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CFFICIAL DOCUMENT, No. 7. 

FOURTEENTH ANNUAL REPORT 

OF THE 

Secretary OL AgricuiLunre. 

DEPARTMENT OF AGRICULTURE, 

HarrispurG, Pa., January 1, 1909. 

Hon. Edwin 8. Stuart, Governor of Pennsylvania: 

Sir: I respectfully submit my Sixth Annual Report as Secretary 
of Agriculture of the Commonwealth, the same being the 14th 
Annual Report of this Department. 

The year has been crowned with an abundant yield of the fruits 
of the soil, notwithstanding the fact that over the greater portion 
of the State one of the severest droughts ever known to our people 
prevailed Curing the portion of the season when some of our farm 
crops should have been making their largest development. The 
drought set in about the time of wheat harvest and continued until 
late in the autumn. Many of the small streams upon which farmers 
depended for watering their stock dried up during the latter part of 
the summer, and in very many instances livestock had to be driven 
a number of miles for their water supply. Great fears were enter- 
tained for the potato and corn crops, and the final result, as seen 
when these crops were harvested, proved that Pennsylvania farmers 
have learned how to preserve the moisture provided by the winter 
snows and the rain fall of the spring and early summer. When 
the corn crop of the entire State shows an average of forty bushels 
per acre and the potato crop makes an equally good record, with 
scarcely rainfall enough at any period during the growing seasou 
to moisten the surface of the earth to the depth of an inch, it is 
apparent that intelligent culture and the skillful application of the 
methods employedin recent years for the conservation of soil mois- 
ture will go a great way in overcoming adverse natural conditions. 

INTEREST IN CORN CULTURE. 

The corn crop is fast coming to be recognized as being of at least 
equal importance with the wheat crop, which, a few decades ago, 
was regarded as the one great money producing crop of the Ameri- 
can farmer. The superior excellence of maize or Indian corn for 
feeding purposes, particularly for animals that are being prepared 
for the butchers’ market, gives to it a value that cannot be claimed 
for any of the other cereals. The introduction of the silo into 
common use by the rapidly increasing number of farmers that are 
turning their attention to dairy farming has had much to do with 
increasing the estimated value that is placed upon this crop. The 
various uses to which it is applied in the preparation of food sup- 
plies for the human family is also an important element in increasing 
the importance of this valuable product. 

(3) 
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It is very gratifying to note that as the apparent importance 

of the crop increases, farmers are seeking to increase their knowl- 

edge of the conditions most favorable to its production. Reference 

was made to this matter in my last report—particularly to a new 

departure inaugurated by the introduction of the “Corn Show” in 

our State. Arrangements are now being made for a corn exhibit 

at the State Capital during the fourth week of January that prom- 

ises to surpass anything of the kind ever attempted before. It is 

to be hoped that the Annual Corn Show of Pennsylvania has come 

to stay and that this and every other means for increasing interest 

in this valuable crop will receive at the hands of Pennsylvania 

farmers, the attention they merit. 

DIVERSITY OF CROP PRODUCTION. 

Pennsylvania possesses an advantage over many of her sister 

states in the fact that owing to the diversity of her soils and the 
difference in the altitudes of the various sections of the State, 
resulting in great variety of climatic conditions, there are but few 
of the farm crops adapted to the Temperate Zone that may not be 
grown with profit within her borders. This, with the fact that no 
state in the Union can boast of a home market, such as our people 
enjoy, makes our State especially attractive to enterprising and 
intelligent farmers, who are not satisfied to continue year after 
year in the production of crops and the pursuit of methods that have 
little more than their antiquity to recommend them. New crops, 
new methods and new systems of cultivation are brought into use. 
The aid of Science is being invoked, new plants are being introduced 
and new farm industries are being developed. This does not by 
any means imply that the old industries that made the Pennsyl- 
vania farmer of generations past famous for his thrift and pros- 
perity have been abandoned, but by the application of scientific 
principles, old methods have been improved so that the margin of 
profit has been increased. The enormous wastes of the past have 
been diminished and the success that it is possible to secure even 
from small profits, has been achieved. 

FRUIT CULTURE. 

The interest in fruit culture continues, and fruit production in 
some sections of the State may be regarded as a leading industry. 
More attention is being given to the investigation of the subjects 
of storing and marketing fruits than was formerly the case. With 
the favorable climatic conditions for fruit production that our State 
possesses and the increased attention that is being given to the 
preservation of the health of fruit trees and the destruction of in- 
jurious pests, Pennsylvania is bidding fair to take high rank in the 
future as an important fruit growing state. 

But while in some sections of the State large commercial orchards 
of the very choicest varieties of fruit are being planted and the 
planting is being followed by systematic fertilization and cultiva- 
tion, it is to be regretted that in other sections the farm orchard is 
being neglected and the home supply of one of Nature’s most valu- 

able and healtful gifts to mankind is growing less every year. 
The fruit industry continues to receive very valuable help from 

the State Horticultural Association. The annual meeting of this 
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Association brings together the most practical and successful fruit 
growers of this and other states, and its published discussions of 
questions relating to this industry possesses great educational value. 
I would respectfully recommend that a reasonable appropriation be 
made to this Department by the General Assembly for assisting 
the Association in its work. Its members, prompted by patriotic 
motives alone, are willing to give to the work of their organization 
their time and contribute their expenses while attending its meet- 
ings, and it is only reasonable that the charges necessary to secure 
thoroughly competent instructors, as well as to publish a complete 
Journal of their proceedings for public distribution, should be borne 
by the State. 

LIVESTOCK AND SOIL FERTILITY. 

In my last report, reference was made to the good work that is 
being done by the State Livestock Breeders’ Association in en- 
couraging the production of more livestock and a corresponding 
improvement in the quality of the same. The meetings of this Asso- 
ciation are increasing in interest every year and the value of the 
literature it distributes relating to the livestock industry, entitles 
it to the favorable consideration of the law makers of the State 
when they come to make disbursements from the State Treasury for 
the public good. A few hundred dollars appropriated annually to 
assist this Association in carrying on its work will, I am sure, if 
made, yield a substantial return. 

It is true that Pennsylvania does not possess equal advantages 
with some of the Western States for the production of livestock. 
The great ranges of cheap pasture lands that are still to be found 
in some portions of the West and Northwest give to those sections 
advantages for stock raising that we cannot claim to possess, and 
yet we know that there are stockmen in Pennsylvania who, by study- 
ing our markets, and by devoting their efforts to producing nothing 
but the. best, succeed in obtaining fair profits. One of the advan- 
tages secured by raising livestock upon the farm is that of being 
able to keep up the fertility of the soil with more certainty and less 
trouble than can be done by producing any other commodities for 
market. Of course I do not wish to be understood as claiming that 
stock raising possesses any advantage in this respect over Dairy 
Husbandry. 
We may not have reached the period when it is absolutely neces- 

sary to husband the fertility of our soil with the same carefulness 
that must be observed in many of the countries of the old world, 
but the sooner we come to a full realization of the fact that the 
American farmer, if he would be faithful to his trust, must be pre- 
paring to feed in the near future a much greater population than 
we are, with all our resources able to maintain at the present, the 
better it will be for us. We must, therefore, come as speedily as 
possible to a realization of the importance of so conducting our 
farm operations as to enable us to return to the soil, for the support 
of plant life, as much as is possible of the plant food withdrawn by 
the crops we raise. 

It is important also that we come to an early appreciation of the 
fact that there is much needless waste going on of matter that we 
cannot afford to lose. In some sections of the State, where but a 
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few years ago fine crops of corn, wheat and other cereals were 
giown, farming is being wofully neglected. The former owners of 
the land have sold their farms to mining companies who are taking 
out the coal with which it is underlaid, and but little attention is 
being given to the surface, which, in many instances, is falling in, 
leaving the soil so broken up aud uneven as to render it impossible 
of cultivation. Where the surface remains unbroken on account of 
the greater depth and more secure covering of the coal, a want of 

proper attention to the soil has resulted in the loss of vegetable 
humus to such an extent that it is being rapidly washed away by 
heavy rains and carried into running streams, from which it even- 
tually finds its way into the sea. Iven where lands are kept under 
coostant cultivation and reasonable care is taken to have grass 
growing when the soil is not growing some other crop, there is 
danger of great loss in this way, especially in the more hilly and 
broken sections of the State. The soil upon steep hillsides can, in 
a very few years, be entirely destroyed by careless cultivation. In 
some countries of the old world, steep lands are terraced to prevent 
waste by washing, and in our own country many of our most careful 
farmers leave, at certain intervals, strips of land unplowed, run- 
ning horizontally along the hillsides to break the current of water 
resulting from heavy rains. 

3ut great as is the danger of soil destruction by the process 
already referred to, it does not equal the depletion resulting from 
unskillful and careless cultivation. The lack of proper crop rota- 
tion so arranged to preserve, as far as possible, a proper balance 
of the food plant, as well as the vegetable humus of the soil, is 
responsible for a much more rapid exhaustion of its fertility than 
can be attributed to the waste resulting from heavy rains. 
A few years ago it was not an uncommon thing for farmers in the 
Wes ern and Northwestern states to burn their stacks of straw 
instcad of returning the same to the land. They were accustomed 
to say “We need no manure and the easiest method for getting the 
straw out of our way is to burn it.” Nothing of this kind is heard 
now; but on the contrary every prudent farmer is careful to get back 
to the land all vegetable matter that cannot be sold with profit. A 
falling off from twenty to fifty per cent. in their crops in a period 
of a few years was sufficient warning that a change of method was 
necessary, and happily in most instances the warning was headed. 

The result of proper care, growing out of a sense of need, as seen 
in some of the eastern counties of our own State, present a very 
great contrast with what has been referred to as existing but a few 

years since in the West. - Many farms that have been under constant 
cultivation for more than two centuries are to-day producing better 
yields than ever before. 

I have directed attention to the great need of taking care of the 
soil for the reason that I consider it the most important question of 
the day in which we live. The farmers of this country may be justly 
proud of what they are doing for humanity. The reports of the 
total farm products of the country for the last few years are large 
enough to be almost bewildering, but the necessity to increase these 
products is upon us. Rapid as is the increase of our farm produc- 
tions, our population is growing more rapidly still. We must not 
only provide for our own people, but we must continue to help to 
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feed the world. In every effort for the welfare of our race, Pennsyl- 
yania has stood in the front line and borne her full part, and in the 
effort to provide for the rapidly increasing population of the world, 
the farmers of Pennsylvania must direct their effort toward the 
improvement of methods, the increase of soil fertility and the use 
of every advantage revealed by science for increasing the yield of 
every acre of land under cultivation. 

In all this effort to increase the producing capacity of the soil, the 
importance of the presence of livestock upon the farm must not be 
overlooked. In this way plant food as well as the vegetable matter 
needed to keep up the supply of humus in the soil, so essential to the 
prevention of waste, by washing, will be returned to the land and 
its producing power will be preserved. 

DAIRY INDUSTRY HELPFUL TO SOIL FERTILITY. 

The farm that supports a dairy of which, I am glad to say, there 
are many in the State, has equal advantages for soil improvement 
with the farm that is devoted to stock breeding, and it is gratifying 
to note that the interest in this industry seems to be increasing. The 
prices realized for milk and butter have been increasing gradually 
during the last few years, so that dairymen have every encouragment 
not only to- continue in the business, but to enlarve their operations. 

In my last report, reference was made to the good work being done 
by the State Dairy Union. Its annual meetings bring the most pro- 
gressive dairymen of the State together for the discussion of sub- 
jects of vital interest to their calling. The best instructors available 
are secured from among the most successful dairymen, and from the 
Agricultural Experiment Stations of the country, and a full state- 
ment of the proceedings of the meeting including all lectures and 
discussions is published and distributed among the dairymen of the 
State for their enlightenment. The Dairy Union is therefore an ac- 
tive educational force that is constantly at work, and for this reason 
I would recommend that an appropriation be made by the General 
Assembly of a specific sum, bearing some comparison to the impor- 
tance of the work, to be applied by this Department toward meeting 
the expenses incurred by the Union in holding its meetings and pub- 
lishing and circulating the reports of its proceedings. 

DEPARTMENT EXPANSION AND WORK. 

The constant effort of this Department has been directed, ever 
since its creation, to secure the greatest progress possible in all the 
various lines of agricultural activity. The Department has grown 
as might have been expected. Its power for good was recognized by 
the people as well as by their representatives in the General Assem- 
bly as soon as it was organized and its activities were begun. 
Each successive Legislature has added something to its duties so 
that at the present time it consists of six distinct Divisions or 
Bureaus, each of which is doing a specific and important work for 
the agriculture of the State. 

FARMERS’ INSTITUTES. 

The Division of Farmers’ Institutes is growing in importance 
every year. The wisdom of the General Assembly that framed the 
law creating the Department, in providing that this work should be 
under the supervision of a competent head, is clearly seen. The work 

- 
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is systematically organized. The local manager in each county is 

usually the person selected by the Agricultural Society of the county 

as its representative upon the State Board of Agriculture, and it is 

to be presumed that the most active farmers of the several counties 

are members of the Agricultural Society and that they will select 

one of the most capable of their number to represent them upon this 
important Board. In case the Agricultural Society of a county 

fails to elect a representative upon the State Board, or if the person 

elected is not so situated as to be able to take charge of the Institute 
work for his county (a condition that rarely occurs), the State Direv- 

tor of Institutes, after securing such information as enables him to 
choose wisely, makes the selection of the county manager; so that 
there is but little chance of failure to get the right man. The 
local manager, in compliance with the provisions of the Act of 
Assembly, has the assistance of a local county committee, composed 
of representatives of such county agricultural associations as exist 
in the county. With this complete organization of the work, extend 
ing from the local managment up to the Department, where the 
efficient Deputy Secretary and Institute Director has control, the 
phenominal success of the Institute work in our State is not to be 
regarded as a matter of wonder or surprise. Great care is taken 
in the selection of institute instructors, so that none but the best 
that it is possible to secure with the means provided by the General 
Assembly, are employed. Every one placed upon the lecture force 
is expected not only to understand the theory of the subjects upon 
which he engages to give instruction, but he must have had the 
experience necessary to enable him to know, with certainty, how his 
theories work out when put into practice. As far as is possible, lady 
assistants are secured to give instruction upon subjects relating to 
Household Economics and the conduct of affairs about the home. 

BUREAU OF ECONOMIC ZOOLOGY. 

The work of this Bureau during the year was conducted with the 
same activity that has characterized all of its operations since mv 
connection with the Department. The cooperative investigations 
begun by this Department and the National Department of Agricul- 
ture, of the injurious effects of certain insects to the grape industry, 
so important to the northwest section of the State, and the remedies 
for the same, was continued during the year. The work of nursery 
and orchard inspection provided for by Act of Assembly was carried 
forward with great activity and many demonstrations were given by 
the field agents of the Bureau, in different parts of the State, of the 
methods to be employed for the destruction of the San José Seale 
and other insects injurious to fruit and destructive to fruit trees. 
The monthly bulletins, edited by the Chief of the Bureau, full of in- 
formation for fruit growers and farmers generally, made their 
regular visits to forty thousand homes of the State. Many visits 
were made by the Economic Zoologist, personally, as well as by 
agents of the Bureau, to different sections of the State, to make 
observations concerning conditions reported to the Department by 
farmers who felt the need of instruction with regard to methods to 
be employed for the destruction of pests that were injuring their 
crops. In the absence of a Division of Botany and a Bureau of 
Vegetable Pathology, the Zoological Bureau did much to help out 
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along these respective lines. Plants sent to the Department for 
identification were named and instruction given as to their value or 
demerit. Questions relating to diseases of fruit and fruit trees, 
erains and other useful plants resulting from parasitic fungi, known 
by the general or common names of rot, smut, mildew, blight, etc., 
were answered and remedies prescribed. 

If a special appropriation sufficient to employ a competent assist- 
ant to the Economic Zoologist to do this kind of work should be 
made by our General Assembly, I believe it would yield a rich return 
in the benefit it would be to the agricultural and fruit growing inter- 
ests of the State. ; 

DAIRY AND FOOD BUREAU. 

No more important work can be committed to any Division or 
Department of a State government than that which relates to the 
purity and wholesomeness of food supplies. The health of the people 
is a matter of first consideration, and the Legislature that enacted 
the law creating this Department chose wisely in providing a Divi- 
sion with an officer in control of its affairs, whose duty it is to en- 
force the laws regulating the manufacture and sale of dairy and 
other food products. 

The Dairy and Food Commissioner has had a year of strenuous 
work. While most manufacturers of food commodities are honest 
men, doing a perfectly fair and honest business, it is to be regretted 
that there are a few, who, for the sake of securing the advantage 
that comes from their being able to undersell their competitors, 
will violate “the golden rule” and place upon the market goods of low 
standard, the inferiority of which is concealed by the use of certain 
antiseptics that are known to be injurious to health. In the selec- 
tion of agents and chemists, whose work consists in securing and 
analyzing samples of food commodities found in the markets of the 
State, great care is taken to employ intelligent and fair minded per- 
sons, who will conscientiously discharge the duties they owe to the 
Commonwealth without being in the least degree oppressive or un- 
fair to manufacturers and dealers in food products. The publicity 
given to violations of the law, through the publication of the monthly 
bulletins of the Bureau, continues to have a wholesome deterring 
effect upon unscrupulous dealers, but the number of prosecutions 
brought during the year shows that publicity alone will not suffice 
to keep our markets clear of unwholesome and undesirable food sup- 
plies. 

VETERINARY BUREAU. 

The Veterinary work of the Department expands more and more 
every year. The conduct of its affairs under the efficient manage- 
ment of Dr. Leonard Pearson, who has been in charge ever since 
the creation of the Bureau, has proved so helpful and satisfactory 
to the people of the Commonwealth as to greatly increase the de- 
mand for its service. The Act of May 25, 1907, providing for a 
Deputy State Veterinarian and otherwise increasing the working 
force of the Bureau, has been fruitful of good results. This Bureau 
and the State Livestock Sanitary Board are so closely associated 
in their work, that it is difficult to determine just where the duties 
and functions of the one end and the work of the other begins. The 
State Veterinarian is the Executive officer of the Board and the See 

2 
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retary of Agriculture being his constant advisor and associate in its 

active Ww ork, there is little need for drawing any line of distinction 

between the two, except in matters committed to the Board by Act 
of Assembly, for which specific appropriations are made. 

The work of both the Bureau and the Board during the year was 

characterized by unusual activity. The investigation work being 
conducted at the State farm, located in Delaware county, continued 

without interruption during the year. The meat inspection work 

provided for by the Act of “May 25, 1907, was carried forward with 
precision and activity and results most er ratifying to members of the 
Board and officers of the Department were achieved. 

The last two months of the year witnessed an unusual degree of 
activity in the Veterinary Bureau and Livestock Sanitary “Board, 
resulting from the outbreak of Foot and Mouth disease among cattle 
in the central part of the State. The disease spread rapidly, and the 
close of the year found both these divisions of the Department work- 
ing night and day for its extermination. Full details in relation to 
this outbreak will be found in the Veterinarian’s report herewith 
submitted. 

DIVISION REPORTS. 

The Director of Institutes, Economic Zoologist, Dairy and Food 

Commissioner and State Veterinarian, are all public officials © 

occupying positions created by Act of Assembly, who make fuil 
reports of the operations of the respective divisions of which they 
have charge. These reports are published in full as part of this 
Annual Department Report, arid for this reason it is needless that 
I should speak at length of the work carried on under their direction. 
I wish, however, to express my appreciation of the faithful service 
they have rendered to the Department and the Commonwealth, and 
my entire satisfaction with the same. 
‘There are other lines of work, the control of which has not been 

so distinctly provided for by the Legislature, that in organizing and 
reducing to system the various operations carried on by the 
Department, have beer treated as distinct division work, which need 
more specific notice in this report. 

FERTILIZER CONTROL. 

The law providing for the registration of commercial fertilizers 
sold in the State and the collection and analysis of samples of the 
same by this Department is no doubt saving to the farmers of the 
State many thousands of dollars every year. The Act of Assembly 
containing these provisions also enjoins upon the manufacturers of 
fertilizers the duty of placing upon the package containing the same 
a plainly printed statement of the character and amount of the plant 
food used in their composition. This information assists the farmer 
in two ways: First, it enables him to apply his fertilizer intelligently, 
using the amount of each fertilizing element contained in the mix- 
ture, that he considers necessary to produce the particular crop to 
which it is applied; and, second, it makes it possible to detect any 

fraud that the manufacturer might be disposed to practice. 
[turing the year, 2,757 samples of fertilizers were collected from 

56 different counties of the State, of which 1,112 were analyzed. Of 
these, 1,576 were taken from goods purchased for Spring and 1,181 
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for Fall crops. The sampling of Spring goods was begun on the 20th 
day of April and the Fall work was started on the 24th day of 
August. In each instance the work was continued four weeks and 
was conducted by 18 agents employed for this particular service. 
These sampling agenis, before beginning their work, are required 
to file with the Department an affidavit setting forth that they are 
not in any way interested in the manufacture or sale of any fertilizer, 
and that they will perform the duties assigned with fidelity, in 
accordance with the requirements of the law to the best of their 
ability. 

The money for this work is specifically appropriated by the Gen- 
eral Assembly, sufficient appropriation being made to cover two 
years at each biennial session, and the amount of the appropriation 
is determined by the amount of license fees paid by manufacturers 
for the sale of their goods in the State during the last preceding 
year. It will be seen, therefore, that this work, so important to 
the agriculture of the State, imposes no burden upon the Common- 
wealth, but is entirely self-sustaining. Of the samples of fertilizers 
examined during the year, 322 were found to fall below the guaran- 
teed analysis. In a large majority of these instances the shortage 
was so small as to make it apparent that no fraud was intended, 
but that the shortage was the result of defective mixing or attribut- 
able to some other cause than a dishonest purpose to take advantage 
of the consumers. Sixty-five per cent. of these deficient samples 
were found short in one element only and the commercial value 
was not materially affected. In all cases where the shortage was 
sufficient to indicate fraudulent intent or a lack of proper care in 
conducting the operations of the manufacturer, prosecutions were 
brought, but not until each case had been carefully gone over with 
the Chemist and due consideration had been given to his views con- 
cerning the palpable carelessness or obvious fraudulent intent of 
the manufacturer. 

The number of prosecutions brought during the year for shortage 
in analysis was 13. In addition to these there were 5 prosecutions 
instituted against manufacturers for failure to comply with the law 
requiring them to register their goods with this Department and 
pay the legal license fees. The amount of fines and costs collected 
as the result of prosecuted cases that were terminated during the 
year was $444.00. These were paid into the State Treasury as re- 
quired by law. 

It is to be regretted that proceedings must sometimes be instituted 
against dealers within our own State who purchase the goods they 
sell from manufacturers located outside of the State. Such dealers 
in order to avoid trouble should be sure before making their pur- 
chases that the particular brands of fertilizer they buy have been 
registered and that the manufacturer’s license fee has been paid. 
It would be well indeed for dealers to take this precaution even 
when purchasing from manufacturers within the State, for the reason 
that many fertilizer manufactories are located in large cities where 
the substances used can be most easily obtained, and the courts of 

the cities usually having a much greater pressure of business than 
courts in the country districts, it is often expedient to institute 
proceedings against the person sclling the goods, who is equally 
liable with the manufacturer, on account of the less delay and less 
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expense to the Department that are likely to follow. It is always 
to be supposed that the dealer makes provision for his own indem- 
nity, whether he purchases the manufacturer’s goods or enters into 
contract to sell the same as an agent. 

It is gratifying to note that the manufacturers and importers 
doing business in this State, with few exceptions, are endeavoring 
to give consumers the values which they are justly entitled to. This 
is borne out by the following figures: The average selling price of 
a ton of complete fertilizer found upon the market during the year 
was $24.01 with an average commercial valuation of $25.05; of rock 
and potash goods the average selling price of a ton was $16.64 with a 
commercial valuation of $16.21, and of dissolved rock, the average 
selling price was $14.51 per ton with a commercial valuation of 
$14.89. 

BUREAU OF CHEMISTRY. 

The work done by the Bureau of Chemistry during the year 1905 
was a continuation of the work of the previous year, embracing 
the analysis of a large number of samples of concentrated com- 
mercial feeding stuffs, Paris green and linseed oil, in connection 
with carrying out the provisions of the laws enacted by the Legis- 
lature, and known respectively as the concentrated commercial feed- 
ing stuff law, the Paris green law and the linseed oil law. 

In addition to this work, this Bureau was called upon to analyze 
material for other Divisions of the Department and for other Depart- 
ments of the State government. The Chief Chemist had to be pres- 
ent as a witness at the hearings of many cases before Justices of 
the Peace and trials before Court, for violations of the several laws 
to be enforced by this Department. Much assistance was also render- 
ed to the Secretary by the Chief Chemist in conducting the corres- 
poudence relating to laws regulating the sale of feeding stuffs, 
Paris green and linseed oil, and in sending out reports, bulletins 
and copies of laws which naturally were called for in connection 
with the work. The keeping of record books and the bookkeeping 
demanded by the financial end of the work also occupied a consid- 
erable portion of his time. 

During the year 1908, 1,257 samples of feeding stuffs were col- 
lected by agents of the Bureau who are employed especially for 
this work. These samples were received and analyzed according 
to the provisions of the law and the results reported to the Secre- 
tary, to the manufacturers of the same and to the dealers from 
whom the samples were taken. In addition to the samples collected, 
256 samples of feeds were sent in for analysis by manufacturers 
and dealers residing within the State, as provided for by law, making 
a total of 1,513 samples of feeds analyzed during the year. Out of 
the 1,257 official samples reported, 70 were considered violations of 
the law and prosecutions were ordered in eaeh case. These cases 
were adjusted satisfactorily to the Department, either by payment 
of fines and costs, or as was sometimes the case, where no serious 
violation of the law was apparent, by the defendants paying the 
costs and promising to sell their goods properly tagged and branded. 

A number of minor violations relating to proper marking of goods 
were adjusted by correspondence, the parties at fault in every in- 
stance engaging, in the future, to comply with the law. During the 
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year over three thousand dollars ($3,000) was received in fines and 
two hundred and fifty-six dollars ($256.00) in fees for the analysis 
of special samples, was received and covered into the State Treasury. 

In cases where feeds were found to be adulterated, the principal 
adulterants detected were ground corn cobs, peanut hulls, rice hulis 
and weed seeds. Many wheat products were found adulterated with 
approximately 20 per cent. cf ground corn cobs. In these feeds, 
therefore, it was found that two hundred pounds of ground corn 
cobs, in every ton, which can be purchased for a nominal price, were 
being sold at the rate of from $28 to $34 per ton. 

In some cases wheat screenings were finely ground and sold for lin- 
seed oil meal. Pure linseed oil meal sells for approximately $40 a 
ton, and it is readily seen that ground weed seeds, worth very much 
less than $40 a ton, when sold as pure oil meal, is a flagrant case 
of fraud. Violations of this nature have been greatly decreased. 
and in time it is hoped that they will be entirely prevented. 

It is inexpedient to enter into a detailed statement or exhibit of 
violations discovered, in this report, as this information is given 
in the published bulletin on feeding stuffs, in which the analysis, to- 
gether with other information will be found. 

The feeds examined were found to be, generally, of good quality 
and the law was violated to a much less extent than during the 
previous year. The majority of dealers and manufacturers both 
within and without the State showed a hearty spirit of co-operation 
with the work of the Department, and a disposition to live up to 
the requirements of the law. We have reason to believe from our 
correspondence, that the Feeding Stuff Law in this State is one of 
the best laws of its kind in the country. In an attempt to make a 
uniform feed law in the United States, the manufacturers of feeds, 
together. with the chemists from nearly all of the states, met in con- 
vention recently in Chicago and incorporated in their preliminary 
bill or law, a Jarge portion of the Pennsylvania Feeding Stuff Law. 
This is indicative of the headway we are making in this State and 
of the important work which is being done in this Department. Our 
local feed dealers and manufacturers who, as a general rule, are 
doing a legitimate business, are earnest in their desire to assist the 
Department in the work it is doing to prevent the sale of undesir- 
able and adulterated feeds in Pennsylvania. Some of them have 
stated a desire for a still more stringent law. 

In carrying out the provisions of the Paris Green Law, 400 sampies 
were collected by our agent having charge of this work, from deal 
ers and manufacturers doing business in the State. Except in a few 
cases, the samples examined were found to be of good quality and 
to be in compliance with the standard of purity specified in the 
law. A large proportion of the samples taken were found to be not 
properly labeled and guaranteed, but in every case, the parties con- 
cerned when notified, were found willing to comply with the require- 
ments of the law and to label their goods accordingly. 

In cases where it is found that the law is not complied with, the 
Act of Assembly provides that the Secretary of Agriculture shall 
report the facts to the District Attorney of the county in which the 
violations occur. This was done in every case where the goods ex- 
amined did not come up to the standard of purity required by law. 
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The parties guilty of selling Paris green illegally were found to 
be, in most cases, either ignorant of a Paris green law or to have 
received the goods previous to the time when the law became effev- 

tive. 
The linseed oil work done during the year, in compliance with the 

provisions of the Linseed Oil Law, consisted in the collection and 
analysis of 161 samples of linseed oil. Owing to the large amount 
of laboratory work along other lines, it was not deemed wise at the 
time to obtain a greater number of samples for analysis, and thereby 
make it impossible to complete the work on hand. A few of the 
oils examined were found adulterated with a foreign, volatile oil. 

Prosecutions were ordered in the most serious cases. Part of these 
were adjusted satisfactorily to the Department, and several cases 

are still pending. 
This is a most important work, and more time should be devoted 

to the inspection of linseed oil. During the coming year, we hope 
to collect a larger number of samples and pay more attention to 
this work. The chief adulterants found in linseed oil were petro- 
leum oil, cheap turpentine substitutes, rosin oils, cottonseed oils 
and China wood oils. In cases of adulteration the adulterants used 
were found to be, as a rule, easily ignited, volatile oils. It is evi- 
dent that when these volatile oils are mixed with linseed oil it not 
only cheapeus the product, but makes it dangerous to use in paints, 
inasmuch as ignition easily takes place and serious fires are liable 
to be the result. In connection with the linseed oil work, there has 
been a demand for a paint Jaw. In some states where such a law 
exists it has been found that this commodity was being sold with 
a composition different from the supposed standard of the same. 
Pennsylvania should protect the users of paint, and make it possible 
to obtain a pure article rather than that which, without this protec- 
tion, is liable te be found for sale on the markets of the State. 
The importance of a law regulating the manufacture, mixing and sale 
of paints is commended to the consideration of the General Assem- 
bly of the Commonwealth. 

The miscellaneous work of the Bureau of Chemistry during the 
year, as already stated, consisted of the analysis of various materials 
for other Divisions of the Department and for other Departments 
in the State government. * 

The kind of materials examined were milk, butter, ice-creams, 
cylinder oils, foods suspected of being poisoned from which poultry 
or stock have died, damaged cereals, disinfectants and many other 
materials sent in by the various Departments. This work was done 
as a matter of courtesy to the other Departments, to assist in their 
work in return for courtesies received. 

A number of requests for information concerning feeds were re- 
ceived by the Bureau, samples of which were forwarded. Of these 
samples it was not necessary to make a complete analysis, but only 
to spend a few moments with the microscope to detect any foreign 
substance added. It was deemed wise, for the good of the work, to 
grant these favors without compensation, inasmuch as there were 
only a few in number. If such requests continue to come in, it may 
become necessary to employ additional special help for this service. 
if a clause, such as relates to samples of feeds sent to the Depart- 
ment by manufacturers and consumers of the same, should be in- 
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serted in the law so that a small fee, sufficient only to meet the 
expense, could be charged for this work, it would afford the Bureau 
much needed relief. 

Requests for this work are increasing, and if an attempt is made 
to comply with them it will demand many hours of the microscopist’s 
time. Manufacturers of feeds very often request, in addition to a 
chemical analysis, a statement of the composition of the material or 
the names of ingredients entering into the mixture, and this in- 

formation can only be secured by use of the microscope. 

The Chief Chemist in charge of the Bureau, in connection with his 
report of work done, makes the following statements: 

“The office work during the year has been very considerable and 
has at times taxed the capacity of those in charge. During the year, 
we have sent out over two thousand letters in answer to inquiries 
concerning the interpretation of tne laws, which we are trying to 
enforce, and for many other purposes which would naturally 

-arise during the carrying on of chemical work. We have also sent 
out over three thousand reports of analyses of feeding stuffs, Paris 
gveen and linseed oil, examined by this Bureau. This work will prob- 
ably be increased during the coming year, inasmuch as the number 
of all samples examined are continually increasing, and also because 
we have been requested to furnish the manufacturers, as well as 
the dealers of Paris green and linseed oil, in addition to those dealing 
in feeds, with the reports of the results of analysis on their materials. 
This is a just and important part of the work, as it is necessary to 
notify the parties concerned, whether or not, their material is of the 
proper purity or comes within the requirements of the law. Espec- 
ially is this so in cases where material has been found adulterated, 
as the manufacturers and dealers must be warned not to sell inferior” 
articles, and that they must properly guarantee their goods to com- 
ply with the requirements of the laws. It has been found that when 
these reports or warnings have been sent, in the majority of cases. 
the parties mentioned have been very glad to be notified of the fact 
that they have been violating the law, and they have shown a will- 
ingness to do all in their power to sell pure goods and sell them 
legally. 

“We have on our mailing list over three thousand names of manu- 
facturers and dealers of feeding stuffs, linseed oil and Paris green, 
to which bulletins or published reports of our work have been sent, 
by request. In addition to this, we have been asked to send out 
many more bulletins to others interested in our work. 

“We have also sent out several hundred circular letters to the 
trade and the press, concerning the taking effect of the laws under 
which we are working, and the rulings on the same. 
“The keeping of the record books, in which the reports of analysis 

are kept and from which the reports are made to the Secretary of 
Agriculture and to the manufacturers and dealers of the articles 
examined, as well as the keeping of expense accounts, also occupied 
much of the time of the Chief Chemist and his clerk. Owing to the 
large amount of this work, it has prevented the Chief Chemist from 
devoting time to the detail of the laboratory work, which, in many 
cases, would have been more desirable. This has been unavoidable 
because of the fact that it was necessary to devote this time to keep- 
ing the record books and the account books in a proper condition. 
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If the work in the future along these lines continues to increase as 
it has during the past year, it would seem wise to employ the services 
of a bookkeeper or some one to assist in the keeping of reports, 
account books and attending to the detail of the office work. In the 
sending out of our reports and bulletins, it has been necessary to 
take the laboratory assistant from his duties in the laboratory to 
assist in this work. 

“In order to increase the effectiveness of the control work which 
we are doing, it may be necessary to obtain more samples throughout 
the State. If it is found expedient to do this, it will be necessary 
to increase the laboratory force, and also to secure more room. While 
we have four splendid laboratory rooms at the present time and are 
well equipped, our work is continually growing, and as already stat- 
ed, if the growth continues at the same rate, it will be necessary to 
have more laboratory room. If the Bureau of Chemistry were created 
by an act of Assembly and a special fund appropriated to carry on 
the work of the Bureau, instead of special appropriations for carry- 
ing out the provisions of the several acts of Assembly now engaging 
our attention, it would relieve matters in the office and make the 
keeping of the accounts much less complicated. It would make it 
possible for us to draw from the total appropriation, deposit the 
same, and by an order from the Secretary, the salaries and bills 
could be paid in much less time and without occupying so much of 
the time of the office force. 

“The work accomplished during the year has been more than was 
anticipated, and has resulted in a great source of satisfaction to 
those in this Bureau. Our thanks are due to the many courtesies 
received from the Secretary of Agriculture and from all those in the 
Bureau of Chemistry whose hearty co-operation and assistance has 
made it possible to carry on the work which has been given us to 
do. It is hoped that the work of the following year will prove as 
successful, and of more value to the Commonwealth than_ during 
the year 1908. The feed conditions of the State have shown a marked 
improvement and we have every reason to anticipate better results, 
in making the laws relating to this work more effective and com- 
mercial feeds, Paris green and Jinseed oils for sale on the markets in 
this State, better in quality than they ever have been in the past.” 

, 

STATE BOARD OF AGRICULTURE. 

The State Board of Agriculture continues to be an active and help- 
ful agency in advancing the agricultural interests of the Common- 
wealth. The Specialists of the Board and its Standing Committees 
perform a valuable service in securing information concerning con- 
ditions in the State and reporting the same to the Board at its an- 
nual meeting held at the State Capital. These reports may always 
be found in the journal of proceedings of the Board, published as 
a bulletin of this Department. They are full of information and 
suggestions helpful to the farmer, and the fact that they are care- 
fully scrutinized, discussed and, when necessary, amended by the 
Board before authority is given for their publication, is proof of 
their reliability. The location of one of its members in each county 
of the State gives to it special opportunity of proving helpful to 
the public as well as to this Department. Local conditions con- 
cerning which the Department should be informed are much more 



No. 7. DEPARTMENT OF AGRICULTURE. 17 

likely to be reported to a local member of the Board of Agriculture 
and by him reported to the Department than they are to be reported 
direct to the Department, so that the Board furnishes a means of 
communication between the Department and the public that many 
times proves very helpful. 

In concluding this report, I wish to express my appreciation of 
the counsel and assistance you have always been so ready to give, 
and to assure you that by these courtesies you have done much to 
assist me in performing the arduous duties of the important position 
to which I have been assigned. 

I desire also to express my recognition of the valuable help re- 
ceived from the State Board of Agriculture, the State Horticultural 
Association, the State Livestock Breeders Association and the State 
Dairy Union. The efforts of all these organizations working in har- 
mony with each other and this Department, directed to the improve- 
ment of agricultural conditions in our beloved Commonwealth, 
must result in good beyond our power to forsee or estimate. 

The public press of the State has again made its helpful influence 
felt by encouraging needed improvements, and in many instances 
pointing out rational methods by which such improvements may 
be made. 

I have the honor to be, 
Very sincerely yours, 

‘ f 7 

Secretary of Agriculture. 

2—7—1908. 
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FOURPEENTH ANNUAL REPORT OF THE DIVISION OF 

FARMERS’ INSTITUTES FOR THE SEASON OF 1907-8. 

Harrispurc, Pa., January 1, 1909. 

To the Hon. N. B. Critchfield, Secretary of Agriculture: 

Sir: I have the honor to present herewith the Fourteenth Annual 
Report of the Division of Farmers’ Institutes. 

This report carries with it a word of encouragement to the farmers 
of Pennsylvania in, that whilst a certain degree of business depres- 

sion has prevailed for some months past, adversely affecting com- 
mercial and industrial interests, the products of the farm have main- 
tained a steady and uniform price and a ready home market. Special 
attention has been given in the past year to the betterment of soil 
conditions, which in our judgment no other subject is of equal impor- 
tance to the upbuilding of agriculture,-for as the soil increases in 
productiveness even so does the owner thereof reap a better reward 
for labor expended, but he is also building a thorough foundation 
for a permanent agriculture, without which no state or nation can 

long continue. 

DAIRYING. 

In Dairy Husbandry special effort has been made, giving instruc- 

{ion at practically all the two day meetings in the departments of 
Animal Breeding, Stable Construction, Light and Ventilation, Feed- 
ing, Care and Handling of the Milk, Butter Making, Cream Separa- 
tion and Testing Milk for Butter Fat Content. This latter work is 
now thoroughly demonstrated at our Movable Schools, a limited 
number of which were held the past year. These schools bring to the 
farmer more thorough instruction by which actual demonstration 
work is carried on either at his barn, orchard or poultry house, thus 
developing the best and most approved method of handling any and 
all of the different branches of farming carried on in a given com- 
munity. Asa result of a School Meeting held in Tioga county last 
season when the most thorough and careful discussion of the ques- 
tion of Economical Feeding was taken up in a dairy neighborhood 

and where but few silos were in use, I am informed that some 25 

silos have been erected and put into practical use. The advantages 
of these silos as economy in dairy management and feeding can 
scarcely be overestimated. We may safely say that one of the 
results from a series of teaching at the Farmers’ Institutes has been 
to fix a practice of regular feeding of silage to the Dairy Cow as a 
part of her daily ration, since the problem of feeds suitable for the 

Dairy Cow enter so largely into the question of profit or loss in the 
business, we have developed quite thoroughly the question of profit- 
able feeds 2nd rations. In so doing the farmer has been encouraged 

to cultivate and grow all the clovers and legumes, including Alfalfa, 
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that wonderful plant, that is so rapidly taking root in Pennsylvania, 
and if the growing of which is preserved it will revolutionize the 
methods of stock feeding and crop rotation, for if the farmer and 
stock feeder will reap the greatest profits from his animals, he must 
of necessity produce upon his farm the bulk of the feed, as the price 
of bran and other commercial feeding stuffs have become almost 
prohibitory; not only so, but certain aduiterations are found in mary 
of these feeds lowering their nutritive and feed value content 
quite materially. For the above and other reasons, we are instruct- 
ing the farmer to rely more upon his home products for feed and 
also to grow a greater variety of the crops rich in protein, thus bring- 
ing to his business greater profit and at the same time increasing the 
productive power of his land through the fertilizing agency of all 
leguminous plants. 

BARNYARD MANURES. 

The subject of increased production and economical handling of 
Barn Manures is receiving increased attention at our institutes. 
We feel safe in stating that through years of persistent instruction 
at least 50 per cent. of our farmers have adopted the better method 
of hauling direct to the field or caring for it under a shed until such 
times as they can more conveniently spread on the field. The im- 
portance of preventing waste of this valuable product may be more 
fully realized when we consider the approximate value of the fer- 
tilizing constituents of the manure produced by the different animals 
usually kept on our Pennsylvania farms, which is as follows:— 
The horse per year $27.00. We have over 600,000 farm horses in the 
State, the fertilizing value of manure from this animal alone will 
amount to $16,200,000 annually. Milch cows, manure valued at 
$20.00 per head, with over 1,000,000 head would give a value equal to 
$20,000,000. Our sheep number more than 1,000,000, value of manure 
annually per head $2.00, total for year $2,000,000. Swine we have 
about 1,000,000 head, value of manure per heal $8.00, total per year 
$8,000,000. Thus we may note that from only four different kinds of 
farm animals there is produced annually manure having fertilizing 
value equal to $46,200,000. This calculation is based on the value as- 
signed to phosphoric acid, potash and nitrogen in case same were 

. purchased as commercial fertilizers, and no account is taken of the 
vegetable matter contained in the manure and its value in improving 
the mechanical and drainage condition of soil, which would doubt- 
less add more than 30 per cent. to above value. 

4 

HORTICULTURE. 

The institute is striving to give more thorough information each 
year in the methods of planting, cultivating, pruning and selection 
of varieties suited to different soils, altitudes and climatic condi- 
tions, as well as preparing different fruits for market and how to 

successfully combat the many insects and fungus enemies that are 
working day and night as destroyers of our orchards. Pennsylvania 
has great possibilities as a fruit growing state, her soil is every- 
where suited to the successful growth of the apple in one or another 
variety. The peach can be grown in most portions of the State, this 
especially is true of the southern portion. Plums, cherries, pears 
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and small fruits will succeed, but intelligent effort must be put forth 
in every direction: Namely soil location, variety, cultivation, prun- 
ing, marketing, and, last that I shall mention, spraying. We live in 
an age of bacteria and multiplied insect life, the armies of which 
seem to have marshalled their forces for a general onslaught upon 
the orchards of Pennsylvania. In order to meet these enemies, we 
have endeavored to equip our institute force with men actually 
engaged in fruit growing, who have had experience and years of 
practice in the business and work of testing the diiferent Pee Une 
materials for subduing that most deadly foe to the orchard, the San 
José Scale. Some have used one method, some another and. found in 
each a valuable remedy, thus developing the encouraging fact that 
the chemist and scientist, whether he works with lime and sulphur 
or the different oil mixtures, is accomplishing much to aid the 
orchardist to preserve his tree 1s and grow fruit. It is encouraging 
to learn that adjoining states through their Experimental Stations, 
as well as our own, have carried on exhaustive experiments with the 
different spraying materials, giving useful information for our guid- 
ance. These materials include the leading commercial brands 
placed on the market, as well as the lime and sulphur wash, which 
is now prepared in a commercial way ready for use. The states that 
have accomplished the most exhaustive experiments with the 
different brands are New York, Maryland, New Jersey, and West 
Virginia, all of which report good results from the use of Oil Emul- 
sions. Many of the old family orchards of our State are passing out 
of existence for want of a little care in fertilization, pruning and 
spraying for the control of the San José Scale, hence the manufac- 
turer or compounder, who places within the reach of the farmer 
effective material (ready for immediate use), may properly be called 
a benefactor, since no greater calamity could befall farm life than 
the passing away of the family orchard. 

