratory number 

and in the case of samples sent in by correspondents this fact 

is indicated by the sign 7. The second column gives the kind of 

seed, the name and address of the dealer and the brand and lot 

number. The first column of figures gives the guaranteed per- 

centage of purity and the next column shows the percentage of 

pure seeds found in the sample. The last column gives the list 

by numbers of the noxious weed seeds found in the sample. 
By reference to the table on pages 98 and 99 the kinds of weed 

seeds these numbers represent can be learned. Sometimes part 

of the impurities are other grass and clover seeds. These are 
not listed. 

The following illustrates the way the table may be used to 

find the story it has to tell. 

The first seed in the table on page I01 is a cufple of alsike 

clover taken at the store of the Bangor Farmers Union. They 

stated that they purchased from N. Wertheimer and Co. Lot 

number is not given. It was guaranteed to be go per cent pure 

and proved to be 95.2 per cent pure. The kinds of harmful weed 

seeds it contained are given by numbers and referring to the 

table on pages 98 and 99 these are found to be in this sample 

sheep sorrel, night flowering catchfly, yellow rocket, mayweed, 
and Canada thistle. 
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A list of weed seeds found in seeds examined in 1919. 

NOMENCLATURE, GRAY’S MANUAL, 17TH EDITION, 1908. 

. COMMON NAME. SOrmENTIFIO NAME 

1. Apetalous peppergrass Lepidium apetalum Willd. 
2. Barnyard grass Echinochloa crusgalli (L.) Beauv. 
38. Black medick Medicago lupulina L. 

4. Bladder ecampion Silene latifolia (Mill.) B. & R. 
5. Blue field madder Sherardia arvensis L. 
6. Blue vervain Verbena hastata L. 

7. Canada thistle Cirsium arvense (L.) Seop. 
8. Catnip Nepeta cataria L. 
9. Chicory Cichorium intybus L. 

10. Common mallow Malva rotundifolia L. 
11. Corn spurrey Spergula arvensis L. 
12. Crabgrass Digitaria sanguincilis (L.) Scop. 

13. Dock Rumex sp. 
14. Ergot *Claviceps purpurea (Fr.) Tul. 
15. Evening primrose — Oenothera biennis 

16. False flax Camelina microcarpa Andrz. 
17. Field peppergrass Lepidium campestre (L.) R. Br. 
18. Five finger Potentilla monspeliensis L. 

19. Fowl meadow grass Glyceria nervata (Willd.) Trin. 
20. Goosefoot Chenopodium album L. 
21. Green foxtail Setaria viridis (L.) Beauv. 

22. Heal-all Prunella vulgaris L. 
23. Hedge mustard Sisymbrium officinale (L.) Scop. 
24. Knot-grass Polygonum aviculare L. 

25. Lady’s thumb Polygonum persicaria L. 
26. Mayweed Anthemis cotula’ L. 
27. Mint Mentha sp. 

28. Moth mullein Verbascum blattaria L. 
29. Mouse-sar chickweed Cerastium vulgatum L. 
30. Mustard Brassica nigra (L.) Koch. 

31. Night-flowering catchfly Silene noctiflora L. 
32. Old-witech grass Panicum capillare L. 
33. Ovoid spike rush Eleocharis ovata (Roth.) R. & S. 

34. Ox-eye daisy Chrysanthemum leucanthemum L. 
35. Pennsylvania persicaria Polygonum pennsylvanicum L. 
36. Pigweed Amaranthus retrofiexus L. 

37. Plantain Plantago major L. 
38. Quack grass ' Agrapyron repens (L.) Beauv. 
39. Ragweed Ambrosia artemisiifolia L. 

49. Ribgrass Plantago lanceolata L. 
41. Rugel’s plantain _Plantago rugelii Done. 
42, Russian thistle Salsola Kali tenuifolia (L.) G. F. W. Mey. 

43. Sedge Carex unidentified. 
44. Sheep sorrel Rumex actosella L. 
45. Slender crabgrass Digitaria filiformis (l.) Koeler. 

46. Spiny sow thistle Sonchus asper (L.) Hill. 
47. Sprouting crabgrass Panicum dichotomifiorum Michx. 
48. White vervain Verbena urticasfolia L. 
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A list of weed seeds found in’seeds examined in 1919. 
—Concluded. 

NOMENOLATURE, GRAY’S MANUAL, 17TH EDITION, 1908. 

97 

ComMMON NAME. 

49, Wild buckwheat 
50. Wild carrot 
51. Wild madder 

52. Wild peppergrass: ' 
53. Willow herb 
54. Wormseed mustard 

55. Yarrow 
56. Yellow daisy 
57. Yellow foxtail 
58. Yellow rocket 

Table showing results of examination of 

IQIO. 

NAMES OF WEEDS. 

Red clover. 

SOIENTIFIC NAME 

Polygonum convolyulus L. 
Daucus carota 
Galium mollugo L. 

Lepidium virginicum L. 
Epilobium adenocaulon Haussk. 
Erysimum cherianthoides L. 

Achillea millefolium _L. 
Rudbeckia hirta L. 
Setaria glaneca (L.) Beauv. 
Barbarea vulgaris R. Br. 

samples of seeds in 
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Table showing results of examunation of samples of seeds iw 
r9r9—Concluded. 

NAMES OF WEEDS. 
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Table showing the results of examination of samples of seeds 

collected by the wmspectors in the spring of 1919, arranged 

alphabetically by towns and dealers. 

Station number. | 
8984. 

$8967 

+8968 

18973 

+8976 

8963 

+8978 

KIND OF SEED, NAME AND TOWN OF 
DEALER. 

ALSIKE CLOVER. 
Banger Farmers’ Union. 

Alsike, N. Wertheimer & Sons_-_----- 
Houlton. John Watson & Co. 

10 Bags Stark Ace Alsike +#86567_--- 

Bangor. 

Houlton. John Watson & Co. 
25 Bags Stark Ace Alsike +86567A__- 

Houlton. John Watson & Co. 
20 Bags Mixed Pine Tree Alsike__--_- 

Houlton. John Watson & Co. 
10 Bags Ace Alsyke +#148351_-------__ 

Houlton. John Watson & Co. 
AUS VikesrAt. MONG. Gi th 252 ee oo ae ee 

Portland. Allen, 
Alsike 

Waterville. Farmers’ Onion 
Alsike, N. Wertheimer « 

Waterville. Farmers’ Uniou 
Alsike, N. Wertheimer & 

Waterville. Farmers’ Union 
Alsike, N. Wertheimer & 

Waterville. Farmers’ Union 
Alsike, 

Waterville. Farmers’ Union of Maine. 
Alsike, N. Wertheimer & Sons___----- 

HUNGARIAN. 
Portland. Kendall & Whitney. 
Hungarian Seed, A. M. G@. S. #1 __-- 

MAMMOTH CLOVER. 
Houlton. John Watson & Oo. 

10 Bags Ace Mammoth Clover #143351 

OATS. 
Bath. Pine Tree State Seed Co. 

Oats, Sample #1. 5 : 
Bath. Pine Tree State Seed Co. 

Oats, Sample #2. A. M. G. S.------- 
Norway. H. E. Gibson. 

Oats, Dept. of Agriculture, Augusta__ 
meeceaue Isle. John L. Seribner. 

BUSr se sae ee eee 

Springvale. A. A. Wilson. 
OatsaeAne MeniGrms: 

PuRITY. | 

*Kinds of Weed Seeds, 

b 
| 7 

Sl ue 
3 2} 
=) ° 
Oo oa 

99.0 95.2 |44, 31, 58, 26, 7. 

93.0 | 92.9 |8, 31, 20, 44, 16, 17, 6, 
45, 42, 41, 23, 50, 54, 
8, 43. 

92.0 94.1 18, 31, 20, 44, 17, 16, 13, 
40, 23. 

95.0 94.2 |81, 3, 44, 20, 16, 26. 

91.2 90.7 |44, 31, 37, 29, 40, 3, 58, 
18, 13, 21, 26, 41, 20, 

| Bye iG, BB Ge, Zee re 

= 98.0 |3, 31, 20, 29, 44, 16. 
| 

oe 98.1 |3, 31, 44. 

Or, || Grd) i Sal) a, ay 
| 

ys. O56 ae Slew. 
| 

99.0 | 94.2 131, 7, 44, 18, 19. 