POULTRY. 

Increased demands have been made for instructors in the different 
branches of poultry interests. We were compelled to make efforts 
to supply demands for instruction: First in successful egg produc- 
tion. Second, the best manner of housing—In this particular I may 
say the progressive poultryman has learned that his hen house must 
be so constructed as to admit of an intake of fresh air at all seasons. 
Third, necessity of a distinct breed, carefully fed with a ration suited 
to the object for which the flock is kept is of great importance. I 
may say that by the adoption of such improved methods for the 
handling of poultry, as have been demonstrated by our Institute 
Lecturers, we have increased the value of egg production more than 
50 per cent. within the last decade or from around $9,000,000 to 
$20,000,000 for the past year. Also poultry for the market has re- 
ceived close attention, so that there are hundreds of farmers devoting 
their entire time and energy to growing poultry for the market. 
From reports at hand, we learn that fair profits are being derived 
therefrom. Indeed I feel quite safe in saying that in no line of live- 
stock industry is their better promise of profit for money invested 
than in the approved methods of handling poultry for either market 
or egg production. 
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LOCAL AND COUNTY ORGANIZATIONS. 

The County Institute Organizations are constantly becoming more 
efficient. This fact is evidenced by our County Chairmen who report 
promptly full lists of Committees for carrying out more thorough 
the work in the various sections, where Institutes and Movable 
Schools are held. No word of mine can fully express the impetus 
given to the institutes through the organized efforts of the County 
Chairman by his Committees and they in turn supported by the var- 
ious organizations of farmers, such as Granges, Farmers Clubs, 
Unions, Horticultural and Agricultural Societies, etc., thus com- 
bining all farm organizations and interests in the great work of ad- 
vancing agriculture through the agency of Farmers’ Institutes. 

SOCIAL AND EDUCATIONAL. 

The Evening Sessions of the Institute are devoted largely to Social 
and Educational Problems, our efforts being towards the adoption 
of a higher and more practical standard of education for the farmers’ 
children through the means of text book revision rather than ad- 
ditional courses of study. To illustrate: The arithmetic used in the 
country school should make use of such terms and problems for 
solution as the scholar will be called on to handle and control in 
after life upon the farm. Important among such problems we might 
name such as fertilizer ingredients; per cent. of nitrogen, phos- 
phoric acid and potash, their effect on soils. A wide field for illus- 
tration is afforded the compiler of text books when we consider 
the great variety of Animals, Plants, Trees, Insects, Soils, Rocks and 

Minerals, Birds and Flowers with which the farmer and his family 
are so intimately associated with in their life work. A like principle 
should apply to teaching physical geography, treating on altitudes 
adapted to certain varieties of fruits and vegetation. In teaching 
of this subject, such lines should especially apply in Pennsylvania 
where we have greater variation of soil altitudes and climatic con- 
ditions than most other states. We maintain that by a careful re- 
vision of our school text books in the direction above indicated, a 
broader view of farm life would be obtained and knowledge of many 
of the unsolved problems in agriculture developed, thus bringing 
a greater profit to the farm and making the farm schools of the state 

a more potent factor in equipping and fitting the youth of the country 
with a more thorough knowledge of agriculture. 

MOVABLE SCHOOLS. 

The following is a brief outline of the courses taken up at the 
Movable Schools. I may say that want of time and funds has thus 
far prevented us from completing the course in all its divisions. 
We have learned that instruction can be given by visiting dairy 
herds with the entire class where all have the opportunity of passing 

upon the points of excellency or the reverse of the dairy cow. A 
like principle holds true when visiting orchards, where methods of 
plainting, cultivation, location, insects and fungi are thoroughly dis- 
cussed, also program of Normal Institute together with tabulated 

data relating to dates and places where institutes were held, at- 
tendance at same by counties, ete. 
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SCHOOL OF DAIRYING. 

(1) Practice in testing milk products. 

2) Testing of samples to show variations, daily, time of milking, 
first and last milk, daily, speed, temperature, flushing. 

(8) Butter judging, acid test, fermentations. 
(4) Test three-day comp. samples from different herds. Cows to be 

in pairs same time in milk. 
(5) Lecture on cream ripening with cream to be set. 
(6) Churning and packing for market accompanied by explanation. 

EXERCISE I. 

Babcock Test:—The quality of milk and cream depends largely 
on the butter-fat in it. 

To learn the amount of fat, find the weight of milk and the per 
cent. of fat. 

The Babcock Test merely tells what per cent. of the material is 
fat. 2 

The Principle:—The breaking up of the milk, or cream, etc., by 
sulphuric acid setting the fat free; separating it from the other con- 
stituents by means of centrifugal force, this being done in a bottle 
graduated to show the per cent. of fat. 

Vital:—Features are a fair sample, an accurate measure of the 
amount used, complete separation, and accurate reading of the 
results, at pr oper temperature. 

The Milk:—To be tested, fair sample, thoroughly mixed, pouring 
if practicable, sample measured with a pipette, 17.6 ec. c. See that 
erd is rot broken. Milk should be ordinary room temperature. 

The Acid:—Commercial sulphuric, strength, 1:82 sp. gr.; amount, 
Ti C.46 

Strong acid chars the fat—use less of it. 
Weak acid shows white sediment in fat column, use more of it. 
Slant bottle so ingoing acid runs down side of bottle. Mix with 

the milk at once. 
Whirl five minutes, add hot water up to neck, whirl one mniute, 

add water to 8 mark, whirl one minute, read. If using hand tester 
and room is cool, place bottle in bath at 120 for two or three minutes 
before reading. 

Read from top of upper meniscus to bottom of lower. 
Empty while warm, rinse, wash with alkali water, rinse. 
Cream:—To test it the amount required should be weighed into the 

sample bottle, because the variation in its richness, the amount 
that will adhere to the pipette and the gas and air mixed in it by 
hauling or standing, make it impossible to measure the required 
amount accurately. The amount, 18 grams, or half this amount, 
in the latter case, with the ordinary cream bottle the reading would 
have to be doubled. 

The amount of acid used with cream should be reduced a little, 
and after it is mixed with the cream should be allowed to stand a 
few minutes. 

Skim Milk:—Tested the same as whole milk, except that a little 
more acid is required. The speed of the tester should be increased. 
A double neck skim milk bottle is required, especially for separator 
skim milk. 
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EXERCISE IT. 

The per cent. of fat in milk varies with different cows, with dif- 
ferent breeds, with the same cow from day to day, from one milking 
to another, with change of feed, change of weather, fright, abuse, 
noise that is unusual, if not accustomed to them, the presence of 
strainers at milking time may cause variation. The per cent. of fat 
in the milk is usually lower soon after the cow is fresh, than it is 
later in the period of lactation; with many cows the per cent. of 
increase slightly as the cow gets older. It is usually highest for the 
shortest period between milkings, and when these are equal for the 
one during which there has been most activity. The per cent. of fat 
is more influenced by nervous condition of the animal and individual- 
ity than by feed. 

In separator cream, the per cent. of fat varies, because of varia- 
tion of the per cent. of fat in the milk separated, temperature of milk 
at separating time, fullness of the supply can, speed of the separator, 
the amount of skim milk, or w ater, used in flushing the bowl. 

In separator skim milk the increased per cent. of fat may be due, 
slow speed of separator, cold milk, irregular speed, machine not 
standing steady and firm. 

EXERCISE III. 

Scoring butter according to a score card, is but expressing in 
mathematical terms, the quality of butter. As yet no way has been 
devised for measuring the quality of butter, except to depend on ‘he 
judgment of those skilled in the work. The score card: 

Flavor, 45 

Body, 25 
Color, 15 

“; Salt, 10 
Style, 5 

Total, 100 
Flavor:—Should be mild, rich, creamy, with a delicate mild pleas- 

ant aroma. 
Some of the common faults of flavor; flat, lacking in the flavor 

due to proper development of the lactic acid, rancid due to over ripe 
cream, old cream, unclean, showing the effect of unclean milking, un- 
unclean utensils, surroundings, or methods. Weedy, presence 
of flavors probably caused by undesirable feeds. Feverish, from 
milk from cows not in good health, or too soon after freshening, or 
during sexual excitement. Smothered, due to closing the can of milk 
before properly cooling. or exposing closed can of milk to hot sun 
enroute to creamery. Fruity, or vegetable flavors, caused by pres- 
ence of decaying vegetables or fruit. Dish rag, due to wiping uten- 
sils with the dish cloth, instead of thoroughly scalding with boiling 
water and allowing to dry. 
Body:—Should be firm and waxy, not brittle, greasy, tallowy, 

spongy, sticky, or .salvy. 
Color:—Should be uniform and even, free from streaks, mottles, 

curds. 
Salt:—Should be of desired amount, thoroughly dissolved, free 

from grit and evenly distributed. 
Style:—Package should be neat, clean, and tight. 
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EXERCISE IV. 

This exercise to be devoted to testing samples of milk brought 
in by members of the class, and taken so as to show the difference 
in the variations in the composition of milk. To emphasize the value 
of knowing what each cow is producing in return for the feed she 
is consuming, show how an approximate record may be kept with 
little real work. 

Material required for keeping such records. 
A spring balance, good ene costs $4.00 though a much cheaper one 

will answer fairly well. 
Sample jars, one for each cow, may be common fruit jars or milk 

jars, but should have covers. 
A Babcock Tester that need not cost over $5.00. 
The discovery of and removal from the herd of one or two cows 

that are eating more dollars worth of grain, hay and pasture than 
they are producing milk and butter fat to pay for will many times 
over pay for the labor and expense involved, especially when it is 
recalled that some cows produce $75.00 and $80.00 worth of butter 
fat for $35.00 or $40.00 worth of feed. 

A milk sheet, which may be ruled up on common brown paper as 
follows: 

DATE. Name Name Name Name 
of cow. of cow. of cow. of cow. 

Tur Acrip or ALKALI TEs?. 

The most conspicuous change during the ripening of cream is the 
change of the milk sugar into lactic acid by the growth of certain 
species of bacteria, this change is commonly called souring. 
When certain alkalies are brought into the presence of acid, de- 

finite amounts of acid unknown with the alkali, therefore, by using 
alkali of a known strength the amount of acid in a definite quantity 
of cream or milk may be measured, by adding enough alkali to unite 
with all of the acid that has been formed. An indicator is a mater- 
ial the color of which differs in acid or in alkali. Phenolphtalein has 
this power, is colorless in acid and pink in alkali, and is used to 
indicate when enough alkali has been added to unite with all the 
acid. ~ 
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The Purdue and Farrington test each use 17.6 c. ¢ (a Babcock test 
pipette) of milk or cream, and an alkaline solution of such strength 
that one c. c. (cubic centimeter) will unite with (.01) one hundredth 
of one per cent. of acid in 17.6 c. c. of milk or cream. 

FERMENTATION TEST. 

The character of bacterial contamination, the causes of certain 
undesirable flavor in butter, milk and cream may often be dis- 
covered, placing different lots of milk in sterile bottles, stoppered, 
and held at a temperature of 70 to 80 for three or four hours, when 
the gases formed will often indicate clearly the cause of the trouble. 

SCHOOL OF DAIRYING. 

Session [. 

Subject—The Dairy Barn. 
Plan and arrangement. 
Its convenience. 
Tools and implements, where kept and what are needed. 
The cow stall. 

’ Material of stall. 
The dimensions. 
The floor drop. 
Manure gutter; how made. 

Practicum—An hour will be devoted to the examination of the 
Dairy Barn. 

Session II. 
Subject—Light. 

Windows, where located. 
How constructed. 
Effect upon the animal. 

Session III. 
Subject—Ventilation. 

A suitable intake system. 
The outlet for air. 
Convenient arrangement of doors and chutes. 
Ceiling construction. 

Session IV. 
Subject—How to feed. 

Extravagant feeding. 
Long hay, fodder and ground grain. 
Exposure to sun, storms and rains, 

Session V. 
Subject—Profitable feeding. 

Short cut hay, fodder and ensilage. 
Ground grain and products of mills, 
3 
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Balance the feed to suit the cow. 
How to balance a ration. 

How to count profit and loss in feeding. 
Best hay, fodder and silage. 
How often should cows be fed. 

Session VI. 

Subject—Care and management of the cow. 
How to keep a cow warm in winter, 
How to water and salt a cow. 
How to curry, bed and clean a cow. 

Session VII. 
Subject—The dairy cow. 

Her breeding; sire and dam. 
Conformation. 
The proper formed udder and teats. 

Session VIII. 

Subject—Raising the calf. 
What does it cost to raise a calf to be a cow. 
How fed. 
When fed. 

What shall constitute the feed. 

SCHOOL OF HORTICULTURE. 

Session I, 
Subject—How a tree grows. 

Root system: 
Structure of roots. 
Functions. 

Absorption of food. 
Conduction. 

effect of root pruning, 
Root injury. 

Trunk and branches: 
Structure of stem. 

What is cambium. 

Function of stem. 
Buds. 

Relation to pruning. 
Foliage: 

Structure of leaf. 

Development of leaf. 
Assimilation. 
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Evaporation of water. 
I-ffect cf loss or injury of foliage, 

The Flower and Fruit: 
Structure, 
Pollination, 
Quality. 
Color. 

Practicum—-An hour will be devoted to the examination of pre- 
pared sections of roots, stems and leay es with the use of the com- 
pound microscope, 

Session II. 

Subject—Horticultural Literature. 
Value of Books, Reports and Bulletins. 
How to obtain publications 
Free publications. 

Issued by U. 8S. Dept. of Agr. 
Issued by State Dept. of Agr. 
Issued by Experiment Stations. 
Issued by Nursery Firms. 

Other publications: 
Technical reports of U. S. Dept. of Agr., that must be pur- 

chased. 
Periodicals. 
Valuable books on Horticulture. 

How to use literature. 
How to use the Experiment Station. 
Value of writing for publication. 
Value of conventions. 
Practicum—Review and discussion of assigned literature by mem- 

bers on selected subjects. 

Session ITT. 

Subject—How to feed a tree. 
Methods of tillage. 

The timothy crop. 
Mulches+-sod mulch 

—Hitching’s method. 
Pasturing orchards 
Cultivation. 
Intercropping. 
Cover crops. 

Fertilizers: 
Barnyard manure. 
Wood ashes. 
Lime. 

Commercial fertilizers. 
Practicum—Pruning in a local orchard. 

Session IV. 

Subject—Varieties of fruits. 
Origin of varieties. 
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Improvement by selection. 
Improvement by cross breeding. 
Top working varieties. 
Adaptation of varieties. 
Importance of local varieties. 
Change of latitude. 
Self sterility of fruits. 
Mixing varieties in orchards. 
How to choose varieties. 
Types of apples. 

Practicum—To be announced. 

Session V. 

BUSINESS PROBLEMS OF THE ORCHARD. 

Subject—Harvesting and Marketing Fruit. 
When to pick and how. 
Picking devices. 
Effect of sun on picked fruit. 
Effect of rain on picked fruit. 
Effect of frost on picked fruit. 
Packing and packages. 
Packing houses and conveniences. 
Storing and storing houses. 
Shipping—associations. 
Storing and storing house. 
Shipping—associations. 
Demands of the market. 
Value of the market. 
Value of cooperation. 

Practicum—To be announced. 

Session VI. 
Subject—Insect enemies. 

Codling moth. 
Apple tree borer. 
Scale insects. 
Canker worm. 
Peach tree borer. 
Curculios. 
Rose Chafer. 

Each insect will be considered in regard to the following points: 
Life history of the insect. 
Injury to plants. 
How to identify. 
Remedies and treatment. 

Practicum—Collection and study of insect pests by the members 
of the school in local orchards and gardens. 

Session VII. 
Subject—Fungous diseases, 

Apple scale. 
Apple leaf spot, 
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Apple rust. 
Apple twig blight. 
Apple canker. 
Crown gall. 
Peach Yellows. 
Leaf curl. 
Brown rot. 
Pear tree blight. 
Pear leaf blight. 

Each disease will be considered in regard to the following points: 
The outward symptoms. 
The casual fungus or bacterium. 
The plants and parts affected. 
Remedies. 

Practicum—A search in local orchards will be made by members 
for any diseased material for study and identification. 

The following is a complete list, by counties, of dates and places 
where institutes were held during the fiscal year. There were held 
a total of 404 days of institute, divided into 989 sessions. The at- 
tendance by sessions in the different counties will make a total of 
145,353. There was also in attendance at Movable Schools, 2,200, 
Special Institutes 8,665 and Farmers’ Picnics 24,000, making a grand 
total of 180,218 persons who attended Farmers’ Institutes, season 
of 1907-8: 
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MEETING OF FARMERS’ ANNUAL NORMAL 
INSTITUTE, NEW CASTLE, PA. 

PROGRAM. 

First session, Tuesday Evening, May 26, 1908. 

MR. SAMUEL McCREARY, Volant, Pa., Chairman. 

Call to order 7.30. 

Address of Welcome by Hon. W. E. Porter, Judge of the Courts, New Castle, 

Pa. 

Response, by Hon. N. B. Critchfield, Secretary of Agriculture, Harrisburg, 

Pa. 

I. “NEW PLANS OF SOIL INVESTIGATION.” 

Dr. Thomas F. Hunt, State College, Pa. 

Wednesday Morning, May 27, 1908. 

MR. H. M. GOODERHAM, Patton, Pa., Chairman. 

Call to order 9.00. 

1. “VETERINARY SANITARY WORK.” 

Dr. Louis A. Klein, Deputy State Veteri- 

; narian, Department of Agriculture, 

Harrisburg, Pa. 

2. “SOIL RESOURCES AND THEIR UTILIZATION.” 

Prof. M. Earl Carr, Bureau of Soils, U. 

S. Dept. of Agri., Washington, D. C. 

2. “THE ACRE AND THE MARKET.” 

Dr. J. D. Detrich, Dean of Agricul- 

ture, Scranton Correspondence 

School, Scranton, Pa. 

of 

Wednesday Afternoon, May 27, 1908. 

MR. W. C. BLACK, Mercer, Pa., Chairman. 

Call to order 1.30. 

1. “SOME ESSENTIAL PRINCIPLES IN THE PRACTICE OF MARKET 

GARDENING.” 

i Prof. R. L. Watts, State College, Pa. 

2. “FRUIT RAISING IN PENNSYLVANIA, PAST AND FUTURE.” 

/ Dr. J. H. Funk, Boyertown, Pa. 

3. “WHY WE GET POOR HATCHES, WEAK STOCK AND DISAPPOINT- 

MENT MOSTLY OUT OF OUR POULTRY.” 

W. Theo. Wittman, Allentown, Pa. 
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Wednesday Evening, May 27, 1908. 

MR. A. L. McKIBBEN, New Sheffield, Pa., Chairman. 

Call to order 7.30. 

1. “FOODS AND DIETETIC VALUBS.” 

Mrs. Sara Walrath Lyons, No. 231-241 W. 

} 39th Street, New York City. (Illus- 

trated with lantern slides.) 

2. “THE MOST USEFUL SCHOOL IN THE COUNTRY.“ (illustrated with 

lantern slides.) 

Dr. D. J. Crosby, U. S. Department of 

Agriculture, Washington, D. C. 

GENERAL FARMERS’ INSTITUTE SESSION. 

Thursday Morning, May 28, 1908. 

MR. JOEL A. HERR, Millhall, Pa., Chairman. 

Call to order 9.00. 

1. ‘BENEFITS TO BE DERIVED FROM FARMER®S’ INSTITUTES.” 

Mr. Robt. S. Seeds, Birmingham, Pa. 

bo . “OVERCROWDED HALLS AND PRECAUTIONS FOR SAFETY OF 

AUDIENCE.” Opened by J. H. Peachey, Belleville, Pa. (145 minutes 

and 20 minutes for discussion.) 

3. “SHOULD QUESTIONS FOREIGN TO EDUCATIONAL MATTERS BE 

TAKEN UP AT THE EDUCATIONAL SESSION?” Opened by Mr. L. W. 

Lighty, East Berlin, Pa. (15 minutes and 20 minutes for discussion.) 

4. “WHAT RECOGNITION SHOULD BE GIVEN TO MUSIC AT THE IN- 

STITUTES?” Opened by Mr. Joel A. Herr, Millhall, Pa. (145 minutes 

and 20 minutes for discussion.) 

5. “ WHO SHOULD HAVE CHARGE OF ARRANGING THE PROGRAM FOR 

THE DIFFERENT COUNTY INSTITUTES?” Opened by Mr. Geo. A. 

Woodside, Sugargrove, Pa. (15 minutes and 20 minutes for discussion.) 

6. “SHOULD THE ONE-DAY INSTITUTE BE ABANDONED?” Opened by 

Hon. T. J. Philips, Atglen, Pa. (15 minutes and 20 minutes for dis- 

cussion.) 

7. “HOW CAN WE MAKE OUR INSTITUTES MORE HELPFUL TO THE 

FARMERS?” Opened by Mr. H. W. Northup, Dalton, Pa. (15 minutes 

and 20 minutes for discussion.) 

8. “MOVABLE SCHOOLS OF AGRICULTURE.” Opened by Hon. A. L. 

Martin, Director of Institutes, Harrisburg, Pa. 

} 
Note.—Institute Managers and Lecturers are expected to join in a free dis- 

cussion of the above and such topics as relate to the advancement of insti- 

tute work throughout the State. 



4 \ 

38 ANNUAL REPORT OF THE Off. Doc. 

Thursday Afternoon, May 28, 1908. 

MR. S. S. BLYHOLDER, Neale, Pa., Chairman. 

Call to order 1.30. 

1.“BARN MANURES; THEIR TREATMENT AND APPLICATION TO 

THE SOIL.” 

Prof. Chas. E. Thorne, Director, Ohio 

Experiment Station, Wooster, Ohio. 

2, “THE GROWING DEMAND FOR WHOLESOME MILK.” 

Prof. H. I. VanNorman, State College, 

Fae 

3. “SANITATION ON THE FARM.” 

Prof. Wm. G. Owens, Lewisburg, Pa. 

WOMAN’S SESSION. 

Thursday Evening, May 28, 1908. 

MRS. MARTHA E. MARTIN, Harrisburg, Pa., President. 

Call to order 7.30. 

1. “THE FARMER OF THE FUTURE IN THE CHILD OF TO-DAY.” 

Mrs. Sarah B. Fritz-Zeigler, Duncannon, Pa. 

+ 
2. “THOUGHTS OF THE HOUSE MOTHER.” 

Mrs. Mary A. Wallace, Beechwood and 

Shaw Aves., Pittsburg, Pa. 

3. “BEAUTIFYING THE FARM AND VILLAGE HOME.” 

Mrs. C. W. Brodhead, Montrose, Pa. 

4. “THE SANITARY HOME.” 

Mrs. Mollie MacLaughry Allen, Oswego, 

NEO YG, ty Hoe Dae None 

Friday Morning, May 29, 1908. 

MR. J. F. SEAVY, Saegerstown, Pa., Chairman. 

Call to order 9.00. 

1. “THE MARKET TYPES OF HORSES.” 

: Dr. Carl W. Gay, in charge of Horse 

Breeding, State Livestock Sanitary 

Board, Philadelphia, Pa. z 

2. “OBSERVATION OF LARGE YIELDING WHEATS UNDER GOOD AND 

POOR CULTIVATION.” 

Prof. Franklin Menges, York, Pa. 

3. “SOME FACTS A SUCCESSFUL DAIRYMAN MUST KNOW.”: 

Dr. M. E. Conard, Westgrove, Pa. 

Closing Remarks and Adjournment. 
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LIST OF COUNTY INSTITUTE MANAGERS FOR 

County. Name and Address of Chairman. 

Pardee OS foetal taieain Nie mslctee' carta ate) ten) WiEIOMEE, Arendtsville. 

INSVEANIGIIR ES “BoocooceorcauDocoCuUup OEE Jp See Burns eal penicl, ecko. a): Ose. 

JASONS OME 5 -cooemin aMueo Do COnaOO OSes Ss. S. Blyholder, Neale. 

SEAM T ce ce cle eielatololeielere eiaie sis eveleleie/siaie A. L. McKibben, New Sheffield. 

IBGlqopaels cudnodducaconocoDoOuoS Hocuuc W. Clay Lutz, Bedford. 

IBsiAKG)4-  BAo.CO DB Sbe coo on DOmpGoe cancat Howard G. MeGowan, Geiger’s Mills. 

BESTT Seago rete iavsts aber st ezere cyerre eels onejelsial sievsleie H. L. Harvey, Juniata. 

1Byesyshtorgels = coonjsons GA aOOReODUDDCOOUCE Erwin elatt.. Wysox, Ra bb: 

SIE OES Re eracrereleteiisieleisisiels <Istcls nieaiel=\c\(aleie)eje/e Watson T. Davis, Ivyland. 

SRLS earcteuess tas ate ef aliavole ete le loimis ia siaveleivialeieje)s We-H. Ey Riddle; Butler: 

(Chin cial, Sadaccods ponuen da dads oocodec H. M. Gooderham, Patton, R. F. D. No. 

(GATT ST OMe reid ey eo. elatase oe ein evelalels) siela}<)=19 W. H. Howard, Emporium. 

(GEieloveb alas Ieionina camer acon hee moC R. A. Eroh, Weatherly, R. F. D. No. 1. 

(GiSTNAE > Ba noomOoEeDC otde SuGoDUNeoD on John A. Woodward, Howard. 

(ClNGHUEICN Banasonat Uc gocooe- Gedo Gano OL Dr. M. E. Conard, Westgrove. 

Clipidigin Go saeueoooonsoasnosoc son oO KC S. X. McClellan, Knox. 

(CiiBniniGis saps oanoomescunuDUSECODO RS ©. M. Davis, Grampian. 

(CHihmMioale SaeocodGon Guam DopOONCo eo ponoC Joel A. Herr, Millhall, R. F. D. 

(Gibilisco pda cnoomebonmaonccoO ede: A. P. Young, Millville. 

(Gitiyindoivsly nonsoo.oo ccoopooucoadodeouT J. F. Seavy, Saegerstown. 

Gionanjonesraenaclhy GacgeucecononcomoosouuG. Rev. T. J. Ferguson, Mechanicsburg. 

HID) ANU PO TOT = aetoictere stare’ ekeleictetalets/eleisiaja"<1ele S. F. Barber, Harrisburg. 

CLARA phic lover otis vie lnveustay sini woloveys ene Rev, hey burn) Ward: 2 

SESS Mota veys erates ha ictafevaratclestevere we Resoheioleiasersn=! J. B. Werner, St. Marys. 

IDG, “ogpsusec codanoce saenanoo bop OOoN Archie Billings, Edinboro. 

FARE LL Cs cists otefclevos ayohelaiere!siaye.o\e si sieie'e.als\ s)= Sylvester Duff, Smock. 

ORES SowandaddcdsnsodcousDb Otome Cc. A. Randall, Tionesta. 

PRBIEeU TU Ie MI) plretis otelere’ aisseis cissareke cleyecsteelol sie\mle J. P. Young, Marion. 

TMD, aco ebed ab odo Scene CrnAeEdck J. L Patterson, McConnellsburg. 

Hen TUC CILOM Ma Verraisruslesticbert cre ieva ere taiayote sie laveteisy: J. W. Stewart, Jefferson. 

MAINE TINE OM) © vajcisrevells celcsieleyaieisiie|s)eie\=sieie G. G. Hutchison, Warrior’s Mark. 

[Hiv iOS Selon Beodcnoe Gab cOO nO ROO Ooo J. K. McElhoes, Home. 

PVE TROIS OM sy 1 aicie'<icisicicte'c/e.cle!o%ol01e7s «1a e\elsiaisic Peter B. Cowan, Brookville, R. F. D. No. 4. 

AMMMIAHIBL © Kaglens CoOC COO RO MO SOC mON Op No Matthew Rodgers, Mexico. 

HG OMAN YIN a pital nists stew icteveleielelejeiale.efelae Horace Seamans, Factoryville. 

TE AMUCAS LOT Maratea ersisisiciaccis slaveleicleisisleicicisre'e J. Aldus Herr, Lancaster, R. F. D. No. 4. 

FE. $8. Hoover, Lancaster. 

Neal Hambleton, Wakefield. 

ere TAGES ceyeversterceslacesreraines enelo ots/everuialeye Saml. McCreary, Volant, R. F. D. 

MEGWAM ie ere opoverstne x oie cle weceelsioccjeie ocestee Edward Shuey, Lickdale. 

MeseuA Pca wersyeratatatate\ateyeiotarcieteretere otaleie)eiauaies <1 P. S. Fenstermaker, Allentown. 

METI ZOTITO,, oceans ecateces seieiste cists eae erersleleleicle T. E. Hildebrandt, Dallas, R. EF. D. 

IL etonaat es Se ioao oon cao bDoIoncde0 ..A. J. Kahler, Hughesville. 

WO] ECTS ae terricn ta. SSinign RE AGO eon ORD L. W. Howden, Coryville. 

TESTS COTE a rem Vera cicl heres sieinte i lapays fexercleaolate W. C. Black, Mercer. 

IV Eeniea irae oreesy veh os ous crouasuvn wipaavelale Wie, ales sleds M. M. Naginey, Milroy. 

DEPARTMENT OF AGRICULTURE. 

SHASON OF 1907-8. 
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Caunty. Name and Address of Chairman. 

IVE O MIT OG ew are otelniste nielae os alsteve alclereceteisjete ..Randall Bisbing, Hast Stroudsburg. 

MONE SIOMET Ys. » alors xi cvaveis\e: ovale rove wrctelals ale Jason Sexton, North Wales. 

VE TULOTERS Fis = sletaheyeetelseieieis Tele ateisteteteletatets C. A. Wagner, Ottawa. 

IVGMEAAMNCOIM 1) Scveisccys ciac) sleisteminicicietele Wm. F. Beck, Easton, R. F. D. No. 4. 

NOTED UMD ERAN Ces celarc low ciclsisicievereleretete I. A. Eschbach, Milton, R. F. D. No. 1. 

PETE Yi dec iete eis c cteiee ares atelere sahetereveloveisistete A. T. Holman, Millerstown. 

TASC Says gcapate siacarsoteie visisicieeteis atone .J. B. Kirkbride, Bustleton. 

PTO ee te cre ieee costae ara so ebenteunioeoteate B. F. Killam, Paupack. 

IPO ECOT dec phate cit te susie wiere alovetesoteretonstelecisters Horace H. Hall, Ellisburg. 

Sfelanb hiatal U oe eal oe An eG GU Ga Eis W. H. Stout, Pinegrove. 

SST V CLOT Smape cavers stelasaleielomistaersierefatie staves Chas. Miller, Salem. 

SOMERSEE coe oki cc Kiatercmctamrevnets oh miaretise Jacob S. Miiler, Friedens. 

SUT Wiad OS ocisi attissiarde os wicca ise nis eine BE. R. Warburton, Campbellville. 

Sirsquehanna \) ose ecpae ca oc. ec ie ncseves F. A. Davies, Montrose. 

MTOR A, rs 'oeislaia wieisielsieiow anisis.eiets pre-test .-F. E. Field, No. 209 Caldwell Ave., Elmira, 

Nay: 

MUL OW sy a eraccie cicuaavemers solayehacicnstaleyeroterse el st J. Newton Glover, Vicksburg. 

AVCTLA TZ ORS crciatensis, cicieis folate c\eevavsteeta ctajerstele W. A. Crawford, Cooperstown. 

PV AUET CMM researc fairs yet est ratstors laze; alauatel clove eslon elaia’s Geo. A. Woodside, Sugargrove. 

VASES TOME derasclsiclelveteteise fee isrers ohisicls D. S. Taylor, Burgettstown, R. F. D. No. 2. 

SVU VNC cars wreteteheichetercicorelowe pamela e sie W. E. Perham, Niagara. 

IWIESEMOTEIATIGL ieisiciccicic tis’eiciere clots 6 sie M. P. Shoemaker, Greensburg. 

vim atetota wine wee mie ciate aie eee ote D. A. Knuppenburg, Lake Carey. 
WGK ICs Al ae tase nc sis ow pane eesinat eeeee-.G. H. Barnes, Rossville. 

LIST OF INSTITUTE LECTURERS FOR 
SEASON OF 1907-8. 

Allen, Mrs. Mollie MacClaughry, Oswego, N. Y., R. F. D. No. 6. 

Barber S. F., Harrisburg, Pa. 

Barclay, Richard D., Haverford, Pa. 

Bashore, Dr. Harvey B., West Fairview, Pa. 

Beardslee, R. L., Warrenham, Pa. 

Black, W. C., Mercer, Pa. 

Bond, M. S., Danville, Pa. 

Brodhead, Mrs. C. W., Montrose, Pa. 

Brodhead, C. W., Montrose, Pa. 

Bruckart, C. W., Lititz, Pa. 

Burns, J. S., Imperial, Pa.; R. EF. D. No; i: 

Campbell, J. T., Hartstown, Pa. 

Carr, Prof. M. Earl, Bureau of Soils, Dept. of Agriculture, Washington, D. C. 

Clark, “M: “Ni, =Claridee.. Pa: 

Cox, John W., New Wilmington, Pa. 

Cure; (2: T:, Jermyn. cba: 

Detrich, Dr. J. D., 438 Adams Avenue, Scranton, Pa. 

Drake, W. M. C., Volant, Pa. 

michbach, I. As. Milton) 'Pa, 7 Ryko) No. ol: 

Fassett, F. H., Meshoppen, Pa. 

Frear, Dr. Wm., State College, Pa. 

Fritz, Mrs. Sarah B., Duncannon, Pa. 

Funk, Dr. J. H., Boyertown, Pa. 
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Grim, Wm. H., Hamburg, Pa. 

Hall, Horace H., Hllisburg, Pa. 

Herr, Joel A., Millhall, Pa., R. F. D. 

Hertzog, P. H., Division of Zoology, Harrisburg, Pa. 

Hill, W. F., Huntingdon, Pa. 

Hoover, E. S., Lancaster, Pa. 

Hull, Geo. H., Transfer, Pa., R. F. D. 

Kahler, A. J., Hughesville, Pa. 

Kester, R. P., Grampian, Pa. 

Ledy, J. H., Marion, Pa. 

Lehman, Amos B., Fayetteville, Pa. 

Lighty, L. W., East Berlin, Pa. 

Mairs, Prof. T. I., State College, Pa. 

Massey, Prof. W. F., Salisbury, Md. 

McConnell, Prof. W. R., State College, Pa. 

McDowell, M. S., State College, Pa. 

Menges, Prof. Franklin, York, Pa. 

Miller, Prof. Norman G., Marion, Pa. 

INonthupD. Etenry WWi., Dalton; Pas, Rs b. D2 Nos 1. 

Owens, Prof. Wm. G., Lewisburg, Pa. 

Peachey, J. H., Belleville, Pa. 

Philips: Hon, L. J., Atelen,, Pa. 

Phillips, E. L., New Bethlehem, Pa. 

Pillsbury, Prof. J. P., State College, Pa. 

Reed, Chas. Allen, Washington, Pa. 

Satterthwait, A. F., Division of Zoology, Harrisburg, Pa. 

Schwarz, Hon. R. F., Analomink, Pa. 

Schock, Oliver D., Asst. Dairy and Food Commissioner, Harrisburg, Pa. 

Seeds, Robert S., Birmingham, Pa. 

Shelly, Jere, Dover, Pa. R. F. D. 

Smith, J. O. Calvin, Pa. 

Stephens, A. W., Lewisburg, Pa. 

Stout, W. H., Pinegrove, Pa. 

Thayer, Dr. I. A., New Castle, Pa. 

VanNorman, Prof. H. E., State College, Pa. 

Wagener, F. J., Harrison City. 

Wallace, Mrs. Mary A., Beechwood and Shaw Aves., Pittsburg, Pa. 

Watts, Prof. R. L., State College, Pa. 

Watts, D. H., Kerrmoor, Pa. 

Waychoff, G. B., Jefferson, Pa. 

Weld, R. J., Sugargrove, Pa. 

Wolff, Wm. H., West Chester, Pa. 

Wood, J. C., Shawnee, Pa. 

Woodman, Paul, Rushland, Pa. 

Wittman, W. Theo., Allentown, Pa. 
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The following is a list of Lecturers, Speakers and Essayists who 
gave instruction at Institutes, season of 1907-1908, with topics for 
discussion: 

AGEE, ALVA, State College, Centre County, Pa.: 

13S) Ol Bm COS = 

The Soil Fertility. (80 minutes.) 
. The Making of Sods. (30 minutes.) 

The Right Use of Lime. (30 minutes.) 
Rational use of Commercial Fertilizers. (80 minutes.) 
Potato Culture. (30 minutes.) 

. The Chance for Winning. (40 minutes.) 
State College and the Farmer. (30 minutes.) 

ALLEN, MRS. MOLLIE M., Oswego, N. Y., R. F. D. No. 6.: 

Es 
») 

8. 
2) 

10. 
1 
12. 
13. 

A Women’s Experience in Poultry Keeping. 
. Raising Chicks. 
. Housing and Ventilation. 
. Feeding and Care of Poultry. 
How to Make a Success of Turkeys. 
Gardening for Women. 

. Fruit Growing. 
Fruit for Home Use. 
The Sanitary Home. 
Sanitary Milk, 
Principles of Bread Making. 
Proper. Feeding of Young Children. 
Simple Chemical Problems. (From 20 to 40 minutes each.) 

BARBER, 8. F., Harrisburg, Dauphin County, Pa. (Box 104): 

TUS SUR G9 bo 

The Silo Throughout the Year. 

Butter Making on the Farm. . 
Care of Stable Manure and How Best to Apply it. 
Seeding of Grass for Hay. 
Care of Milk for Retail Trade. 
Marketing of Farm Crops. 
The Importance of Humus or Vegetable Matter in the Soil; 
Why Most Farms of our State are Deficient of it. 

BARCLAY, RICHARD D., Haverford, Montgomery County, Pa.: 

uf 
) 

8. 

Bee Keeping. (50 minutes.) 
. Fighting Diseases and Insects including the San Jose Seale. 

(40 minutes.) 
Agricultural Education from the Student’s Point of View. 150 
minutes.) 

. The Value of Pure Bred Stock to the Farmer. (25 minutes.) 
What Cows Can Do. (25 minutes.) 

. The Management of Registered Cattle. (30 minutes.) 
. Alfalfa: What Success? (20 minutes.) 
Finding Profit or Loss. (30 minutes.) 
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BASHORE, DR. HARVEY B., West Fairview, Cumberland County, 

its 
2. 
3. 

Pas 
Farm Hygiene. 
Village Hygiene. 
Good Health—A Much Neglected Crop. (15 minutes each.) 

BEARDSLEE, R. L., Warrenham, Bradford County, Pa.: 

_— 
~ 

NS TUR HL 

How to Establish and Maintain a Dairy. 
How to Renovate an Impoverished Farm. 

Raising Skim Milk Calves. 
Fodder Corn, Silo and Silage. 
Sheep Husbandry. . 
Potato Culture. 
The Farmer’s Horse. (80 minutes each.) 

BLACK, WM. C., Mercer, Mercer County, Pa.: 

PCS eesti 

The Beef Breeds of Cattle. 
The Value of Pedigree. 
Sheep. 
Swine. 
Comparison of Beef and Dairy Types of Cattle for Beef Pur- 
poses. 
The Corn Plant; {ts Cultivation and Uses. (80 minutes each.) 

BOND, M. 8., Danville, Montour County, Pa.: 

le 
. History, Discovery and Culture of the Potato. (80 minutes.) 
Short Talks to Boys and Girls of Advantages on the Farm. 
(830 minutes.) 

. When, Where and Why use Lime. (20 minutes.) 
Intensive vs. Extensive Farming. (20 minutes.) 

Something I have Learned in Thirty Years about Commercial 
Fertilizers. (25 minutes.) 
Why Don’t I Know. (15 minutes.) 
Growing and Marketing Vegetables. (25 minutes.) 

BRODHEAD, C. W. Montrose, Susquehanna County, Pa.: 

ip 

bo 

H CO 

twenty-five Years of Observation in Horse Breeding. (830 min- 
utes.) 

. Care of Colts and Horses Feet and Teeth. (Illustrated.) (40 
minutes.) 

. Horse-shoeing. (Illustrated.) (45 minutes.) 
Something Every Horse Owner Should Know. (80 minutes.) 
Observations of the Resources of Pennsylvania. (20 minutes.) 

BRODHEAD, MRS. C. W., Montrose, Susquehanna County, Pa.: 

be 

. Women as Practical Poultry Keepers. (20 minutes.) 
. Care and Management of Poultry in the Village and on the 
Farm. (80 minutes.) 

. Beautifying Village and Farm Homes. (830 minutes.) 
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BRUCKART, J. W., Lititz, Lancaster County, Pa.: 

— SOW AH Oe 9 bo 

. The Poultry Department on the Farm. (45 minutes.) 
The Incubator and the Brood on the Farm. (45 minutes.) 
Better Poultry and More of it. (45 minutes.) 
Success with Poultry in Limited Quarters. (80 minutes.) 
The Market Garden on the Farm. (45 minutes.) 
Strawberry and Small Fruit Culture. (45 minutes.) 
Extensive vs. Intensive Farming. (80 minutes.) 

. Lights and Shadows of Farm Life. (60 minutes.) 

. San Jose Scale and How to Control it. (20 minutes.) 

. Personal Experience with Lime and the Legumes. (20 min- 
utes.) 

BURNS, J. 8., Imperial, R. F. D. No. 1., Allegheny County, Pa.: 

CONS OP ON 

. Corn, Breeding and Selection of Seed. (30 minutes.) 
Corn, Preparation of Soil and Cultivation. (80 minutes.) 
Breeding and Care of Swine. (80 minutes.) 
Sheep Husbandry. (25 minutes.) 
Cattle Feeding. (25 minutes.) 
Growing and Preserving Pork for Family Use. (25 minutes.) 
The Farmer and His Wife. (80 minutes.) 

. Home Influence. (40 minutes.) 

. Education for Country Children. (85 minutes.) 
10. 
Note. 

Farmers as We Find Them. (30 minutes.) 
On account of business relations, Mr Burns is unable tu 

give full time to the institute work the coming season, but if so 
desired, County Chairmen may be able to arrange with him to do 
some special work. 

BUTZ, PROF. GEO. C., State College, Centre County, Pa.: 

. Modern Treatment of Apple Orchards. 

. Peach Culture. 

. Insect Enemies of Farm and Garden, 
. Ornamentation of Home Grounds. 
. Botany of the Farm. 
. Agricultural Education. 
. Small Fruits. 
. Bacteria for Leguminous Crops. (20 to 40 minutes each.) 

CAMPBELL, J. T., Hartstown, Crawford County, Pa.: 

—_ 

H™ CO bo 

. Construction of Poultry Houses and Fixtures. (Lantern 
slides.) (20 to 30 minutes.) 

. Profitable Egg Production, (Illustrated.) (40 to 60 minutes.) 

. Lice, Gapes and Poultry Diseases. (20 to 30 minutes.) 

. Experience with Incubator and Brooders. (Lantern slides.) (20 
to 80 minutes.) 

5. Feeding and Care of the Little Chicks. (80 to 40 minutes.) 
. Economic Maintenance of the Productivity of the Soil. (40 

to 50 minutes. 

. Crop Rotation in Relation to Soil Improvement. (30 to 40 
minutes.) é 
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8. Acid Soils and Their Treatment. (Lantern slides.) (45 min- 
utes.) 

9. Commercial Potato Growing. (30 minutes.) 
10. The Farmers’ Garden. (80 minutes.) 
11. The Farm of Life. (40 to 60 minutes. ) 
12. The Making of the Soil. (Lantern slides.) (50 minutes.) 

CARR, M. EARL, Bureau of Soils, U. S. Dept. of Agriculture, Wash- 
ington, D. C.: 

1. Soils. 
2. Soil Management. 
3. Adaptation of Crop to Soils. (20 to 30 minutes each.) 

CLARK, M. N., Claridge, Westmoreland County, Pa.: 

1. Mistakes of Many Farmers. 
2. Theory and a Practical Education. 
3. Marketing the Products of the Farm. 
4. Buying and Care of Farm Implements. 
5. Every Farmer Should Belong to the Grange. 
6. The General Farmer and the Specialist. 
7. How to Grow Hogs for Profit. 

COX, JOHN W., New Wilmington, Lawrence County, Pa.: 

1. The Easiest and Most Profitable Way to Grow Potatoes. (25 
minutes.) 

2. Feeding and Care of Poultry. (25 minutes.) 
3. Increasing Soil Fertility. (25 minutes.) 
4. Maintaining Soil Moisture and Humus in the Soil. (25 min- 

utes.) 
5. Commercial Fertilizers. (25 minutes.) 
6. The San Jose Scale and Other Insect Pests of Fruit Trees. 

(25 minutes.) 
7. A Practical Education for the Farmer. (80 minutes.) 

CURE, Z. T., Jermyn, Lackawanna County, Pa.: 

. Economy in the Use of Commercial Fertilizers. (20 minutes.) 
. Up-to-date Talk on Corn, (20 to 25 minutes.) 
. Potato Culture. (20 minutes.) 
. Production and Care of Apple Orchards. (25 minutes.) 
. The American Farmer Must be Educated and Why. (30 min- 

utes.) 
6. The Raising and Early Training of Colts; The Time to Sell, 

ete. (20 minutes.) 
7. The Handling of Sheep and Production of Early Spring 

Lambs. (20 minutes.) 
. The Handling of Heifer Calves to and During First Year of 
Maternity. (20 minutes.) 

9. A Talk on the Laws Governing Animal Improvement. (20 
minutes.) 

OUR Co pe 
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DETRICH, DR. J. D., Scranton, Lackawanna County, Pa.: 

1. How to Keep Twenty Head or More of Dairy Animals on Fif- 
teen Acres. 
Twenty-five Years’ Experience in Soiling. 
Sixteen Years’ Experience with the Wooden Silo. 
How to Grow Crops on a Fifteen Acre Farm and No Fertili- 
zer. 

5. Feed, Breed and Care of the Dairy. 

Farmers Raise Your Own Cows, But Buy Your Own Bull. 
The Agricultural College and the Farmer. 

The Farmer’s Waste Basket. 
. The Small Farm, vs. The Large Farm. 

10. 
1 

Bench, Book and Farm. 

How to Raise Hay Crops Without Weeds. 

DRAKE, W. M. C., Volant, Lawrence County, Pa.: 

f. 
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How to Grow Clover. (40 minutes.) 
Corn Breeding and Selection of Seed. (40 minutes.) 
Cattle Feeding. (40 minutes.) 
Breeding, Feeding and Care of Sheep. (50 minutes.) 
Keeping a Dairy. (40 minutes.) 
The Use of Commencial Fertilizers. (80 minutes.) 
The Farm as a Factory. (50 minutes.) 
Potato Culture. (80 minutes.) 
Fruit Culture. (50 minutes.) 
The Education of the Future Farmer. (50 minutes.) 

ESCHBACH., I. A., Milton, R. F. D. No. 1, Northumberland County, 
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Value of Fertility. (20 minutes.) 
Farm Conveniences. (25 minutes.) 
Farmers’ Opportunities. (80 minutes.) 
Some Mistakes. (29 minutes.) 

FASSETT, F. H., Meshoppen, Wyoming County, 

it 
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Possibilities of Apples in Pennsylvania, (80 minutes.) 
Pruning of Fruit Trees. (20 minutes.) 

Spraying and Marketing. (80 minutes.) 

Small Fruits. (20 minutes.) 
The Advantages of Organization to the Farmer. (30 minutes.) 

FREAR, DR. WM., State College, Centre County, Pa.: 

6. 

. Fertilizer Economies. (20 minutes.) 
Accumulation and Uses of Humus. (20 minutes.) 
Condimental Stock Foods; Their Uses and Abuses. (20 min- 
utes.) | 
Selection of Seed Corn. (30 minutes.) 
The Gain in Soil Nitrogen Resulting from the Use of Legu- 

minous Crops. (20 minutes.) 
The Value of Limestone as Compared with Lime for Boil In- 
provements. (20 minutes.) 

. Pennsylvania Experience in Growing Sumatra-type Wrapper 
Tobacco. (20 minutes.) 
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FRITZ, MRS. SARAH B., Duncannon, Perry County, Pa.: 
1. Our Country Homes. (20 minutes.) 
2. The Wife a Partner. (25 minutes.) 
3. Practical Ways of Farmers’ Wives Making Money. (15 to 20 

minutes.) 
4, The Mission of Beauty. (80 minutes.) 
5. The Social Side of Farm Life. (80 minutes) 

FUNK, DR. J. H., Boyertown, Berks County, Pa.: 

1. Commercial Orcharding. (45 minutes.) 
2. Pruning, Fertilizing and Thinning. (45 to 60 minute s.) 
3. Spraying. (45 minutes.) 
4, San Jose Scale and Other Insects. (45 minutes.) 
5. Small Fruits. (45 minutes.) 
6. Birds and insects as Friends and Foes. (60 minutes.) 
7. The Peach and How to Raise it. (45 minutes.) 
8. Potato Culture. (45 to 60 minutes.) : 

GRIM, WM. H., Hamburg, Berks County, Pa.: 

1. Birds of Pennsylvania and Their Habits. (40 to 45 minutes.) 
2. New Rotation of Crops. (30 to 35 minutes.) 
3. How to Raise all Kinds of Clover Successfully. (30 to 35 min- 

utes.) 
4. How to Maintain and Increase the Fertility of the Soil. (8 

to 40 minutes.) 
5. Manure; How to Make and Get Best Results. (80 to 35 min- 

utes.) 
6. Commercial Fertilizers. (830 to 35 minutes.) 
7. How to Prepare the Soil and Select Seed Corn for the Test 

Results. (80 to 85 minutes.) 
8S. How to Make Chickens Lay. (30 to 35 minutes.) 
9. Fruit. (20 to 35 minutes.) 

HALL, HORACE H., Ellisburg, Potter County, I’s 

1. Cheese Dairying, Co-operation and Private. 
2. Hav as a Money Crop. 
3. Registered vs. Grade Stock. 
4. Strawberries for the Home and Mari>t. 

5. Farm ‘i telephones. 
6. Cement for Stable Floors, Cellar Bottoms and Walks 
(. Why Farmers Should Organize. 
8. What Education Farmers Should Have. 
9. Cost cf Conveniences for Farmers’ Homes. 

10. Peace or War and Farmers’ Relations to Each. 

HERR, JOEL A., Millhall, Clinton County, Pa.: 

1. Specialties in Farming. 
2. Practical Road Making. 
3. The Bright Side of Farm Life. — 
4. Maintenance of Farm Fertility. 
d. Education Through Organization. 
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Selection and Breeding of the Dairy Cows. 
Starting an Orchard. 
Township High Schools. 
The Farmer as a Citizen. 

aS 

2 P ais 

HERTZOG, P. H., Division of Zoology, Dept. of Agriculture, Harris- 

burg, Pa.: 
Chestnut Culture. (45 to 50 minutes.) 

2 Best Methods for Controlling Scale Insects. (85 minutes.) 
Our Reptile Friends and Their Economic Value on the Farm. 
(30 to 45 minutes.) 

4. Be Friendly to Shy Neighbors About Farm, Why and How. 
(30 to 45 minutes.) 
Facts a Farmer Ought to Know About Weeds. (80 minutes.) 
Tobacco Culture. (85 to 40 minutes.) 
Insects Infesting Tobacco. (80 minutes.) 
Insect Friends and Injurious Insects. (80 to 40 minutes.) 

Sed 
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HILL, W. F., Chambersburg, Franklin County, Pa.: 

. Desirable Soil Conditions. 

. Saving and Applying Manure. 

. Observations in Our Own Country. 

. Observations in Foreign Lands. 
5. Organization; The Present Power. 
6. Farmers in the Field of Banking. (20 minutes.) 

moO hoe 

HOOVER, E. S., Lancaster, Lancaster County, Pa.: 

1. Forestry as Pertaining to Farming. 
2. Education of the Farmers’ Sons. 
3. System on the Farm. 
4. Beautifying the Farm Grounds. 
5. Soil Improvement. 

. Cultivation of Tobacco; Baise for Market, Curing and 
Preparation 5 

7. The Proper Time for Heresies Farm Crops. 
8. The Value of the Tree Growing on the Farm 
9. The Horse; His Breeding, Rearing and Training. 

10. How Can We Keep up the Fertility of the Farm the Cheap- 
est. 

11. Wastes on the Farm. (15 to 20 minutes each.) 

HULL, GEORGE E., Transfer, R. F. D., Mercer County, Pa.: 

: High Grade Farm Butter. (30 minutes.) 
2. Breed, Feed and Care of the Dairy Cow. (30 minutes.) 
3. Construction and Filling of Silos. (25 minutes.) 
4. Construction of a Labor Saving Dairy Barn. (20 minutes.) 
5. Marketing Farm Products. (830 minutes.) 
6. The Farm Water Supply. (20 minutes.) 
7. Feeding Steers for Market. (20 minutes.) 

8. Some Experience with Sheep. (20 minutes.) 
9. Our Farm Homes, (30 minutes.) 
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KAHLER, A. J., Hughesville, Lycoming County, Pa.: 

1. Soil Fertility. 

pai SOWNSMUP wh 

. Corn Culture and Corn Breeding. 

. Taxation. 
. Hogs for Profit. 
Concentration of Schools in Rural Districts. 
My Experience With Lime and Commercial Fertilizer. 
Proper Care of Barnyard Manure, 
How Best to Keep Boys on the Farm, 

. Give the Boys a Chance. 

. Breeding, Treating and Selection of Corn. 

KESTER, R. P., Grampian, R. F. D., No. 2, Clearfield County, Pa.: 

woh 
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Making the Dairy Pay. (40 minutes.) 
Profitable Feeding of the Dairy Cow. (30 minutes.) 
The Silo an Essential to the Dairymen. (80 minutes.) 
Dairy Types and Breeds. (80 minutes.) 
Fertility Regained and Retained. (80 minutes.) 
Poultry Culture. (30 to 40 minutes.) 
The Rural School. (45 minutes.) 
The Advantages of a Rural Life. (Illustrated.) (45 minutes.) 

LEDY, J. H., Marion, Franklin County, Pa.: 
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General Fruit Growing; How to Take Care of Trees. 
Peach, Apple and Plum Culture. 
Pruning, Cultivation and Fertilizing the Orchard. 
The Farmers’ Garden. 
Alfalfa; Its Value and How to Grow it. 
Small Fruit Culture. 
Tomatoes and Cantaloupes; How to Grow Them. 
Poultry for Profit, and How to Make Hens Lay in January. 
San Jose Scale a Specialty. 
Crimson Clover and Soja Beans; Their Value and How te 
Grow Them. 

LEHMAN, AMOS B., Fayetteville, Franklin County, Pa.: 

NAAOF W bok 

. Breeding, Feeding and Profit in Hogs. 
. Legumes for Feed and Fertility. 
. Dairy vs. Beef Cattle. 
. Insects, Friends and Foes. 
. Nature Study in the Public Schools. 
. Theory and Practice in Farming. 
- Methods and Observations in Culture of Fruits. 

LIGHTY, L. W., East Berlin, Adams County, Pa.: 

. The Farmers’ Cow; How to Make Her Profitable. (50 min- 
utes.) 

. Feeding the Dairy Cow. (45 minutes.) 

. Culture and Feeding the Corn Crop. (45 minutes.) 
. Silo Experience and Practice. (80 minutes.) 
. Soiling and Soiling Crops. (30 minutes.) 

4—7—1908. 
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Value, Care and Application of Farm Manure. (30 minutes.) 

Producing and Marketing Dairy Products. (40 minutes.) 

Improving and Maintaining the Fertility of our Soils. 

The Making of a Home on the Farm. (30 minutes.) 

Education for Our Boys and Girls; What and How. (45 min- 

utes.) 

MAIRS, PROF, THOS. I., State College, Centre County, Pa.: 

Beef Production. 
Mutton Making. 
Pork Making. 
Leguminous Crop as a Source of Protein. 
Stable Construction. 

. Horse Breeding for Farmers. (20 to 380 minutes.) 

MASSEY, PROF. W. F., No. 205 St. Mark’s Square, Philadelphia, 

Pads 
How Plants Grow and the Application to Plant Breeding. 
(30 minutes.) 
The Importance of Humus in the Soil and How to Maintain 
It. (20 minutes.) 
The Use and Abuse of Commercial Fertilizers. (80 minutes.) 
Forcing Fruits and Vegetables Under Glass. (80 minutes.) 
Growing Asparagus for Market. Some New Methods. (20 
minutes.) 

. The Southern Cow Pea as a Means for Getting Clover. (20 
minutes.) 

McCONNELL, W. R., Division of Zoology, Dept. of Agriculture, 
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Harrisburg, Pa.: 

. What a Farmer Should Know About Natural History. 
. The Economic Relations of Reptiles (or of the Snake only. 
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. The Kind of Education for the Farmer Boy. 

McDOWELL, M.S8., State College, Centre County, Pa.: 
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Commercial Fertilizers. 

Insoluble Phosphates. 
Lime. 

A Few Facts About Bacteria. 

Agriculture, an Art. 

ES, PROF. FRANKLIN, York, York County, Pa.: 

Domestic Chemistry. 
Fixation of Free Nitrogen and Nitrification. 
Maintenance of Soil Fertility and Soil Moisture. 
Methods for Raising Hay. 
Methods of Crop Rotation to Introduce Clover. 
senefits of Corn Breeding. 
The Necessity of Education for the Farmer. 
Denatured Alcohol in Agriculture. 
Insect Life, 
Heonomy of Production of Crops, Fertilizer, ete. (80 minutes.) 
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MILLER, PROF. NORMAN G., Marion, Franklin County, Pa.: 
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Some Special Leguminous Forage Plauts. 
The Principle of Selection in Plant Breeding. 
Alfalfa, Its Growth and Various Uses. 
Insects injurious to Fruits and Their Control. 
Some Fundamental Principles in Wheat Growing. (20 minutes 
each.) 

NORTHUP, HENRY W., Dalton, R. F. D. No. 1, Lackawanna County, 
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. Selection, Care and Management of the Dairy. 

. Practical Experience With the Silo. 
. Potato Growing. 
The Examination and Restoration of Our Soil. 

. Fruit Culture. 

. Specialties in Farming. 
Farm Precucts and How to Market Them. 
Nature Study for Country Schools. 
Educating the Farmer and Increasing His Usefulness. 
Desirable Country Homes and How to Enjoy Them. (80 min- 
utes.) 

OWENS, PROF. WM. G., Lewisburg, Union County, Pa.: 

ADADWIE WHE 

Chemistry on the Soil. (80 minutes.) 
Sanitation on the Farm. (30 minutes.) 
Improvement of Soils. (80 minutes.) 
Chemistry and Value of Manures. (30 minutes.) 
Retaining Soil Moisture. (830 minutes.) 
Weeds; What They Mean to the Farmer. (30 to 60 minutes.) 
Great Inprovement at Small Cost. (60 minutes.) 
The Farmers’ Education. (60 minutes.) 

PEACHEY, J. H., Belleville, Mifflin County, Pa.: 
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Corn Culture. 
Butter Making on the Farm. 
The Clover Crop and How to Grow It. 
Breeding and Feeding the Pig. 
Soil Improvement. 
The Problem of Education for Country Children. 
Echoes From the Farm. 
Goodbye; Take Care of the Farm. (25 to 50 minutes each.) 

PHILIPS, T. J., Atglen, Chester County, Pa.: 

CHABUE WE 

Commercial Fertilizers; Their Nature and Use. (40 minutes.) 
Tle Silo as I Have Found It. (30 minutes.) 
Lime; Is it a Fertilizer? How Does it Benefit. (25 minutes.) 
Thirty Years’ Experience With Dairy Cows. (40 minutes.) 
Heonomical Stock Feeding. (80 minutes.) 
Farm Manures and Their Best Use. (30 minutes.) 
Poultry Upon the Farm. (30 minutes.) 
The Home and Its Maker. (25 minutes.) 
We Say We Are Economical, but Are We? (40 minutes.) 
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PHILLIPS, E. L., New Bethlehem, R. F. D. No. 2, Clarion County, 
Pa:: 

. The Farmer’s Education and Business Training. 

. How to Buy Commercial Fertilizers and How to Use Them. 

. The Need of Lime in the Soil. 

. Caring for the Soil. 

. Good Roads; How to Get Them. (20 to 30 minutes.) OU CO bo ee 

PILLSBURY, PROF. J. P., State College, Centre County, Pa.: 

. Pruning. (20 minutes.) 

. Strawberry Culture. (20 minutes.) 

. How to Plant an Orchard. (20 minutes.) 

. Care of Ornamental Trees and Shrubs. (20 minutes.) 
. Grafting and Budding. (20 minutes.) OUT CO bo 

REED, CHAS. ALLEN, Washington, Washington County, Pa.: 

. Soil Moisture. 

. Grape Culture. 
. Small Fruit Culture. 
. Education and the Farmer. 

. Value of Fertilizers. 

. Apple Culture. (35 to 40 minutes.) AaoOFPWNE 

SATTERTHWAIT, A. F., Assistant Economic Zoologist, Dept. of 
Agriculture, Harrisburg, Pa.: 

1. Nursery and Orchard Inspection in Pennsylvania. 
2. San José Scale and How to Control It. 
3. A Comparison of the More Prominent Scale Insects. 

SCHOCK, OLIVER D., Assistant Dairy and Food Commissioner, 
Harrisburg, Pa.: 

. Enforcing the Dairy and Food Laws in Pennsylvania. 

. Education for the Farmers’ Sons and Daughters. 

. Floriculture in Country Homes. 
Progress in Agriculture. 

. Profitable Poultry on the Farm. 

. Growing Grapes for Pleasure and Profit. 

. The Country Fair. NS OTR CO tS 

SCHWARZ, R. F., Analomink, Monroe County, Pa.: 

1. Market Gardening. (45 minutes.) 
2. Small Fruit Growing. (80 minutes.) 
3. The Commercial Orchard. (85 minutes.) 
4. The Orchard for Home Consumption. (80 minutes.) 
5. A Thorough Understanding of the Fertilizer Question. (45 

minutes.) 
6. The Home Mixing of Fertilizer. (80 minutes.) 
7. Reclaiming of Worn-out Soil With Manure, or Success With 

Crimson Clover. (60 minutes.) 
8. Profit in Poultry. (40 minutes.) 
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9. The New Road Law and the Farmers’ Duty Under Way. (30 
minutes.) 

10. Why Should a Farmer Boy and Girl be Educated. (45 min- 
utes.) (Illustrated lecture.) 

11. Fruits and Vegetables for the Farmers’ Table. (40 minutes.) 
(Illustrated lecture.) 

SEEDS, ROBT. 8., Birmingham, Huntingdon County, Pa.: 

1. Value of Barnyard Manure. (30 minutes.) 
2. Soil Improvement, the Keynote to Agriculture. (80 minutes.) 
3. The Value of Fertility and Cheapest Way to Get It. (40 min- 

utes.) 
. Education and the Farmer. (20 minutes.) 
. Ben®fits Derived From Farmers’ Institutes. (20 minutes.) 
. What Constitutes a Country Home. (45 minutes.) 
. Mistakes in Life Exposed. (60 minutes.) Qo Oe 

SHELLY, JERE, Dover, R. F. D. No. 4, York County, Pa.: 

1. Growing and Marketing Fruit. (45 minutes.) 
2. The Lay of the Land. (45 minutes.) j 
3. Farming for Fun. (60 minutes.) 
4. The Two Homes. (60 minutes.) 
5. Raising Stock for Pleasure and Profit. (45 minutes.) 

SMITH, J. O., Calvin, Huntingdon County, Pa.: 

. Relation of Farm. 

. When is a Man Educated. 

. How Plants Grow; How Plants Feed. 

. Foods of the Vegetable World. 
Soils; How Formed and How Made Fertile. 

. Farmers to the Front. 
\ 
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STEPHENS, A. W., Lewisburg, Union County, Pa.: 

1. The Elements of Bookkeeping as Applied to Farming. (60 
minutes.) 

2. Co-operation in Buying and Selling Farm Products. (30 min- 
utes.) 

3. Some Common Insect Pests and How Best to Combat Them. 
(20 minutes.) 

STOUT, W. H., Pinegrove, Schuylkill County, Pa.: 

Fruit Growing. 
. Market Gardening and Small Fruit Growing. 
. Geological Observations. 
. Bee Keeping. 
. Manures and Fertilizers. 
. Theory vs. Practice. 
. Redeeming Exhausted Soil. 
. How to Obtain an Education Under Difficulties. (30 minutes.) 

Dom Cob He 
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THAYER, DR. I. A., New Castle, Lawrence County, Pa.: 

1. Plant Life. (30 minutes.) 
2. Soil Productivity. (45 to 60 minutes.) 
3. Preparation of the Seed Bed. (40 minutes.) 
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Tile Draining; Why and How. (40 minutes.) 
Strawberry Culture, (40 minutes.) 
Alfalfa. (80 minutes.) 
Feeding and Care of Farm Animals. (40 minutes.) 
The Farm Horse. (80 minutes.) 
The Farm Boy and Girl. (40 minutes.) 

. Home Hygiene. (40 minutes.) 
The Farmer’s Table. (40 minutes.) 

NORMAN, PROF. H. E., State College, Centre County, Pa.: 

On What the Dairy Profits Depend. 
Helpful and Harmful Bacteria. 
Why Does the Tests Vary. é 
The Young Folks Chance. 
Something the Agricultural College and Experiment Station 

May Do. 
Feeding Practice. 
Skim-milk; Butter-milk; Why? 
Only a Cow; That’s the Rub. 
Cow Stable Devices. 

. Silos and Silage. 

WAGNER, F. J., Harrison City, Westmoreland County, Pa.: 
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Soils and Soil Making. (15 to 20 minutes.) 
The Business Side of Farming. (15 to 20 minutes.) 
Dairying for Profit. (15 to 20 minutes.) 
Clover and Its Cultivation. (15 to 20 minutes.) 
The Farmer’s Education. (15 to 20 minutes.) 
Advantages of the Cream Separator. (15 minutes.) 
The Choice of Feeding Stuffs. (20 minutes.) 

WALLACE, MRS. MARY A., Pittsburg, Allegheny County, Pa.: 
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Centralization of Rural Schools. 
. Food and Care of Children in the Country. 
. Country Butter; How to Make It. 
Helpful Thoughts for the Home Maker. 
The Country Home; Its Sanitation, Convenience, etc. 

_A Talk With Farm Girls. 
A Talk With Farm Boys. (20 to 30 minutes each.) 

WATTS, PROF. R. L., Scalp Level, Cambria County, Pa.: 
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Practical Plant Feeding. 
Soil Moisture Problem. 

. The Farm as a Factory. 
Soil Improvement by Green Manuring. 
Soil Bacteria. 
Market Gardening. 
Small Fruit Culture. 
Management of Orchards. 

. The Farm’s Best Products. 

. Agricultural Education. 
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WATTS, D. H., Kerrmoor, Clearfield County, Pa.: 
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Building up the Dairy Herd for Profit. (80 minutes.) 
The Feed and Care of the Cow. (30 minutes.) 
The Silo and Why Profitable. (80 minutes.) 

Gilt-edge Butter; How to Make and Sell it. (80 minutes.) 

Steam Power as Used on Our Farm. (15 minutes.) 
The Apple Orchard and Its Care. (80 minutes.) 
Farm Buildings and Blunders. (30 minutes.) 
The Farmer of the Future. (380 to 40 minutes.) 

WAYCHOFF, G. B., Jefferson, Greene County, Pa.: 
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Importance of Soil Moisture; How to Retain It. (25 minutes.) 
Humus the Life of the Soil. (25 minutes.) 

. My Experience in Raising Berries. (20 minutes.) 
_ The Market Gardener’s Secret. (85 minutes.), 
Both Sides of the Lime Question. (40 minutes.) 
Clover as a Soil Renovator. (80 minutes.) 

. A Study of Plant Roots and Lessons to Learn From Them. 

(30 minutes.) 
. The Kind of Education That Counts. (35 minutes.) 

9: Do Your Own Fishing. (80 minutes.) 

WELD, R. J., Sugargrove, Warren County, Pa.: 
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The Rotation of Crops. (80 minutes.) 
Some Losses From Manure Piles. (20 minutes.) 
Improving the Dairy Herd. (30 minutes.) 
Butter Making at Home. (20 minutes.) 

WOLFF, WM. H., West Chester, Pa.: 
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. Beautifying the Home Grounds. (85 minutes.) 
Bordeaux Mixture; Its Value and Use. (80 minutes.) 
Propagation of Plants in a Large Nursery. (30 minutes.) 

. A Vacation Trip to the Bermuda Islands. (80: minutes.) 

. Growing Early Vegetables for the American Market in the 
Bermuda Islands. (80 minutes.) 

WOOD, af C., Shawnee, Monroe County, Pa.: 
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Bee Keeping for Pleasure and Profit. (80 to 60 minutes.) 
2. The Waste of Manure. (30 minutes.) 
3. The Care and Protection of Fruit Trees. (80 minutes.) 

WOODMAN, PAUL, Rushland, Bucks County, Pa.: 

. Growing Swine Without Milk. (80 minutes.) 
Economical Use, Care and Production of Barnyard Manure. 

(40 minutes.) 
. Commercial Fertilizer. (20 minutes.) 
The Farmer’s Orchard as a Source of Pleasure and Profit. 
(20 to 40 minutes.) 
Increasing the Profits of the Dairy. (40 to 50 Se 
San Jose Scale. (20 minutes.) 
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WITTMAN, W. THEO., No. 1317 Linden St., Allentown, Lehigh 
County, Pa.: 

. Varieties of Poultry Best Suited for the Farm. (40 minutes.) 

. The Money-Making Varieties. (40 minutes.) 

. Right and Wrong Poultry House Construction. (40 minutes.) 

. Forty Minutes of How to Make a Success With Poultry. 

. How I did and Could Sell Eggs at $1.00 Each, and Fowls at 
$1.00 Each. (40 minutes.) 
ee Oe 

LIST OF SPECIAL INSTITUTE INSTRUCTORS. 

Prof. Alva Agee, State College, Pa. 
Dr. H. P. Armsby, State College, Pa. 
J. H. Barron, State College, Pa. 
J. S. Burns, Imperial, Pa., R. F. D. No. 1. 
Prof Geo. C. Butz, State College, Pa. 
Dr. J. D. Detrich, Scranton, Pa. 
Prof. J. W. Gilmore, State College, Pa. 
H. B. Hilton, Port Allegany, Pa. 
Prof. P. H. Hertzog, Division of Zoology, Harrisburg, Pa. 
Dr. Thomas F. Hunt, State College, Pa. 
Prof. T. I. Mairs, State College, Pa. 
Prof. W. F. Massey, No. 205 St. Mark’s Square, Philadelphia, Pa. 
Prof. M. 8S. McDowell, State College, Pa. 
Prof. Wm. G. Owens, Lewisburg, Pa. 

Prof. J. P. Stewart, State College, Pa. 
Prof. H. E. Van Norman, State College. 

DEPARTMENT LECTURERS. 

In so far as time and circumstances will permit, the officers of the 
Department of Agriculture are desirous of engaging in Institute 
work. 

In order to prevent disappointment in the arrangement of pro- 
grams, it is recommended that Institute Managers first consult the 
individual whose services they may wish to secure, before placing 
his name on the program. 

Department lecturers come to these Institutes free of charge, ex- 
cept that they are to be taken from and to the railroad station at 
the expense of local manager. The topics which they will discuss 
can be procured by addressing the following officers of the Depart- 
ment of Agriculture: 

HON. N. B. CRITCHFIELD, Secretary of Agriculture. 
TON. A. L. MARTIN, Deputy Secretary and Director of Institutes. 
JAMES FOUST, Dairy and Food Commissioner. 

PROF. H. A. SURFACE, Economic Zoologist. 
DR. LEONARD PEARSON, State Veterinarian, 
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CROP REPORT. , 

A report of the various Farm Products grown in Pennsylvania 
shows generally an increased yield and a market demand greater in 
many localities than could be supplied with prices entirely satis- 
factory, with the added value of rye, potatoes, wheat, buckwheat, 
corn, oats and hay, together with horses, mules, milch cows, sheep, 
swine and eggs makes a grand total of $233,214,000. In another part 
of this report will be found the amount accredited to each of the 
products mentioned. 

The following comparison of these tables for the past four years 
shows an almost uniform advance in the various products of Penn- 
sylvania: 

TABLE OF COMPARISON. 

{ 

| | | 
| 1902. | 1903. 1904. 1905. 1906. 1907. 1908. 
| | 

| 
AWN. 0 “Ge sadooocndsoacsdandosossassncunensedones $0.73 | $0.75 | $1.08 $0.83 | $0.78 | $0.95 $0.96 
ROMO Tepe wrareretelarelererere ate Coreie tet Totalerelelarisiolevetarcta erave ate wielniel stat 45 At -62 57 55 ra 
(OTiEE.  spaqdananonocna sae copcicnedoUCbsAdGooAUdADeOr 37 41 44 ae rt || 40 53 55 

Sh pancosocaggsondno sono duane donsaconoeonndues 53 60 | -70 -63 61 73 | 76 
RTGS WNEAE a ere cialete seine elsiietisteielelareieieletelere e'elalettetoats 43 | bi | 58 56 58 | -68 | sik 
SEEK. COGS | ghoocaabconcosucadeaonsdaaccdcuacuc | 9.48 | 11.40} 10.50 10.00 | 11.00 | 11.00 10.50 
isfy, (Helin, onngdoossunocsencasdsadnoccoudde | 10.47) 14.00 | 12.00 12.00 | 13.50 | 16.50 13.00 
ETOTSES Hera V OL SOs) cclclale\alaieiavareiotate’etaretoreseteleleyeisiereraisia | 84.00 | 115.00 | 120.00 131.00 | 145.00 | 148.00 150.00 
Wit GHiGKEES5 “ned guacuoonopco0nsenbodasooogeOr 77.00 | 120.00 | 125.00 | 139.00 | 155.00 | 155.00 | 160.00 
GOW SA VELAL Citar cctrncnc sincisianeiceiinmccitannisieine 28.00 | 33.00/ 35.00 35.00 | 38.00 | 37.00 36.00 
TAMDS, AVCLAZC, ..-cceccnerecrcsivieeciscecre cons 2.76 | 3.50} 3.50 | 3.95} 4.15 | 4.26 4.00 
PRS ee GE Cat alalsiele sieletnielniniateieie=is w(en/aininialeleininiore 2.81 3.45 | 3.50 | 4.10 4.50 | 4.75 | 4.50 
Bteerse tate DCM DOUNG.) cicics cc see enemies inl \cle% | 05 | 04 -04% 04 | 05 05 -05 
Steers, for feeding, per pound, ............. | 03 03 03% 03 | 04 04 04 
Swine, shoats, per POUNC, ........-eerecsere 06 .06 -06 05 06 06 06 
VOSS meta wDe re DOUNGe a leclemesiisis cciaieis\sislosicjeias -06 06 . 06% 06 07 -08 -07 
Chickens, dressed, per pound, .............. | AIS .14 13 15 15 15 14 
Chickens, live, per pound, .............+.... -08 -10 10 | -10 alll 10 10 
Apples, per bushel, | .....ccccccccccsncrecccwcss 35 50 44 -70 55 -70 -70 
Peaches, per basket, ...ccccssscesccsscccceee 7a 1.15 -82 | -90 1.10 1.50 1.20 
Penis ICI DUSH Clon memiciss nse cisiterielaiseielsie/eleie sisi 81 -98 94 -90 -90 1.10 85 
izilvgests, pee Cheyne” aodaboonoccodapcdandnoceagnor -06 07 08 07 07 08 07 
GHELLIES) PET QUALE, Tosco weeecccses cececieiens | 06 -08 08 .08 .07 09 07 
Blackberries, per Quart, ......--ccsccsecsece | -07 | -07 08 -07 -07 -08 07 
Raspberries, per Quart, ....-.22-seessccoeee | -08 | -08 09 08 -08 -09 -09 
IPOLALTGES as DEL DUSUCL. | Seceilencinciec ce scissile ve -50 | 08 52 59 | -60 -70 -80 
Butter, per pound, at store, ...............- | 18 24 72a (| -22 -23 -27 27 
Butter, per pound, at market, ............- | 22 .24 24 «25 20 .30 3 
Milk, wholesale, per 100 pounds, .......... leaks 1.41 1.50 1.30 1.50 1.50 1.30 
Milk, retail, per Quart, .....cccsccccescccsccs 05 05 05 05 .06 06 -06 
EXGES, PCL GOZEN, ..-eeeececcscccscscceeveccees | 18 22 24 24 +25 27 27 
Wool, short, unwashed, ......+.++sseeeeeeeee | 16 18 21 25 20 26 20 
Wool, short, Washed, ........c.sesccssseeeeee | sali 24 28 -31 30 ok 2 
Wool, medium, unwashed, .........--.++0+- | aly) .18 22 26 | 26 Pi 22 
Wool, medium, washed, ........-cescceecees| 20 -20 30 «32 32 32 - 26 
Wool, long, unwashed, .......----.seeeeeeees | 15 19 23 -29 -30 28 -24 
Wool], WAShEd, ....-.-cercecccecccecccccececece 24 «25 ook 34 34 33 30 
Farm land, improved, value per acre, ....| 49.00 56.50 57.00 55.00 60.00 60.00 60.00 
Farm land, value per acre, average, ...... | 33.00 | 39.00} 37.00 35.00 | 40.00 | 38.00 38.00 
Farm wages by year, with board, ........ | 153.00 | 187.00 | 185.00 190.00 | 210.00 | 225.00 200.00 
Farm wages, summer months only, ...... 17.00 | 20.00} 20.00 19.00 | 20.00 | 22.50 20.00 
Farm wages, by day, with board, ........ 8 1.00 1.00 1.00 1.10 1.45 1.05 
Farm wages, by day, without board, .... 1,15 1 .40 1.35 1.35 1.40 1.45 i. 
Farm wages, whole year, without board, | 196.00 | 280.00 | 300.00 295.00 | 300.00 | 315.00 | 310.00 
Farm wages, harvest, by day, ..........+. 1.23 1.55 1.60 1.60 1.65 1.75 1.75 
Farm wages, household help, female, .... 2.05 2.35 2.50 2.50 2.50 2.75 2.75 
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The following gives the acreage, amount produced and value of Cereals, 

Potatoes and Hay grown in Pennsylvania; also the number and value of the 

different Farm Animals, and Pennsylvania’s rank among the different States 

of the Union for the various products enumerated, in the year 1907. 

CEREALS, HAY AND FARM PRODUCTS. 

us) 

: x 
a po 
o = - 
4 to 

% 3 fo : 5 
3 = Ss, 6 3 
ra & 50 3 FS 
3) u >m x = 
< Ay <4 > n 

RVG Grcieicuicisinies seta mecleletacininesieiepieisiaals cle | 346,300 5,783,000 bu. 16.7 bu. | $4,337,000 1 
IEVEAWO =  InnaticococoqunneDopdooooudabd | 261,000 22,968,000 bu. 88 bu. 15,389, 000 2 
IGIGWID CAG meisiatatsiclersieleiniaieicieisiemisici sera 257,000 | 4,626,000 bu. Ie e bus 3,192,000 2 
VAE ES Saigon abioagdeooouposauonenosu atc 1,618,000 | 30,095,000 bu. 18.6 bu. 28,891,000 8 
(Garay § anhoooospHaonboononooodboaAOOSaC0 1, 413,000 45,922,000 bu. 32.5 bu. 29,390, 000 14 
ORT ee selteiictstac cise retsizisioisiatsrtnis siaiceiatale 1,003,000 29,689,000 bu. 29.6 bu. 16,032,000 8 
ET EL Ysa tele ioletelelcieietsinloverelsteleleleleiateielolatelsiaieistq/atsle 3,150,000 4,568,000 tons. 1.45 tons. 71, 946, 000 2 

TTROLAUIG) ocaicicsieivinisivietaroialetets)cleisloleietslera/e/eli a)sictersietelaietate/ojen folslelelntatefalela(dlatefefelaiatelsiail| sia\elaa(alels{ol=]s\sisielale $169,177, 000 iafeletate 
} 

FARM ANIMALS. 

: bo 
o : E 
Q o i | 3 Cy 
Z > n 

| 
ETOTSEH),” <crcrerereis w\cinveletelcicieve’e ete vclere steCarere’e: cin eiciove ora/evalstalelnietaeievelnlerevetnie solnioretaeleralalarejsialele 607,000 | $69,198,000 12 
PRATT OS Ae aereicieitis ce oisicinrecintatercve\eleiovoloitiarsietelersiniecoanieie (elsleiore sei ie ainiovan ite rey animate slelelbie ste 41,000 5, 084,000 18 
METI IV COW Ss imcre piciels avers cietelelcisialniotersietetsseraieistesorcisia is ersieletetoisionelslarsteistalataisietele oieietaloeistsia 1,152,000 41, 472,000 3 
DTMERMCALELS | Ge raiesioin sivtaisioistosierolvialelara sieve arcle cininvecls celle aietayierstaie otatnreietarsiaie:siacee Tatars $65, 000 17,370, 000 14 
SLEEP pee cinie sielesic.oialeverolnta tot stsle oxayeleteteteietstavale stsieteioi oinicterareleintetniclcceuiametstsralotniataictesteraltaun sree 1,102,000 5,191,000 13 
BS WATIO Fs ctoreieieielalo's:010 clotateiviolejsis sjevore aisie{aldietalalwreia epateletaleete iatalapetateloleistetelalelaloeln(ele/e)ala(olese 990,000 7,722,000 id 
HO Oe LO Zo Velelo'sivatelaieie/odeslelsiovnrste aieinietorateittatersleisiaers eteta(einiststatntoiatetaaraverateleiststere|sielaiets | 720,000 18,000,000 |...... 

FROCALS | | rojo ie siarsic,s:etoie vinie cic. sjeis's sjslelereterwicte(ais bets ain cissalsjevelelole siete etacicnate teins sre iainic Waaaneecannacos $164, 037,000 |...... 
) 
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AGRICULTURAL SOCIETIES. 

The County Agricultural Societies are rapidly taking their place 
in advancing the interest of agriculture throughout the State, since 
year by year greater prominence and more encouragement is given 
to strictly agricultural exhibits. Expert judges are engaged to 
pass upon the merits of the various products. In many instances 
these judges demonstrate to the people assembled the points of 
merit possessed by the animal or product to which the award was 
given. 

The attendance for 1907 was 1,190,296, as compared with previous 
year, 1,829,589, shows a decrease of 639,093, total membership 
10,745, membership fees $1,069.00; amount paid in premiums $130,- 
160. 05, previous year $99,603.82, an increase $30,556.23; amount offer- 

ed in premiums 1908, $174,350. 00, previous year $159, 145. 00, increase 
of $15,205.00. Pale 

5—T—1908. 
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CONCLUSION. 

I desire to express gratitude to the press of the State for the 
valuable assistance given us in publishing records of our meetings 
and advertising same without charge, also County Superintendents 
of Schools, School Directors and Teachers who have joined with us 
in an effort to advance the educational surroundings of the farming 
people; the country ministers of the State who encourage their 
people to attend and take part in the meetings. In many places 
the country churches are opened for our use. The Legislature has 
uniformally recognized the enlargement of the work by gradually 
increasing the appropriation for carrying on the same. Too much 
commendation can not be given to County Chairmen of Institutes 
and their co-workers, than whom possibly no other one force is more 
potent in advancing the work within the counties af the State. 

Very respectfully, 
A. L. MARTIN, 

Director of Institutes. 
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REPORT OF THE DAIRY AND FOOD 

COMMISSIONER. 

HARRISBURG, PENNSYLVANIA, December 31, 1908. 

Hon. N. B. Critchfield, Secretary of Agriculture. 

Dear Sir:—I have the henor to submit herewith the annual 
report of the Dairy and Food Bureau of the Department of Agricul- 
ture for the year ending December 351, 1908. It covers the operations 
of the year and contains such other details as may be useful for 
public information. ) 

PRELIMINARY REMARKS. 

The Dairy and Food Bureau has come to the close of another 
year of its history with the cenviction that the situation is very 
much better than it has been at any period in the past. This does 
not mean that it has come to the end of its labors; quite the con- 
trary. With the weapons provided, it has done the best it could 
to enforce the laws and cultivate a sentiment in favor of honest 
food among manufacturers, retailers and consumers. The various 
agencies at its command have been employed so far as possible in 
an educational way, rather than for any other purpose. Even the 
prosecutions instituted have had information, instruction and warn- 
ing in view rather than punishment for the sake of punishment. 
For it is a truth, sometimes forgotten by those charged with the 
enforcement of law, that many violations of its provisions occur 
through ignorance rather than malice. Once instruct the honest 
citizen who has done wrong with no evil intention, and he will be 
found thereafter among the most faithful and obedient servants of 
justice. It is only among those who are governed by greed that 
one finds the effort to educate hopeless. Those who do not wish to 
be instructed in their duty can never be lifted to a higher level. 
Only the drastic hand of the law can teach them respect for its 
authority and for the rights of the public. But wherever possible 
the year with which this report has to do, was a campaign of educa- 
tion concerning the dairy and food products of the State. 

THE AGE OF SCIENTIFIC DISCOVERY. 

The rapid advance of scientific knowledge has brought us face to 
face with a new world during the last quarter of a century. In no 
other branch of useful knowledge has greater progress been made 
than in the principles of hygeine, proper sanitation and precau- 
tionary measures against the spread of disease by means of the 
bacilli which are at the bottom of most of the physical distress in 
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the world and which still shorten the lives of millions annually. 

The surprising discoveries which have been made within recent 

years concerning the nature and the cause of disease have given an 

impetus to various movements having for their purpose the protec- 

tion of the race from infection. The result, although still far from 

what is still to be looked for, has been surprisingly beneficial and is 
becoming increasingly so with each passing year. New discoveries 
are being constantly made and new precautionary measures estab- 
lished, so that the child born into the world in the opening days of 
the twentieth century has a far better chance of surviving for a life 
of usefulness than the one who came into the world a century 
earlier. For all the great and vital discoveries that have trans- 
formed the science of medicine, made a new and a wonderful thing 
out of surgery and brought to realization many of the dreams of the 
earlier ages of the world’s history, have been made during the last 
century; many of them within the last quarter of a century. Men 
have not yet conquered death—it is not likely they ever will, or that 
it would prove beneficial if they did—but they have succeeded in 
adding several years to the life cf a generation and in vastly increas- 
ing the happiness and diminishing the sufferings of the passing 
generations. 

THE FOOD OF THE PEOPLE. 

It was inevitable that increasing knowledge should lead men to 
ask questions about the food consumed by the people. The growth 
of the country, the multiplication of modern means of communica- 
tion, the invention of new processes, the modern tendency to con- 
centration, all these things affected the food of the people. Whereas 
in the clden and more primitive times, when there were few large 
towns and almost every family prepared or raised the greater part 
of its food, the increase of the urban population led to changed 
methods so that the bulk ef the population now depends upon 
others for food supplies. Great establishments have thus arisen 
and the keen competition of modern business conditions have led 
to the invention of processes and the employment of adulterants to 
decrease the cost of many articles of food and to the use of 
preservatives of a more or less doubtful character for the pur- 
pose of retarding fermentation and preventing putrefaction. The 
popular craze for cheap things was also largely responsible for the 
rapid decline in the nutritive value of products. Affairs soon 
became so bad that state after state organized for the prevention of 
the sale of impure food so that at the present moment the national 
government and most of the states are doing what they can to 
improve the quality of the food products offered for sale within 
their respective jurisdictions. This movement was helped and 
hastened by the rapid advance of scientific knowledge which 
revealed the deadly nature of impure food and the injurious effects 
of many of the most popular preservatives. Once the work of 
reform was undertaken, progress was reasonably rapid so that 
present conditions are much superior to those of a decade ago. The 
trend is still decidedly onward and it is not unreasonable to hope 
that the coming year will witness the sale of fewer impure articles 
in Pennsylvania than ever before. 