99.0. | 94.0 |31, 7. 
| 

99.0 | 98.7 |44, 16. 

ay 99.3 |32, 21, 36, 48, 57, 12 

91.20 | 98.1 |40, 50, 21, 20, 3, 25, 26, 
44, 22, 18, 9, 1. 

= 99.0 /|11, 38, 36, 2, 39. 

= 99.6 38. 

= 98.97 |49, 57. 

o= 90.44 |57, 21, 25, 30, 35, 24, 
18, 31, 44, 36. 

= 98.66 |36, 49, 21, 25, 138, 52, 
57. 

Dee ene 

*The numbers refer to weeds named in the table on page 96. 
peppergrass, 2 is Barnyard grass, ete. 

ySample taken under directions with guaranty and sent in by dealer. 

E.g. 1 is Apetalous 
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Table showing the results of examination of samples of seeds 

collected by the imspectors in the spring of 1919, arranged 
alphabetically by towns and dealers—Concluded. 

KIND or SEED, NAME AND Town OF 
DEALER. 

Station number. 

OATS—Concluded. 
8982|'Weeks Mills. Wiscasset Grain Co. - 

| Elwood Seed Oats. C. O. B. #1-_-- 

| RED CLOVER. 
+8969 Houlton. John Watson & Co. 

15 Bags Ace Medium Clover__-------- 

+8971|Houlton. John Watson & Co. 
15 Bags Bemis Pine Tree Med. Clover 

FESO Oe Sen eel eit SRNR erase Salk 
+8977|Houlton. John Watson & Co. 

8 Bags Ace Medium Clover #€143351 | 
| 
| 

| REDTOP. 
+8961/Portland. Patrons Co-operative Cor- 

| poration. 
EO OLUS Ee CeO D196 7G aes 

48062 Portland. Patrons Co-operative Cor- 
poration 

|RECER Ce IG Jo wee vet NN te eer ON SE RETR 

TIMOTHY. 
48970 Houlton. John Watson & Co. 

| 25 Bags American B. H. Globe Tim- 
ONMONY SiAGBB bye ap eS ee 

48981|Houlton. John Watson & Co. 
Pine Tree Timothy #62553_-22225_-22 == 

*The numbers refer to weeds named in the table on page 96. 
peppergrass, 2 is Barnyard grass, ete. 

PURITY. 

Bb 
| “4 

ro 
HS Fg 
3 3 
3 ° 
o ey 

98.0 

98.0 

99.0 

91.20 

96.0 

96.0 

98.51 

97.7 

98.6 

98.0 

95.2 

95.6 

99.4 

‘*Kinds of Weed Seeds. 

13, 36. 

21, 40, 39, 37, 20, 18, 
41, 4, 25. 

21, 3, 18, 40, 50, 47, 4. 

40, 20, 21, 50, 13, 22, 
10, 44, 25, 4. 

55, 27, 18, 14. 

55, 43, 18,. 14, 28, 29, 
37. 

44, 55, 
46. 

15, 43, 

22, 56, 17, 53; 

56, 14, 52, 44. 

E.g. 1 is Apetalous 

+Sample taken under directions with eran and sent in by dealer. 
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INSECTICIDES AND FUNGICIDES 1918 AND 1tog19. 

REQUIREMENTS OF THE LAw. 

The law regulating the sale of fungicides and insecticides 

was enacted by the legislature of 1911. The scope of the law 

is the same as the National Law. It is very broad and includes 

all materials which are used for preventing, destroying, repell- 

ing 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. 

There are special standards and requirements for Paris 

green and lead arsenate and penalties for adulteration and mis- 

branding. The full text of the law can be had on application 

to the Commissioner of Agriculture at Augusta. 

RESULTS OF ANALYSES. 

The results of the examination of all of the samples re- 
ceived from the Commissioner of Agriculture during the years 
1918 and 1919 are given in the table that follows. 
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Insecticides and Fungicides Analyzed in 1918 and 1919. 

Name and Address of| 
Maker, Name of Goods | 
and Source of Sample 

ARSENATE OF LEAD 
: PASTE 
General Chemical 
New York City. Or- 

Claims Made on Label 
| 

| 
| 

chard Brand Arsenate 
of Lead Paste. 
Gay, Waldoboro. 

J. T. 

Merrimac Chemical Co., 
Boston, Mass. Swift’s 
Arsenate of Lead. L. 
A. Davis, Benton. 

Powers Weighman & 
Rosengarten Co., Phil- 
delphia, Pa. Lead Ar-|: 
senate Paste. Ofek 
Nichols, Orono. 

ARSENATE OF LEAD 
POWDER 

Corona Chemical Co., 
Milwaukee, Wis. Co- 
rona Arsenate of Lead. 
eH Oriew ce ©os 
Rockland. 

Corona Chemical Co., 
Milwaukee, Wis. Co- 
rona Dry Powdered 
Arsenate of Lead. Mor- 
rison-Joy  Co., Ells- 
worth. 

Grasselli Chemical Co., 
Cleveland, Ohio.  Ar- 
senate of Lead Pow- 
der. H. I. Engley, 
Waldoboro. 

Martin-Senour Co., Chic- 
ago, Ill. Dry Pow- 
dered Arsenate of Lead. 
Alexanders’ Pharmacy, | 
Main St., Ellsworth. 

Merrimac Chemical Co., 
Boston, Mass. Swift’s| 
Dry Arsenate of Lead. 
C. E. Alexander, Ells- 
worth. 

Sherwin-Williams Co., 
Cleveland, Ohio. 
senate of Lead Dry. 
Jones & Stetson, Dam- 
ariscotta. 

Ar-| 

| 

Co.;/Not less than 9.8 per cent total me- 
tallie arsenic equivalent to not less 
than 15 per cent arsenic oxide and 
not to exceed 0.48 per cent in water 
soluble metallic arsenic equivalent to 
0.75 arsenic oxide and not to ex- 
eced 50 per cent water. 

Moisture not over 50 per cent; arsen- 
ic oxide 12.5 per cent; lead oxide 
31.5; water soluble arsenic not over 
0.75 per eent. One pound. 

Not less than 15 per cent arsenic ox- 
ide; not more than 0.75 per cent 
water soluble arsenic; 
a 50 per cent water basis. One 
pound. 

Over 63 per cent lead oxide; 30 per 
cent arsenic oxide and not over .75 
per cent free or water soluble ar- 
senic. One pound. 

Lead arsenate 98 per cent; inert 2 per 
cent; total arsenic 19.5 per cent; 
arsenic water soluble .5 per cent. 
One pound. 

Lead arsenate 96 per cent. Inert in- 
gredients 4 per ecent.. Total arsenic 
expressed as metallic ‘arsenic 20 per 
cent; arsenic in water soluble form 
expressed as metallic arsenic 0.50 
per cent; not over 0.75 per cent 
water soluble arsenic and arsenious 
oxide and at least 31 per cent ar- 
Senic oxide. One pound. 

Not less than 30 per cent arsenic ox- 
ide and not over 1 per cent of ar- 
senic oxide in water soluble. One 
pound. 

Not less than 63 per cent of lead cal- 
culated as lead oxide and not less 
than 25 per cent of arsenic calcu- 
lated as arsenic oxide. When mixed 
to a standard paste containing 50 
per cent water it contains not over 
% of one per cent water soluble ar-) 
senic. One pound. 

|Not less than 30 per cent arsenic ox-) 
ide and not more fhan 1 per cent) 
of arsenic oxide in water soluble. 
form. One-half pound. 

One pound. | 

1 pound on) 

Results of Examina- 
tion 

No. 30485. Slightly 
low in weight. Com- 
position as claimed. 

No. 30477. Weight 
and composition as 
claimed. 

No. 30473. Weight 
and composition as 
claimed. 

No. 30487. Slightly 
low in weight. Com- 
position as claimed. 

No. 30498. Weight 
and composition as 
claimed. 

No. 30486. Slightly 
low in weight. Com- 
position as claimed. 

No. 30496. Below 
claimed arsenic ox- 
ide guaranty. 
Weight as claimed. 

No. 30475. Moisture 
content high. 
Weight and total 
and water soluble 
arsenic as claimed. 

No. 30484. Weight 
and composition as 
claimed. 
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Insecticides and Fungicides Analyzed in 1918 and 19709. 

—Continued. 