THE IDEAL STATE STILL UNATTAINED. 

In spite of increasing light and knowledge, progress has been com- 
paratively slow. There is still a cry for cheap things among the 

6 
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people. Some, who are, for various reasons, living from hand to 
mouth are not able to purchase any but the poorest and cheapest 
foods. Many others who are under no such necessity do so fer the 
sake of economy. ‘The temptation to provide adulterated products 
or to use preservatives to the end that inferior preducts may be used 
is still urgent and a minority cf manufacturers and dealers find it 
impossible to resist. They want to cater to the trade that seeks 
cheap things and they want to make a profit. Indeed, the profit 
on inferior goods is generally much greater than that on better 
articles. Thus far the State laws have been ineffective. The act 
of 1907 sought to conform the practice of Pennsylvania to that of 
the Federal government, insisting that the policy of the State Dairy 
and Food Bureau should be conformed to the varying rules of the 
Federal officials having authority over food and drinks and for- 
bidding the criminal prosecution of delinquents, but providing for 
the recovery of fines for violaticn of the act by civil processes. 
This provision weakened the act quite as much as its other contra- 
dictory sections and rendered its enforcement very difficult. Never- 
theless this Bureau never relaxed its efforts to keep the food supply 
of the people pure. How well it succeeded will be observed by the 
statistics which accompany this report. The act of 1907, declared 
unconstitutional by Judge Bell, of Blair county, and partly so by 
Judge Smith, of Clearfield county, was increasingly ineffective with 
each passing month. It was a well meant measure, but in its 
desire to protect the retailers it seems to have overstepped the 
bounds of constitutional legality. 

THE MONTHLY BULLETIN. 

The successive numbers of the Monthly Bulletin issued during the 
year 1908 have been prepared with much care. They have contained 
the official record of the doings of the Bureau and its agents during 
each month and have likewise contained several pages of editerial 
and other matter chiefly intended to diffuse information among 
venders and consumers in reference to the important matter of food 
products. While it has been deemed necessary upon occasion to 
express decided opinions concerning centroverted matters, an effort 
has been made to be entirely fair and nobody has been consciously 
attacked. In the preparation of articles dealing with existing 
abuses, it has been the rule to mention no names. The fact that this 
is an official publication, representing the whole people and pub- 
lished in their interest, has not been forgotten so that anything that 
might be construed into advertising any particular business or an} 
special house has been aveided. It is not contended that no mis- 
takes have been made; those who are entrusted with the preparation 
of the successive monthly numbers of the Bulletin are human and 
they have perhaps blundered at times in the past, but they have 
striven to make it an educational publication and have reason to 
believe their efforts have been crowned with a measurably degree 
of success. Many letters of commendation have been received from 
widely scattered parts of the Union and few adverse criticisms. In 
this and other states manufacturers and dealers as well as private 
citizens have been good enough to write their cordial appreciation 
of many of the contents of this publication, so that it is evidently 
accomplishing a work wider than that of a mere official transcript 
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of the routine work of the office. No other state has an exactly 
similar publication, but in two or three the work is beginning. 

THE PEOPLE AND THE BUREAU’S AGENTS. 

It is with mnch pleasure the fact is recorded that an increasing 
friendliness toward the agents of this Bureau is manifested by the 
rank and file of consumers. In the beginning this was not always 
so. In many instances the very persons the Dairy and Food Bureau 
was organized to benefit looked with suspicion upon its work, 
received its representatives coldly and put obstacles in the way 
rather than to assist in ridding the State or adulterated or injurious 
food products. Many regarded the Bureau as a refuge for practical 
politicians and shut their eyes to the undoubted necessity existing 
for the sort of work it was established te perform. They were not 
conscious of the fact that much of the food on the market and con- 
sumed by themselves and the members cf their families was ren- 
dered much more costly and much less nutritious by the addition 
of adulterants which permitted manufacturers to sell it at what 
seemed to be a remarkably low price. They were helped to believe 
that the crusade in favor of pure food and the agitation in favor of 
more effective laws were expensive and wholly unnecessary. It is 
to the credit of former officers and agents of the Bureau, that they 
went forward fearlessly and patiently in the performance of their 
duties and succeeded in creating a sentiment that is widespread 
among the people in opposition to adulterated food products. It is 
understood now that the work of this Bureau is a far-reaching 
benefit rather than an expense to the public, and the average con- 
sumer now interests himself in the enactment of more efficient laws 
and co-operates in their enforcement. This is partly the result of 
the campaign of education cenducted by the Bureau for many 
months, and partly the result of the increased sanitary knowledge, 
due to the active exertions of scientific experts. In every way the 
situation is growing better with each passing year. 

ATTITUDE OF MANUFACTURERS AND RETAILERS. 

While there is a radical difference of opinion among manufact- 
urers concerning the effect of chemical preservatives upon food 
products, it is but fair to declare that a very large majority of the 
manufacturers of the country are in entire sympathy with the efforts 
of the State and Federal governments to eliminate impure or adul- 
terated food. This is also true of the retail grocers of the Common- 
wealth. Through their Associations and by private assurances, 
they have manifested their hearty and intelligent sympathy with 
the work of this Bureau and have again and again rendered valua- 
ble assistance in the work of discovering and ending the activities 
of the few violators of law whose efforts have been directed toward 
the acquirement of money at the expense of the comfort and the 

health of the consumer. The comparative freedom of our markets 
from injurious food products during the last two years, was due not 

so much to the efficiency of the Pure Food Act of 1907, as to the 

sterling honesty of manufacturers and the determination of retail 

grocers to provide nothing unfit for their patrons. While violations 

of law have occurred and men have been fined therefor, as the 

summary elsewhere given shows, yet the situation has shown won- 
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derful improvement over past years in many respects. Too much 
credit cannot be given the manufacturers and retailers of this 
Commonwealth for the decided stand they have taken against im- 
pure or injurious foodstuffs, and I am glad to be able in this public 
way to record the obligations of the Bureau to them. The exceptions 
have been just numerous enough to prove the rule. Those who still 
insist upon doing business by crooked methods will never entirely 
cease from the land, but they are so hemmed in by honest methods 
that they will find their business increasingly perilous and unprofita- 
ble. This is a very gratifying situation. 

CANNED VEGETABLES AND FRUITS. 

The work of the agents of the Bureau, as formulated in the 
reports of the chemists, will be found in the statistical infermation 
at the end of this report. Of canned vegetables and fruits, 196 
samples were taken and analyzed by our chemists. The result was 
eminently satisfactory and highly complimentary to the canners. 
Asparagus, beans, baked beans, beets, blackberries, cherries, corn, 
macaroni, mince meat, mushrooms, peaches, peas, pickles, pine- 
apple, pumpkin, red raspberries, rhubarb, spinach, strawberries, 
succotash, tomatoes, were among the articles purchased by our 
agents and carefully examined by the chemists. As a result five 
samples out of the 196 were found to have been adulterated by the 
use of foreign substances, but in every instance the adulteration 
had been so minute that it was believed no case could be estab- 
lished, hence no prosecution was ordered. The articles adulterated 
were beans, mushrooms and strawberries. When one considers 
the large use made of the articles above mentioned by all conditions 
of people, in the hotel, the boarding house, the restaurant, the 
private family, one feels that much has been accomplished by way 
of protecting the public health since the reports of the chemists 
demonstrate that almost the entire product of canned goods sold in 
Pennsylvania during the year 1908 was free from adulteration, 
judging from the samples lifted indiscriminately by our agents and 
collected in all parts of the State. This highly commendable condi- 
tion of affairs emphasizes the statement heretefore made that 
public sentiment and growing knowledge of the effects of adulter- 
ants and preservatives have not only influenced the purchaser, but 
have likewise moved the manufacturer to honest efforts te improve 
the quality of his goods and thus aid in the practical enforcement 
of proper laws. It is true one cannot say this ef all manufacturers 
of food products; still the improvement has been marked and 
extremely gratifying. 

BUTTER, CHEESE, CREAM AND MILK. 

It would be difficult to mention four articles of human food that 
are in more constant demand than butter, cheese, cream and milk. 
The last is essential to the life of the race in the earlier stages of 
its existence and everything depends upon its quality. The tre- 
mendous infant mortality that occurs every year, chiefly during the 
torrid months of July and August, is almost entirely due to, the 
quality of the milk supply. Sometimes it is unfit for use when sold 
by the dairyman. In some instances carelessness in the home 
results in deterioration so that it becomes poison instead of whole- 
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some food. Milk is very sensitive to foreign influences. Some 
months ago the Monthly Bulletin of this Bureau related an incident 
wherein the child of a family was made violently ill soon after 
taking its usual meal, and the milk was subjected to examination 
by one of the chemists of the Department. It was found to be 
tained by the odor of paint, and investigation revealed the fact that 
the kitchen in which it had been kept had been freshly painted. In 
this instance the fault did not lie with the milkman but with the 
home. Thoughtlessness or carelessness or ignorance had almost 
cost that family its child. This fact and similar ones which might 
be adduced, demonstrate the great importance of taking special 
pains with the milk supply from the very beginning until it 
has been consumed in the family. Some of the dairymen of the 
State become impatient with rigid rules adopted by city health 
departments and others, complaining that the expense they are put 
to swallows up all their prefit. In some respects there is ground 
for their impatience, but when they realize the vital importance of 
keeping the milk supply pure and free from poisonous substances, 
they will probably realize that it would not be fair to their patrons 
to demand less care from them. The security of the community 
is the first matter to be considered. 

It is extremely encouraging, in view of what has just been said, 
to find that the milk and cream sold in Pennsylvania are so excellent 
that out of 1,813 samples lifted in many widely separated sections 
but 27 were adulterated. Of course that was just 27 too many, but 
the improvement in contrast with the condition of affairs when the 
Dairy and Food Bureau was organized is marvelous. The dairymen 
of the State are doing their part, as the figures show, to give the 
public pure milk. Their efforts should be supplemented by equal 
care in the home of the consumer. Already there has been a 
gratifying decrease in infant mortality, and hundreds of valuabie 
lives that under other circumstances would have gone out in dark- 
ness soon after they began to live will be preserved, adding largely 
to the world’s wealth in the years to some. Cream, skimmed milk 
and buttermilk make an even better showing. Of 754 samples of 
cream, 60 of skimmed milk and 8 of buttermilk analyzed by our 
chemists, everyone was found free from adulteration. Of 7 samples 
of condensed milk analyzed 2 were found to be adulterated. Taking 
the entire result of the examination of these samples of milk and 
cream one feels that much progress has been made and that the 
milk supply of the State has reached a very creditable condition, ap- 
proaching closely to that perfection we all desire. 

Quite as good a showing is made in the butter supply of the 
Commonwealth. Of the 770 samples collected and scrutinized by 
our chemists, all but 6 were found to be free from adulteration, 
while all the cheese examined was pure. Of all these articles—but- 
ter, cheese, cream and milk, only 35 samples out of 3,426 collected 
were found to be adulterated. It would be difficult to improve upon 
such a situation, and yet we hope to do so with the continued 
growth of knowledge and the advance of public sentiment until 
adulteration will be a thing unknown within the limits of this 
Commonwealth. 
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OLEOMARGARINE. 

The sale of oleomargarine in Pennsylvania is not prohibited 
under certain conditions. The State does not prohibit its sale 
when it is sold as oleomargarine, stamped as such, and is not colored 
to resemble yellow butter, provided licenses are procured, as re- 
quired by law. If every dealer could be persuaded to remember 
and act upon this simple fact, there would be no difficulty about the 
sale of oleomargarine. Unfortunately such is not the case; never 
has been the case since the manufacture of oleomargarine began. It 
is a much cheaper product than the genuine butter, hence the tempta- 
tion te color it so as to resemble genuine yellow butter and put it 
on the market. It may be made to resemble butter so closely that 
anybody save the experienced may be deceived, and as it is put on 
the market at a lower price than the article of which it is an 
imitation, it usually finds ready customers among the poor as well 
as others who are anxious to buy their butter in the cheapest 
market. This not only deceives the consumer but subjects the 
dairyman to an unfair competition, one which he cannet successfully 
contend against. For his protection, both the Federal and State 
governments have enacted legislation, not against oleomargarine 
as such, but against its sale as butter. Even when sold under the 
name of oleomargarine, it is not always what it pretends to be. 
Thus, of 50 samples collected by our agents during the year and 
subjected to the proper tests by the chemists, no less than 28 were 
found to be adulterated while 22 were pure. This is not such a 
showing as would commend oleomargarine to the patronage of the 
careful consumer, even when put on the market under the name of 
oleomargarine. That the unscrupulous manufacturers of bogus 
butter are still hard at work trying to evade the law, was evidenced 
by the revelations of the vear, especially in the cities of Pittsburg 
and Philadelphia, revelations which showed the existence among 
the violaters of law of an absolute contempt for the lives of their 
innocent patrons. During the year 754 samples, which were bought 
for butter, were analyzed and found to be colored cleomargarine, 
while 40 other samples bought for butter were discovered to be 
merely uncolored oleomargarine. These figures show that the trade 
in counterfeit butter has not been entirely suppressed, although an 
-arnest effort has been made to bring violators of the laws to. jus- 
tice. In many instances the Federal and State officials have worked 
in concert, since both the Federal and State laws have been vio- 
lated. The agents of this Bureau have been uniformly instructed 
to put all the information gathered by them at the service of the 
Federal representatives in this State, and, so far as my knowledge 
extends, they have uniformly done so. On the other hand the officers 
of the United States have, in some instances, aided the State of 
Pennsylvania in accumulating information necessary to the convic- 
tion of violators of law. In several instances it was discovered 
that the manufacturers of counterfeit butter carried on their opera- 
tions in stables or cellars, filthy in the extreme. The product manu- 
factured amid such unsanitary surroundings was either disposed of 
to grocers, to be sold as genuine butter, or peddled around by 
agents of the makers. They had a regular organization and the 
work of detecting and breaking up their nefarious business was car- 
ried on amid many difficulties. While we are not confident that this 
unlawful business has been wholly broken up, we do think that the 
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severe punishment visited upon some of the principals has gone 
a long way to discourage all but the most reckless. The consumer 
could render valuable aid to the State if he were to be a little more 
cautious in the purchase of his butter, looking with suspicion upon 
any man who offers to furnish him with butter at a figure con- 
siderably below the market price. The chances are that it is col- 
ored oleomargarine. It should be remembered that cheap goods 
are sometimes extremely dangerous. Infected oleomargarine sold 
as butter might cost many a family the life of one of its members. 

FLAVORING EXTRACTS AND ESSENCES. 

Judging by the result of the chemical analysis of the specimens 
of flavoring extracts and essences collected by our agents, there is 
considerable room for improvement in the manufacture of these 
articles. Housekeepers who use them may be of great assistance 
in the effort to bring about a better condition by insisting upon 
a careful scrutiny of the label, and also demanding the best goods 
on the market. Co-operation of this sort will soon work out ex- 
cellent results. Of 5 samples of essence of peppermint analyzed, 
3 were found to be adulterated; one sample of essence of lemon only 
was taken and it was pure; but of 19 samples of extract of lemon, 
no less than 14 had been adulterated; half the samples of extract of 
peppermint were adulterated, as was the single sample of extract of 
orange; all the samples of vanilla, lemon substitute and strawberry 
syrup were adulterated, but the 5 samples of honey were pure. Of 
all these products, 45 samples were collected; two-thirds of the 
total number were adulterated. The only bright spot in the-whole 
list, is the fact that the adulteration of honey, formerly carried on 
upon a large scale, seems to have practically ceased. It is to be 
regretted that so many of the manufacturers of the essences and 
extracts, of which so much use is now made in the family and else- 
where, should be so careless or unscrupulous ‘as to weaken the 
value of their preducts by the intrusion of adulterants. These are 
added for the purpose of cheapening the first cost of the product, 
but the result is so injurious to the human system as well as so 
disappointing to the purchaser, that every conscientious manufac- 
turer should not only be glad to make an end of the practice, but 
also to use his influence to bring to justice the persistent offenders. 
We confidently leok forward to a decided improvement in the 
quality of these articles during the coming year. 

MEATS AND FISH, CANNED AND FRESH. 

Under this. general title is included meats and fish and their 
products. Of these, 427 samples were collected by our agents dur- 
ing the year. The result of chemical investigation showed that 
413 were pure, while but 14 were adulterated. This is an ex: 
cellent showing and is very much to the credit of those who put 
these products upon the market. All the samples of bacon were 
pure; so were all the samples of beef, including chopped, dried, 
loaf, potted, reasted, and fresh steak. Of 23 samples of bologna, 
20 were pure. Of two samples of potted chicken, one was pure, 
the other adulterated, but the loaf chicken and the boned chicken 
were pure. The canned clams, the canned crab meat, were found 
to be without trace of adulterants. Of 103 samples of fresh ham- 
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burg steak, all but one were pure. Of 40 samples of canned oysters 
and 22 of fresh, every specimen was free from foreign substances, 
a very gratifying circumstance. With the exception of five samples 
of fresh pork sausage, all the samples of sausage were pure. In this 
connection it is not out of place to say that the Commonwealth owes 
a debt of gratitude to. the men whose persistent agitation on behalf 
of pure meats and fish and their products has finally resulted in the 
practical elimination of adulterated and preserved products from 
the markets. The canned and potted meats and fish have a large 
sale and are an important part of the regular diet of thousands of 
families; hence it is of the utmost importance that those products 
should be pure and healthy. The existing situation is a very great 
improvement over the not distant past, and the result has unques- 
tionably been an important factor in lengthening the lives and pro- 
tecting the health of a great many citizens of this State. It is to be 
hoped that an even better record will be made during the coming 
‘year. The prospects are of the most encouraging nature. 

MEAT EXTRACTS AND SOUPS. 

Of meat extracts and soups, ten samples were lifted during the 
year. The result is Summarized in the table at the end of this re- 
port. The samples of extract of beef, clam chowder and clam 
bouillon were all found to be adulterated. On the contrary, the 
samples of rexoma bouillon, tomato bouillon, chicken soup, tomato 
soup and vegetable soup analyzed by our chemists were shown to be 
pure. If we were to draw an inference from the result of these 
examinations, it would be that the consuming public runs no risks 
in the purchase of the soups just mentioned, while great risk is 
run in the use of the others. Thus it will be observed that a few 
manufacturers who persist in cheapening their products by the use 
of foreign substances of more or less doubtful utility, bring-~sus- 
picien upon their brethren who do not follow their methods. Aside 
from the question of insuring the protection of the consumer’s 
health, manufacturers might well ask themselves whether the 
widest success in their business would not be won by scrupulous 
adherence to upright metheds. It is true we are told by some 
manufacturers that they do not in anywise jeopardize the health 
of their patrons, since the adulterants they use are perfectly harm- 
less. Yet it will hardly be denied that these foreign substances 
are employed for the purpose of reducing the cost of manufacture, 
and thus it is evident that the value of the product as a food is 
correspondingly decreased. So that even if it is proved that the 
foreign ingredients in bouillons and soups and meat extracts do 
really contain nothing harmful, the fact remains that the customer 
does not get the worth of the money he invests. Or he is deceived 

into believing he is getting a cheap article when in reality he pays 
more in the end than a first class article, free from adulterants, 
would cost him. 

THE ADULTERATION OF VINEGAR. 

There is absolutely no excuse for the sale of adulterated vinegar 
in the State of Pennsylvania. The legislature some years ago 
enacted a simple law concerning the manufacture and sale of cider 
vinegar, which is intended to protect the farmers of the State and 
encourage them in the manufacture and sale of vinegar. Under this 



No. 7. DEPARTMENT OF AGRICULTURE. 81 

law the farmer is authorized to manufacture out of the products 
of his orchards pure cider vinegar and to label it accordingly. It 
was the thought of the legislators, when they put this act upon 
the statute books, that it would not only insure to the farmers of 
the Commonwealth protection in the utilization of their surplus 
apple crep, but likewise secure to the consumer vinegar of un- 
doubted purity. I regret to say that events during the year have 
not been entirely in accordance with the hopes of the lawmakers 
and of those charged with the enforcement of this particular act. 
Many of the farmers have done their part, but a goodly number of 
dealers have not been careful to assist in the desirable task of in- 
suring a supply of wholesome, unadulterated vinegar for the use 
of the consumer. Here again comes in the curse of cheapness. 
The offer of vinegar at less than the farmers can afford to sell it 
has been too much of a temptation for some retailers, and the re- 
sult has been that a considerable quantity of adulterated vinegar 
is sold in the State. Of 166 samples collected at different points, 
75 were adulterated and 91 pure. While the pure samples were 
more numerous than the adulterated, the work of our agents shows 
the existence of a very undesirable state of affairs. Even of the 
vinegar purchased for apple vinegar, 57 out of 127 samples were 
adulterated. The effect of the impure product upon the human 
stomach is extremely injurious. Several violators of law were prose- 
cuted during the year and the work will be carried on with vigor in 
the coming months unless offending dealers turn over a new leaf. 
Perhaps some of the dealers who have purchased so-called vinegar 

manufactured in other states and shipped into this Commonwealth 
have not given the matier much thought. Perhaps they have been 
content to accept the representatives of the salesmen who have 
brought the matter to their attention and been deceived by the 
strong representations made concerning both the purity and the 
cheapness of their goods. Of many this is doubtless true. Never- 
theless the law has been violated and those who have fallen into 
the trap have often been mulcted in for more than their profits 
on the cheaper vinegar could possibly amount to. It may be, too, 
that the farmer, for whose benefit the vinegar law was specially 
enacted, has not always been willing to take advantage of its 
provisions. Sometimes, too, he may have demanded a higher price 
than the article was really worth and thus turned the dealer away 
from him. Whatever may be the cause, too much impure and dan- 
gerous vinegar has been put on sale in this State and we must 
do better in the future. To this end the co-operation of farmers 
and grocers is invited that we may rid our State of the dangerous 
compounds too often sold as vinegar and supply the consumer 
with a pure article that will not destroy the tissues of the stomach, 
promote disease and ‘shorten life. I have endeavored to emphasize 
this matter for the reason that it seems to be one of the danger spots 
still lingering in our State urgently needing to be removed. I be- 
lieve nearly every grocer in the State is anxious to purchase from 
the manufacturer and sell to the consumer nothing that will injure 
the body and shorten the life. In that belief the facts are presented 
here, and an urgent appeal made to those concerned in the enforce- 
ment of a just and necessary law. This can be largely accomplished 

6—7—1908. 



82 ANNUAL REPORT OF THE Off. Doe. 

by the purchase of home manufactured cider vinegar. It may cost 
a little more per barrel, but it will have the advantage of being 
genuine vinegar and those who sell it will be obeying the law, as 
good citizens should. 

SOFT DRINKS. 

Up to the end of the year 1908, when this report closes, this State 
was destitute of a law regulating the manufacture and sale of 
what are known as soft drinks. This Bureau continued the prac- 
tice of collecting and analyzing samples of the drinks manufactured 
and sold for lemonade, soda, etc., and occasional reports of the 
results obtained were published in the Monthly Bulletin as well as 
in many of the daily newspapers of the State. This had a good 
effect, but many of the dealers were quite well aware that no law 
existed and the result was, as might have been expected, the sale 
of very injurious preparations under innocent names. This practice 
was carried on at a very brisk rate during the summer months and 
especially in the tenement districts of our larger cities. Most of 
the “lemonade” sold to children and others at one cent a glass 
was made entirely of an injurious acid, not a drop of lemon juice 
being found in the mixture. The effect upon the stomachs of the 
habitual patrons of these establishments must have been extremely 
injurious. It would be an exceptional person who could use these 
deceptive compounds without receiving harm. By reference to the 
table at the end of this report it will be observed that of the 43 
samples of various drinks collected and examined, 23, or more than 
half, were adulterated. These included apple cider, birch beer, 
chocolate, sarsaparilla and strawberry pop, chocolate, cream, lemon, 
plain and strawberry soda, ginger ale, lemonade, orangeade and sar- 
saparilla. That is to say, it included pretty nearly everything on the 
list of summer drinks. As large quantities of these compounds are 
consumed every summer, it will be readily perceived that this traffic 
has been one of the most pernicious and dangerous carried on in 
the State. The outlook for the coming year, I am glad to say, is 
entirely different, and it is to be hoped that our next report will 
show that this deadly business has ceased. 

CAKES AND ICE CREAMS. 

The nine cakes subjected to minute examination during the year 
made a very good showing. Eight turned out to be pure, while 
but a single one had been adulterated. There has arisen during the 
year a very serious question concerning the quality of some of the 
ingredients used by bakers, but this is discussed in another part of 
this report, and it is confidently believed that steps have been taken 
whereby the nuisance complained of will be permently abated. In 
the meantime the lovers of cake may take comfort from the thought 
that if their cake does them harm it will not be on account of the 
impure ingredients. 
When it comes to the question of ice cream, a different condition 

of affairs has been revealed. Of the 26 samples collected and 
analyzed, all but five were adulterated. Of the ice cream cones 
gathered, 50 per cent. were impure; of the hokey pokey, the single 
sample was adulterated; of the strawberry ice cream, 80 per cent. 
showed adulteration; of the vanilla ice cream, 66 per cent., while 
10 out of 12 samples having no distinctive name contained foreign 



No. 7. DEPARTMENT OF AGRICULTURE. 83 

ingredients. It is probable that the greater part of this so-called 
ice cream was perfectly harmless. The substances used to dimin- 
ish the cost of manufacture were not poisonous. The chief trouble 
was that the consumer paid for ice cream and got something else. 
The offense in this instance, as in many others, was in the deliberate 
effort to deceive the public; to convince the consumer that he was 
getting genuine ice cream, when, as a matter of fact, he was getting 
a very little ice cream and a great deal of some other substance, 
something which he did not ask for and which he did not want. 
In this respect, also, there is encouragement to look for much bet- 
ter things during the coming year. It is to the credit of the large 
manufacturers of ice cream that they have taken the initiative in 
the work of reform. 

ADULTERATIONS OF FLOUR. 

While but twenty-one samples of flour were analyzed by our 
chemists, the results attained were by no means reassuring, for 
seventeen of these samples were found to be adulterated. Out of 
six samples of buckwheat flour, four were impure; out of 11 samples 
of gluten flour, all but one were adulterated, and of the three 
samples of wheat flour examined, only one was found free from 
adulteration. These figures speak for themselves and indicate a 
condition of affairs sadly in need of reformation. It is still true of 
the people of the United States, that bread is the “staff of life,” and 
it will be readily perceived that if the flour out of which this bread 
is made be adulterated the health of the consumer must be seriously 
affected. All that has been said of the injurious effects of adul- 
teration of other foods applies with equal force to flour. The pro- 
cesses of adulteration are employed for the purpose of cheapening 
the cost to the manufacturer and also of permitting him te. use in- 
ferior qualities of wheat in the manufacture of flour. Many experi- 
ments have been made by practical chemists, the results of which 
have been given in more or less detail in various numbers of the 
Monthly Bulletin. The judgment of the chemists is that artificially 
whitened flour is not healthy, the adulterants used for the purpose 
of bleaching the flour acting injuriously upen the human stomach, 
retarding the processes of digestion and otherwise harming the un- 
conscious consumer. A great responsibility rests upon manufactur- 
ers. It is their duty te post themselves concerning the nature of 
the bleachers they are tempted to use and, without regard to the 
mandates of law, to refrain from the use of any adulterant that 
endangers the health of the consumer. The latter is not in a posi- 
tion to know that the flour from which his bread was made was 
bleached, and unless the conscience of the manufacturer restrains 
him there is likely to be serious trouble. Here in Pennsylvania we 
are hoping for better things. 

SOME MISCELLANEOUS PRODUCTS. 

4 
Under this heading the statistical tables tell of 77 samples of 

various products that were gathered by our agents during the year 
and examined by our chemists. Of these, 49 were adulterated and 
28 were found to be exactly what they were represented to be. The 
samples of cream puffs, egg custard, cinnamon candy, whipped 
cream chocolate, Italian chocolate, chocolate fudge, vanilla fudge, 

marshmellows, salt water taffy, Worcestershire sause, ground must- 
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ard, were pure. ‘All of the 14 samples of rice were found to be im- 
pure, while six samples of renovated butter were bought as pure 
butter. The hand of the adulterator was very busy in connection 
with the production of many of the articles enumerated in this 
miscellaneous table. The purpose was always the same—to produce 
an article that looked like the genuine and yet which contained 
sufficient foreign ingredients to cheapen the product to such an ex- 
tent as to permit its sale at a very moderate figure, while both the 
manufacturer and the retailer made a much larger profit in propor- 
tion than they obtained from the sale of the higher priced article. 
As has been said already, the consumer is largely to blame for this 
condition of affairs. If he were to set his mind upon obtaining the 
best things, which are the cheapest after all, he would soon discour- 
age the manufacturers who produce and sell fictitious products, and 
the laws of the State in this regard would enforce themselves. It 
will be a great day for the coming generations in Pennsylvania when 
every householder will insist upon being served with the best, when 
every grocer keeps the best and when no consumer shall be com- 
pelled to purchase adulterated goods because he actually hasn’t the 
money to buy a better article. When that day comes the lifetime 
of a generation will be greatly lengthened and the massacre of inno- 
cent children will almost cease. 

DEALING IN ROTTEN EGGS. 

One of the most disagreeable revelations of the year came largely 
through the investigations of Special Agent H. P. Cassidy in the 
City of Philadelphia, when it was discovered that a regular busi- 
ness was carried on by certain dealers in malodorous eggs, which 
were purchased at a nominal price and disposed of to bakers for 
use in their business. This nefarious and disgusting industry was 
fully exposed during the year by extended reference in successive 
numbers of the Monthly Bulletin, and was practically broken up 
through the energetic proceedings of Agent Cassidy and other mem- 
bers of the division staff. In the appendix to this report will be 
found a valuable paper on the subject of “Decayed or Partly De- 
cayed and Decompeosed Eggs,” by Professor Charles H. La Wall, 
chemist, and Mr. H. P. Cassidy, special agent, which gives much in- 
teresting and valuable information concerning eggs, methods of 
preservation and various other matters of timely interest. The de- 
tails of the revolting business of the dealers in rets and spots, as 
the decayed eggs are called, were peculiarly offensive to the thou- 
sands of good citizens who have been shocked to learn that many 
of the bakers in whom they have hitherto had the fulleset confidence 
have been using these decayed and poisonous eggs in their busi- 
ness. Such eggs were purchased by the pound at a nominal figure, 
and the temptation to use them in the manufacture of cakes and 
pastry was too strong to be resisted in many cases. The prompt 
arrest of some of the more notorious offenders among the dealers 
in rotten eggs was followed by their submission to the mercy of the 
court and by the very great shrinkage of the business in this 
State. It contains so many elements of danger and offense that 
special efforts will be made by this Bureau to guard against its 
revival. Reputable bakers do not patronize dealers in rotten eggs; 
the trouble hitherto has been that some bakers who were supposed 
to be beyond such conduct were unable to resist the temptation 
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to take advantage of the opportunity to greatly reduce the cost of 
manufacture and correspondingly increase their profits. It is diffi- 
cult to comprehend how any baker who is not utterly lost to every 
consideration of right and justice could bring himself to patronize 
the dealers in the evil mixture peddled out at a few cents a pound, 
or the stale eggs which were sold to bakers at a nominal sum be- 
cause ‘both dealer and purchaser knew they were beyend use for 
any decent purpose. Since this business is so entirely disreputable 
and so very dangerous to the health of perfectly innocent people, 
it does not seem harsh to demand for such dealers the fullest 
publicity and the amplest punishment. The man who deliberately 
poisons the sources of a city’s water supply is a greater criminal 
than the baker who poisons the food he sells to his confiding patrons, 
but he must have a heart no less evil and he deserves the infliction 
of a penalty that will bear some adequate relation to his offense 
and give the public some protection while intimidating others who 
are tempted to imitate his evil course for the sake of gain. Any 
adulteration of the food of the people is wrong, for the reason that 
it is a process of deception, but he who merely cheapens his product 
by the addition of a harmless foreign substance is an angel of light 
in comparison with the wretch who is willing to imperil the health 
and shorten the lives of thousands of his fellow beings. For that 
reason the law should lay a heavy hand upon those who sell poisoned 
products, and who do it willingly and wilfully for the sake of put- 
ting money in their purses. The sensation created by the exposures 
of the year has created a sentiment which will doubtless result in 
permanent improvement in the direction indicated. Public opinion 
back of a good law will accomplish much in the right direction. 

THE RIGHT OF DEFENDANTS TO PORTIONS OF SAMPLES. 

In the appendix to this report will also be found an official tran- 
script of an important opinion handed down during the year by 
the Honorable Martin Bell, president judge of Biair county, in which 
he discusses the question of the power of a defendant to compel the 
Commonwealth to share with him the sample of goods upon which 
the prosecution for selling adulterated goods is based. It was con- 
tended by the Commonwealth that the law does not compel any 
such practice and the court sustains that contention. The points 
set forth in the opinion are quite simple and not hard to under- 
stand. It is shown that the weight of authority is against the claim 
that the prosecution must disclose te the defendant its line of action 
and the nature of the evidence it has to produce. While it is 
permitted in a civil action for the defendant to make a similar claim, 
and have it allowed, this principle does not apply to prosecutions 
in the criminal courts. The learned court therefore holds that the 
contention of the defendant in the particular case under considera- 
tion that the Commonwealth must divide its samples, giving a por- 
tion to the defendant for analysis by his own chemist is without 
virtue and that no such principle rules. This amply sustains the 
ground taken by the Commonwealth in this and similar cases. It 
may be added in connection with this decision that the Common- 
wealth’s action in cases of this sort is taken without passion or 
resentment. The Commonwealth seeks the punishment of no one 
and its servants heartily rejoice when an accused citizen is able 
to establish his innocence. The chemists of the Dairy and Food 
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Bureau conduct their analysis from an impartial standpoint, seeking 
only to discover the truth and to make it plain before the people. 
Under the circumstances the rule of law which makes the Common- 
wealth the sole custodian of the evidence against the accused is 
just and fair. 

THE WORK OF MEAT INSPECTION. 

The work of this Bureau during the year has been supplemented 
and reinforced by that of the meat inspection service, under the 
energetic oversight of State Veterinarian Dr. Leonard Pearson. The 
great improvement in the surroundings of meat markets and butcher 
shops and the greater attention paid to sanitary precautions may 
be set down to the credit of the meat inspection service carried on 
under the supervision of the Livestock Sanitary Board, of which 
Dr. Pearson is Secretary. The proper precautions in butchering 
and in the care of meat were not always observed in this State and 
the creation of the State Inspection Service, modeled upon that of 
the Federal government and meant to supplement its work, was 
greatly needed and has proved its great value by the results which 
have been achieved during the year, and that without any particular 
publicity or noteriety. Fresh meat is a very important part of the 
diet of the people of Pennsylvania, and it is essential that their 
health should be protected by the State in every possible way. The 
adoption of pure food laws and the creation of this meat inspection 
Bureau came in response to the popular demand and not until condi- 
tions had made them imperatively needful. It is a pleasure here to 
acknowledge the obligations which this Bureau are under to Dr. 
Pearson and his assistants. It is also very gratifying to understand 
that the action of the Docter and his agents has removed many 
causes of danger and given the people greater protection than they 
have ever enjoyed heretofore in the matter of fresh meats prepared 
for consumption within the limits of the State. 

SOME ACKNOWLEDGMENTS. 

T wish to record here my deep personal obligation to the Hon. 

Edwin S. Stuart, Governor of this Commonwealth, for the uniform 

courtesy and patience with which he has treated this Bureau and 

for the firm and impartial manner in which he has stood for the 
defense of the people against the curse of impure oer adulterated 

food. The knowledge that the first citizen of the State was giving 

the work of this Bureau his personal study was an inspiration 
to the Dairy and Food Commissioner and all the employes of the 

office to persevere in the honest effort to well and truly serve the 

people for whose protection the Bureau exists. I likewise desire 

to acknowledge my sense of obligation to Attorney General M. 

Hampton Todd and his assistants during the past year. Upon many 

occasions it has been necessary to consult them concerning proposed 

actions of the Bureau, and in every instance great pains have been 

taken to be of service to the Bureau. My relations with the clerks, 

agents and other employes of this office have been of the most 

pleasant character. We have all striven to work together for the 

enforcement of law, and especially in the direction of teaching manu- 

facturers, jobbers, retailers and consumers that the best article is 

the cheapest; that adulteration of widely used food substances may 

easily become a crime and that obedience to law is the best policy 
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and-also the cheapest after all. Iam glad to say that, while we have 
not yet reached perfection, there are gratifying evidences of im- 
provement in every direction, and we are hoping that the day is not 
far distant when the adulteration of the food and drink of the 
people will be an unthinkable offense. And we believe that the 
result will justify our faith. : 

CONCERNING THE APPENDIX. 

Appended to this report will be found several papers of special 
interest and value. These include an opinion of Judge Bell, of 
Blair county, sustaining the contention of the Commonwealth that 
the Dairy and Food Commissioner is not compelled to hand over 
to the defense a portion of the food samples depended upon to 
prove the case of the Commonwealth; a very valuable and inform- 
ing paper concerning the decay and transformation of eggs, to- 
gether with comments upon the same, by Professor Charles H. 
La Wall and Special Agent H. P. Cassidy, and a paper on the Dairy 
Industry of the State by Dr. William Frear, who is connected with 
the experiment station at State College, is Chairman of the Federal 
Commission of Food Standards, is frequently consulted by the 
National authorities at Washington, and has been so long and so 
closely connected with the dairy interests of this State that any- 
thing he may say will be received with unusual interest by the 
people of the Commonwealth, and especially by those engaged in the 
dairy business. It is believed these papers will be found of perma- 
ment value in connection with the work of the Bureau. 

JAMES FOUST, 
Dairy and Food Commissioner. 
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The following table gives a list of articles analyzed by chemists of 'this 

Bureau during the year 1908, 

number found to be pure and the number found to be 

Articles. 

Canned Vegetables and Fruits 
Asparagus, 
*Beans, 
Beans, 
Beets, 
Blackberries. 
Cherries, 
Cherries, 
Corn, 
Macaroni, 
Mince 

baked, 

Maraschino, 

Peaches, 
PEAS Ie ance 
*Pickles, ... 
Pineapple, 
Pumpkin, 
Raspberries, 
Rhubarb, 
Salsada Pomidoro, 
Spinach, 
*Strawberries, 
Succotash, 
Tomatoes, 

red, 

Total, 

the number of samples of each product, the 

adulterated: 
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skimmea, 
Milk, butter, 
Milk, CONdeENSE, ~....... ee eeereener essere ccerensceeecsreccsseescseeess| &f Bl] F]...e..0. 
Millie eanid (Cream (CVADOLACEM, eicrecinieicicieinioie vivisis/aleia's alelcielele/eieloielsyeiala(aiviolel| ivirel erate 7 L fal Vas ee 

depen, ndcarlecaroucandadusuriclodocgnonNsuasocodanonongagaGedejans000s 35 3,391 SADE ni ae ae 

OVEOMATLATITICS oo eieiarp.cieieiaie 2/c10ie 010.0 1510110'0. 01610) «\ee\0)e.0 nin\n/m \0\0,010)0|s\a1n/0/0]e n\s\s/oib/s/o.nio'nllin(a's/aj=ix/o(nlls1el=.nlafelsl| =leferaiaie a= 444 
(Olerminy pales. HCN L OCHOA HOOHOUCUCKCD SOLO nAC Ose paaeeuCdsOngadanacaccr 28 22 SOG |e cramcrcren 
Oleomargarine bought as and for butter and found to be 

Peajteyn=tile Labl=iske ARO DoriocU AUCH OOUEEDOObh OO SOnOBOLACONOMOO J anacctidgT yrs BOS Gl lsteeredelerete Bio arerceiets 
Oleomargarine bought as and for butter and found to be 
TIN COLOL EM Ole Umma eiereleleteierciels aierpserercoleyi oleae oret0 mcniniste rei n}ayolaternisteistatiaipjetatere AOU ententarets ee oenoesoc 

VOCAL. cose sisseteinieicielsle nin cletavecre eioisiataia eini-[alelvisiele le/sieieisicle\e/s\aini/¢leie/sieisielerelals\elare 422 22 AAAS) rercicleve we 

Neen eee eee eee eee eee 

*The above table shows five samples to have been adulterated, but the adulterant sub- 

stance was in such minute quantities as to make it impossible to establish a case; hence, 

no prosecution was 0 
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samples 

of Articles. 

adulterated. 
Number 

Flavoring Extracts and Essences: 
Essence, peppermint, ............ 
ESSCUCCAMLGIN Olas laisse os cieldic. sel sigieoewe verse tanec tas 
IDedaiyehey asct ] Canto) cules Aa ee Oe Sea i RE LE Cok 
Extract, orange, roc OE ERE ee ae a ee tke, 2 di Cael peek gies 
Extract, peppermint, SO TEN Ss a Es ta ag a PER ae 
ECU A COMESLEANW DCDEY a << cafe 'sis,s,<\ tte Sere aie Fe nicicconeen pie ome cereee eonitaie vee i 
BRetractemvcainilla ayer, a cee seen |r cs. Cc tals enn anes aA 
EL GILCOV MM clelriersl otters a etter taste cisiarsie aie: aeie's dan Fide Man unenne eeeOE 
Lemon substitute, : 
Strawberry syrup, 

samples 

of 

Grand total. 

PRO DANS erence tach iste) stele sieleie, ciate) eich Gives aaa cere sate etna eee 31 

Meatseand sHish> (Carmed and) Wresh’? ~ fo iaerect ates are 0)s.cistete ls <'aresete ease Sat ol saree celal eaters le ac aeeees | 
istideyspy icchakoael. Ae naoasod odo eoon waded 

Beefsteak, fresh, 
Blood pudding, 
PSTGOGMCMECSON TUL Crier veteperetc a ateravase sistesvave eietersimvaiem ass laterele ciate atersinladayelell ou ores tare 
ido} Vo/ere Sa enondoboslanesaedarca DUOC Un DAD Ln Adee Oba cocran Dees anADoaAdeT 3 
Cased blood tongue, 
(Chive, joel  Sadctonanqacbocestadcaen cadre 1p (sganedcossedac genuoetod| |scnecsar 
OTC Til Oa fee a eesacters te eels oly mcyorace sia of oe as oso orace ate iatavaietorays nichayy Ree ays nveuiats Serell Ee tie cela 
(Clinciatia” Sjeeitiel SA os ancadaoarnecondaderouape coducdeseaAo qu Iatanan wate 1 
Clergy ermal, ~ owwanotkabooet assusen scouenesderssconeadasdeopaacouoasuG||subcaned 
Crab meat, canned, 
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Imp Cis Boeaanbacee c sontacdsnoo eb Sodon: o.qtoaeet ase secos cp oaenndos 2 
SESE rred VASAT L TS HOES SAM carole eet scat= nisms hel ale ate ot eft eh sekc ede Teta ate mh ote oh Fo (Tene ois (ola7= Tara nt fetet Tale 
PV ANTS PLTESED De creisiors ers nseiatainlcrsle?m <\elarale simio’e #210’ alelolatnywieioloiniai= iets winicielsje!ade loi Sinis\eisi||s elere winiee 
PEVermna “DOME coos a wrens cine es opd vain wleiviel cre viele taria\e w eleigit\riniee/a/e o'niob.o.0'a.s viele n\einie » 
Tgirhin, jefotaksoly! pooroanseancoe once soUpoTeD aoucc eA oneorsnonEe ann secourocoe 
Hamburg steak, fresh, 
PEMESETATIE OS Woletcre ce rs/on ie eislems-laisielaiais'=i= 
Taiver Pudding, © 2.2.2. .c ccs cece es ene sc cec cere ec cect ee er cere ce et tsendes 
TROPSECT, occ ccc cece es ec ccc cere ce ence cen ccec cen ascettrcenecesecsecernlsecssecs 
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Meats, potted, ham flavor, ......-..se esses eee teen eet e eect eee eens Hitec eee 

Wart seh CHOP me tac tis sa eleis cttie sion alcialelelels clo meleiclere oleic @lare a is\-)aiatalsie\sievsisinisieisi=l|(Siale.slsiaie's 
Meats, potted, no flavor given, ....--...+-eeeee este eet e eee ett el eee eens 
Oysters, fresh, 
Oysters, canned, 
Pork CHOPS) cieec.eresiemlelniee nie s)r1=° 
Pork, shoulder, 
Quick Pate Truffled, .......--seeseeee eect eee etre eee e eee eens ence sl eee eeees 

Salmon, Canned, ....-...cee cee e cece eee e tees een e eee e eect eee teeter eeeleneeeees 

Sardines, French, ..---.cecceeeeee eee e eect teeter teen ee eee eee ereeeesl anne sees 

Sausage, SMOked, ..--- sees eee eee eee eee e eset eee teen eee ee eens ences 

Sausage, half smOKed, .....---..eseee sere eee eee e eee e este eee eee e nee] settee es 

Sausage meat, ..---..eec cee eee ee eee cece t tence eet ee ec ete ct ereeen tees 

Sausage, fresh pork, 
Sausage, lunch, .........---++-- 

Sausage, Vienna, ...----ssesseeeeeeeeeeeeees 

Range) cen se cideisee cia seta mslolne minineieeaieleis nnjsisinim nian ionic rivine eiaielsie eieieie 

Shredded codfish, ...-----eeceeecctecceeee cess sseecettccet teen ceces sees: 

MONEUC, DCCL, 22.22 ccccerccecc reece ss eeesec terest ecsenscsscetececrees 
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Turkey, DONCA, ------ceceee cree eee reser eee cent cette cece sees ecetseces 
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Articles, 33 | re) 
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E | wo we 
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25 | ,Q o Tes 

Es Es 8 
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ga te? 