Name and Address of 
Maker, Name of Goods Claims Made on Label Results of Examina- 
and Source of Sample tion 

ARSENATE OF LEAD. 
DILUTED POWDER 

Sterling Chemical Co.,/Barium carbonate 36 per cent; ar-|No. 30494. Low in 
Cambridge, Mass. Ster-| senate of lead 5 per cent; inert in-) arsenic. Misbranded 
lingworth He-Bo. R.| gredients 59 per cent; arsenic in} and adulterated. 
B. Stover, Main &| water soluble not more than .3 per] Weight as claimed. 
Central Streets, Bucks-| cent. Total arsenic (expressed as 

~ port. minetallic) not less than 2 per cent. 
One pound. 

ARSENATE OF LIME eect 
Toledo Rex Spray Co.,|Total arsenic 26 per cent; water sol-/No. 30500. Weight 

Toledo, © Ohio. Rex} uble under .1 per cent. One pound.| and composition as 
Calcium Arsenate. The claimed. 
Phair Co., Limestone. 

ARSENATE OF SODA ; ‘ , ; : 
Hemingway & Co., Inc.,|Contains active ingredients in terms|No, 39501. Weight 
Bound Brook. N. J.| of metallic arsenic about 24 per} and composition as 
J. Heminway’s Sodium| cent. In terms of arsenic oxide] ¢lgimed. 
Arsenate. R. M. Bar-| about 387 per cent. Three pounds 
ker, Presque Isle. net. 

ARSENITE OF ZINC t 
General Chemical Co.,|Not less than 90 per cent dry arsenite|No, 30482, Weight 
New York. Orchard} Of zine; imert ingredients 10 per| slightly low. Com- 
Brand Arsenite of Zinc.| cent. Total arsenic expressed as} position as claimed. 
powdered. F. L. Rob-| Per centum of metallic arsenic not 
ertson, New Castle. less than 30.5 per cent. Arsenic in 

water soluble form expresed as me- 
tallic arsenic not more than 1.00 
per cent. One pound. 

PARIS GREEN i 
Ansbacher’s — Insecticide)Contains more than 50 per cent of/No. 30492. Low in Co., New York City.) arsenious tri-oxide and less than weight. Composi- 

Paris Green. G. A.| 3% per cent in the ‘free’ state.| tion as claimed. 
ee Co.. Water-| One pound. 
Ville. 

Detroit White Lead |Not less than 50 per cent arsenious|No. 30493. Weight 
Works, Detroit, Mich.| Oxide in combination with copper| and composition as 
Roger's Paris Green.| and not more than 3% per cent] ¢laimed, 
E. W. Wright, Madi-| Water soluble arsenious oxide. One 
son. pound. 

. W. Devoe & ©. 1T.|Not less than 50 Per cent arsenious|No. 30480. Weight 
Reynolds Co., New} Oxide combined with copper and not} and composition as York. Paris Green. W.| More than 34% per cent of water] claimed. 
P. Keenan, 28 Brack-| Soluble arsenic. One-fourth pound. 
ett St., Portland. 

Liggett & Brothers, New Not less than 50 per cent arsenious No. 30472. Weight 
York. Paris Green.| OXide and not more than 3% per| and composition as 
Louis K. Liggett Go... cent of water soluble arsenic. One- claimed. 
Bangor. fourth pound. 

Not less than 50 per cent arsenious 
Martin-Senour Co., Chic-, OXide in combination with copper No. 30490. Low in 

ago, Ill. Pure Paris) and not more than 3% per cent| weight. Composi- Green. G. W. Berry) Water soluble arsenious oxide. | tion as claimed. 
& Son, West Paris. 

Nitrate Agencies Co., | Not less than 50 per cent arsenious No. 30499. Weight 
New York City. Naco| Oxide and not more than 3% per) and composition as Paris Green. W. C.| cent water soluble arsenious oxide.) claimed. 
Brown, Limestone. | Two pounds. | 

SSS 
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Insecticides and Fungicides Analyzed in 1918 and 1919. 

Name and Address of 
Maker, Name of Goods 
and Source of Sample 

Nitrate Agencies Co., 
New York City. Vitro 
Paris Green. We) ee 
Ham, Lewiston. 