Meat- Fextracts and SOuUps':)  2ic:c cect ctwlsicsevmlcveveteyevaimtereronetearevarntn/e/ebeystey are tatetersy ateretel eee | Dhigatare aie eceteeietatets 
Extract of beef, 3 
Gam (CHOW GET 6s ie.00::0)<i0\> ste ssterara(otalars verter eteletna aimee niet ee en ee eyo reteranete 1 
Clam jrouillen,.- ..c.cscss 1 
Rexoma_ bouillon, 1 
Tomato bouillon, 1 

GHICKED, SOWDs) b0)0:5-- sees ais iar wlurw/oloin viv nko eiz/o) = ehus estate aerate eee erelereveetnte tere ee if 
TPOMAALO “SOUT, oro ie oo se aa:cterw dateha tere als, apaleiels acapoisis alee eteteenOne ene Lee eae Ree es 1 
WeEgetable SOUPS «sis csisa scree. se nes paciens evesietepeisicletarmeminle stomeisarente ere aaa 1 

10 Total, 

Doe. 

Grand total. 

Vinegars: 
Vinegar, 
Vinegar, 
Vinegar, 
Vinegar, a 
Vinegar, 1 
WANE RAr AMAL E, Pac oe setae sisinreteraisicvejs,dcckereissnlejasalolod eoalese gota Span cor 2 2 
WBE A AAT Cis ecw atovese rosea vere s elapn. cio avsre a etae tatefoceiata Sew etesaumlerole uaimeetoiey Panencin itera cauerentenecele 2 2 
IV ATC EAN SP TMG ietetye rayne cpecareteters arc info oye alesse wlatelesetie ve sieve eteveyn eta taie ahem eter are LA ctalesiaers 1 
WINE HAL SSVMUD se sictaye cise ciers s.c%5/syeieie ie oe wis taiscarw line c ae stele a aivtale/epetere ore paysiste o eeehee swieieiaiereete 2 2 
WANE ie hones  GaSeon cone hooosuats cappuobsocopapoosdosubdoodonasucbssallaobdtien = 1 1 
WAR CS ars sawyer te GUIS ECC ya arrelesisteieretaial ele) nici tio) -ceitor= ntatetore eve omieiala eel otees 1 1 2 
Watergate Abe Banapcocsonopacnscocneboanoucsgeonobadendacdsodcclloooosscs ef 1 
WMinesarsemlom DEANE eR LVM:  teever eras cies ercyaicictnteteta orto icra tiGiei siete ce emriers u 4 11 

TROBADLS _ Feercretatclatessiclo she aleetese lots pave lertlevs late Dreveteiz exeicreiaietelege iofeveveYore eve cfore mratoharsvereceter ale 75 91 166 

*SOLC) HDTIDEES 2 Meta clare oyeich se itoe stain elajere aisialacisiviee ela tieialoisterettetsisisieineisieietelslatetetet= 
PO WIG PGie yee Aaa soenocdor Agden od STHONAT OOo US TORR Sombees QocckosoboT Se 
155 Velc) 5 Wal 622) GaP RAD AD RO LCD OOM orcs aici nC OMAR CIS AROON ai nomon GAAR Sl sos 
COCO. COLA wae tauivite cossjoateoe socio ne ierale oloreio eiolevolajers elemiels aratlaleieeieiels eieievelslaats 
Chocolate spops sot. <crastacnis ere eccilete sluts ever atalsciaer oie ianateersa ine eietacieiette 
Sarsaparilla pop, 
Strawberry pop, 
Chocolate soda, 
CO} f}:heclo(0) st: EOE RSA AM rene Go acododes JoduqodoUantooden sanse adopbueood 
Lemon 
edt h bole foe Soeondovancsoudnoorodonucndogsc ddosbooccorncadeevegacoonbat 
Strawberry soda, 

SOD, «ai ldajectypecielens eieeseinlernterste overs atoleselaloe cPeeoictetete retro teleteveierate eet rele 

Ginger, ales... .2c. ce mmaetioeen cence ane ele emer eerrars 
1 BY) 9910) 0k: No (: MA PAM A CInETeacaG else GOR AGo.S Ace. a Ico aenomskdadenqoanne 
IN GCEAT fe o.c cicine ete ciale evwiele eles’ w’a.e ein(eiyieca ardlo lotsa) ohtle antes tetera rate tee rete rete /aetetee 
OVEN BEAMS | og iezcicie cies sieiereiere dates eaalale cites <TEy BIOS ete ee Re tenon Maar terete 
TROOE! DEEL, 2s he oseresseelins-s erclo-ais wavapvlenelele analetelolal ae aketorale eiale eit pers etalanets (rere 
SATS ATA LA, ho a's a hiererersisislarerepeie victelote sicvoreisetoneratelets 

FTSOUE, — aivic s.e:4(o.s aie /ay01e ie, o\v.e, 4:0 °5ayn ein olen u ofararpiere wlatmpiprareateteaetotatets rel eel aecereter et Tas 

(BES He CCOMD IE OB ORE ITO CEODOL ea OA eoetiacmsannnctorcoosccac)s Asvosucssonrenps |boneseen|ocosm ce 
(Cay 3 f= Se R Ce OURO OE rar aciemnicid Cade s4 anne: Soanes 1 1 
Cheese, 1 1 
Dandy cream, a 1 
AY oo adSnenucdsan a aiGodee nde po onede daaree 1 1 
TRG he noesaoGdde CUCTOUE TOO DSOOOrOnOc ED accHaT ae 1 1 
Sponge, 1 1 
Sunshine, 1 1 
No name given, 1 2 

8 9 Total, 

*As no law existed regulating the manufacture and sale of soft drinks, prosecutions were 
not instituted, but as a result of the above investigations, the Legislature of 1909 passed an 
act regulating the manufacture and sale of this commodity. 
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EXPENDITURES. 

Attorneys, Detectives and Assistants,................ $22,392.96 
Special ‘Agents’ Salaries,.... 2.20.20 c sees eres ee csse nes 16,394.00 
Chemical-and Laboratory Expensés,. 2220.8 ---.---s-,0s 13,186.19 
Traveling and. Agents’ Expenses): < cGy sma siete ste ))e meet 12,156.35 
Clerical and Stenographers’ Salaries,................... 5,838.72 

$69,968.20 

All the receipts of the office are paid into the State Treasury for 
the use of the Commonwealth, and the Bureau is maintained by an 
appropriation made by the legislature. 

CASES TERMINATED. 
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THE DAIRY INDUSTRY IN PENNSYLVANIA. 

By DR. WILLIAM FREAR. 

In reviewing the condition of any industry, it is important to 
consider the improvement in methods, materials and products, the 
various kinds of products and by-products made, the economic con- 
ditions, such as cost of production, changes frem domestic to fac- 
tory manufacture, demand and supply, markets, competing indus- 
tries, and related legislation. The data at command are too meagre 
to make possible so exhaustive a discussion of the Pennsylvania 
dairy industry. All that can be attempted, with present informa- 
tion, is to suggest for consideration certain important facts bear- 
ing upon the principal points mentioned. These, it is believed, will 
be of interest, at this time, in view of the approach of the next 
decennial census. 

EARLY IDEA OF DAIRY FARMING CONDITIONS. 

There was a time, not many years past, when it was believed that 
only well watered states, rich in sweet-grassed pastures, could pro- 
duce milk advantageously; when milk, butter and cheese were the 
only marketable dairy products; when the production of milk was 
regarded as a constant element of all farm operations, and the 
markets for milk and butter were sought only in the immediate 
localities where those articles were produced. 

CHANGED CONDITIONS OF PRODUCTION. 

Within a few decades all this has been changed. The intro- 
eduction of the silo, the wide-spread adoption of the soiling sys- 
tem, and the introduction of large amounts of cereal and oil-seed 
by-product feeds inte all farming localities, have been followed 
by the extension of dairy farming into the great Middle West. 
Domestic production of milk products has largely given way to 
centralized factory manufacture. Cheap transportation has made 
the West a powerful rival of the East in Eastern markets. Im- 
proved methods of management, together with the use of refrig- 
erator cars and ships, has made it possible to carry both milk and 
butter from Chicago to Paris and return them in sound condition. 
The city child drinks milk today that was yesterday taken from 
herds four hundred miles distant. 

NEW MILK PRODUCTS. 

The dairy products marketed are no longer confined to milk, 
cream, butter and cheese. Pasteurized milk has come to the front 
for city consumption. Certified milk, with low bacterial content, 
is recommended by the family doctor. Condensed milk, evapor- 
ated milk and sweetened condensed milk made where and when 
milk is cheap and abundant, appear as rivals of fresh milk wherever 
the supply is scarce and the price high. Ice cream, twenty years 
ago a rarely consumed luxury, is now an article of daily use, and 
is sold as ice cream whether made from cream, milk, condensed 



94 ANNUAL REPORT OF THE Off. Doc. 

milk, condensed skim-milk, milk or even skim-milk. Milk powders 
made by evaporating whole milk te dryness form a considerable 
element of production, especially for use in infant foods. Butter- 
milk is known not only in the spring-house en the farm, but has 
grown to me a favorite beverage at most city bars, and kephir and 
kumys prepared by fermenting cow’s milk, are becoming well known. 
Milk sugar, still limited in use, is now made from skim-milk as well 
as from whey, and dried curd produced from skim-milk has found 
a growing value as an important ingredient of various adhesive 
and stiffening preparations. 

RELATIVE POSITION OF PENNSYLVANIA AS A DAIRY STATE. 

In the middle of the last century Pennsylvania had an enviable 
reputation as a dairy State, rivaled only by New York. Today she 
has other competitors, and exceeds at no point of the industry . 
except that of the market value in every other state. Nevertheless, 
she still belongs to the galaxy of the principal dairy states of the 
Union. According to the late national census the dairy industry 
exhibited a higher degree of specialization in Pennsylvania than in 
any other of the great dairy states except New York. For while 
the total number of cows was smaller in Pennsylvania than in 
these other states, except Ohio and Minnesota, the number of 
dairy farms, i. e., such as derived their principal income from the 
sale of milk products, was greater than in any other state except 
New York, and the average Pennsylvania cow far outclassed her 
Western competitors in the volume of milk she annually produced. 
Furthermore, she exhibited a greater improvement during the pre- 
ceding decade than did the cows of the competing Western States, 
and from 1900 to 1908 Pennsylvania increased her number of cows 
more than any Western dairy state except Wisconsin. Pennsylvania 
ranked third in the total production of milk by states, second in 
the value of dairy products, third in the total quantity of butter 
produced and in that produced on farm, but only fifth in that pro- 
duced in factories, and fourth in cheese production. 

Moreover, the average value of the Pennsylvania dairy farm 
product sold exceeded that of every other principal system of farm- 
ing in the State. Viewed with respect to the influence of the sys- 
tem of farming upon the fertility of the land, no system of large 
extension is so favorable to the increase of fertility as a well 
conducted dairy system, both because it lends itself to the most 
careful conservation of domestic manures, and leads, especially 
where butter is the chief preduct sold, to the least removal of 
valuable elements, but also because it brings to the farm in the 
grain foods purchased, a large store of available plant food to add 
to the original supply. 

For all these reasons, as well as for the economic and sanitary 
advantage of the great industrial and urban population, Pennsyl- 
vania may wisely do all in her power to develop and improve her 
dairy industry. F 

PENNSYLVANIA’S CONSUMPTION OF DAIRY PRODUCTS. 

Let me pause for a moment to consider the demand of the State 
for dairy products. In 1900 the population was 6,300,000, the 
earning members of whom, to the proportion of 86 per cent., were 
engaged in non-agricultural occupations. The Bureau of Labor 
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and Commerce, in the study of expenditures of wage-earning and 
low salaried men in the State, found that the average family of 4.88 
persons spent annually for milk $20.25; for butter, $30.49, and for 
cheese, $4.00; making a total of $54.74 for these dairy products. 
This is equivalent to an annual retail value for the dairy products 
consumed by the entire population of sixty-nine million dollars, or 
for the non-farming population of fifty-nine millions. 

The figures of the last census show further that the farm values 
of milk and butter were greater in Pennsylvania than elsewhere. 
One other economic factor of importance is apparent, namely, that 
the per capita demand for dairy products is increasing, so that the 
future of well managed dairy farming is full of promise of good 
markets. 

FARMING AREA OF PENNSYLVANIA. 

Pennsylvania has an area cf nearly twenty-nine million acres. In 
1900, 68.2 per cent. of this area, or thirteen million acres, was im- 
proved; ene-fifth of the area, or nearly six million acres, was occu- 
pied by permanent pastures, farm wood lots and abandoned farms; 
while one-third, or nearly ten million acres, was composed of moun- 
tain land, or occupied by bedies of water, cities, railways, ete. 
Part of the rough land is used for pasturage, but not where dairy- 
ing is extensive. That is to say, while there is still some unoceu- 
pied land fit for dairy purposes, the State must lock rather to the 
enlarging of the carrying capacity of her present improved lands 
rather than to an increase of total farm acreage for the main- 
tenance of the increasing number of cows requisite to supply her 
growing population with the indispensable nutriment contributed 
by the dairy farm. Likewise, the highest intelligent effort must 
be directed toward the most complete conversion of the grain and 
forage crops by the average cow into milk. 

NUMBER AND DISTRIBUTION OF MILCH COWS IN THE STATE. 

Looking further into the details ef the industry’s development, 
with reference to the preduction of the basic material, milk, we 
find that in 1899 Pennsylvania had 943,773 cows, of which less than 
one-third were kept on her 32,600 dairy farms; and that the aver- 
age farmer kept 3.9 cows, while the dairy farmer kept 8.9 cows; 
in other words, the average farmer not making dairying a specialty 
kept 3.9 cows, and the dairy farmer only two and one-half times 
as many. The experience of the industrial developments of the past 
century has demonstrated that radical imprevements in complex 
industries is secured only by specialization. Unless, therefore, the 
conditions essential to such specialization of dairying are secured 
and maintained, we can look fer only a very gradual improvement 
in the milk yield of the individual cow. 

The widely varying nature of her lands, and the great difference 
in the diversity of occupation of the population in different dis- 
tricts of Pennsylvania, has resulted in widely different develop- 
ments of the dairy industry in the several regions of the State. 
Thus in 1899, the average farm in Delaware county had 9 dairy 

cows; in Chester county, 7.6 cows; while in Fulton the number was 
2.6; in Forest, 2.7, and in Juniata, 2.8. 
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IMPORTANCE OF THE INDIVIDUAL COW. 

The ruling factor in the success ef the dairy industry is the 
producing quality of the average cow. Failure to conceive this fact 
and to give it due attention means the failure of the system, and a 
corresponding privation of the entire population. In 1899, the aver- 
age Pennsylvania milch cow produced 516 gallons of milk. In this 

‘respect the different localities of the State showed wide differences. 
The highest average yield was in Montgomery county, namely, 619 
gallons; whereas, in Fulton, Huntingdon, Potter and Sullivan coun- 
ties it was less than 450 gallons. There was no close relation be- 
tween the producing value of the average cow and the average size 
of the farm herds in the several counties. 

These figures for the yield of the average cow afford room for 
serious reflection on the patt of the economist, and even more on 
the part of the dairy farmer, because they show the room for and 
imperative need of the improvement of the average cow, an im- 
provement that can be gained only by the unremitting application 
of the highest skill to the breeding, feeding and care of the indé 
vidual cow, and this means a degree of attention to the qualities 
of the individual member of the herd that she has never received. 

IMPROVEMENT OF OFFSPRING. 

Stop one moment to consider the fact that the average bull kept 
on the Pennsylvania farm in 1899 was valued at only $23. How 
can we secure in the succeeding generations of milch cows the de- 
sired producing qualities if we persist in inflicting upon them a 
transmission of one-half blood from sires of so low worth. 

COST OF MILK PRODUCTION. 

There are few satisfactory balance sheets of receipts and ex- 
penditures available for a study of the profits of the industry in 
Pennsylvania; but the few accurately compiled statements at hand 
grimly admonish us of the need for attentien to the individual cow. 
Parker and Cooper, in a recently published investigation of the 
cost of producing Minnesota farm preducts, state the cost of main- 
tenance and the total net value of product per cow for a large 
number of Minnesota herds, as follows: 

Cost. 

Average of a good herd. Average of a poor herd Average of all. 

Goran ost d Seite eget hice uN EO oe es $6.890 |  $6.656 $4.371 

Pasture, « £2 hops sits coe eee ae oe eS On A 4.920 6.000 | 4.120 

Total COSt, tee ccisis cists op n\eretuieretoute faisietalsie eisarniem jes alentate aisle eet eteee ec aicietoe $40.974 | $49.677 $29 .009 

Value “of: product; total), <7 2s acceso ee Oe tek Sone eee ae 50.950 69.970 28.860 
Value of product; net, 20.293 

_—__  — — ——  - ...» vO6OCWr;O Nw 
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It may be noted that in this statement there was no allowance 
on the one hand for the cost of shelter of the cow, nor on the other 
for the value of the manure produced. 
Goessmann calculated that the average cow of the selected herd 

at the Massachusetts Experiment Station yielded, during a single 
year, 12.33 cents per day above the cost of feed and the deprecia- 
tion in value of the cow, and that of this gross profit 3.52 cents 
was in cash and 8.81 cents in manure. 
pane studying the excellent herd at the New Jersey Station, 

where 4 ‘the soiling system and the silo are in use, found that 25 
cows yielded milk at a cost of 1.394 cents per quart for food, or of 
2.19 cents for food, labor and interest; and that ata selling price 
of 3 cents per quart, the profit based on the prices ruling in 1899, 
would be $24.54 cash and 10.6 tons ef manure; whereas, if the price 
obtained for milk were only $1 per hundred pounds the dairyman 
would have for profit only the manure. Lane further calculated 
that to make her profitable under the conditions obtaining at New- 
ark the cow must yield at least 574 gallons of milk. 

If this were true of the average Pennsylvania conditions of pro- 
duction, the average cow of this State would be kept at a loss, more 
especially if the cost of shelter were added to the statements of 
expense. 

CAPITALIZATION OF DAIRY FARMS. 

In this connection it is of interest to note the average investment 
of the average Pennsylvania dairy farmer, exclusive of working 
capital. In 1899, he re a farm of 86 acres, of which 63 acres were 
improved, worth $3,2 His buildings were worth $1,782, his imple- 
ments $289, and his sieerdck $641. His total investment in these 
items was $5,929. No estimate of his working capital is available. 
His annual expenditure for hired labor and for fertilizer was $135. 
The value of his products not fed to livestock was $889, besides 
house rent, less taxes, depreciation and interest, and the principal 
part of his table expense. That is to say, the gross receipts from 
outside the farm were equivalent to 15 per cent. of the total fixed 
investment, other than working capital—an amount superior to that 
obtained that year by the average hay and grain, vegetable, fruit, 
or livestock farmer of the State. 

EXPERIENCE IN HERD IMPROVEMENT. 

In the foregoing paragraphs, the narrow margin of profits afforded 
by the average cow has been emphasized. The experience of numer- 
ous dairy farmers has shown that by the careful selection of sires 
from productive strains, by the weeding out of the less productive 
animals, and by proper feeding and management, herds of grade 
stock can within two or three generations be made to yi ield 50 
per cent. more milk, or an average annual amount of 6, 500 pounds 
and upwards per cow. 

A record sheet for the individual yield at each milking, with a 
convenient set of pails and spring scales for quick weighing and a 
composite sample to be analyzed every two or four weeks at the 
neighboring creamery, will afford most dair y farmers the simple and 
inexpensive means of obtaining an accurate estimate of the produc- 
ing qualities of the individual forming their herd. 

7—7T—1908. 
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The Swedish plan, whereby a large group of dairy farmers asso- 
ciate in the employment of a skilled feeder, milk tests and keeper 
of recerds—a plan under which Swedish dairy farms have greatly 
prospered—offers a valuable suggestion to our own dairymen. Such 
skilled men are now being prepared by the agricultural schools 
of the country, so that their services are available so soon as the 
organized demand shall arise. 

THE SILO AND THE SOILING SYSTEM. 

The last decade has witnessed a marked increase in the adoption 
of the silo and of the soiling system as part of the Pennsylvania 
dairy farm management, and has greatly increased the possible 
milk yield per acre of farm land, since by this system the rough food 
and most of the grain required by a cow can be raised upon a 
well managed half acre; while the older system, involving large 
pasturage areas, required about three acres per cow. ‘The silo is 
not mest profitable, it is true, where the number of cows is small. 
Farms with small herds can, however, by the proper use of root 
crops, secure a cheap, succulent food well suited to milch cows; 
but where herds are large experience has shewn the silo to afford 
the cheaper food. 

LOSS BY INCOMPLETE MILKING. 

Other points of herd management likewise require closer atten- 
tion than they are receiving. In a recent article Mr. Larsen, of the 
Pennsylvania State College, notes the great average loss due to 
incomplete milking, an amount ecual to nearly 70 gallons of milk 
in a lactation period. 

THE MILKING MACHINE. 

Lack of a satisfactory labor supply and the consequent long 
hours, summer and winter, that a dairyman must give to his busi- 
ness have deterred many from entering the business and discour- 
aged cthers already embarked upon the enterprise. The experi- 
ments made with the recent types of milking machines offer hope 
of relief at these points. 

CONDITIONS OF LEASE-HOLDS UNFAVORABLE TO DAIRYMEN. 

In a recent conference of men interested in the dairy develop- 
ment of various districts of the State, it was stated that the condi- 
tions of the lease-holds are often such as to discourage tenants from 
increasing their herds and from feeding them in the best way, since 
no allowance is made for manure value of grain foods purchased, 
the building of silos is not encouraged, and the leases often con- 
tain clauses restricting the number of animals that may be kept on 
the farm, without respect to the fact that the carrying capacity of 
the farm can be greatly increased, and without loss of fertility, but 
rather with a gain therein, by the substitution of a well-managed 
soiling system for the pasture system under which the clauses in 
question were necessary. In view of the facts that one-fourth of 
Pennsylvania farms are tenant-farms, and one-third of the milch 
cows of the State are kept on these farms, the criticism mentioned 
deserves serious consideration. Allowance could fairly be made to 
the cash tenants after the plan used if parts of England and Scot- 
land, where the manure value of the foods purchased and fed en the 
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farm are estimated and deducted from the rents, according to a 
sliding scale, year by year, until there is no further probable resi- 
dual effect of the manure upon the productiveness of the land. A 
similar allowance could be made in cases where the lease is on the 
crop-Sharing plan. : 

DEVELOPMENT OF THE FACTORY SYSTEM. 

No survey of the dairy industry can be fairly complete which fails 
to take into account the relation of the factory system to the in- 
dustry as a whole. In Pennsylvania, as elsewhere in the Union, the 
creamery and the cheese factory have revolutionized dairy farming 
and transferred the manufacture of butter and cheese from the 
farm home to some neighboring specialized seat of industry. While 
this change began early in the State, it has progressed less rapidly ~ 
than in some of the Western States; for in 1900 only one-third of 
the butter produced in Pennsylvania was manufactured by cream- 
eries, while over one-half the butter product of Iowa and Wis- 
consin was so made. 

The number of creameries and cheese factories of the State more 
than doubled from 1890 to 1900. The increase is still continuing, 
though no list of these establishments so revised as to be entirely 
trustworthy is at command to afferd a satisfactory basis of judg- 
ment respecting the present rate of increase. The average farmer 
has been much benefitted by the development of the creamery system 
since the quality and price of the butter have been distinctly im- 
proved by the factory methods—although the product from a few 
most skilfully managed farm dairies is still the most excellent, for 
the creameryman’s raw material can be no better than the average 
among his patrons, and can never equal the best. Alvord has con- 
servatively estimated that the farmer’s profit by gain in price of the 
creamery product—on the average better made and more advantage- 
ously marketed—is 1.8 cents per pound, or over 11 per cent. ef the 
average farm price; and there are many indirect advantages in addi- 
tion. 

DAIRY FACTORIES IN PENNSYLVANIA. 

In 1900 there were in the State 619 creameries and 140 cheese 
factories. These had an average investment of capital to amounts, 
in round numbers, as follows: land, $200; buildings, $1,200; machin- 
ery, tools, implements, etc., $1,700; cash, sundries, etc., $1,000; total, 
$4,100; an amount superior, especially in point of equipment, to 
that of the average creamery of the Middle States and of the United 
States. 

Of these factories, comparatively few remained in the first form 
of co-operative associations, over one-half belonging instead to in- 
dividuals, nearly one-fourth to partnerships, and about one-eighth 
to unincorporated companies. 

Only a small fraction cf the creameries had cutlying separator 
or skim-stations, and in most cases the patrons delivered milk to 
the creamery instead of the latter collecting cream from the dairy 
farms. 

CREAMERY OPERATIONS. 

The average creamery spent $12,691 for raw material and con- 
tainers and manufactured: $15,105 werth of products, thus securing 

$2,414 of gross profits out of which to pay wages, depreciation and 
interest upon investment. 
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NUMBER OF COWS REQUIRED BY AVERAGE CREAMERY. 

The average creamery required for its consumption about one and 
one-third million pounds of milk and nearly 6,000 pounds of cream. 
That is, the average creamery in Pennsylvania required the entire 
milk yield from a few more than 300 average Pennsylvania cows; 
a low number, because the average annual output of the Pennsyl- 
vania creamery is barely 60,000 pounds of butter, as compared with 
more than 71,000 pounds in the average creamery of the United 
States. The low cutput of the Pennsylvania creamery undoubtedly 
causes an increased cost of production for each pound of butter 
made; and both dairyman and creameryman is benefitted by the 
development of an abundant milk supply within easy hauling dis- 
tance of the creamery. 

BUTTER RATIO. = 

In these days little improvement in the output of butter per pound 
of butter-fat in the milk can be looked for, as the creameries in 
general have learned the proper use of the centrifugal separator 
and the management of temperature during churning, whife the 
average butter-maker is not yielding far to the temptation to so 
manage his processes as to incorporate in his butter the highest 
quantity of water it can be made to carry, in order that the con- 
sumer may pay butter prices fer water. On the average, accord- 
ing to Alvord, one pound of butter required 22 pounds of milk. 
Assuming-the average over-run, this implies an average fat rich- 
ness of nearly 4 per cent. for the creamery milk supply. 

IMPROVED QUALITY OF BUTTER SOUGHT. 

The principal lines of effort in creamery management are in the 
direction of improving the quality of the product. The last meeting 
of the State Dairy Union devoted to this end a large part of its 
pregram to the discussion of the value of cream starters. The 
competitive butter tests conducted by the Pennsylvania State Col- 
lege are awakening much interest and should prove valuable in pro- 
moting skill and care in this feature of creamery work. 

CHEESE FACTORIES. 

The northern section of the State, while it has no great+city popu- 
lation, has a large proportion of milch cows and is, therefore, an 
advantageous region for the development of the cheese industry, 
a product made almost exclusively in the factory. In 1900, Penn- 
sylvania had 140 cheese factories, each of which used about 700,000 
pounds of milk during the summer months, at a cost of approxi- 
mately $5,150. The average value of the product was $6,400; leav- 
ing for gross profit the sum of $1,250. . 

CONDENSED MILK AND ICE CREAM FACTORIES. 

The condensed milk, and especially the ice cream manufacture, 
have very markedly increased during the past decade, and we will 
await with interest the returns of the next census in relation to 
these industries. 

DAIRY SANITATION. 

In neighboring states much attention is being devoted to the 
sanitation of dairies and creameries, and a considerable body of 
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legislation has been enacted relative to this subject. In this State, 
though the Dairy Union has favored an educational movement to 
impreve the sanitary conditions of production, no laws dealing ex- 
clusively with the subject have been enacted. The matter is one 
deserving the thoughtful and unselfish consideration of both pro- 
ducer and consumer. 

THE TRADE IN DECAYED EGGS KNOWN AS “ROTS” AND 

“SPOTS” AND THEIR EMPLOYMENT IN FOOD PRODUCTS. 

By CHARLES H. LAWALL AND H. P. CASSIDY. 

In view of the recent interest manifested ia the subject of decayed 
eges and their use in food products, an attempt has been made to 
collect information relative to the matter, much of which, while 
well known to the members of the trade, has not previously appeared 
in a published article. 

An egg, in the common acceptation of the term, is the ovum of 
the feathered biped known as the domestic hen, a member of the 
gallinaceous family, and undoubtedly derived by domestication from 
the jungle fowl, Gallus bankivus of India. It is termed fertile, or 
infertile, accerding to whether or not it contains an embryo. 

That the egg of the hen is meant when no qualifying term has 
been used has been legally decided in a case in one of the Western 
States, where duck eggs had been supplied when eggs were or- 
dered, and in which a law suit followed a refusal to accept and pay 
for the eggs. The decision of the judge stated that if any other 
interpretation were allowed than that of the hen’s egg, where the 
word egg had no qualifying term, it would be possible to substi- 
tute canary bird or pigeon eggs, or any other egg, and that there 
would be no protection to the dealer or consumer in case of con- 
tracts made in advance. 

From time immemorial eggs have been used for food purposes 
by man and the trade in eggs in civilized countries has assumed 
enormous proportions since the development of rapid transportation 
and cold storage. 

The egg consists of a number of complex organic constituents, 
but as popularly considered, it may be divided into three portions, 
i. e., shell, egg white (generally called the albumen of the egg), and 
egg yolk. The average weight of a hen’s egg is a little over two 
ounces, of which one-tenth is the weight of the shell, the latter 
consisting almost entirely of calcium carbonate, identical in com- 
position with chalk. Of the remainder of the egg, or of the whole 
substance of the egg as commonly used, two-thirds is albumen or 
white and one-third is yolk. It is commonly supposed, and is a 
popular error, that the white of the egg is the most nutritious por- 
tion, but the following figures, showing the percentage composition 
of the egg, will illustrate the incorrectness of this view: 
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Weight of the whole egg,:......<.. 2. 100 parts 
Dry proteid matter in egg white,..... S parts 
Water in ero while,:...:.. ... see ay a 60 
Dry proteid matter in egg yolk,...... saan 
Hateaneno voli, oe: «=<. a). tea ee LOSES es 
Water invere yolk, 7: 2... sata ne eee Lis ae Bure 
Wereht-of ego shell,:.. 55 ences 102-° 

It will be seen by the above table that the white of the egg, while 
preponderating in amount in the whole egg, contains a far greater 
amount ef water than the yolk, which in addition to some proteid 
matter contains a large amount of fat, part of this being a very nour- 
ishing constituent known as lecithin containing phosphorus in a 
highly assimilable form. 
An egg is adulterated within the meaning cf the law when it is 

in a decomposing or decomposed state, as it then consists “wholly 
or in part of a filthy, decomposed or putrid substance,” which is one 
of the legal definitions of adulteration as applied to food products. 

The recognized food value of eggs is not without justification, 
although the food elements are not such as to be adapted for what 
is known as a “balanced ration” for a normal individual in a state 
of health, as that element known as carbohydrates is entirely lack- 
ing, but when eggs are used in a mixed diet this element is com- 
monly supplied by bread or some form of cereal food. 

The term fresh eggs, as commonly understood, applies to eggs 
which have not been kept long enough to cause any alteration 
either in the consistency of the yolk and white or in the flavor. 
The terms “fresh,” “fresh laid” and “strictly fresh” have been given 
varying interpretations and meanings by those whe sell eggs, but 
all of these terms should be restricted to eggs which are of recent 
origin, and should under no circumstances be applied to storage 
eggs, which are decidedly inferior in flaver and in food value, and 
which should be plainly designated as such when sold, in order that 
the purchaser may know what he is getting. 
Many methods have been suggested for the home preservation of 

eggs in such a manner as to retain their good qualities intact. The 
principle underlying all of these preserving processes is in keeping 
the air from the egg contents by coating the shell or by immersing 
the egg in some protective solution in order to prevent the loss of 
water by evaporation and also to) prevent the entrance of germs 
and mould spores, which are easily able to penetrate the shell by 
means of the natural pores. 
Among these methods may be mentioned immersing the eggs in a 

solution of brine or in a solution of sodium silicate or in lime water; 
packing dry in bran, peat dust er wood ashes; or by plunging the 
eggs in boiling water for 15 seconds, whereby a thin film of coagu- 
lated egg white forms next to the shell; coating the eggs with a 
solution of sodium silicate, shellac er some other solution, which 
leaves a varnish-like film, is also recommended. 

All of these methods have been found to result in only about 50 
per cent. of the eggs, at best, being fit for food purposes at the end 
of seven or eight months, and in addition to this large percentage 
of loss the remaining eggs in some cases, as in preservation with 
brine or sodium silicate solution, have acquired a disagreeable flavor, 
which unfits them for many uses. 
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A recently described method for preserving eggs, which is claimed 
to give results so satisfactory that eggs six months old may be 
poached and are otherwise indistinguishable from fresh laid eggs, 
is as follows: The eggs are first placed in a vacuum and then 
immersed in melted paraffin wax, which thus enters the pores of 
the shell upon admission of the atmospheric pressure and _ her- 
metically seals it. Evaporation of the egg contents, which is 
responsible for much of the alteration seen in storage eggs, is thus 
prevented, and if the process is properly carried out, the egg 
remains in practically a sterile condition until used. 

Properly applied, celd storage seems to be the best method by 
which eggs may be preserved for some months and still be fit for 
food purposes. It has been found that the temperature at which 
the eggs are stored has a great deal te do, not only with the keeping 
quality of the eggs while in storage, but also with the length of time 
they will keep after being removed from storage. A temperature 
of from 381° to 34° F. seems to give the most satisfactory results in 
practice. Eggs which have been stored at a temperature of 30° or 
below must be used immediately after removal from storage, while 
those stered at temperatures of from 32° to 40° will keep for a 
considerable time after removal to normal temperature. 

The changes which eggs undergo in cold storage are almost en- 
tirely due to conditions brought about by the porosity of the shell, 
whereby water is lost by evaporation of the egg content, thus favor- 
ing the growth of micro-organisms which penetrate the shell and 
start putrefactive changes. The loss of moisture by evaporation 
from eggs when standing, either at ordinary temperatures or in 
cold storage is so decided and such a constant factor that the age 
of an egg may be approximately ascertained by its deviation from 
the normal average specific gravity, found in the fresh egg to be 
1.090, while after thirty days’ keeping the figure is reduced to 1.035. 
The actual loss of weight at the end of thirty days is about 5 per 
cent. at ordinary temperatures. At cold storage temperatures the 
loss is more gradual but just as certain, and at the end of one year 
the loss is 10 per cent. <A difference between cold storage and fresh 
eggs is noted in the relative weights before and after boiling. 
Fresh eggs lose in weight upon being boiled, while cold storage 
eggs appreciably gain in weight. 

If eggs in storage are turned at least twice a week to prevent the 
> yolk from adhering to the shell, the proportion of eggs that spoil 
can materially be reduced, as the point from which the area of 
infection proceeds in an egg technically known as a “spot” egg 
is the point at which the yolk has begun to adhere to the lining 
membrane of the shell. 

In sorting storage eggs for purposes of selection of those which 
are sound and fit fer food purposes, the operation known as 
“candling” is resorted to. This is done by workmen who are skilled 
in the art of selecting rapidly and unerringly the good eggs from 
those known technically as “rots” and “spots” respectively. An 
egg which is classified as a “rot” is one in which the decomposition 
has proceeded so far that the egg content is no longer differentiated 
into yolk and white, but is one homogeneous mass of putrefying 
material, sometimes fluid but often semi-fluid or even solid. 
“Rots” are divided into “red rots” and “black rots”, according to 
the color of the egg contents. Such an egg may not have present 

- 
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the gasses hydrogen sulphide and hydrogen phosphide, which are 
mainly responsible for the disagreeable odor of a decomposing or 
rotten egg. The presence of these gases is positive evidence of the 
decomposition of the egg, as they are liberated when the complex 
proteids containing sulphur and phosphorus are broken up by putre- 
factive changes. ‘After a time these gases escape and the egg 
content becomes almost inodorous, although greatly changed in its 
appearance as well as in its chemical composition. In China, duck 
eggs are sometimes buried in the ground and allowed te remain for 
vears; total decomposition ensues, the gases rupture the shell and 
escape into the soil where they become absorbed. ‘The eggs are then 
dug and used for feod purposes, being esteemed a great delicacy 
by the orientals. 

An egg which is known as a “spot” egg is, as previously stated, 
one in which there is a localized point of infection, usually charac- 
terized by the adherence of the yolk te the lining membrane of the 
shell, and which upon close examination, is found to be accom- 
panied by the presence of an active growth of a micro-organism, 
usually one of the more resistant fungi. A “spot” egg is also one 
in which incubation has begun. In its early stages, a “spot” egg 
upon opening, has an appearance as though the yolk had been 
partly cooked where it adheres to the lining membrane of the shell. 
Later this spot becomes black and mould spores are readily recog- 
nized upon microscopic examination. Such an egg always possesses 
a characteristic, usually disagreeable odor, and is not a wholesome 
article of food. Chemical and physical examinations of the remain- 
ing egg content show a splitting up of the proteid compounds nor- 
mally present with the liberation of new and frequently poisonous 
organic bodies. 

Candling, as actually practiced, consists in observing the appear- 
ance of the egg, viewed by transmitted light when held against a 
bright flame. A candle may be used, but an incandescent light is 
more frequently employed in the larger establishments, and when 
the operation is carried on in a dark room where the only light pro- 
ceeds from the one that is.used for the examination of the eggs, a 

skilled workman can candle and separate the eggs into their various 
classes as rapidly as he can pick them up and handle them. 

A normal or fresh egg, when observed by transmitted light under 
these conditions, shows an almost uniformly illuminated appear- 
ance, shading slightly from the darker center occupied by the yolk. 
A “pot” is recognized at once by its cpaque, almost black appearance 
throughout, while a “spot” is readily known by the dark localized 
ares at one particular point against the inside of the shell. An 
ege which has been in storage for more than six months can readily 
be recognized by the expert candler, as the air space is much larger 
and F apidly changes its position as the egg is moved around before 
the light, due to the greater fluidity of the egg content. When the 
egg has been in storage for from 7 to 9 months it has acauired a 
degree of fluidity which renders the separation of the yolk from the 
white of an opened egg almost iposEible! and if such an egg in the 
whole state be agitated, it will be found upon opening that the 
white and nl have become almest entirely blended. This is not 
true of a fresh egg, in which the most violent agitation usually fails 
to produce any mixture of the yolk and white. “This condition of 
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affairs would indicate that certain obscure chemical or perhaps 
biological changes take place in eggs which have been stored, as in 
the absence of any such changes it would be fair to assume that the 
cgg content should become thicker as it loses water upon evapora- 
tion, while the facts show that the reverse condition is true. 

Upon opening and examining fresh and stored eggs, side by side, 
it will at once be noticed that in a fresh egg the white possesses a 
characteristic appearance and a consistency approaching a gelatin- 
ous condition, and that the yolk rises prominently abeve the surafce 
of the white when the contents are opened in a deep, narrow vessel. 
A storage egg, on the other hand, shews a condition of greater 
fluidity in the white with almost entire absence of the previously 
mentioned gelatinous condition, and that when the egg is opened 
into a deep, narrow vessel, the yolk sinks down in the white so that 
the top is little, if at all, above the surface. It will also be noted 

that in the fresh egg the yolk membrane is so tough that separation 
of the yolk from the white is readily effected, while in a storage egg 
the yolk membrane is so tender that it ruptures upon the slightest 
handling, and separation of the yolk from the white is almost 
impossible without contamination of one with the other. 

In wholesale quantities, eggs are handled and stored in crates 
containing thirty dozen each. These crates are made cf white 
odorless wood, and the partitions separating the individual eggs us 
well as the layers, are of the kind of pasteboard known as straw- 
board. 

It is well known that the porosity of the egg shell permits the 
absorption of various odors by eggs which are stored near strongly 
odorous substances. When shipped or stored they must be kept 
away from anything which would be liable to communicate its odor 
to them. Even the strawbeard used for partitions is sometimes the 
eause of an abnormal taste and odor in storage eggs. A cracked 
egg will readily and quickly decompose and thus set up an active 
infection of all the surrounding eggs in a crate if not immediately 
removed. 
When eggs are stored in a damp place they soon acquire a musty 

flavor ahd begin to mold. The ideal way to preserve eggs would be 
to lay them on trays of sand in a cold dry room, temperature about 
33° F., and to turn the eggs over two or three times a week, to 
prevent the yolks from adhering to the shells, and thus starting a 
spot, from which infection will rapidly proceed. Under present 
trade conditions, however, eggs are stored for long periods in the 
ordinary crates with practically no attention until they are removed 
from storage, when they are candled and classified according to 
their condition, as good eggs. cracked eggs, rots and spots. 

The sale of eood stored eges and of cracked eggs, for food pur- 

poses, is of course legitimate, when sold for precisely what the are, 
and when there is no attempt to deceive the consumer, but the sale 
and use for feod purposes of rots and spots, as has been practiced in 
the large cities (particularly in Philadelphia and New York) for 
many years, is both unwarranted and unjustifiable. There is a 
legitimate use to which these decomposed and decomposing eggs 
may be put, and that is in the treatment of certain kinds of leather 
in the tanning industry. 

The first handlers of the eggs whe separate them by candling, 
usually attempt to justify and protect themselves by having sten- 

& 
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ciled on the crate of rejected eggs “not to be used for food pur- 
poses”, but when, as is so frequently dene, they are sold either 
directly to baking establishments or to middlemen who make a 
practice of preparing them for the baking trade, their use undoubt- 
edly constitutes a distinct menance to the health of the community, 
and as the complex proteid and lecithin constituents of the egg 
naturally develop ptomaines and similar poisonous substances upon 
undergoing putrefactive changes, and as such poisonous ptomaines 
are not destroyed by the ordinary baking temperature, there is little 
doubt that many obscure cases of food poisoning are attributable 
to the use of these decompesing eggs by bakers. 

It is almost incredible that such filthy and unwholesome products 
as putrefying eggs should be used by baking establisments, but the 
financial gain is so great that a certain class of bakers (which for- 
tunately is rapidly decreasing) use these eggs in their products. In 
Philadelphia, upon several occasions, eggs which were in advanced 
stages of decomposition have been traced to and siezed in the 
baking establishments where their use is customary. 

The condition in which they are handled and sold is in bulk, the 
whites and yolkes being mixed together by beating up the entire 
mass in large cans. The separation of the eggs from the shells is 
effected by hand, the operator picking out the “spot” and allowing 
the remainder of the egg to fall into the can, where it is sub- 
sequently mixed with the rest of the mass. To the contents of the 
can formaldehyde or borax is sometimes added, to check any further 
decomposition, and condensed milk is often added to give a certain 
creamy, homogeneous appearance which is possessed by normal egg 
contents. 

The justification, if there is any, for continuing in this trade, is 
probably ignorance on the part of the middlemen or egg openers, as 
illustrated by the argument recently advanced by one of these men, 
to the effect that a “spot” egg is like a partly rotten apple, and that 
after the removal of the rotten portion the remainder of the egg is 
wholesome. Even if the egg contents thus obtained were whole- 
some, which they decidedly are not, the unsanitary conditions under 
which the eggs are opened and handled, usually in dark, filthy 
cellars, by persons who have absolutely no regard for hygienic 
details, would be sufficient to condemn them for food purposes. 

As might readily be inferred by knowledge of the material and 
the conditions under which it is prepared, the egg contents thus 
eollected are not at all uniform either in appearance or in flavor. A 
slightly rotten flavor and odor is said to bake out entirely in using 
ege contents in which hydregen sulphide or hydrogen phosphide 
have developed, while a distinctly musty flavor is noticeable in the 
paked product and such egg contents are rejected by the bakers. 
Among other varieties of abnormal flavors and odors may be men- 
tioned the following, which are self-explanatory: Kerosene, mouldy, 
sour, herring, camphor oil and onion. 

In large bakeries the necessity for competent judging of the 
probable effect upon the baked products has led to the employment 
of expert tasters, who receive salaries sometimes as high as twenty 
or thirty dollars a week, and upon whom devolves the duty of 
tasting, either in the raw state or ina trial cake, each lot of opened 
eggs submitted, in order to prevent the use of eggs which would 
communicate a flavor to the finished product, and thus prevent their 
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gale. It is said that the employment of musty eggs is recognizable 

in passing a bakery where such eggs are being used, and that with 

the exception of the camphor oil or kerosene flavors, or of musty 

eggs, all of the various flavors will bake out and give a product 

which is practically normal in its appearance and flavor. 

The use of dried eggs and of frozen egg contents, even though 

prepared, as is sometimes the case, from good eggs at seasons when 

the price is very low, is usually dangerous from the fact that the 

dried egg requires such a long time for solution with water or milk 

to bring it to the consistency of normal egg contents as te. usually 

undergo putrefaction to a greater or less extent, by the time it is 
used. In the case of frozen eggs, the rupturing ef the cellular 
structure by freezing is accompanied by an increasing tendency to 
decomposition after thawing, and unless such eggs are used very 
promptly after bringing to the warm temperature of the bakery, 
the changes which the mass undergoes are undoubtedly almost as 
marked as in the egg contents previously described as being ob- 
tained from “spot” eggs. 

Of egg substitutes, there are none which are equivalent in food 
value or for cooking purposes, to fresh egg contents. They are 
usually composed largely of farinaceous or starch materials, fre- 
quently colored with coal tar color. The use ef coal tar color in 
cakes and other baked articles, to give the appearance of a product 
in which eges have been used, is not uncommon, and is unjustifiable 
in that it tends te deceive the purchaser by giving an unwarranted 
appearance of richness. 

in conclusion, it may be said that if cold storage eggs be sold for 
exactly what they are, and if the rejected “rots” and “spots” be 
used either for purely technical purposes or else destroyed, the 
spirit as well as the letter of the law will be complied with, and it 
will be for the benefit of the public, for the protection of whom 
food legislation is enacted. 

~ 

AN IMPORTANT OPINION OF BELL, J., BLAIR COUNTY, IN 

THE CASE COMMONWEALTH VS. J. A. KOLLER, ET AL, IN 

RE. RULE TO SHOW CAUSE WHY PORTIONS OF SAMPLES 

TAKEN BY THE COMMONWEALTH SHOULD NOT BE 

TURNED OVER TO DEFENDANTS FOR ANALYSIS. 

IN THE COURT OF QUARTER SESSIONS OF BLAIR COUNTY. 

Commonwealth 

VS. 
J. A. Koller, et al. 

In re. rule to show cause why portions of samples taken by the 
Commonwealth should not be turned over to defendants for analysis. 
BY THE COURT: “So far as the rule for a bill of particulars is 

concerned, as ruled by the Supreme Court in Commonwealth vs. 
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Powell, 28 Sup. Ct. 372, a bill ef particulars in a criminal case is not 
a matter of right, but is only an appeal to the sound discretion of 
the court. My recollection is that in some of the pure food indict- 
ments in cases tried in this Court there was simply an allegation in 
the indictment that the pure food act had been violated, without 
specifying the particular violation. I am inclined to think that 
that indictment was perfectly good. We have our Act of Assembly 
which simply provides that an indictment shall be deemed sufficient 
which simply follows the words of the Act of Assembly, and if this 
indictment had simply followed the words of the ‘Act of Assembly, 
and been in the general form with which we found other indictments 
we would feel it but right and proper that the Commonwealth 
should specify the particular article of food which was supposed to 
be adulterated, and at least specify in a general way how that 
particular article of food was adulterated; but in the present in- 
stance the particular article of food is specified, to wit, chocolate, 
and there is a general statement as to how it is adulterated. I think 
we will all agree on a moment’s reflection that the rulings of the 
appellate courts on this subject are perfectly right and proper. 
The authority cited by Mr. Baldridge is not an analagous authority 
at all. In the first place, as stated by Mr. Woodward, the physica! 
examination to which the plaintiff is compelled to subject himself is 
always made—and I am speaking only as to the orders of—is always 
in the presence of the physician of the plaintiff. I have drawn 
frequent orders compelling plaintiffs in damage cases to submit to 
physical examinations, but I am always careful to. provide that the 
physician of the plaintiff should be present so that no unfair advant- 
age could be taken of the plaintiff, and that everything that was 
done there was done in the presence of the physician of the plaintiff. 
But it seems to me that the endeavor to liken a civil proceeding to 
a criminal proceeding is falacicus, and that is the vice of the offer. 
In a civil proceeding the plaintiff may be compelled to subject him- 
self to a physical examination. At the same time he has the mutual 
and co-ordinate right of cempelling defendant to disclose his case. 
Not so in a criminal case. The defendant can hold all the papers 
in his possession, and there is no power to compel him to produce 
them. He can sit on the witness stand and say I have a paper at 
home, and the Court is powerless to make him produce evidence to 
establish his guilt. That is one reason. In the second place a 
civil suit is tried on the weight ef the evidence. Each party comes 
in with an equal right to be heard as to the measure of proof, but in 
a criminal suit the burden is on the Commonwealth to establish the 
case beyond a reasonable doubt and these maxims of ours about the 
reasonable doubt that the jury must come to the firm, unwavering 
conviction that the defendant is guilty, have come to us from times 
when judges were wont to hang a man for stealing a loaf of bread. 
Now I do not say in the present criminal procedure that we should 
get away from these old maxims, but I do say that while we adhere 
to those old maxims, which we adopted when they hung men for 
stealing a loaf of bread, such maxims ought not be applied against 
the Commonwealth on the one side and then on the other hand the 
Commonwealth be compelled to disclose all their case, and the 
absence of precedent to my mind is strong proof that there is no 
warrant for a Court compelling the Commonwealth to submit their 
evidence in advance to the defendant. It does seem to me that the 
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able criminal lawyers who have defended criminals charged with 
grave olfences if there was any warrant for such a precedent would 
have brought it in force. Take for instance a murder case. The 
Commonwealth claiming that they found on the prisoner a bloody 
shirt, and that blood stains are human blood, not chicken blood, or 
blood which he received butchering a hog, but human blocd; now 
we all know that the expert on the part of the defense coach the 
lawyers for the defense while they cross examine the experts of the 
Commonwealth, but I do not think there would be any warrant for 
a defendant charged with murder to say you must tear that shirt in 
two and you must give my chemist one-half of the alleged blood 
stains so that they can prepare a defense; or, to put it more mildly, 
that they can have the alleged blood stains analyzed. I do not 
know of any such precedent, and the very fact that Mr. Baldridge, 
after diligent search, has been unable to find one to my mind is 
proof that there is no warrant to force the Commonwealth to pro- 
duce the evidence they are going to submit. As I said before, in a 
civil suit, under certain equitable rules, each side must apprize the 
other side of what evidence they are going to use, but I do not think 
it would be fair to say to the Commonwealth you must give the 
defendant all your side of the case so that he can examine and 
ransack it, and at the same time allow the defendant to keep his 
mouth shut. It seems to me that would be giving a defendant an 
unfair advantage, and it seems to me it would be unfair to compel 
the Commonwealth to allow a defendant to subject their samples 
to examination in advance, and I will overrule the application for 
the compelling of the production of such samples. As to experi- 
ments in open court [do not know to what extent I will go about a 
matter of that kind. I did rule in the formaldehyde cases where 
Mr. Hicks wanted to take a drink of the preservative, and wanted 
the Court to take a drink of it, and let the jury take a drink of it, 
I did rule that he could take a drink, but the Court would not, and 
would not have the jury do so. Mr. Hicks was going to turn the 
Court into a laboratory, and I think we said we would not have any 
laboratory here in court. I do not know to what.extent I would 
go if there was an effort on the part of the defendant to examine 
samples by microscopic tests—I will leave that matter open.” 

T hereby certify that the foregoing is a correct transcript of the 
opinion of the Court in the case of the Commonwealth vs. J. A. 
Koller, et al., in re. rule for turning over portion of sample taken by 
Commonwealth. 

J. F. MECK, 
Official Stenographer, 
Courts of Blair County. 

JAMES FOUST, 
Dairy and Food Commissioner. 
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REPORT OF THE STATE VETERINARIAN FOR 
1908.# 

HarrispurcG, Pa., July 1, 1909. 

Hon. N. B. Critchfield, Secretary of Agriculture, Harrisburg, Pa.: 

Sir: I have the honor to present the following report cf the 
work of the office of the State Veterinarian and of the State Livestock 
Sanitary Board for the year 1908: 

Pennsylvania requires a much larger number of domestic animals 
to supply its needs than are raised within the State. Large num- 
bers of these animals are, therefere, shipped in from other states, 
and a few from foreign countries. The State is for this reason 
always exposed to the danger of invasion by contagious and infec- 
tious disease. Reference was made in the report for 1907 to the 
discovery of two diseases in Pennsylvania that were not known to 
exist on this continent, namely, epizootic Jymphangitis and bacterial 
dysentery. In this report it is necessary to record the invasion of 
the State late in 1908 by another exotic disease—aphthous fever, or 
foot-and-mouth disease, which on account of its destructive and 
highly contagious nature, and the large number of exposed and 
diseased animals shipped into the State and distributed about on 
numerous farms, presented the most serious situation the State 
Veterinarian and the State Livestock Sanitary Board have been 
called upen to meet since the Board was established. On account 
of the great extent of the work involved in the suppression of this 

disease, it will be necessary to present the subject in a special report. 
Only a summary of the developments in 1908, and of the work done 
in that period, can be given here. 

The disease was introduced by cattle shipped into Pennsylvania 
through the stockyards at East Buffalo, New York. The infection 
was carried to the East Buffalo stockyards by cattle shipped from 
the Detroit stockyards, which had been infected by some diseased 
cattle from Michigan. The occurrence of the disease in Michigan 
and the subsequent infection of the Detroit and East Buffalo stock- 
vards was not known however, until after the discovery of the 
disease in Pennsylvania. The disease was officially diagnosed here 

by the State Veterinarian on November 9th, and the Chief of the 
Bureau of Animal Industry of the United States Department of 
Agriculture and the Commissioner of ‘Agriculture of New York were 
immediately notified by telegraph. 

In the meantime a large number of shipments of cattle had been 
made through the infected pens at the East Buffalo stockyards to 
various points in Pennsylvania. Seme of these cattle passed 

*This report was written by the Deputy State Veterinarian. At the time when this report 
should have been written the State Veterinarian and the entire office force were occupied with 
urgent work in connection with the suppression of foot-and-mouth disease. Before an op- 
portunity occurred to prepare the report, Dr. Pearson met with an accident, the effects of 
which made it necessary for him to give up all work. 
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through the Lancaster Union stockyards, which had also received 
shipments of cattle from Michigan through the Detroit stockyards. 
Infected cattle were contained in eight of the shipments from 
East Buffalo to the following points: Danville, Watsontown, 
Norristown, Lock Haven, Middleburg (2), Vera Cruz and Germans- 
ville. Some of these cattle were slaughtered immediately after 
their arrival, and before symptons of disease appeared, but the 
ereater number were sold to farmers in the vicinity of the points 
mentioned. Fifteen of the cattle in the Norristown shipment were 
bought by a dealer and removed by him to Chester county, near 
Newtown Square, and subsequently sold to farmers in Chester, Dela- 
ware and Montgomery counties. In being driven from the unload- 
ing point to the place of sale, cr from the place of the sale to the 
premises of the purchasers, some of these cattle came in contact 
with Pennsylvania cattle, or temporarily occupied premises sub- 
sequently used by Pennsylvania cattle. There were a few instances 
in which native cattle were removed to ether farms from premises 
on which infected or exposed animals had been placed, after being 
in contact with the latter animals. In this manner the disease was 
carried to 86 farms, or other premises, in Chester, Clinton, Delaware, 
Dauphin, Juniata, Lehigh, Lycoming, Montgomery, Montour, North- 
umberland, Philadelphia, Snyder, Union and York counties. The 
disease was also found| before the close of 1908 on 12 farms in 

Lancaster county to which cattle had been taken from the Lan- 
easter Union stockyards, and on one farm in the same county where 
the source of infection was not determined; a total of 99 farms, or 
other premises, on which infection was found prior to December 31st, 
1908, invelving 1,183 cattle; 1,018 swine; 53 sheep and 4 goats.* 

The Bureau of Animal Industry of the United States Department 
of Agriculture co-operated and assisted in this work. A large num- 
ber of veterinary inspectors of the Bureau were brought into the 
State and worked in conjunction with the State force. The Federal 
authorities also paid two-thirds of the total cost of expense incurred 
in the appraisal, destruction and burial of diseased and exposed 
animals, and of the cest of cleaning an@ disinfecting infected pre- 
mises. 

In addition to the tracing and examination of cattle shipped from 
East Buffalo, New York, and those sold at the Lancaster Union 
stockyards, the investigation of reports of foot-and-mouth disease, 
and the inspection of the animals on farms in counties in which the 
disease was found, a vast amount of work was required in the execu- 
tion of the quarantine restrictions which were necessary to prevent 
the spread of infection. The efforts of the State and Federal officials 
engaged in this work were greatly assisted by the co-operation of 
farmers and livestock owners, veterinarians and railroad officials. 

MILK HYGIENE. The State Livestock Sanitary Board has been 
frequently called upon for assistance in purifying the sources of the 
milk supply of local communities. Under the Act of March 30th, 
1905, the Board is authorized to take up such work in co-operation 
with local Boards of Health, but it has not been possible to give 

this work the attention it deserves on account of insufficient funds. 
Early in the vear the demand for examinations of this character 

became so insistent that it became necessary to arrange to do as 

*These figures include all of the infection found except two farms in Lancaster county 
containing 32 cattle and 5 swine, where the disease was discovered in January. 
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much work of this kind as the resources would permit, and at a 
meeting of the State Livestock Sanitary Board on April 22nd, the 
following resolution was adopted: 

RESOLVED, That when it is desired by local Boards of Health 
that the State Livestock Sanitary Board shall co-operate in the 
inspection of the sources of milk supplies for the purpose of protect- 
ing all such supplies from contamination, as provided by the Act of 
March 30, 1905, that the Secretary is hereby authorized to co-operate 
in such work for the State Livestock Sanitary Board under the 
following conditions, namely: 

1. There shall be a physical examination by a competent veteri- 
narian of all the herds producing milk for sale within the limits of 
the jurisdiction of the local Board of Health. Cows showing 
evidence of tuberculosis, and cows out of health, or with diseased 
udders, shall be excluded from dairy herds. There shall also be an 
inspection with relation te such other factors as influence the whole- 
someness of the milk. If there is doubt as to the condition of the 
individual cows with respect to tuberculosis, this doeubt may be 
cleared away by the use of tuberculin. 

2. There shall also be a sanitary inspection of milk from all of 
the farms concerned, including microscopical and bacteriological 
examinations, to furnish an index as to the effectiveness of the pre- 
cautions that are taken to exclude contamination, and to show which 
farms are producing the cleanest milk. 

3. The result of such inspection and examination shall be re- 
ported in detail to the local Beard of Health. 

4. In case a regulation is made by the local Board of Health pro- 
hibiting the sale of milk from untested herds, herds may be tested 
with tuberculin by authority of the State Livestock Sanitary Board 
under the terms of the usual application and contract. 

5. Inspectors or agents for such purposes shall be designated by 
the Secretary of the State Livestock Sanitary Board as required. 

6. So far as possible one half of the cost of such examinations as 
are made beyond the limits of the jurisdiction of the local Board of 
Health for the purpose of*protecting from contamination milk to be 
sold within the field of jurisdiction of the local Board of Health, 
shall be undertaken by the State Livestock Sanitary Board. 

Under the above rules, examinations were made during the year 
of the sources of the milk supplies of Kittanning, Oil City, Home- 
stead and Warren. As the cow is the source of the milk, and as the 
product cannot be wholesome, no matter how cleanly handled, if it is 
not pure at the source, the rules provide for a careful examination 
of the health of the herd, as well as for an examination of the con- 
ditions of feeding, watering, stabling, milking, caring for and 
shipping the milk, ete. The method of examination, while very com- 
prehensive and thorough, does not include any extreme or very 
severe requirements; in its arrangement, the fact was not lost sight 
of that it was to be used in localities where no real dairy inspection 
work had ever been done, and in which it could not, therefore, be 
reasonably expected that existing conditions could be changed to 

ideal conditions at one bound. It was believed that information and 
advice, given in a friendly and sympathetie spirit, would bring about 
more real and lasting improvement than harsh measures arbitrarily 
applied, and the examinations were carried out in this spirit, with 
the result that the co-operation of the dairymen has been secured 
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in most instances, thus increasing the efficiency of the work, and the 
results have at the same time been satisfactory to the local health 
officials and to the consumers. 

MEAT HYGIENE. During the past year the agents of the Meat 
Hygiene Service have been largely engaged in locating and examin- 
ing slaughter houses and meat markets, and advising the owners 
or managers of these establishments with regard to the removal or 
correction of insanitary conditions or practices. This work has 
required a great amount of time, especially in the rural districts. 
where slaughter houses are not always easily discovered and are 
widely scattered. The agents are to be commended for the results 
accomplished. 

There has been a very general dispestion among butchers to 
comply with the regulations of the Board (which were published in 
the report for 1907), and to correct insanitary conditions and 
practices. In only a few cases were extreme measures necessary. 
The most common insanitary condition or practice found at slaugh- 
ter houses was the feeding of hogs on blood, offal and other refuse. 

In making the sanitary examinations of these establishments, all 
animals on the premises to be slaughtered, or which were being 
slaughtered, dressed carcasses, meat cuts, meat products, etc., were 
examined. On the first visit of the agents to some localities quite 
a large number of condemnations were made, but there was usually 
a noticeable deerease in the condemnations on subsequent visits to 

the same section, showing the wholesome effects of supervision of the 
meat supply. The diseased conditions found were most varied, the 
most common being tuberculosis, hog cholera and swine plague, 
actinomycosis, pneumonia, echinococcus cysts, septicemia, pyemia, 
pleurisy, and the various parasitic diseases. 406,559 animals were 
examined before slaughter, of which 1,961 were suspected of disease 
and held for postmortem examination. 42,150 carcasses of dressed 
meats, and 14,646,859 pounds of meats and meat products were 
examined and passed. 1,028 whole carcasses, 223 parts of car- 
casses, 1,613 organs, and 38,2121 pounds of meats and meat products 
were found to be diseased or unwholesome and were condemned as 
unsuitable for food. 

It was discovered that in certain parts of the State an extensive 
trade was being carried on in “bob veal”, calves only a few days old 
being purchased by dealers and butchers. Owing to the number of 
men engaged in this business, and the wide scope of territory in 
which they operated, it was some time before any visible progress 
was made in suppressing this trade, but the situation was well in 
hand by the end of the vear. Altogether 282 carcasses of immature 
veal were found and treated in such a manner that they could not 
be sold for food purposes. The slaughter of a large number of 
immature calves was prevented until they were of proper age. 
Many complaints were received and investigated regarding the 

slaughter of diseased animals or cf the sale of diseased meats. The 
Meat Hygiene agents also rendered valuable service in suppressing 

the outbreak of foot-and-mouth disease. 
The work accomplished in improving the sanitary conditions in 

slaughter houses and meat markets will be found in the tables 
printed below: . 

8—7—1908. 
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SLAUGHTER HOUSES. 
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a Slaughter houses in Allegheny county outside of Pittsburg and Allegheny, the establish- 
ments in these cities being examined by local inspecturs. 

b. These examination were made incidental to other work. No general examination was 

made of slaughter houses in Philadelphia because there is a force of local inspectors to do the 

work. 
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MEAT MARKETS. 
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a. Meat markets in Allegheny county outside of Pittsburg and Allegheny, the establish- 
ments in these cities being examined by local inspectors. 

,»b. These examination were made incidental to other work. No general examination was 
made of meat markets in Philadelphia because there is a force of local inspectors to do the 
work. 
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HORSE BREEDING. Dr. Carl W. Gay, who is in charge of the 
work done by the Board under the Act of April 25th, 1907, (P. L. 92) 
has prepared the following report: During the past year there have 
been issued 2,016 stallion licenses in accordance with the law re- 
quiring the enrollment, with the State Livestock Sanitary Board, 
of all stallions standing for public service in this State, which went 
into effect January Ist, 1908. Of these, 666 were pure bred, 1,336 
grade and 4 cross bred. Of the pure bred stallions licensed, 256 
were Percheron, 211 Standard, 37 Belgian, 33 Shire, 29 French 
Draft, 23 German Coach, 23 Hackney, 19 Clyesdale, 15 French Coach, 
11 Morgan, 5 Saddle, 5 Thoroughbred, 3 Cleveland Bay, 3 Shetland 
Pony and 1 Yorkshire Coach. The total number of stallions standing 
for service is shown to be much greater in the western part of the 
State than in either the central or eastern divisions. There is also 
a difference in the type of horses in these different localities. With 
the exception of the Standardbred, which is more or less generally 
distributed, the majority of draft and coach stallions of any class 
are in the western counties, while those in the east are chiefly 
Standardbred, Thoroughbred, Hackneys and Ponies. The leading 
counties in the number of pure bred stallions are Crawford, Mercer, 
Westmoreland, Washington and Chester, in the order named, while 
in Elk, Cameron, Carbon, Dauphin, Fulton and Pike counties there 
are no pure bred stallions whatever. The most recent acquisitions 
of note to the breeding ranks in this state seem to have been drawn 
especially from the Percheron and Belgian breeds. 

The comparatively small number of pure bred horses, in propor- 
tion to the grades, licensed, is convincing evidence of a too liberal 
patronage of the inferior sire, especially when the character of many 
of these grade stallions is known. It is hoped that by requiring 
these common bred stallions te be so represented and by eliminating 
the wholly unfit, as provided by law, there may be created a senti- 
ment in favor of the good sire, and that owners may be encouraged 
to place more of the better class of stallions in service in this State. 
Some delay was experienced in issuing the license certificates the 

past season, on account of the fact that “the majority of the applica- 
tions were all received at the opening of the breeding season, 
thereby completely overwhelming the office staff. If more of the 
applications are made earlier in the year another season, it will be 
possible to dispose of them with much more dispatch and to place 
the licenses in the hands of the owners much more promptly. 
Furthermore, a great many of these applications were not made in 
proper form, but were wanting in the matter of pedigree certifi- 
cate, required fee, or certificate or affidavit of soundness. Such 
incomplete applications were of necessity held for further corres- 
pondence, so that by the time these irregularities were finally 
adjusted considerable time had elapsed. Also, there were unavoid- 
able complications encountered due to the action of one of the 
pedigree registry associations in recinding a rule under which a 
number of the registry certificates had been issued and the con- 
sequent cancelling of all registrations made under that rule. 

The immense amount of correspondence which has been handled 
in connection with this work has furnished a means of determining 
the attitude of the breeders generally, and it is interesting to note 
the way the law has been received by them. Objection, so far as the 
intent and purpose of the law is concerned, comes chiefly from the 
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owners Of such horses as the law is inténded to eliminate, while it 
is given unqualified endorsement and is promptly complied with, by 
the owners of stallions against whose worth, as sires, no exception 
can be taken. 

The fact that stallions must qualify under certain conditions pre- 
scribed by the law, and failure to meet these fixed conditions make 
it impossible, under the law, to secure a license, does not seem to be 
well understood by many applicants who have been accustomed to 
simply record their horses with the prothonotaries, as was required 
by the old law which the present one repealed. 
Some comment has also been made on the fact that horses not of 

pure breeding are granted a license. It is true that the stallion of 
unknown or mongrel breeding is a most uncertain proposition and 
the majority of them are, no doubt doing more harm than good in 
their community. But, there are some high grade stallions which are 
not eligible to registration and to which, on that account, it is impos- 
sible to issue a pure bred State license certificate which are them 
selves good individuals and the sires of of colts which are uniformly 
good and out sell, in many instances, the get of pure bred contempor- 
aries. So long as these conditions exist and until we have pure bred 
stallions of proven worth, as sires, to fill all these places, it would 
be manifestly unfair to owners of the grade stallions and a positive 
detriment to the breeding interests to retire them all from service. 
The time will undoubtedly come when the grade stallion will not be 
recognized; but that ideal situation has not yet been attained. 

The feature of the law which is subject to the greatest criticism, 
is that which specifies the conditions upon which pure bred and 
grade licenses are to be secured and the wording of the certificates 
of the grade license. Pure bred is an arbitrary term, and, as 
applied in this instance, literally means registered. A _ stallion 
which is not registered with an authorized association is not en- 
titled to a pure bred license certificate and must therefore receive 
a grade certificate which specifically states that said horse is not 
of pure breeding and therefore not eligible to pedigree registration. 
It is assumed that all eligible horses will be registered, as they 
should, and that their failure to comply with the requirements of 
the different registry associations must be due to some lack of proof, 
at least, of the purity of their breeding. Pure breeding in this 
connection dees not involve the matter of ancestry as much as it 
does the eligibility standards of the different registry associations. 
If a greater variety of certificates were provided for by the law, so 
that just discrimination could be made between the horse which is 
deprived of a pure bred license on account of some technical error or 
neglect in registration or transfer, or en account of his having a 
small percentage of alien blood, and the stallion which is either 
unknown as to breeding or of such ancestry as to make what is 
known to his disadvantage, the grade license would be much less 
offensive to many owners whose horses cannot qualify for a pure 
bred license. 

There have been some instances where the privilege of the owner 
to use his own affidavit of soundness in lieu of a veterinarian’s 
certificate has been abused, but most of these cases have eventually 
come to light and have been dealt with accordingly. As a safe 



118 ANNUAL REPORT OF THE Off. Doc. 

guard, the owner’s affidavit is not accepted in a case where there is 
any question of the freedom of the horse from hereditary or trans- 
missible unsoundness or disease. 

An effort has been made to organize stallion parade associations 
in each county in the State. Last year these efforts resulted in two 
parades being held, one in Meadville which was promoted by Dr. C. 
Courtney McLean, and one at Knoxville, where Dr. E. L. Simpson 
was organizer. The prospects for more of these spring stallions 
shows another season is good. 

It has been the object of those charged with the administration 
of this law to use every opportunity, such as breeder’s association 
meetings, farmers’ institutes, county fairs, and the press to advise 
and inform the people concerning the afforts of the State Livestock 
Sanitary Board to encourage horse breeding. 

Incidentally, it may be stated that there is a very general demand 
from the stallion owners for a lien Jaw which will afford them 
protection, similar to laws now in force in many other states. 

LABORATORY. The laboratory work has been carried out, as here- 
tofore, principally by Dr. E. 8S. Deubler and Dr. John Reichel. 
Dr. Deubler has been in charge of the outside work in connection 
with vaccination against tuberculosis, and of the research work at 
the farm, and Dr. Reichel has given attention to the werk within the 
laboratory. 

Dr. Deubler has prepared the following brief statement: 
Vaccination against tuberculosis. The work in connection 

with the vaccination of cattle against tuberculosis has been 
continued along the lines previously outlined. No very ex- 
tended report can be made on this work as yet, because the vac- 
cinated animals are being kept for a considerable period under 
ordinary farm conditions in order to give the vaccination a thorough 
and practical test. The results obtained so far have been very 
encouraging. The vaccinated animals exposed to tuberculous 
animals and infected stables have continued in apparent health and 
in a thrifty condition, while seme of the control animals, exposed 
to the same conditions and not vaccinated, have died of tuberculosis. 

With the view of simplifying the vaccination process as much as 
possible, several new or modified methods have been tried, and the 
results obtained indicate that something may be accomplished in 
this line. 

A very important use for vaccination against tuberculosis is in 
connection with the Bang system for eradicating tuberculosis from 
infected herds. There are at the farm a number of tuberculous 
cows, some of them excellent pure bred dairy animals, which have 
been removed from private herds after reacting to the tuberculin 
test, and an experiment along this line is under way. Other similar 
lines of work are being carried out, but there is nothing definite as 
yet to report. 

Epizootic Lymphangitis. Seven horses affected with this 
disease in a characteristic form were received at the farm in 
September. All had been previously treated, but with unsatis- 
factory results. The Saccharomyces farciminosus was demon- 
strated in pus taken from discharging foci on each of these animals. 
A study of the treatment of this disease was undertaken and, by 
Dr. Pearson’s direction, iodide of potassium was administered in 
physiological doses, and all local treatment was discontinued. All 
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of the horses rapidly improved, and diseased foci soon ceased to 
discharge and healed completely. The recovery appears to be 
complete in every case, the scars from the previous local treatment, 
lancing and point firing, being the only trace of the previous 
lesions. The animals are still under observation, with check horses 
which have not received treatment. 

In the latter part of June the laboratory was moved into the new 
veterinary building at the University of Pennsylvania. The new 
quarters are much better suited to the work than the former. The 
following statement of the work within the laboratory is from a 
report prepared by Dr. Reichel: 

During the year the following biological products were made and 
entirely used up, leaving little or no stock for the year to come. 

Tuberculin. 15,145 ¢. ¢. of concentrated tuberculin have been 
made, requiring the incculation of 2,090 flasks, each containing 200 
cubic centimeters of glycerine boullion. It will be noted that a 
larger number of flasks were inoculated and less tuberculin pro- 
duced than last year. In the initial attempts to make tuberculin in 
the new laboratory, contaminations of the newly inoculated flasks 
were not infrequent and had to be discarded. This was reduced to 
a very small percentage later in the year. 

Tuberculosis vaccine. Between 500 and 600 ¢. c. of vaccine have 
been made each month. During the year it was found by experi- 
ment that vaccine kept for three weeks at a lew temperature would 
lose in virulence, so that it would take twice as long to kill a guinea 
pig as it did when it was first prepared. Asa rule, from 50 to 100 
c. c. were kept in a small rubber stoppered flask. ‘As the dose varies 
and only part of the vaccine in each flask is used it is impossible to 
estimate how many doses were made. 

Mallein. 555 c. c. of concentrated mallein have been made, which, 
with the balance left over from 1907 used early in the year, was 
sufficient to supply the demand, leaving, however, no stock for the 
year to come. 

_ Anthrax vaccine. 1,063 doses of vaccine No. 1 and No. 2 were 
sent out. All reports following vaccination were favorable. 
Specimens received for examination. During the year 799 speci- 

mens were received at the laboratory for diagnosis, of which 318 
were specimens of blood, 163 heads, 126 tissues, 102 of pus, 54 
chickens, 11 of skin, 11 tumors, 38 of urine and 52 miscellaneous 
specimens. Twenty-nine of these arrived in such a badly decom- 
posed condition as to make an examination impossible. 

The specimens received included: 
Rabies. 182 heads were examined. Of these 20 were of experi- 

mental rabbits used in the animal inoculation tests in connection 
with the examination of doubtful cases during the year; 14 were 
positive and 6 negative. Of the 163 heads received for examination 
for rabies, 143 were dogs, of which 91 or 75 per cent. were positive, 
31 or 25 per cent. negative; and in 21 or 14 per cent. decomposition 
interfered with the examination; 7 horses, 4 positive, 1 negative, 2 
badly decompesed; 11 cows, 6 positive, 4 negative, 1 decomposed; 
2 deer, both positive; one cat positive; one sheep positive. 

The diagnosis was made in one of the three following ways: 
1. Smears and sections of the hippocampus major and of the 

cerebellum were examined for Negri bodies. 
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2. Sections were examined for the presence of the endothelial 
cell proliferation of the blood vessels and lymph sacs around the 
ganglionic nerve cells. 

3. Animal inoculation. 
The diagnostic value of the Negri bodies in rabies was greatly 

strengthened by the work during the year. The ganglionic changes 
were studied, and it must be said that the endothelial-cell-prolifera- 
tion changes are of considerable value, particularly in those cases 
where the brain tissue is somewhat decomposed and considerable 
difficulty is experinced in the staining of the smears or section for 
the demonstration of the Negri bodies. The ganglionic tissue does 
not decompose as readily as the softer brain structure and in several 
instances it was possible to make a diagnosis where the postmortem 
changes made it difficult to determine the presence or absence of 
the Negri bodies. 

Tuberculosis. Fifty-seven specimens were received for examina- 
tion, consisting chiefly of tissue or material from cattle. Four of 
the specimens were from children. The object of the examination 
was not only to confirm the suspicion of the disease but to determine 
the type of the infecting organism. In each instance there was a 
history of possible infection through milk from cows. It was pos- 
sible to infect a calf with material in one instance, which was the 
only one of the four which resembled the bovine type of the tubercle 
bacillus. 

Of the 57 specimens, tuberculosis was demonstrated in 43; 14 
were negative. The diagnosis was made as follows: 

1. Demonstration of tubercle bacilli in smears. 
2. Microscopic examination of tissues. 
3. Animal inoculations. 
Third method was used when the first and second were doubtful. 
Glanders. 379 specimens were received for examination which 

may be classified: 
1. Blood from horses and mules suspected of glanders. 
2. Pus from abscesses or nasal discharges. 
Of the 379 specimens received, 318 were of blood collected from 

horses and mules suspected of glanders, or from horses or mules 
exposed; 47 of pus, in which the presence of Bacterium Mallei was 
demonstrated in 28, and not demonstrated in 24. 

The reason for the large number of blood specimens sent to the 
laboratory during the year is, in part, due to the request that such 
be collected from all horses under quarantine for glanders, enabling 
us to thoroughly try out the glanders agglutination test. 

The test was carried out in each instance and carefully checked 
with the record of the mallein test, if such had been made, and 
whenever possible, an autopsy of the horse, under test, was made 
and added to the result of any inoculation test that may have been 
made with material collected from the animal before and after 
death. 

The confidence in the diagnostic value of the glanders agglutina- 
tion test has been somewhat shaken in this careful checking up and 
at the end of the year, the test was merely regarded as an aid in 
establishing a diagnosis and not to be depended upon entirely in any 
one instance. Valuable statistics are at hand upon this subject 
and can be gathered for publication with a little more experimental 
work. 
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Epizootic lymphangitis. The specimens received for examination 
were more numerous early in the year. Of the 47 specimens, the 
organism saccharomyces farceminosus was demonstrated in 16. 
In 15 the organism was not found. In 16 the specimens were 
poor and it was impossible to make a satisfactory examination. 
In most of these not enough material was collected, and in each 
instance a request for another specimen was made. 

Anthrax. 20 specimens were received for examination, including 
16 from cattle, 2 from horses, 1 hog and 1 sheep. Of these the 
anthrax bacterium was demonstrated in 6, 5 in cattle and 1 in the 
hog. A rule was made in the laboratory that anthrax vaccine No. 1 
be prepared whenever a specimen suspected of anthrax was 
received, and when the diagnosis was established, the vaccine would 
immediately be sent after learning the number of animals exposed. 
This avoided much delay and incurred the earliest possible pre- 
cautions. 
Hog cholera. Six specimens were received from animals sus- 

pected of hog cholera, consisting in two instances of the entire hogs, 
and in 4 of sections of the internal organs. A positive diagnosis 
was made in two from the characteristic intestinal lesions and 
hemorrhagic kidneys, in 4 no lesions of hog cholera were found. 

Actinomycosis. The Cladothric actinomycosis was found in 4 
specimens, 2 of which were sent to the laboratory for diagnosis and 
two as museum specimens. ‘The 2 specimens received for diagnosis 
were both from animals slaughtered for beef. The lesions found 
were small nodules the size of a pea, on the parietal peritoneum. 
In both instances, the diagnosis was made upon microscopic ex- 
aminations of prepared sections. 

Chronic bacterial dysentery. leven specimens were received 
consisting of scrappings and faeces from supposedly infected cattle. 
The acid fast organism was demonstrated in 8 and not demonstrated 
in 8. In addition, fresh specimens showing the characteristic 
reddened areas of the intestinal mucous membrane were received 
on three separate occasions for museum specimens. 
Foot-and-mouth disease. No fresh specimens were sent to the 

laboratory, but muzzles, udders and feet of the cattle and legs 
showing lesions in all stages of the disease were collected, at the 
time the animals were destroyed, and immediately placed in pre- 
serving fluid. These specimens were permitted to remain on the 
infected premises for several weeks, until after the entire place had 
been cleaned up and disinfected. The preserving fluid was changed 
once in this time. As the preserving fluid is a strong disinfectant 
and readily destroys the foot-and-mouth disease virus, it was not 
considered dangerous to transfer these to the laboratory. 

Milk. Seven specimens of milk were received. In 5 a bacterial 
count was requested, which was made. Two were from cows with 
inflamed udders and in both streptococci were found. In addition 
to these 7 samples of milk, many samples of which no exact number 
can be given, used in the experimental work carried out by Dr. 
Henry C. Campbell, were received from both the experimental farm 
and milk depots of Philadelphia and other cities in Pennsylvania. 
Much work was done by Dr. Campbell in determining the number and 
in identifying the bacteria in milk from normal and inflamed cows’ 
udders. All known methods of determining leucocytes in milk were 

9 
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carried out upon a large number of samples and the change in the 
number of leucocytes in samples of milk heated to various degrees 
was thoroughly investigated. This werk was done in co-operation 
with the Pathological Division of the United States Bureau of 
Animal Industry. The work is now ready for publication. 

Pigeons. Six pigeons were received. Five were from a Philadel- 
phia flock of several hundred. A115 showed nodules in the wings or 
legs, which, upon examination, were found to be lesions of tuber- 
culosis. Some experimental work was done with this avian tuber- 
culosis. Lesions were produced in several rabbits inoculated with 
the tuberculous material from the pigeons, but attempts to infect 
4 healthy pigeons with the lesions produced in rabbits were not 
successful. 

Poultry. ~ Fifty-four fowls were received, including 45 chickens, 
4 guinea hens, 3 turkeys and 2 ducks. Of these 28 were received 
from a farm near Valley Forge, Pa. A turkey and 2 guinea hens 
were first received early in February with a history that 27 head 
including 7 turkeys, several guinea fowls and the remainder 
chickens were found dead, lying under the perches of the poultry 
bouse. As soon as the turkey and two guinea hens arrived at the 
laboratory, complete autopsies were made and in each district liver 
lesions were found. Cultures were made from the internal organs 
of all three fowls and a Gram negative diplococcus was isolated in 
most of the cultures made. This organism was highly virulent for 
guinea pigs, rabbits, goats and chicks, which were infected and 
death produced in less than 24 hours, following the feeding of or 
infection with the organism. This culture was studied but net 
identified within the year. 

The remainder of the flock, 25 in number, were received late in 
February and kept under observation for some time without show- 
ing any symptoms; several, however, were chloroformed and cultures 
made, but no lesions were found and the cultures remained sterile. 

There remained but little doubt that the diplococcus isolated 
from the first three fowls was the cause of death of the larger por- 
tion of the flock. The infection was a highly acute one, a form 
of apoplectic septicaemia. 

Of the other fowls received during the year a diagnosis of tuber- 
culosis was made in a turkey, 38 chickens* suspected of being 
poisoned were received and in four instances chickens were returned 
to the owners after having been under observation for a long period 
at the laboratory without showing any symptons. 

Miscellaneous specimens. These included tissues from a calf 
showing Melanosis; tissues of calf suspected of hemorrhagic sep- 
ticaemia; the heads of 2 sheep showing the oestrus ovis in the 
sinuses; parasites, gastrophilus equi, trichina spiralis, streongylus 
contortus and cysticerous pisiformis; one hog’s head, showing 
rickets, sample of short hay and hay dust which was found to 
contain considerable ergot; tumors, including fibrona, round cell 
sarcoma, hypernephroma or gravity tumor, melanotic sarcoma and 
carcinoma. 

HOG CHOLERA. Reports of this disease were received from the 
counties of Berks, Butler, Centre, Columbia, Cumberland, Dela- 
ware, Franklin, Indiana, Lancaster, Lawrence, Lebanon, Luzerne, 
Lycoming, McKean, Montgomery, Monroe, Northumberland, Schuyl- 
kill, Sullivan, Venango, Washington, Westmoreland, Wyoming and 
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York. In a few instances it was found on investigation that the 
disease was not hog cholera. Where the disease existed it was 
usually found that hogs shipped into the State by rail had recently 
been purchased and placed on the premises. ‘he usual methods 
of separation, isolation, quarantine, and cleaning and disinfection 
were applied, and when properly observed and carried out usually 
prevented the spread of the disease from infected farms to other 
premises. These methods, however, were not successful in as great 
a degree in preventing losses among the exposed animals on the 
infected premises. Of 2,514 hogs on these premises, 1,250 developed 
the disease and 964 died. It is important to note in this connection, 
however, that in numerous instances the disease had existed on a 
farm for several weeks, a number of animals had died, and a large 
portion of the herd was affected, before the advice of the local 
veterinarian was obtained or a report made to this cffice, thus delay- 
ing the application of the proper preventive measures. 

The United States Bureau of Animal Industry, which has been at 
work for a number of years to develop a method of vaccinating or 
immunizing hogs against hog cholera, announced in the latter part 
of the year that it had been discovered that the serum of a hog 
hyper-immunized against hog cholera when injected into a hog 
rendered the injected animal temporarily immune to hog cholera, 
and that when a quantity of this “hyperimmune” serum was injected 
simultaneously with a small quantity of virulent blood, the im- 
munity or resistance to natural infection with hog cholera was 
permanent and continuous. After a careful study of the method of 
preparing the serum, of vaccinating or immunizing hogs, and of the 
results obtained from the application of the methed in controlling a 
comparatively large number of outbreaks of hog cholera, it was 
decided to arrange to prepare the serum and to use it for the pro- 
tection and benefit of the hog owners of Pennsylvania. Temporary 
arrangements for the preparation of a small quantity of the serum 
were made and the actual preparation of the serum was under way 
when the outbreak of foot-and-mouth disease made it necessary to 
drop the work. It is hoped, however, that this work may soon be 
resumed. It may be well to mention here that in order to obtain 
the best results it is necessary to make the inoculation at the be- 
ginning of an outbreak. 

TUBERCULOSIS. The work in connection with tuberculosis in cat- 
tle has been carried out along the lines followed in previous 
years. Insufficient funds has made it impossible te comply with the 
many requests of owners of dairy and breeding herds for inspections 
and tuberculin tests. It has never been practicable to do as much 
of this work as was demanded, but it has been more limited this 
year than heretofore, partly on account of the unusual and unex- 
pected demands made upon the funds at the disposal of the Board. 
In many instances, rather than wait until the inspection and tuber- 
culin test could be made by the Board, owners have had the work 
done by their local veterinarian, and were then given the assistance 
provided by law in disposing of the cattle found to be diseased. 
During the year 867 cattle afflicted with tuberculosis were 
destroyed. These came from 561 herds in fifty-four counties. 