Pfeiffer Color Co., Inc.. 
New York. Strictly 
pure Paris Green. Jack- 
son Drug Co., Gardi- 
ner. Walter D. Spauld- 
ing, Hallowell. 

Sherwin-Williams Co., 
Cleveland, Ohio. Paris 
Green. Bean’s General 
Store, Cliton. 

FUNGICIDE 
Nitrate Agencies Co., 
New York. Vitro Bor- 
do Mixture. We 12, 
Ham, Lewiston. 

COMBINED FUNCI- 
CIDES AND INSEC- 

TICIDES 
Bowker Insecticide Co., 
Boston, Mass. Bow- 
ker’s Pyrox. TieeAY 
Davis, Benton. E. B. 
Gardner & Co., Bucks- 
port. 

General Chemical OCo., 
New York. Orchard 
Brand Bordeaux Zinc. 
F. L. Roberts, New 
Castle. 

Kil-Tone Co., Vineland, 
N. J. Improved Kil- 
tone. Eaton Hard- 
ware Co., Brunswick. 

Martin-Senour Co.. Chic-) 
ago, Ill. Potato Spray. 
Alexander’s Pharmacy, 
Ellsworth. 

Sherwin-Williams Co., 
Cleveland, Ohio. Tub- 
er Tonic. W. B. Arn- 
old & Co., Waterville. 

—Concluded. 

Claims Made on Label Results of Examina- 
tion 

Guaranty as above. One pound. No, 30489. Slightly 
low in weight. 
Composition as 
claimed. 

Not less than 50 per cent of arsen-|Nos. 30479 and 30502. 
ious oxide in combination with} Weight and com- 
copper and less than 3% per cent| position as claimed. 
water soluble arsenic over 29 per 
cent copper oxide. No. 30479, One- 
fourth pound. No. 30502, One pound. 

‘Not less than 50 per cent arsenious|No. 30476. Weight 

not less than 6 Der cent other mat- 

ents not more than 81.25 per cent; 

22.5 per cent dry arsenate of zinc; 
inert ingredisnts not more than 73. 
per cent; total arsenate expressed| 
as metallic arsenic not less than 
7.62 per cent; arsenic in water sol-| 
uble form expressed as metallic ar-| 
senie not more than .57 per cent. 
One pound. | 

| 

Total copper expressed as metallic 2)No. 
per cent; dry lead arsenate 27 per) 
cent; inert ingredients 64.67 per) 
cent; total arsenic expressed as me-| 
tallic 5.8 per cent; arsenic in water) 

claimed. 

9 
a 30481 

claimed. 

76.3; arsenie 5.1 per cent; water sol-) 
uble 0.35 per eent; total metallic) 
arsenic 5.19 per cent. One pound.) 

to offset 

| 

Paris green 60 per cent; copper of|No. 30491 
bordeaux materials 6 per cent; in-) 
ert ingredients 34 per cent; total 
arsenic expressed as per csntum of! 
metallic arsenic not less than 24) 
per cent; arsenic in water soluble} 
forms expressed as per centum of) 
metallic arsenic not over 3 per cent.. 

claimed. 

enough over 

oxide in combination with copper) and composition as 
not more than 3144 per cent arsen-| elaimed. 
ious oxide soluble in water. One 
pound. 

Copper oxide not less than 7144 per|No, 30488. Slightly 
eent calculated as metallic copper} jow in weight. 

Composition as 
ter classed as inert not more than} ¢laimed. 
94 per cent. One pound. 

Not less than 12 per cent lead oxide|/Nos, 30478 and 30495. 
and 1.5 per cent copper; arsenic} No, 30478 slightly 
oxide 5.25 per cent; imert ingredi-| jow in weight. 

Weight of No. 30495 
arsenic water soluble not more} and eomposition of 
than 0.75 per cent; total arsenic] both samples as 
not less than 3.42 per cent. One! ¢elgimed. 
pound. 

Not less than 4.5 per cent copper and No, 30488. Weight 

_and composition as 

Weight 
and composition as 

soluble form expressed as metallic 
1.17 per cent. Ons pound. | 

Active ingredients 23.7 per cent; paris No. 30497. Slightly 
green 13.5 per cent; copper of bor-| under guaranteed 
deaux mixture 10.2 per cent; inert’ percentages but 

wgight 

. Weight 
and composition as 
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