Certificates of inspection, condemnation and appraisement were 
filed for 470 cattle killed in slaughter houses for food purposes and 
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condemned as unwholesome on account of tuberculosis under the 
Act of March 25th, 1908. 

21,843 dairy cows and other cattle for breeding purposes shipped 
into Pennsylvania from other states were inspected and tested with 
tuberculin, as required by the Act of May 26th, 1897—818 before 
shipment and the remainder after their arrival in this State. Of 
this number 203 were found to be affected with tuberculosis. It 
should net be assumed, however, that the law, in its operation, 
merely prevented the introduction of this number of diseased 
animals into the herds of the state. The knowledge that the cattle 
must pass inspection causes cattle to be selected with great care 
for shipment into this State and in this way many diseased cattle 
are kept out. A market is sought for cattle known or believed to 
be diseased in those states where there are no requirements for 
inspection and tuberculin tests. 

The vaccination of cattle against tuberculosis is discussed in the 
part of the report devoted to the work in the laboratory and on the 
experimental farm. 

GLANDERS. In the table below will be found a list of the count- 
ies in which glanders was reported during the past year, the 
number of horses and mules examined and tested with mallein, 
and the number found to be affected with the disease and destroyed: 
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There has been a further improvement of the situation in Phila- 
delphia with regard to glanders during the year. While a larger 
number of animals have been reported and examined on suspicion 
of being afflicted with glanders, there has been a _ considerable 
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decrease in the number found to be diseased and destroyed. This 
improvement is the result of the close supervision of all the horse 
markets, bazaars and public sales stables in the city, and of the 
hearty co-operation of the proprietors of these establishments, 
local veterinarians aud the agents of the Society for the Prevention 
of Cruelty to Animals. The laboratory has also been of great service 

in this work in making the agglutination test.and inoculations in 
doubtful clinical cases or a typical mallein reaction. 

EPIZOOTIC LYMPHANGITIS. The greater number of cases of 
this disease found during the year were located in Clarion, Jefferson 
and Butler counties. A few cases were also discovered in each 
ot the following counties: Allegheny, Bradford, Crawford, Cameron, 
Clearfield, Elk, Forest, Lawrence, Mercer, Montgomery and Ve- 
nango. The methods of combatting this disease were outlined 
in the last annual report. Cases in which the disease is not 
extensive are placed in quarantine and treatment prescribed, and 
when recovery has apparently occured the conditions of the quaran- 
tine are modified in such a manner as to permit the animal to be 
used under proper precautions but requiring the owner to keep it in 
his custody, so that it can be kept under cbservation and control. 
Cases in which treatment appears to be inadvisable are appraised 
and destroyed. Thirty-five animals were destroyed during the year. 

There is reason to believe that no extension of the disease to 
new territory has occurred since the measures to repress it were 
instituted. Information regarding the treatment of the disease is 
given in the portion of this report referring to the work in the 
laboratory and on the farm. 

BACTERIAL DYSENTERY. The first report of the existence of 
this disease in the United States was made by Dr. Pearson in the 
annual report for 1907, in which reference was made to a number of 
cases that were found in herds in the eastern part of the State. 
Since then the disease has been observed in Minnesota and Wis- 
consin, in Virginia cattle, and in an imported Jersey heifer at the 
quarantine station of the United States Bureau of Animal Industry 
at Athenia, N. J. 

During the past year the disease has been reported in the State by 
veterinarians in seven herds located in five counties. In two herds, 
one in Montgomery and one in Northampton county, the diagnosis 
was confirmed by laboratory examination. Arrangements have 
been made to continue the study of this disease as opportunities 
may occur and to endeavor to work out a more satisfactory method 
of control and treatment. 

ACTINOMYCOSIS. A few eases of this disease of cattle, commonly 
called “lump jaw” or “big jaw” have been reported. Aside from 
supplying information regarding the nature of the disease and 

its curability, the action taken has been directed to preventing 
the sale of milk from cows in which the tumor had ruptured and 
‘was discharging, there being a possibility in such cases of the milk 
being contaminated with the organisms of suppuration as well as 
with the fungus that produces the disease; and in providing proper 
inspection for such of the animals as were slaughtered. These 
latter examinations were made by the agents of the Meat Hygiene 
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Service. In such cases the head and all parts attached to it are 
condemned and the remainder of the carcass is adjudged in 
accordance with the well established principles of meat hygiene. 

ABORTION. Only a few reports and inquiries in reference to 
this disease have been received. This may indicate that the disease 
is less prevalent than formerly, or that herd owners are better 
informed regarding it. There is nothing to be added at this time 
to the discussion in the last report of the character and the treat- 
ment of his disease, except to say that one of the widely heralded 
secret “abortion cures” then referred to has since been analyzed 
by the United States Bureau of Animal Industry and found to be 
nothing more than a weak solution of carbolic acid and oil of cloves. 

ANTHRAX. This disease has occurred during the past year on 
thirty-two premises in the following counties on which it was not 
previously known to exist: Berks, Bradford, Chester, McKean, 
Montgomery, Potter, Susquehanna, Tioga and Warren. Ninety 
cattle, ten horses and three pigs had died before the disease was 
reported and investigated, and-the necessary measures applied for 
its control. Three men were infected with the disease in handling 
hides from diseased animals, er articles contaminated with the 
blood, and one man died. Anthrax was also reported in Bradford 
county on another farm in addition to these included in the above 
figures; on premises in Bucks, Erie and Franklin counties, where the 
disease had not been previously reported; and also in two counties, 
Blair and Somerset ,from which no reports of anthrax had pre- 
viously been received, but in these cases it was established by 
laboratory examination that the disease was not anthrax. 

The method of dealing with the disease during the last year has 
been similar to that followed in previous years and described in 
detail in the last annual report. After the diagnosis has been 
established by examination of blood from an ear, cut from a dead 
animal and forwarded to the laboratory, or when the history, 
symptons, etc., furnish reasonable grounds for a diagnosis of 
anthrax, the carcasses of dead animals are promptly disposed of in 
the manner described in previous reports and the necessary 
measures are taken to protect the exposed animals by vaccination. 

In this way, 539 cattle and thirty-four horses were vaccinated. In 
addition to these animals, there were also re-vaccinated on farms 
where the disease was discovered last year, or previously, 286 cattle 
and 35 sheep in the following counties: Bradford, Chester, Jeffer- 
son, Lackawanna, Potter, Susquehanna and Tioga, making a total 
of 825 cattle, 34 horses and 35 sheep vaccinated on forty-six 
premises. 

BLACKLEG. During the year twenty-eight deaths from this dis- 
ease were reported in Blair, Bradford, Clarion, Erie, Forest, Ly- 
coming, Somerset, Susquehanna, Potter, Warren, Wayne and 
Wyoming counties. The surviving susceptible animals on the 
eighty farms where the disease appeared, 967 in number, were 
vaccinated, and after this operation was completed, no additional 
losses were reported. 

RABIES. During the year this disease occurred in thirty count- 
ies, as follows: Adams, Allegheny, Beaver, Berks, Butler, Ches- 
ter, Columbia, Cumberland, Delaware, Erie, Fayette, Franklin, 
Huntingdon, Lackawanna, Lawrence, Lycoming, McKean, Mont- 
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gomery, Montour, Northumberland, Philadelphia, Potter, Snyder, 
Washington, Warren, Wayne, Wyoming and York. In a few in- 
stances the diagnosis was based on the history and symptons cf the 
affected animals, usually a dog, but in nearly all cases the brain of 
the animal was examined in the laboratory and the presence of the 
disease was established positively by the discovery of the changes 
in the nervous tissue which are recognized by all authorities as 
conclusive evidence of rabies. After the existence of the disease 
was determined an investigation was made to ascertain the origin of 
the rabid dog or the point at which it was first seen, the highways 
or premises traversed by it, and the animals bitten. ‘All dogs 
believed to have been exposed to infection by being bitten by the 
rabid dog were quarantined by serving a quarantine order on the 
owner unless, as frequently occurred, they had been destroyed by 
the owner; and other animals were placed in conditional quarantine. 
When the rabid dog had roamed over a wide territory and there 
was reason to believe that all dogs exposed to rabies could not be 
located and quarantined individually, an order was adopted by the 
Board requiring all dogs within the suspected district to be fitted 
with a suitable muzzle when running at large. Printed copies of 
this order were posted in the quarantined district, and the order 
was also advertised in two papers published in the county, as 
required by law. Six hundred and aes eu dogs were quaran- 
tined individually, and 194 cows, 3 horses, 2 hogs and 5 52 sheep were 
placed under conditional quarantine. Two hundred and sixty-four 
dogs which had been exposed to infection with rabies were de- 
stroyed by the owners. A general quarantine on dogs was estab- 
hshed in 12 districts. Forty dogs developed rabies after being 
placed in quarantine. If these dogs had not been confined or muzzled 
each one may have bitten several persons cr a number of other 
dogs or other animals. Our records show that 69 persons were 
bitten by rabid dogs; three died, the development of the disease in 
the others being prevented by proper treatment. As the established 
facts regarding rabies become more widely known, the public in 
general is availing itself to a greater degree of the methods for 
preventing and controlling the disease that are based upon these 
facts. During the past year a greater number of heads of animals 
suspected of rabies have been forwarded to the laboratory for 
examination. These examinations have been made without charge 
to the persons forwarding the material, and they have been promptly 
advised of the result. In many cases children or adults had been 
bitten by the suspected animal and the result of the examination 
was awaited before sending them away from home to be subjected 
to the preventive treatment. 

HEMORRHAGIC SEPTICAEMIA. The losses reported from this 
disease during this year have been considerably less than last year. 
Fourteen cattle died in the following counties: Clearfield, Cum- 
berland, Luzerne, McKean, Pike and Potter. Change of pas- 
ture and burning or proper ‘burial of carcasses of diseased animals 
are the measures recommended for controlling this disease. 

MANGE OF HORSES. This disease occurred in Bedford, Berks, 
Bucks, Carbon, Chester, Lackawanna, Lancaster, Lebanon, Lehigh, 
Luzerne, Mercer, Monroe, Montgomery, Philadelphia, Susquehanna 
and Tioga counties. 
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As in previous years, a large proportion of the cases were found 
in Philadelphia. Considerably fewer cases were found in Phila- 
delphia in 1908 than in the previous year. The proprietors of the 
sales stable and bazaars have generally come to realize the in- 
sidious and infectious nature of the disease, and the cleaning, dis- 
infection and whitewashing of these establishments, as well as of 
horseshoeing shops, was more generally done during the year than 
in any preceding year, and has no doubt had much to do with 
bringing about the improved condition. Horse owners are also 
better informed regarding the disease, and this has also been of 
great assistance in controlling it. The arrest of several persons 
who violated the quarantine, and of one veterinarian who failed to 
report the disease, has had a wholesome effect on those persons who 
were disposed to interfere or nullify the efforts to suppress the 
disease. 

The number of cases in each of the other counties mentioned was 
quite small; these were in many instances horses that had been 
recently shipped in or that had been exposed to infectien by such 
horses. 

The continuance of the disease is not due to the persistence of 
old causes but to the introduction of fresh infection by Western 
stock. This latter fact, and the failure of owners to recognize the 
disease as contagious, are the two principal difficulties in the way 
of the suppression of the disease. In nineteen of the horses 
affected the disease had been permitted to run its course for 
such a long period that they were in such condition as to be 
incurable and had to be destroyed to prevent other horses or mules 
from being affected. The other cases were cured with the lime 
and sulphur treatment described in the report of 1906. 

Other diseases of minor importance have been encountered dur- 
ing the year in investigating numerous reports from various sources, 
but have not been classified above on account of their miscellaneous 
character. The correspondence of the office with farmers, dairy- 
men, livestock owners, veterinarians, and others has been very 
voluminous and it has frequently been necessary for the office force 
to work after the usual office hours. This was particularly the 
case in the latter part of the year, after the discovery of foot-and- 
mouth disease, during which period the office was kept open every 
day, Sundays included, from 7 a. m., until midnight. The members 
of the office force are deserving of hearty commendation for the 
manner in which they met these extra demands upon their services. 

Very respectfully, 

LOUIS A. KLEIN, 
Deputy State Veterinarian. 
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REPORT OF THE ECONOMIC ZOOLOGIST. 

HaArrispurc, Pa., January 1, 1909. 

Hon. N. B. Critchfield, Secretary of Agriculture, Harrisburg, Pa. 

Sir: It is my duty and pleasure to hand you herewith the 
report of the work of the Bureau of Zoology for the year 1908. 
For convenience of reference, I beg to submit this under the 
following headings: 

1. Letters Written. 8. Orchard Inspection. 
2.‘Bulletins Prepared. 9. Demonstration Orchards. 
8. Collections Made. 10. Demonstration Trains. 
4. Breeding Cages of Insects Kept. 11. Our Experiments. 
5. Insect Life in Pennsylvania. 12. Our Investigations. 
6. Bird Life in Pennsylvania. 13. Instruction. 
7. Nursery Inspection. 14. Recommendations and Needs. 

15. Proposed Development of Service. 

1. LETTERS WRITTEN. 

A very important feature of this office is the correspondence, 
because this keeps us in touch with interested and inquiring persons 
throughout this Commonwealth, and even in several other states 
and countries. We make it a rule to answer every letter promptly, 
accurately and fully, and this service alone is enough to require 
most of the time of two or three persons. However, it is certainly 
highly appreciated, and our most successful agriculturists and 
orchardists are glad to know that they can obtain upon return mail 
an accurate reply to almost any inquiry that they may have to make 
concerning insect pests or plant diseases. We have observed that 
the most successful and progressive orchardists of this State are 
those who have written to us most frequently, and had we the time 
and space we would take great pleasure in citing them in detail, as 
examples of persons who have saved their crops through the aid 
that it has been our pleasure and duty to give. The letters written 
and copied during the year 1908 through this office numbered 7,380. 
This does not include those that were of little importance and were 
not copied. 

2. BULLETINS. 

The Zoological Bulletin of the Bureau of Zoology has been 
prepared and issued monthly during the vear. These included the 
following subjects: For January, The San Jose Scale, Orchard 
Demonstrations, Nursery Inspection and Tree Dealers; for Feb- 

ruary, Bird Preservation and the Report of the Ornithologist; for 
March, Spraying and Report of Entomologist; for April, Descrip- 
tions of Insects and Their Work, Insecticides and Index to the total 
Annual Bulletin; for May, Spraying and Household Fumigation; 
for June, Addresses by the State Zoologist at the State Horticul- 
tural Meeting, and Paris Green Inspection; for July, Potato Beetle 
Outbreak, Treatment of Declining Trees, and Correspondence; for 
August and September, First Report of the State Zoologist on 

9—T—1908. 
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Economic Features of Turtles of Pennsylvania (fully illustrated); 
for October, Insect Study; for November, the San Jose Scale again, 
and for December, Reports of Orchard Inspectors. 

These Bulletins are sent only to persons who have requested them, 
but the monthly issue has now reached forty-four thousand, and the 
work of mailing these may well be considered quite a task, besides 
the very important consideration of preparing new, fresh and 
reliable subject matter for them each month. We have seriously 
contemplated dropping the monthly publication or changing it to 
one of less frequent appearance, but there have been such enthusi- 
astic expressions of appreciation from the citizens of this State, 
that it is yet continued, with the burden of its preparation con- 
siderably lightened by the encouragement that has come from its 
thousands of readers. 

3. COLLECTIONS. 

The collections of insects and of the higher forms of undomesti- 
cated life in Pennsylvania have been continued, and without the 
necessity of assigning any one person to the duty of making col- 
lections, we find that our number of accessions in the Museum 
Catalog for 1908 was 1,702. This very large number of specimens 
received and recorded in the office was due in part to the efferts of 
faithful employees and orchard inspectors, but more especially to 
voluntary contributors in various parts of the State. These con- 
tributions have been acknowledged in our Monthly Bulletins, giving 
the number and name of the specimen, the date received and the 
name and address of the sender. It has required thirty-three pages 
of fine print of the Monthly Bulletin to acknowledge the specimens 
received from voluntary contributors, or persons sending specimens 
with their inquiries. It is evident that no other state or no nation 
has ever shown such an interest in practical natural history work as 
is indicated by this fact. , 

Collections are necessary for comparisons and scientific studies. 
The life histories of our injurious insects must be known if we wish 
to take advantage of the best possible means for their extermination. 
Also, their enemies must be understood, in order to preserve these 
and use natural methods of pest suppression. The key to the study 
of any form of life is to be found in the name of the species. This 
must be determined by a systematic study, such as is given this 
material. All specimens collected or received have been preserved 
permanently in such manner that they can be found upon a 
moment’s notice, and we have also a systematic record upon card 
catalogs, giving names and classifications of the specimens, the list 
of plants or materials found infested, the names of persons contri- 
buting together with their various contributions, the counties from 
which certain specimens come, remedies that have been found 
successful or have, on the other hand, proven inefficient, and other 
important information, such as is to be gained by a close study of 
details. 

4. BREEDING CAGES. 

It is necessary to keep many kinds of insects in cages, in order to 
observe their dates of transformation, and procure specimens of 
them in their different stages of development. These cages are 
commonly called breeding cages. The insects are placed upon their 
natural food and reared with great care in close confinement, and 
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every day all cages are studied and notes carefully kept of every 
observatien of importance, particularly of the dates of transforma- 
tions. The number of breeding cages run by this office during the 
year 1908 was . The information obtained by so doing was 
very considerable. However, one of our greatest needs in this 
important regard is an insectary or room similar in construction to 
a queen house, where we can contrel temperature and moisture 
conditions, and keep insects alive to study them and their habits, 
their enemies, diseases, etc., and also another room with outdoor 
normal conditions where the stages and dates of their development 
will be seen as they are in general in field and orchard, so that the 
records there given will be natural records with which the import- 
ant practical outdoor conditions can be compared, rather than 
abnormal records such as we must obtain by at present keeping 
our cages in a small overheated attic room in the State Capitol 
Building. Almost every entomological investigator now finds an 
insectary to be the preliminary feature of his equipment, and if the 
fruit growers, farmers and truckers of this State are to receive 
from this office the real practical service that is due them, and which 
they so seriously need in this day of increasing loss by pests, the 
sooner this office is equipped with at least a small two-room insect- 
ary the sooner will it be prepared more adequately and satis- 
factorily to render that service. 

5. INSECTS IN PENNSYLVANIA. 

For a report on the insect conditions in Pennsylvania during 1908, 
see our Report as Entomologist of the State Board of Agriculture, 
published in another portion of this Report. This reference is here 
given in order to avoid duplicaticn in printing. 

6. BIRD LIFE IN PENNSYLVANIA, 

For a report on the birds of Pennsylvania for 1908, see our Report 
as Ornithologist of the State Board of Agriculture, published in 
another portion of this Report. 

7. NURSERY INSPECTION IN PENNSYLVANIA 

The following is our Report upon this important feature of the 
work for 1908: 

During the past year the inspection of nurseries has been pushed 
with more than usual vigor, during both the summer season and the 
winter. This is the second year that we have inspected nurseries 
during the winter time, and the results are found to be so beneficial 
that it is determined to continue this feature of the inspection. The 
summer inspection commences the first of August and is continued 
until all the nurseries of the State are thoroughly inspected, which 
is generally until about the middle of September. However careful 
and conscientious the Inspector may be at the time of inspection, it 
is impossible to find all the scale insects that may be concealed 
beneath green leaves and buds during the summer inspection, and 
also there is great danger that the scale may spread after this in- 
spection is finished and infest nursery steck which was clean at the 
time it was inspected. 

In order to be certain to find the San José Scale and other tree 
pests the February inspection is made when the trees are not in 
leaf, and there is a better opportunity to inspect them thoroughly 
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and see that they are in proper condition for spring sales. The in- 
spections have been made with greater care than ever before, and 
the nurserymen themselves have commended it and commented upon 
the thoroughness with which the present force of inspectors are do- 
ing their work. The results are gratifying to all parties concerned. 
When the nursery inspection was first undertaken, some of the 

nurserymen were opposed to it for the reason that they thought it 
was interfering with their rights and property, and that they should 
be permitted to sell the nursery stock grown on their own land if 
the infestation came by means for which they were not responsible. 
They now fully understand that to stay in the business permanently 
and continue to make sales they must of necessity sell good stock 
in good condition and satisfy customers. Thns they have become 
enthusiastic supporters of a very rigid system of nursery inspection. 

The greatest evil threatening nursery stock in this State has 
been infested trees or shrubbery in the vicinity of nurseries, and 
the great danger of the San José Scale spreading readily from such 
trees to the nursery stock. Several cases of nursery infestation by 
such means were found by our inspectors a few years ago, and this 
justified the movement on our part to force the owners to rid their 
trees of such dangerous pests. As a consequence, last summer we 
gave considerable attention to inspecting trees and shrubs in the 
vicinity of nurseries but not on the same premises, and notified the 
owners that their property must be treated by certain means or it 
would be our duty to treat it or destroy it in order to get rid of the 
scale threatening the nurseries, nursery stock and neighbors. We 
are much gratified to report that in every case prompt “remedial ac- 
tion was taken by the owners, and the results are very gratifying 
to all parties concerned. Nurserymen report that they have had 
during the past season far less infestation from scale from sur- 
rounding premises than ever before, and we believe that by this 
method we can reduce the San José Scale reaching nursery stock 
and consequently extending into the orchards of this State. 

Our requirements where trees are found infested in a nursery 
are to destroy all trees that can be found attacked by San José 
Seale, and fumigate all others from that nursery before they are 
sold or shipped. There has been considerable complaint made 
against fumigation, some persons claiming that it injured their 
trees, but we know of a series of fumigation experiments which 
show that three times the required dosage of one ounce of the Cya- 
nide of Potassium to one hundred cubic feet of space resulted in no 
injury whatever to the trees or cuttings. It is by all means best 
to have nursery stock fumigated at the nursery before shipping, 
whether it be infested or net. The reports adverse to fumigation 
have mostly come from persons who wished to be excused from the 
trouble of insuring, by this method, the freedom of their trees from 
pests. 

It is against the law to ship any nursery stock, of varieties liable 
to be attacked by San José Seale, into this State from any other 
state or country nous certificates both of inspection and fumi- 
gation being attached to each package, bale or bundle in the ship- 
ment. Persons who have an opportunity are invited to aid us in the 
prosecution of the law by watching for incoming packages at rail- 
road stations, express offices, ete., which may not bear tags certi- 
fying both inspection and fumigation, as required by our State law. 
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Reports of such infringement should be sent at once to the Secre- 
tary of Agriculture, with details of the facts of the case, with the 
name of the shipper as well as the consignee, and the railroad or 
express company carrying the shipment. 

It is likewise illegal to sell, ship or transport any nursery stock, 
for any distance whatever in this State, without said stock having 
attached thereto a certificate of inspection, showing when and by 
whom it was inspected, and if it has been fumigated, a certificate 
or statement of fumigation must likewise be attached. Purchasers 
are advised to reject all shipments not tagged or labelled in ac- 
cordance with these statements, and notify this office of observed 
infringements of the law. 

The following is a list of the nurseries inspected and licensed in 
the State of Pennsylvania, giving the name, address, and area of 
each: 

ADAMS COUNTY. 

Name. Place. Acres. 
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ALLEGHENY COUNTY. 
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inWigweller DE > Ts Feel lee i mchoiniG cibiticeo cio obo diee coat IBBIIENALIEY, | cddoconconosddonbeddodescoe 4 
SUCHINTIMVV OT CLCII eters: acova tyateles elerevavotatetescraievesaece VED Ve ER eel ste close creleuicrereiere sstovercieictoute yy, 

BEAVER COUNTY. 

NUACIRAINE IBOSP A754 .8 Hon bonoousdugccuotondos IBECKWEIes. SsocoodonboDogE oUgeoObH od oda 15 
“Tenses Sie “sop oagdonscoropnoncacmeocdo ds IB CAVES TAU i cy cys/eiescscicyetes area stois el eters is 21% 
BANE a CcOO CVV Vietacialasels lcleiste: etehevsrefessveteatswits.s ise TUITE ate cist ctersioieistaselel sigve = steve rarelonvere 9 
To LIB ROR AEA Ada od Cape On COR CIanOO On aaotc racocige UG WISELY ea hese ccc t dereteleies os cites 18 
“TBIGIAy LEMbaeA7 so anno cob oooHoodudduddoonooG AMV UST Yz5- etateraleveuevere atoiovelela cisiereatesieetecis 3 
AN ais Neal SR Owed eC eb anode OUp Roo Sos oGE ELOTTC WOO Gio, sarniehalelctateralevete o/s to /ereratevetotoun's 7 
CANS JAS IMEGeIG Bue duns como moto pecauseage slope OO, Adooocoboooosododcodoone 3 
MiOsconandeG aries His eamr. le INIOy 2, 0M SCAVIETA mclsftie se slelclelele s(elelelelere/ ls sletelele 14 
=ys\imavolel Beas, 1b4;, DS aNioh ales kbocnpoepoce CAVE alls tsciascisio.c cil eteter lore cae 8 
*Hynoch HMngle, R. D. No. l,.............. IBIS Asi Ree HO CCOADUEHY OD QUODOD GO O00 FOO) iG 

BEDFORD! COUNTY. 

PANIES SUID MMA VATS UENO ele sieied svarciey afujehe"sushereteve cusjeieisieve CANT UTA APES BNA KP svorats el enereve eter steve cateyatarererere 2 

BERES COUNTY. 

SUPT THC TIP ESTOS.) aletetcfele)o/e) ojelelele/eisJellxjahelaleis¥oislers TOD ESOT *hatstene a sctabesoxe eieistclal roe ale ele ayers y% 

BUTLER COUNTY. 

STC MMES TIO Sip otatepece ete erere: le) o/alore lore eieielcls sereterers MB UECUOT i reisicta at opeyef sie level) ote) eke sCtersycierevsuers stele. 6 

TRL NG TBYOR EIGN Boo DOOD OOL DD EOE ammeter ares INSIWIIES yin nialss ole ojurerebeterers crores sv civicloratelalecare y% 

BUCKS COUNTY. 
OMe ONICL Us piel clereicteioicle sicreic viele ere slel seis + ¢-e1si0's EU TIM DELG ererapetcre. cketelaretoraistaenaltietets(eheratercasevens 3 
isieiaware Jeevhinerey GoonoesonoCuOUdUbUCOnUAOODS HEAT STO Tell Cipm weteleralloters eiekeleleleiore,eintelstatel oteta 2 
invoices Wihwebaenya” an bocap coun Eunos oudnOood UNIGAWiL OT liemersraieretereharerac elaiereio/atcterstel elm ctoherenets 5 
Dee TIGhebH SC CCl COssicic.s slielclejesieis ie e'eie lore) ar ISEISEGI S cytersiemiera cis. elev, uailgitisiaierermereisintelare 2 
ital) Why, IER Rileopay (Cko5* Ca pcaoononpcooceoee WTO TEAS: VaUL Ge aterctavoratal fe are, we tuayclatereseteneterere 200 
Si. (Ch Mieyeisly SeeesabdocppootocuocnROoDor dod. MOrrisville so %2s5 s.)h ox ee tstdtiestastrmrree 50 

] 

*Grow berry or small fruit plants only. 
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BUCKS COUNTY—Continued. 

Name. Place. Acres. 

eal opeCOMIINES ROM ie clone eiciets a 'c a's ete'ss c wlaieleicials Richlangtoway ores es ads cle wistes 1 
ECE TeV Cine Etat Dee Li steie alse isc a sie'sels stele SPLPINSCO WMS cictecale ea relesateleele ne aierels 1 
Jacob EF. Krout, R. D. No. 1,............ Perkasie rere aa cicistem sete ote ntaaie i leeterst eet 2 

CHESTER COUNTY. 

VOTH IN IT SCTY: (COL. 1.016 cle 0 avelereis eeiateveleiatalers iW est Chester) soicac ses ccie eisistesarelere 200 
ANN DU Cores) 6 Gab fo) stat CO Rama mooagiodcoracoc West. Grove, Satinscwcicicicteaicleacaperte 30 
The -Dingee & Conrad Co.,... 052-6 occmeas West: (GROVie, ccciciccts ss cstcloncetcciieters 15 
RAISE SEMA Wes HES VIOs ciclo olelei= oloielalataletetsleleiaiereie INENNOCE SS QUATC Sv os..1lnisiclsie'-lem ae aires 200 
SIPEPA ERO DEIUS 3 cesar isic c'cleles asieilelaieiciclersieteietetets IPAM ViG 13) 9 Kors ois istalere siotote alae ia sis etait ae oe 6 
Epo per Bros: )G&, THOMAS, “<en eee el-(- ate WestiGhester.  cneck. 2. erck waveniann 600 
RDSRPES SP ECOU Lot tee cic nic iors clevs cfore ere siecemie sie isemetereye SpPrines@iys ess sass eee ae bac 2 
Hy Ss? KCAtIN eS 5. cscccre's é.0is oreo oyeaelclejeteteres Kennett (Square, cs. .ct. 00s. «pen site oes 
TATE CEH DAVIS wicleis ociecrinieeisie cleitetesitetee WeSt! Groves! cists acca cms ee siieme ees % 

CLEARFIELD COUNTY. 

Sie Seas) 1 at 9 01 CoRR SPORE TRE ite exci cisled aac Clearfield, a3. osc e cen lactate a care % 

COLUMBIA COUNTY. 

rank Ge Elarris mts: Hy els ate tten rer eens Light Streets) v.saie cris cose - % 

CRAWFORD COUNTY. 

*Anderson Bailey, R. D. No. 66,........ CoOChrantoni seccs cane vercieaeeeEee 13 
jHenry, “Roperts: | RR DANO G65 cericleicrer Cochramntomn); :i.c.ccnainesie lenis oan 3 
“ap Mb Rel Re IDE NOH (ne bodonoceear Cochrantony, sn. sc cecnee eee eee 2% 
LAL ES Hid Pen BY HIER ses nO Ane Oda Oop Onan DEC as Cochrantons 7. ssvacncmosuerraeee seme 4 
*Samuel J. Cooper, R. D. No. 58,........ Cochramtons seo cates eeoee eae 5 
*Lewis Swogger, R. D. No. 28,.......... Carltoms: tccicbnse sae neta eee 1% 
CATs ONS Cr. Tee) IN OL Ul oi ieterctevstsicreisielae Meadville 32. 2eaa82 aes ele enero 3 
Pennsylvania Nursery Co., ............. Shermansvilles =. aaccrriiscen cece 25 
“Al. (Oy Mile RSINE St Sa aadoonacooocaoadedn AS ance Geneva, iach tee cee ee reece 1% 
VILA Iba ioral "ioAnooacnecdgedc ou coSdanondear Geneva. Vic ceystree ecioncisiceince eee 2 
*Peterssehatinen,, te I INO 25 ).micnercies Meadville’) a5. oc.ccc netnete ieee 4 
SVAN LAS LWA, ests a iciniarsle siesta te talons Cochramtomg ines <seiae accent ceetee 1% 
“Samuel Bailey, R. D., No. 66,....0.0.5..5.- Wochrantonts..ccenckes sone eee een eee il 
DOMMTECATKING IR DseN On 040s, cceiers cmiesiei ae BinesVill@ie.. tices cesses eee 4% 
IL GS» IRWIN. Sogonobtn bopabane JonoonoS saatic Cochrantom, J. necstenuere «tee cee 2 
Sra yilc a VV ASS ODN eve lersrsisie Bis 6's, 5 a atevo ers elevate MeadivilleticssSo ates tote eee ae 2 

DAUPHIN COUNTY. 

Cie Scholle: DTeNOy, ds) sites ee stasreie a ese FRA AE yea datec aeeite Seiten One 5 
INatabenyp (ois 12% IDS jon Aho AGosasedbe Middletowi0r cette. soe ee 6 

DELAWARE COUNTY. 

124 YA PSOE RE Ganansboadodadcn Ob ooonuedoog’ Collingedale,”..'..0.. seep ieee eee 25 
IMRIMESEYVGDs Ge.cctejorvlcesiomiieiee sissies hee ioneeiee Concordvilles jodsccenee oe oe eee 2 
Nile TR Ts iehebehbhenls spa sonn cp docodnsnsecoscd Concord ville. <2: . eee ee eee y% 
PVE. Calin (GlseCSSCC) oii cis. ierecer enter ieee Haverford 1%... sscccen ot eee 5 
Afolba ee aa Chaba iene erO Anam DO An UG BORAT O- Villa NOVale.2etsasceee see one 5 
Phila. Hedge Co., 817 Arcade Building,. Philadelphia or Wayne, .......... 5 
IL.) E>. Bal ties pactcicteiosleciiec iatsincrsioa sin celoiele Newtown Square: jc asteeeleee mee 5 
JOSe ph) Es Beri CO Meets - eteioleie se oly oietasleteialntotel= Camp Ground oe core eee yy 

ERIE COUNTY. 

PIAC DAO SVIOLLINE Some errercrelcretete ote ctereets eleroisl otate,e\ store North Mast, ixseesuins® den eee 3 
AObaVopieM Sikols sn" SGonsceno sopgeno aaccoaboornL INOTt GSTs.) c cs cae cornice ee 1 
Dis, COA MiG UES ate ete rctetota ol siotatciatsialete (niet \cieterei-'= North: Hast... aca oecee OL eee 5 
SDPO BOSEWICIS ter SON) piertaieists ele slaieieteleia aie Ripley.cN.. Vico atc eee 5 
2 eB Kelly ite wN Os scitcieeiteisteiclaleveleisie North Bast i is...: ssactncrse eee 4% 
BAG VOUS uae r isle sicictetestcie! syelaloiela nlereteteiate North Past: <2 ok ti aee eae 3 
NY, al Degeloyachhittiomdacs UB)y Js oR near oimGo cio North: Hast, ../:2scacu.eee cee 384 
J. RG BABI V i eas sctiee cents sitetats eetasletsie North Hast. oa... 55cho hee eee 1 

FAYETTE COUNTY. 

Jo Sterlin ews SON ciereljeriete/s sicisleivie seseeeee Masontowmn, |). +scsmh nee eee af 

—— 

*Grow berry or small fruit plants only. 
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FRANKLIN COUNTY. 

Name. Place. Acres. 

GeGs Els WATt CH OreSter)),. wsiisslces's vice ses e IVI Gry PARUC OS elaleie wfeiers/ cc anie srciatecsiesicinoes 1 
Te Yerawaale 1 DV) 00c) CE ees on pee WV AV IICSUDIO, stale seine ceseee eee: ~ iy 

JUNIATA COUNTY. 

BRO Seg ck tL ALINGLS, es crs cateiarcictalsicte sve eavalciels Celera McCullough’s Mills, ..... Sis acs slatavel de 2 
“Sh GE sie a7) 0 0 Se aoe SRO Cee aC crrr FUL CULE LC i csateirate sic/sisicisieinie a ialeiaialeansiere © 5 
Nii, STEIN)” Bip cocads CoO SUOSOdaDODAyD VTE DUA MALL ONWVIN weet ayes es laverarsiiatstone viste’stelet ais 5 

LACKAWANNA COUNTY 

SGCOTE EC Hae @OMVEM a ate weldleaisias co cere oe ae fete PD Bel LOE tera rchatavetalateiiccravetote revere cheteie’s ciatereelsie 2 
*Floyd H. Northup Brapermistenstarare isverelc’terarere (eaves noisy Minnopecee COpPOCeD mete opetetonss 1 
John W. Shepherd, 945 C@laneAVerr aces SCPANUOM acacia cs ecsanctestaame ses Ae we 

LANCASTER COUNTY. 

PRON MG EyTTE OS | Vctateleis aeve\ea oie sve bi ara lore evecke Wa risttalsacatercctevetetszeceloisisiers tia.0. overs a tears 6 
Ji. TRI 1 Sig] Oe aR GARBER CAE CACE GERSCTT ESC Ie Cee TAItitZs Feces teeters wceoistes ae ciation’ % 
AYRE VCS: PEST UEC OTN yu is aie siclcteleiots\sisisieve:s-cletel s)eiose.« Chris tia marie trastics Wain oitistes criera cients 20 
Wiley TES etek Col a MO meeric OSC To erBe HOC onerEe Ree Die MeCallswierryen seas ct 2 
ID UBS IBKERES (Qodeedonocn care boppepobednoome WATICASTEIS. chittis nel aeise cterclcis stoma 5 
SW ISOMER CAGLY-5) bin eye sie aaielele. sialsi avis s clsre.0 e ain'e Mite \ DOW 3. slerstepcitie avtehote shee lom aaa 1 
OW GAISHEY jc saeuiisicitae eicieiael siaieis aleie ac’s Bird-in-hand" vsssc- bose tee eee 2 
AVE VUE ELOOL Gc. re. Ets NOs Ly eae or.ce Manheim: sicdastaanc ceca eens 20 
ev Cee MELODIs reradiaitve|olatsys so celsrcieis is/aialel eves) .0i6 MCOUMEVALGs. —sstetta skal atetere ntl sete ateetes 3 
VE ed WIE SO Tea rele tacts clei ete 810) oie sinters 5:0 o.c/ele,e ois" TSAN CASTS. TAS sltserctanslorstonierae teenie 2; 
EVRA ELCA TOT urs.e ntiociciessie sis ciaefere w'svslere ere e/a EN Za Dethto wae c)-/acrncte ole .'arrial ceseel orotate il 
ES eb RS UD Ta ra secsis nieioveheleis.o:8 Siete, sis oeeere MFQTUCHS CCTM sate asta tisyorscrecnlotace Depetenrer anaes 3 
PETE ae te UEGE: ile sfoiayelb eis clegntate’s sicheia dietelels eres FFATI CASTES jo seis aeemis suse cincieine aieats y% 
Name ass OT Nat Ye! atec-a/cistsle,s 0 erciecctsiestatn a ajapenetery= Willow? SUPCGE tieecslscmnateleaso.scrteraties 2 

LAWRENCE COUNTY. 

Dave elayes, Ro Do NG. op ues cosee Sen Be Te ois tie nw Nei Noe estas as 1 
ES UZ ets TO Sea heat inis wc cfaver ate teyel cieiatere sre leverevete cue ofe's INEWIKCOSPLOI Jejoto sire ceolciercicte ter onarerals % 
PAM SV) OL Cat acye = sisierslayalevareioccur stele oisrativals sien ti INOW GOS tes ie aes siete oleic iow susie etatereiele?s il 
ID} (end BRS ee LR OC One Areas GACH Drea IWiGiwe WamITSLOMS eateries. crete oie) sterats % 

LEHIGH COUNTY. 

VV ction ES eee Sresecoleinte are eiatette athtee als PAL OTHEC Will te sorstsalereielereteiois  einistarlecaiste wire 30 
ES SE OT eel SALUT eee, clalateie woialela) traieislcretalsiicia aie COGMELSWUM ET woe ccisisic we osoinra eis sve eloxis oe 5 

LUZERNE COUNTY. 

eA TIS SS.) yale wleeterelciels visie'eievelnisinja\sieieieleize = Wms TBIGRVBA S. cooonecopéc oat 7B0GC 
(Handles only native ornamental shrubs.) 

MSS eo Aa NOME CEUs) sje rstoisteie-cieie cw ote sino ete sie WWE KES= Babe 4) 4 sss ots, nuns aarenare tarapalene 1 

LYCOMING COUNTY. 

ID CGHNGIS a, SEDO sha GoaeMAPGAGoSL oT eroobadedG Williamsport, ........-.-6.--++--0- 1 

MERCER COUNTY. 

*George E. Brockelhurst, R. D. No. 20,. Jackson Centre, ...............++.- 3 
mime ae Je el. Allison, RR. Ds NO. 10,2. MlCTCOT y  ciciere cis eleiee + 20s 010,010 enie.e-sisie/eisis 10 
Spot Mebean, R. De No, 4650... c.0-.0005 GPEONV Weta cts noite 4 afsisiejeloretorsie a/oereterse 4 
Seno toeue,, bo. Di INO. 28) 00sec. ss eee (Obi bioinbe. SdoneinesordoconeuCnecboOt 1% 

J. L. Hoobler & Sons, R. D. No. 34,.... Hadley, ......sceeese seer ceeeeeeeeee 
SNe Ate VOI, Ete INO. 4G, 5 cance cicsine inte GrGOm VANS. OA cc. vicsiclets aiciete staminicletereterere 1% 
eres nae (TUL LIS lsat ore vse oie, slsis o.2\aro cie/sib eos) o:a7 MEO COTE rotate ato svilo Sieee crsshelole@eleinin 5 718 816 3 
SE Vee ANSON, Ete cD INOs (9),ci0 neice occ: ein WMICT COA. Oe aricteelc coir eve ainseieia's, daleerdterroiee 4 
Be eee NITES eit te lorevalersis elvic a sisidia ties eee oie ISR Gee Abe SedeeneuanoncsnooUne Ss: % 

MONTGOMERY COUNTY. 

LTS COE LOL ter favlclctacls eine ie acwlsiojsje%alaju)'s)siele IV OUEGTA TM TIN teary wteratazoreratsvors slated estat efaveye 2 
eas ETE Oa) COs ii teers ciaia clas elaeis's'e oleic ole Chaise EN cel wor cepoecIonDbr Co co OOC 4 
RPE! TUVLISOTL PASUACC. cic cle oraicie'e cleie a o’eyaisiainie GTO ME acne sie cicisiels) sete w cycla sieiels staitety 2 
TiS TEASE Ryo 14 12) a Be on Oc OMODOHE OTS GT TES CELLS: dae cha: oiavstaists:ctstete aye o1slac)aileieatera 4 
SAU TOMAS» Oo OMS gee scicie sisisieisicieyers cle EGINOn SE TUSSI A tere oie slelo sie sispniel eateries 70 

*Grow berry or small fruit plants only. 
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MONTGOMERY COUNTY—Continued. 

Name. Place. Acres. 

dn LRGRGtoan AS SONS} Gascoeanpeqeonocs6osd Cheltenham, Wo wtomstoceewielsarctertocts a ee 22 
PEN eR UCS Gog COs elsjeie's sletersisie ete cieie stelsierecere North 7 Wialless vis mea epee vais deeteninitats.¢ 100 
RUM aL OOO Becrretnieiers alcin'e\tversis!oinle\avaisisie sis arsinjeo PLAETICIGS, "Mies sic cicreretsia efetcteiceeeieteiets 10 
PAGO] pH UVETLOTT OTe Co oysters cle tie oo che) asoidie wlevarcreracere Ed OW) oxecreretsle:oreioletela wis Siete nant ola eiserare ils; 
iewtechan & Sons. ING. , cists c« cteccsiee Dreshertowits  s.0c\cietecacicmets cote ate 216 
WVide  SLUPZEDECHEN, © Circe cls sleeieterets atte eroets tansdales| ee eess somes eens % 

Edward D. Drown, .............-..+..5. WEE. oondbonobcessobosseacubow aac % 
ME GE SP OOSIMUEN $e jes 'caiepicieine «ower ee eeiiaelaets TLOS- 6, hue cis Seeds ree ORE on ae VA 
RISC POEREIL C cisvorcielclareiots ars ioie, vieleteko steisiciabere iotarole NErrestowm f2matesnies ocr ntonhine yy 

Somerton Nurseries, A. W. Bannard, 
Wap a PASSE heat Sieay ledonbicigg Beko soqns HOTMETL ON atelere'ele\tulelsier=televsloistencuslaletatstele 15 

NORTHAMPTON COUNTY. 

PHC OGOTEMROCH Stasis acters sec clan crorcttonersiste INF ZEP OTIS fare store susie ore crevcrereroie eioysis Wa ad ahh 

PERRY COMIN TYE 

GeorvAs Wiener. CRs Dee ciereicreloterttes IDGhayshksoqeyc=s" AWogonneeooaNeanaksocCae 1% 

PHILADELPHIA COUNTY. 

OW TiAVVic ELATED OT ciikitctsuic steve as Gite a cereerierte Chestniit sEbilly sien eerste ete slacteeres 500 
Thos. Meehan & Sons, Inc., ............ GSM ATCO WITS otal eleoretehelajeinraretersrerebeteretetere 75 
INE WALES kei COs. ciint.o cose otioenlesteeee Germantown. acs cones ee aces 6 
OTB MEG WHSE, vies ects iioitecteretitectomcncie sree IBID Sogpocagpectdgonooraseducc 10 
A. F. O’Connell, 4103 Girard Ave., ..... Phila delphiary €.2-1.)stacrtresterateroiecteine 14 
John ‘Stevenson's Som. Vcmcicssiececmctes ste Oak MLANES,  st5ie 0. cjaterevelcioarate sheunte ane siotenere 2 

PORTER, COMINILYS 

GEO mI ACKSOMNE iisciiacacareieetcie ors olacnioraniasianre MTV SSES,,. 5. 050-2 /oratecersinyers site suersteustereletsets ut 

SNYDER COUNTY. 

AV e rd eENCO CMe Evey Ets ELD Sis oteVousyelateieieterssererereve;cuere IMEC C1UTE s Geracreternueseteicierteieteicracekinetetetee 1 

SOMERSET COUNTY. 

MPP AGATICASECY se: sic, cerersicvels(oisse's¥ersio rabies setele Harneds ville, iiccxki.sccniet cteerten cee 5 
EIRRAB eI AUNACIS © Mcicpersrevereresaroxele avata cle/cictel stenerototare EVAN AS Val LC sua atern etonetetanebelstoreretelenetetetetets 3 

SUSQUEHANNA COUNTY. 

ADD JN, Sealey, odqannong aco podabooadeboGddG dekeyehm IOC ees ho gadgusbopoensowcooone 8 
“AC. 12s Syopeohes Jats IDL Os Wraooncogon0e IMIOMMETOSE™ Micvcreisietevorexetelchs ceeicls.dteisrate stele 4% 

VENANGO COUNTY. 

Venango Nursery Co., R. D. No. 1,..... ANG IN SMe averse’ niveece wet ise crake 6 

WESTMORELAND COUNTY. 

ORIEN CA GAINS s cic ais crete cleiere ct sieterestersiete toes Mt, Pleasant, ssc ca tsisiee ohienieeee men 1 

WYOMING COUNTY. 

Silage Decker, mk. Di NO: 1). sescceces ses Ransom, Lackawanna Co., ....... 3% 
BEL USSCUL 9 votes ocr ese iassveyeianels cvetere\eiiovecs eis Meshoppen) ss. o3cn eset eee 1 
*wW. H. Swartwood, R. D. No. 1,........ Ransom, Lackawanna Co., ...... 5 

YORK COUNTY. 

PALTCTSOUM INUESCIY © Ossie sree eisicicie's sieieieleisels Stewarestowiml rn niscces cheers coerce 18 
(Gee; iby Sivshil, Adososapococucddnocdacconngge Hast (PEOSPECEs aa ssisielelitemiors era rermenye 6 
MESSE mINIC WICOTIDCI i (e.ciscistelelesstetelaiciatniaielereiese)e GIenrOCK As: va tie ee oe Cee EE 4 
ap VVCIS Cie a Ee el BINIO se LLG a slelaietolotarsls oto NAG Wl Bk ACE SIBOTICORO URED God On oas SiG Bc hy 

*Grow berry or small fruit plants only. 
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Licensed Tree Dealers. 

It is necessary for each tree dealer in Pennsylvania to procure a 
license or certificate from the Department of Agriculture, permit- 
ting him to transact his business in this State. However, it is not 
necessary for the tree agent to obtain such license. 

The ditference between the tree agent and tree dealer is that the 
former represents some one nursery acting for them upon commis- 
sion and not handling any stock beside that for which he has direct 
orders. Of course it is impossible for any nursery to transact busi- 
ness or sell or deliver stock in this State, without a license, and 
consequently the person who is acting as direct agent for any 
nursery is selling under the license or certificate of his firm. Thus 
the agent is regarded as holding a license by virtue of the one which 
his firm must obtain to transact business in the State. 
By the term “Tree Dealer” we refer to persons who make a busi- 

ness of buying nursery stock from various places and selling it again 
upon his own responsibility or under his own name. Whenever we 
learn of a tree dealer in this State, we ascertain of him the names 
and addresses of the firms from which he procures his stock, and 
we then write to the State Nursery Inspectors in the respective 
states named and learn of the nurseries named have been inspected, 
and if the firms have in every way complied with the requirements 
of the law in their states, and if they have a certificate for selling 
nursery stock according to the regulations of the said state or 
states. Upon obtaining this information, if all is favorable, a cer- 
tificate is sent from this office to the tree dealer to sell stock from 
these nurseries which we have investigated and found to have cer- 
tificates, but from those only. If it be found that any nursery the 
dealer named, in any state whatever, has not complied with the 
legal requirements of said state and does not have a certificate for 
the selling of stock in its own state, the tree dealer is refused a cer- 
tificate to sell stock from that nursery. 

Any tree dealer in this State should consequently be able to 
show his certificate from this office and any agent should have cre- 
dentials signed by the nursery which he represents, and which he 
can show. He should also be able to show conclusive evidence that 
his nursery holds a certificate of inspection in the state where the 
stock is grown. 

The following is a list of licensed tree dealers in Pennsylvania 
at this date: 

ALLEGHENY COUNTY. 
C. F. Halfast, Wilkinsburg, Pa. 
H. M. Devereaux, Swissvale, Pa. 
W. B. Bockstose, Castle Shannon, Pa. 
L. F. Miller, 1023 Garret St., Pittsburg, Pa. 
EH. C. Hauser, Bellevue, Pa. 
Charles Honess, Allegheny, Pa. 
J. F. Zimmerman, Hmsworth, Pa. 
J. M. Fails, 1807 Nunetta Ave., Pittsburg, Pa. 

BEAVER COUNTY. 

J. C: Withrow, Vanport, Pa. 
J. H. Gutermuth, Rochester, Pa. 
A. E. Crouch, Rochester, Pa. 

BERKS COUNTY. 

Jacob H. Weand, Reading, Pa. 
M. E. Smeltzer, Reading, Pa. 
Alfred Dreibelbis, Reading, Pa. 
L. M. Neischwender, Hamburg, Pa. 

10 
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BLAIR COUNTY. 

James Hopkins, Juniata, Pa. 

BRADFORD COUNTY. 

J. F. Gable, Athens, Pa. 
Jos. E. Hamilton, R. D. No. 16, Rome, Pa. 
J. P. Sibley, R. D. No. 16, Rome, Pa. 

BUCKS COUNTY. 

A. PB. Kratz, Silverdale, Pa. 

BLAIR COUNTY. 

Geo. W. Haine, R. D. No. 32, Callery, Pa. 

CARBON COUNTY. 

Paul Neihoff, Lehighton, Pa. 
David N. Rehr, Lehighton, Pa. 
J.. B. Wagner, Weissport, Pa. 

CHESTER COUNTY. 

John Alcorn, Malvern, Pa. 
F. W. Richardson, Paoli, Pa. 

CLEARFIELD COUNTY. 

Thos. W. Munro, DuBois, Pa. 

CLINTON COUNTY. 

W. W. Richie, Lock Haven, Pa. 

CRAWFORD COUNTY. 

J. C. Boyd, Guy’s Mills, Pa. 
¥F. M. Fleming, Cochranton, Pa. 

CUMBERLAND COUNTY. 

Ira A. Bigler, Camp Hill, Pa. 
D. C. Rupp, Shiremanstown, Pa. - 
Towzer & Wolff, Carlisle, Pa. 

DAUPHIN COUNTY. 

A. H. Shreiner, Harrisburg, Pa. 
Geo. F. Greenwalt, Hummelstown, Pa. 
T, A. Woods, Harrisburg, Pa. 
J. R. Snavely, Harrisburg, Pa. 
J. M. Christman, Fort Hunter, Pa. 

DELAWARE COUNTY. 

John Wetherill, Chester, Pa. 

ERIE COUNTY. 

. S. Waldo, North Hast, Pa. 
BH. Powell, Lundy’s Lane, Pa. 
C. Batchelor, Erie, Pa. 
S. Powell, Lundy’s Lane, Pa. 

FULTON COUNTY. 

Lewis H. Wible, McConnelisburg, Pa. 

LACKAWANNA COUNTY. 

Giles L. Clark, Scranton, Pa. 
A. J. Noble, Scranton, Pa. 

LANCASTER COUNTY. 

J. S. Holwager, Elizabethtown, Pa. 

Off. Doc. 
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LEBANON COUNTY. 

Samuel P. Moyer, Myerstown, Pa. 
M. D. M. Baldorff, Myerstown, Pa. 

LEHIGH COUNTY. 
N. C. Beachy, Allentown, Pa. 

LUZERNE COUNTY. 
W. H. Lanyan, Hazleton, Pa. 
H. M. Rogers, Dallas, Pa. 
Geo. W. Long, Sweet Vailey, Pa. 

McKEAN COUNTY. 
F. S. Palmer, Bradford, Pa. 

MONROE COUNTY. 

L. D. Hilenberger, E. Stroudsburg, Pa. 

MONTGOMERY COUNTY. . 

John Reig, Jenkintown, Pa. 
A. E. Wohlert, Merion, Pa. 
Benj. Connell, Hoyt, Pa. 

NORTHAMPTON COUNTY. 

T. S. Headman, Seidersville, Pa. 
Dominico Sebastino, Roseto, Pa. 

NORTHUMBERLAND COUNTY. 

H. F. Frank, Montandon, Pa. 
Jos. Harris & Bro., Shamokin, Pa. 

PHILADELPHIA COUNTY. 

Moore & Simon, Philadelphia, Pa. 
J. R. Giffen, 1826 Willington Street, Philadelphia, Pa. 
Wm. Henry Maule, Philadelphia, Pa. 
Walter P. Stokes, Philadelphia, Pa. 
Henry F. Michel Co., Philadelphia, Pa. 
Hosea Waterer, Philadelphia, Pa. 
Johnson Seed Co., Philadelphia, Pa. 
Herbert Inman, 2419 College Avenue, Philadelphia, Pa. 

SCHUYLKILL COUNTY. 

Walter J. Keller, Pottsville, Pa. 
W. O. Snyder, Minersville, Pa. 
D. H. Smith, Haas, Pa. 

TIOGA COUNTY. 

Arthur Edwards, Mlkland, Pa. 

UNION COUNTY. 

J. G. Oberdorf, Mifflintown, Pa. 

WYOMING COUNTY. 

Russell Bros., North Mehoopany, Pa. 
A. Ross, North Mehoopany, Pa. 

YORK COUNTY. 
C. H. Snyder, York, Pa. 
J. H. Painter, York, Pa. 
Henry Everhart, Manchester, Pa. 

OHIO. 

Jones & Vernon, Troy, Miama county, Ohio. 
Myers Bros. & Co., Wilmot, Stark county, Ohio. 
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8 ORCHARD INSPECTION IN PENNSYLVANIA. 

In reading the following reports it should be remembered that 
the Inspector is frequently assigned to a district containing two or 
more counties. His report is here published under the first (alpha- 
betical) county in his district, and his reports for subsequent coun- 
ties, being practically the same, are to be found by reference to the 
report under the first. A few counties are yet inspected insuff- 
ciently to give the basis for a definite report, and thus are conse- 
quently not herein mentioned. 

In no other way would it be possible to obtain such a bird’s eye 
view of the horticultural conditions and plan of war against plant 
pests in the State of Pennsylvania than in the study of these re- 
ports. The Inspectors have not been coached or instructed what to 
report in any regard, further than to give reports upon subjects 
outlined to them in the following directions: 

“Give something concerning the conditon of the San José Scale 
in your district in the orchards which have been sprayed and 
also in those which have not been sprayed. What percentage of 
trees are or have been infested? What interest are the people 
taking in the work now, and what interest did they take two 
years ago? What will be the results if we suspend this work at 
the end of this year? How is the Inspector received in your 
district? 
“What materials are used in spraying for scale? What results, 

in general, are obtained with each respectively? What is the out- 
look for fruit-growing in your district, and what can we do further 
to help the farmers and fruit-growers, from the viewpoint of the 
Inspectors who have been through their orchards?” 

The reports upon the relative merits of materials for spraying 
for San José Scale are of exceeding interest, and show conclusions 
which must be definite and assuring. The practical vindication of 
this office in advocating the Lime-sulfur wash as the best and cheap- 
est insecticide and fungicide to use in saving fruit trees from the 
San José Scale and other pests for which spraying should be done 
while the trees are dormant, is complete and gratifying. 

Not only do we ask the Inspectors what this office can further do 
to help the farmers and fruit-growers, but we here ask the citizens 
themselves to communicate with us upon this important subject. 
This work has been of the utmost value to the agriculturists of this 
State, and the general sentiment is that it should not only be con- 
tinued but enlarged. Pennsylvania is in the lead in certain lines 
of caring for her agricultural resources, and the returns to the State 
are many times the value of expenditures. 
We especially invite attention to the unmistakable evidences of 

earnestness and enthusiasm which is shown by these Inspectors. 
They are loyal to the cause in which they are engaged and to the 
persons in whose districts they give service. They wish to accom- 
plish as much good as possible, and consequently deserve the sup- 
port and encouragement of all persons interested. 
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REPORTS BY COUNTIES 

Adams County. 
Inspector, J. D. Herr. 
District: Adams, Berks and Southern Lancaster counties. 
The percentage of orchards infested with San José Scale in my en- 

tire territory is 99 per cent. and a fraction. While the percentage 
of individual trees so infested is naturally less, I estimate this at 85 
per cent. of apple trees, the varieties most susceptible to the rapid 
spread of the San José Scale seem to be Domini, Ben Davis and 
Grimes’ Golden; of pear trees the Bartlett and Seckel. Apples and 
pear trees have Scurfy Scale generally, although serious injury from 
this scale is confined to young trees. Kieffer pear is usually exempt 
from San José Scale. 

In only about six orchards have I found Oyster Shell Scale, al- 
though Lilacs are usually, and Carolina Poplars often, covered, often 
several layers deep with Oyster Shell Scales. By the puncture in 
many of these shells it is evident that Chalcid flies are aiding in 
holding them in check. 

Lecanium Scale is no longer much found on peach and plum, its 
disappearance being no doubt largely due to parasitism by Chalcid 
flies. 

The few infestations of Putnam’s Scale on ornamental trees found 
show unmistakably the same parasitism. 

Cherry trees, both propagated and seedling, are becoming gener- 
ally infested with San José Scale.* So are roses and even to a less 
extent quince and sour cherry. 

The conditions of orchards where Scale have been present for six 
years or longer, and not treated, grades gently down from that con- 
dition of moderate infestation (if an orchard) in which the foliage 
shows olive green ana drops early in the season, twigs being slightly 
covered with Scale, though that in which the bark of the entire 
tree is covered over with innumerable millions of Scales, while the 
ends of twigs or limbs are already dead, to that where the trees have 

been poisoned by the pest and are found already dead. In fact. 
whole orchards, having been killed, appear as though a fire had 
passed over them. Some of these orchards can be recognized one- 
half mile away. (It must not be concluded that I make my inspec- 
tions at this distance.) 

Of the total number of orchards in my three counties, many have 
been treated (sprayed). I would estimate for farm orchards fully 
15 per cent. having been sprayed, while all commercial orchards 
are now sprayed. 

The material for spraying mostly used in Lancaster and Berks 
counties is Lime-sulphur solution. Two years ago this was used 
exclusively there. Since that time some have begun the use of 
Miscible oils, including the home-made oil. In the Adams county 
fruit district the large growers using Lime-sulfur exclusively are 
comparatively few, although they are most enthusiastic in its 
praises. The use of oils here is general, with Target Brand in the 
lead. The strengths at which oils are used averages about 1 to 6. 
As to the insecticidal effects of spraying with the several mater- 

ials, there are very few who do not recognize the superiority of Lime- 

*I believe this does not apply to sour cherry trees.—H. A. S. 
{This remark refers to the quantity used rather than to the beneficial effects.—H. A. S. 
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sulfur, particularly when speaking of its fungicidal value, the only 
complaints being the extra work necessary to prepare it and the 
disagreeable features of spraying with this material. 

Of the two oils in common use here, viz.: Scalecide and Target 
Brand, I hear much complaint that the latter is held in suspension 
but poorly, and it would seem on this account many former users 
will spray with Scalecide. 

To say that there is no insecticidal value in these oils would be 
shooting wide of the mark. The extensive application of these 
materials in Adams county has given them a thorough test on this 
point, and my Reports will show that many growers are holding the 
Seale in check by the annual spraying with either Scalecide or 
Target Brand, used at about 7 per cent. strength. Some are getting 
fair results by two applicants annually of 5 per cent. strength, 
but a single annual spray of 1 to 20 on badly infested trees is an 
absolute failure. Even two such sprays per year not uncommonly 
kill but a small percentage of Scale. There is, indeed, an apparent 
lack of uniformity in results by the use of the stronger dilutions. 

It is also noticeable that trees badly infested, and consequently 
constitutionally injured, will not recover so readily when sprayed 
with oils as when treated with Lime-sulfur. 

Does spraying with the oils do injury to the trees? It is perhaps 
early to arrive at definite conclusions on this point. Nevertheless, 
I know of peach trees that have been killed back after two sprays 
of Target Brand. In fact, the general unthrifty appearance of 
peach and plum trees after oil sprayings, make the fact of its injuri- 
ous effect on these classes of trees so evident that “he who runs may 
read.” 

The interest taken in our work by commercial orchardists is 
supreme. They realize that they are fighting for the life of their 
trees, and they receive the Inspector with open arms and hearts and 
minds. (A few whose bread and butter depend on the oil propa- 
ganda are somewhat bigoted, but their number is so small that they 
don’t count in the final summing up.* From this glad welcome the 
feeling grades down to that indifference of the chap who “don’t care 
a rap whether his trees live or die.”) 

He is no criterion to judge by, being mostly a natural-born kicker 
or a disappointed politician. Most persons are led to value their 
few trees more from the simple fact that the State government con- 
siders it worth while to make an inspection. 

Tree planting is on the increase in Lancaster and Berks counties 
now that clean trees can be purchased from the nurseries, and the 
knowledge of spraying for Scale becomes general. In Adams county 
many large tracts have been planted during the last year,—the 
large crop of apples a year ago no doubt having stimulated planting. 
As most of the orchards are young I predict that in ten years this 
section will rival any in the entire country in the production of 
apples. 

*The Inspector did not intend this remark for publication but it expresses so well the atti- 
tude of agents of many Commercial Insecticides toward this work in which the Lime-sulfur 
wash is recommended to save the trees, that we ean not refrain from inserting it with our 
approval and indication that this expresses much worthy of consideration by persons who find 
certain Commercial Insecticides are enthusiastically supported by a few individuals.—H. A. S. 
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For the larger success of our work I beg to offer the following 
suggestions :} 

1. The establishment of more demonstration orchards, especially 
in the most important fruit growing sections. 

2. Securing an experimental orchard by the Bureau, for testing 
the oil sprays at different strengths for injury to trees. 

3. Broader and more thorough preparation of the Inspectors on 
all economic subjects of horticulture by semi-annual “Round-ups” 
or institutes of one week. 

4, Making the Inspector available for consultation on these sub- 
jects whenever and wherever needed in their respective districts. 
(This should make Pennsylvania the greatest fruit State in the 
United States.) 

5. Providing for promotion of Inspectors, based on efficiency and 
time of service, and corresponding increase in salary. 

6. The enforcement of the law providing for the destruction of 
peach yellows. 

Our work must be continued, for, while much has been accom- 
plished, much remains to be done. The public is awakened but only 
sitting on the edge of the bed and not yet dressed. We must keep 
up our campaign of education until every tree owner is convinced 
that without (s) praying there is no salvation and that the spray 
pump in the hands of the competent operator is the best friend man 
ever had. 

Allegheny County. 
Inspector, W. G. Gish. 
District: Allegheny County. 
Demonstration Orchard at Oakdale, in charge of G. W. Sloop. 
Investigations this season were extended to Penn, Richland, Wil- 

kins, O’Hara, Versailles, N. Versailles, Patton, Scott, West Deer, 
Harmar, Plum, Baldwin, Shaler, Upper St. Clair, Hampton, Fay- 
ette, Indiana, Union and Ross townships, all of which are completed, 
except a small part of Harmar, West Deer and Plum. The follow- 
ing boroughs have been inspected: Greentree, St. Clair, Knoxville, 
Carrick, West View, Oakmont, East McKeesport, Edgewood, Wil- 
kinsburg, Braddock, East Pittsburg, Swissvale, Sharpsburg, Mt. 
Oliver, Crafton, Heidelburg, Duquesne, Munhall, Homestead, Carne- 

gie, West Liberty, Sheridan, Walls, Aspinwall and Pitcairn, also a 
portion of city of McKeesport. If informed correctly, this is the 
first inspection made in Allegheny county within two years past. 
I am of the opinion the localities visited are fairly representative 
of the entire county, and the report of the conditions existing in the 
locality visited will be representative of those not visited. 

Allegheny county’s suburbs are growing rapidly into residential 
districts, thereby replacing the farms and orchards. Owing to 
the proximity of manufacturing districts, farmers complain about 
being unable to retain help for necessary farm work. 

With but few exceptions, your representative was welcomed by 
the farmers and orchardists, and from the many expressions re- 
ceived, they were loud in their praise that the Department of Agri- 
culture has taken steps to make an investigation for the much 

*We wish specially to call attention to the recommendations of Inspector Herr and to en- 
dorse his statement that such work fully carried out should make Pennsylvania the greatest 
fruit producing State in the United States. Note that the success of methods and suggestions 
depend upon thoroughly competent and established local Inspectors who are ready for im- 
mediate service wherever needed and who must have the confidence of the people in the 
community. 
1 Sat rhe orchards for testing the spray materials is also a very important feature.—H. 
sash ‘s 
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dreaded San José Scale. Many of the orchardists of this district, 
their trees being infested with Oyster Shell and Scurfy Scales, were 
of the opinion that they were infested with San José Scale, but 
when informed otherwise were much pleased. I have found plenty 
of the San José Scale in all of the townships and boroughs visited, 
and the owners or tenants were not aware of the fact, and were at 
a loss to account for the gradual decline of trees so infested. I am 
of the opinion there is not a township or borough in Allegheny 
county that is not infested with San José Scale, and if the work of 
inspection is not kept up continuously so that the owners or tenants 
of those orchards infested may be apprised of the danger to their 
trees, the insect will make such rapid growth that it will be most 
difficult to overcome. 

At most of the orchards visited the owners or tenants have read 
considerable from publications, relative to the San José Scale, and 
realizing the terrible damage resulting from the presence of the 
insect, they fully appreciate the necessity of spraying to eradicate 
or control it. In a great many instances we meet those who have 
family orchards, who inform us that they only grow the fruit for 
their home use, and cannot spare the time nor expense to spray. I 
have informed them that unless they give some attention to their 
orchards they need not be surprised that in the near future they will 
be compelled to purchase fruit elsewhere for their home use; then, 
again, we frequently meet owners of commercial orchards who have 
as an excuse the lack of time, scarcity of labor, their own time being 
taken up in other farm duties. Have endeavored as far as my 
experience will permit, to show them, that, if they will allow them- 
selves to give a small part of their attention to their orchards, they 
will increase their production and save at least 85 per cent. of it, 
their trees will produce better fruit, which will command the highest 
market price. The products of the farms and orchards of Allegheny 
county find a market in Pittsburg and adjacent manufacturing 
towns, which is the largest fruit market of the United States,—more 
fruit of all kinds being shipped into and consumed in the Pittsburg 
markets than in any other. Yet the orchardists and farmers are 
always complaining about the products of their orchards not com- 
manding as good a price as Southern, Western, and some Eastern, 
States’ products. Have endeavored to convince them that these 
people have gained by the advantages produced by the sprayer, and 
unless the orchardists of Allegheny, county do likewise, they cannot 
expect any relief or betterment in their conditions; that the State 
Department of Agriculture has been devoting much time to the 
study of insects and diseases so destructive to fruit products, and to 
conducting practical experiments in pest control, and that consider- 
able information on this subject has been accumulated and made 
available for the use of orchardists, through publications and cor- 
respondence; and that those receiving information of this character 
have been greatly benefited thereby, and every person has the same 
privilege of obtaining the same results by corresponding with the 
Department of Agriculture, which information is furnished 
gratuitously. 
From reports received very little spraying has been done in the 

places visited. Some have used Bordeaux mixture, with no apparent 
results. Before leaving each and every orchard visited, I have taken 

the time to explain the merits and qualities of the Lime-sulphur 
spray for late fall and early spring spraying for scale insects. 
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Have also carried specimens of twigs infested with San José, 
Oyster Shell and Scurfy Scales with me in my travels, and ex- 
plained the different scale insects. No spraying has been done for 
San José Scale, therefore cannot make any report relative to results 
from this source. In many of the small orchards where the trees 
are planted close to each other, so the branches intertwine, I have 
found every tree infested with San José Scale. In large orchards 
where San José Scale was found, at least 20 per cent. of the trees 
were infested. The most remarkable of orchards visited was that 
of Mr. M. A. A., of Indiana township. It contained 100 young peach 
trees, 150 bearing pear trees, and 300 bearing and 125 young peach 
trees, and every tree was infested with San José Scale. These trees 
were planted at the regulation distances. About 50 per cent. of 
the orchards visited were infested with San José Scale. [This is 
very remarkable, and shows that our inspection work there should 
have been commenced years ago, and that much careful spraying 
aust soon be done to save the trees. H. A. S8.] 
The outlook for fruit growing in this section during the coming 

season, is beyond my apprehension at the present time, but if the 
orchardists exert themselves and spray their trees, there can be only 
one result,—a large and clean crop of fruit. I note in my travels 
that a large percentage of places visited, have renewed their 
orchards within the past two years, with a large number of young 
trees of many varieties; and also a large number of young orchards 
have been planted on places that heretofore have been without trees. 

I have met many of those people whose premises I visited during 
the past season, and they have requested me to extend to those in 
charge of the Department of Agriculture their sincere thanks for 
the many favors bestowed upon them by sending bulletins and 
prompt reply to their correspondence. They desire that success may 
finally crown their efforts in their most laborious task of eliminating 
to a great degree, the insects and diseases that so much retard the 
production of fruit and cause slumberless nights to the many or- 
chardists and farmers of the great county of Allegheny. 

Beaver County. 

Inspector: J. W. Cox. 
District: Beaver, Lawrence and Mercer counties. 
1. When I commenced the inspection work in 1906, there was only 

one infested orchard known in the territory assigned me. I had not 
worked many days until I learned that many of the orchards in 
Mercer county and some of the Lawrence county orchards were 
badly infested with the San José Scale, and with very few exceptions 
the owners did not know of the infestation. During my inspecting 
work I found very few orchards whieh had been sprayed for San 
José Scale. The inspection and demonstration work has induced 
many to spray and to do the work much more satisfactory than they 
could have done without instruction. 

The Oyster Shell Scale and Scurfy Scale are very common; but 
the Lecanium is very rare. 

2. I think that there is not more than 5 per cent. of the trees, 
or more than 10 per cent. of the orchards, infested with San José 
Scale. Not more than 1 per cent. of the infested trees can be classed 
as badly infested. 

10—7—1908. 
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3. I have not been over the territory the second time and cannot 
say to what extent the interest is increasing, but judging from what 
I hear, I feel sure that the interest is increasing from year to year. 
A great many people whom I meet are very anxious to know if 
their orchards are infested with the San José Scale, so that they 
can treat them if they are infested. 

I have received a great many letters from persons who feared that 
their trees were infested and asked me to go and make an inspection 
of their trees. I have also had farmers come to see me personally 
to learn what materials to spray with for different insects. 

4. I think that if we suspend our work at the end of this year that 
much of the work which we have already done will be lost, as our 
work needs agitation from time to time in order to accomplish what 
we wish and ought to do. The farmers need our help, as in this 
district they are more ignorant regarding horticulture than any 
other branch of agriculture. ‘ 

5. The Inspector is sometimes received very cordially, with the 
remark that they are very glad that he came; there is something the 
matter with their trees, and that they would be very glad to know 
what itis. Sometimes the people are skeptical regarding our work, 
being ignorant of the purposes. The Inspector is sometimes received 
with indifference and met with the statement: “The trees are down 
there in the orchard, they don’t amount to much but you can go and 
look at them if you want to.” 

6. Boiled lime and sulphur are used almost exclusively in spraying 
for the San José Scale. I found one place where they had sprayed 
with crude pretroleum. 

7. Very good results have been obtained by spraying with the 
Jime and sulphur. Where the crude petroleum was used the trees 
were in a bad condition but the owner was satisfied with the results.* 

8. The outlook for fruit growing in this district is good in many 
places, the farmers are planting out young trees and are interested 
in learning how to care for them. In other sections there is practi- 
cally no interest taken. The trees are nearly all old and unpro- 
ductive and their owners claim that it does not pay to grow fruit 
in their section. They do not realize that if they would give the 
same care and attention to their trees that they do to their farm 
crops that their fruit would be the most profitable crop grown. : 

I was in an orchard a few days ago of more than 100 matured 
apple trees that had been infested with the Canker Worm for several 
years, and the owner said that they were obliged to buy apples for 
apple butter this year. This represents the condition in many 
orchards infested by Canker Worm. In the orchard referred to 
about one-fourth the limbs were dead. 

I think the farmers can be greatly benefited by the demonstration 
orchards and by reading our Zoological Bulletins. As a rule, the 
farmers are more ignorant regarding the care of the trees and are 
more indifferent concerning them than they are of any other branch 
of agriculture. 

*This shows what we have found many times, that owners of trees often injure them with 
spray materials but do not know when this is done or do not recognize the effects resulting 
from such materials, and notwithstanding this fact are often satisfied and even give recom- 
mendations for such commercial preparations. We also find that frequently the scale is not 
checked by the spray material used and even if the trees are not directly injured the loss 
will in time be considerable from the continued effect of the scale. The owners frequently do 
not know this and believe that the results have been much better than they really were. It 
is only when such careful investigations as these herein mentioned are made that owners who 
wish to save their trees can be instructed as to the result which they have obtained and the ~ 
materials best to use for these pests.—H. A. §8. 
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I think the farmers can be greatly benefited by more rigid nur- 
sery inspection and fumigation requirements, both in this and other 
states. There are entirely too many infested trees being planted. 
We cannot expect to get pests under control as long as they are 
being carried into uninfested territory by nursery stock. 

Bedford County. 

Inspector, R..F. Lee. 
District: Bedford and Blair counties. 
Demonstration orchard at Bedford, in charge of R. F. Lee. 
The San José Scale in Bedford county can be found in at least 

one-third of the orchards, but infesting only the small trees planted 
within the last eight years. Often only a few small young trees will 
be infested, and again all. In Bedford county the young planting 
has been confined to the last eight years, while in Blatr the young 
planting has been mostly during the last three years. The Scale 
(San José) is confined principally to the small towns and such cities 
as Altoona and Tyrone. One-fourth of the orchards at least have 
infested trees in them, but generally only the small trees are in- 
fested. Much of the infestation can be traced to the small nurse- 
ries that were in both Bedford and Blair, now out of business. 

At the beginning of this work the Scale in the southwestern part 
of the State was almost unheard of by most people, at least, yet 
many orchards were being destroyed, but the owners did not know 
what was wrong in the majority of cases, much less what to do and 
when it should be done. Many were interested. then and were glad 
to have the work go on when they knew it was to their interest. 
There were many in Bedford county who did not read mucn and who 
did not know anything of the work, and it is true in Blair to-day. 
But wherever we have given demonstrations or established a demon- 
stration orchard, interest was stirred up, and our example was 
followed by the interested fruit growers. To-day in either county 
the people are glad to have us help them solve the orchard problem. 
Should the work be suspended now the territory uninspected would 
sooner or later become badly infested and the work carried so far 
would be lost to a great extent unless something else would be 
substituted in its place. 

The Inspector is cordailly received most places, especially where 
fruit growing is of any importance; then again there are a few who 
do not know the damage Scale might do or can do; others who do 
not read, know nothing of the work or have only a wrong impression 
of it, gathered by hear-say from others. 

Lime and sulfur is generally used with good results if the work 
is done thoroughly and with materials properly prepared. Credit is 
due to the work of the office for sending literature of how to make 
the wash and to the articles by the Inspectors in the newspapers 
or farm papers. Scalecide has been used, 6 gallons to 100 of water, 
or 1 to 16, with fair results in the way of destroying the Scale. 
Target Brand has been used by a few, but has not been as good as 
Scalecide, and attended with more trouble in mixing. This is also 

true in Blair county. 
The outlook in both counties for fruit growing is good; both have 

about the same altitude, with Blair having the best of the bargain. 
Bedford county has more young trees in proportion, but Blair will 
do a lot of planting in the next two years. Both counties have fine 
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soils and locations, Blair having the best markets within easy reach. 
Seale is getting pretty well distributed in both, and it is up to the 
State to impress on the fruit growers in the strongest terms the 
proper care of their trees. 

The demonstrations given in the past in Bedford county has done 
a great good by instructing the people how to spray properly, at 
the same time giving them fine examples of work done for compari- 
son. We can help the fruit growers to save their trees and grow 
better fruit by showing them the value of a spray pump, which no 
farmer can afford to do without. I suggest that the literature sent 
out to places where the Inspector finds Scale, shows a cut of a barre] 
sprayer, at least 50 feet of hose, stop cock, gas pipe extension rod, 
a “U” for two nozzles of the best make on the market, such as the 
Friends of the Mistry, Jr., which to my mind far surpasses the Ver- 
morel. It does for this reason: The Mistry, Jr., has large holes in 
the cap, and yet makes a fine spray. This little paper could explain 
the many uses of a good barrel spray pump, and what the price for 
such an outfit should be. We must get the owners of fruit trees to 
prune and spray before the rush of the spring work comes on. In 
addition to this we must try and supplement this with the commer- 
cial sprayer for those who will not spray for themselves, yet would 
spray if some one were to go around with a regular outfit. 

The Department could take a dozen or more trees in each town- 
ship or perhaps in two, to show how trees should be pruned, and to 
spray a few young ones if any are about. There are so many people 
who say that they would get their trees pruned if they could get 
any one that knew how to prune trees. We must teach them to 
depend upon themselves for doing such work.* 

Berks County. 

Inspector, J. D. Herr. 
See report of J. D. Herr, under Adams county. 
Demonstration orchard at Berks County Almshouse, Shillington, 

in charge of Inspector E. C. Bowers. 

Blair County. 

Inspector, R. F. Lee. 
See report of R. F. Lee, under Bedford county. 

Bradford County. 

Inspector, D. A. Knuppenburg. 
District: Bradford and Wyoming counties. 
In orchards that are sprayed, the San José Scale is kept under 

control, and there are good crops of fruit. When taken early it can 
be destroyed. Other orchards that are not sprayed are dying and 
dead; the Scale spreading rapidly where not sprayed properly. 

I am not able to state accurately the per cent. of trees infested, 
but judge about ten per cent. are infested with San José Scale, and 
ninety-five per cent. with Oyster Shell Scale. 

*The local demonstrations in each township continued throughout the year would be ap 
{deal method by which modern instructions should be carried to farmers and orchardists, but 
the expense of this is so great it can not be undertaken under the present appropriation, 
although the method is feasible and the suggestion good and proper.—H. A. 8. 
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In Wyoming county considerable spraying was done this season 
with good results where properly done. In Bradford county I have 
not found an orchard treated for San José Scale, and but very few 
persons who knew or could detect it. 

The interest taken now is much-greater than two years ago. At 
that time some thought it would not amount to much more than 
a little scare, but they now begin to look upon it as really a serious 
matter, and appreciate more fully what is being done. Along this 
line, the Inspector is well received, and the interest taken by the 
people is very gratifying. Many are free to speak in words of praise 
for the Department and the work that is being done, and all agree 
that something must be done or we must give up our fruit. The 
interest is growing in response to the well-directed effort of those in 
charge of the good and great work. 

The material used in spraying for Scale is the regular Lime and 
Sulphur wash, 22 pounds quick lime and 17 pounds flowers of sul- 
phur. One man thought his orchard was infested with San José 
Scale, but like many others, labored under a mistake, for it was 
Oyster Shell Scale. He tried treating with Carbolic acid and suc- 
ceeded in killing the Scale, also injuring if not killing the trees. 

Others are greatly distressed and imagine that their orchard is 
ruined with San José Scale and feel great relief when we tell them 
we are unable to find it, and think the place not infested with it. 

The Oyster Shell Scale is very abundant and killing thousands of 
apple trees slowly but surely, and not one-half of the people know 
the Oyster Shell or Scurfy Scale, to say nothing of the San José 
Scale. We leave them thinking, as we show specimens of at least 
the San José and Oyster Shell Scales, and give a brief history of 
each. 

The outlook for fruit growing seems to me very good, if the people 
are given needed help. The soil and climatic conditions are favora- 
ble. What seems to be most needed is a little encouragement and a 
better understanding of the business. 
What can be done to further help the farmers and fruit growers, 

from the view point of the Inspector in the orchards? Young trees 
infested with San José Scale are fast finding their way into Wyom- 
ing and Bradford counties. I am, therefore, of the opinion that if 
Inspectors were kept on the lookout at railroad stations and other 
places to see that the law is complied with, in regard to certificates 
of inspection, etc., wth a view to the exclusion of San José Scale, 
during the shipping seasons; also a law providing for spraying for 
San José or destroying the tree as fast as it appears, as is frequently 
suggested to me by our best farmers and fruit growers, would be 
a great help in dealing with orchard pests. The Crown Gall is a 
very serious drawback, and should receive more attention. 

The result of suspension of the work now would be like under- 
taking to bridge an impassable stream. A great amount of time 
and energy has been spent to perfect the plan, and the foundation 
is well and substantially laid; the frame work is up, and one plank 
laid. A few people have passed over, but the mass stand waiting 
on the other side for its completion. The plan is good, the structure 
solid, to finish is success, to stop is failure. No man should put 
his hand to the plow and look back. The race is not to the swift 
nor the battle to the strong, but to those who persevere, 
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Bucks County. 
Inspector, E. L. Loux. 
District: Bucks county. 
Demonstration orchard at Farm School, Pa., in charge of E. L. 

Loux. 
Since taking charge of the work of orchard inspection and demon- 

stration in Bucks county about June 15, 1907, about one-half of the 
orchards have been inspected. 

Of the inspected orchards more than 95 per cent. have San José 
Scale, varying greatly, however, in the degree of infestation. A 
small fraction of the trees of the county have been killed by Scale, 
and the great majority are not yet so severely injured that it is not 
possible by proper spraying, pruning and cultivation to again put 
them in profitable shape. 

During the past year, in the unsprayed orchards the intensity 
of Scale infestation has greatly increased, and prompt, decisive 
action will be necessary to save most of them. 

As compared. with a date as late 1906, the number of fruit 
growers who spray their orchards for the destruction of Scale has 
very rapidly increased and our State work is largely responsible 
for this. This is especially noted by the greater per cent. of increase 
in the districts inspected. In a few instances, owing to the use 
of inferior material or else on account of exceedingly careless work, 
the spraying has not been successful, but in the great majority of 
cases the Scale has been controlled, although there generally has 
been some reinfestation. 

Fruit growers are beginning to see the absolute necessity of sci- 
entific orchard work. The interest in the subject is steadily increas- 
ing and farmers’ clubs and kindred organizations are working hard, 
hand in hand, with us in this work. 

Frequent talks are given, by invitation, to these organizations. 
The newspapers also cordially invite the discussion of the subject. 
This is in marked contrast to the state of affairs two years ago. 

There are frequent requests for the reinspection of orchards, and 
the advice of the Department is very frequently asked either by 
personal interview or by correspondence. It would destroy this 
increasing interest to discontinue our work now, and the subject 
could not also well be made a prominent feature of the Farmers’ 
Institutes. 

Many who at first were inclined to criticise our work are, now 
among our best helpers. 

Every courtesy is being extended to us in the district, both in our 
personal work and in the matter of correspondence. Strong evi- 
dence of interest in our work and desire for assistance is manifested. 

The principal materials used in this county for the destruction 
of Scale are: Lime-sulfur, Caustic Soda, Scalecide, Kill-O-Scale and 
Target Brand Scale Destroyer. 
In each case where Lime-sulfur, either home- made or commercial, 

has been used, if the same was properly prepared and thoroughly 
applied, the ravages of Scale have been checked. Every failure to 
do so can be easily traced to a definite cause. In no single case 
has any injury been done to the trees. 

On the other hand, while the soda and the oils are used, while 
in most cases they will kill a fair percentage of Scale, there is in a 
number of instances serious injury, especially to young trees. 

ao 
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Butler County. 

Inspector, Frank L. McClure. 
District: Butler and Venango counties. 
Demonstration orchard at Butler, Pa., in charge of I’. L. McClure. 
I find very little San José Scale in Butler and Venango counties, 

except in the southeast corner of Butler county, where I find the 
San José Scale very plentiful, and I am surprised to know that only 
a few of the owners know what is wrong. 

Only two orchards that I know had been sprayed for San José 
Seale until I had given some spraying demonstrations and the people 
then began to learn how to spray and to obtain good results. 

The orchards that have not been sprayed are now in a worse 
condition and many of the young orchards are being killed with 
Scale. The Oyster Shell Scale is killing many young orchards. I 
find it quite bad in these counties. 

I think I will be safe in saying that not more than five per cent. 
of the orchards are infested with San José Scale. There was very 
little interest taken in the work when I first began it, but now the 
people are taking more interest in my work and more spraying is 
being done. Also more pruning and cultivation are being done. 
If the work is suspended now, I think the people would lose confi- 
dence in us and what work has been done and say that our work 
did not amount to anything; and all our good work done thus far 
would be of little value to this section. 

In most parts of the county where the progressive farmer and 
fruit grower live I am made very welcome and in some parts where 
the people are not interested in the work I have a hard time to get 
a place to stay over night in the country. 

Before I had given any spraying demonstrations with the Lime- 
sulfur, the Target Brand was the only material I could find that 
had been used and that with poor results. But now the only spray 
used for Scale is the Lime-sulphur, the results being good where 
spraying was done carefully. 

The outlock for fruit growing in this section is very good in suita 
ble locations. Some locations are not at all suitable for planting 
trees and the people have learned that from experience and observa- 
tion. 

”- 

Cambria County. 

Demonstration orchard at Ebensburg, Pa., in charge of R. F. Lee. 
See report of Inspector Lee, under Bedford county. 

- 

Chester County. 

Inspector, Francis Windle. 
District: Chester county. 
Demonstration orchard at Embreeville, in charge of F. Windle. 
The spread of San José Scale in Chester county is general. There 

are very few premises whereon it cannot be found, but it varies 
much in quantity in different sections, and in different orchards of 
the same section. Young orchards have suffered most. In some 
sections the old orchards are badly damaged or destroyed, but the 
majority of full grown apple orchards are uninjured. Many young 
orchards have been lost through ignorance on the subject of San 
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José Scale and proper treatment therefor. Where spraying has been 
properly done year after year, the Scale has been kept under control 
and orchards saved. 

While comparatively few people have yet sprayed, most realize 
the necessity, and would have it done if some reliable person could 
be found to do it. Few care to buy an outfit and goat it themselves. 
Some are doing so, and there is an increasing interest in the matter 
now, over the interest shown two years ago. This interest comes 
of knowledge. Many admit they lost their trees through ignorance. 
Those who have recently planted are anxious to save their young 
trees and will spray or have them sprayed. Several have sprayed 
since last year’s inspection in consequence thereof. 

If we should suspend our work now the result would be a slower 
progress. Our inspections and demonstrations stimulate the people 
to action ‘and increase and hold their interest in the work. Be- 
sides if our work should stop now, before all the territory has been 
covered, or all the orchards and premises inspected, it might be 
accepted as a failure on the part of the State, and have a very dam- 
aging influence. 

The Inspector asa rule is a welcome visitor. His coming is looked 
for, and if the owner should not be at home, disappointment is 
frequently expressed by some member of the family,—he having 
expressed a wish to be at home when the Inspector came. 

Through the newspapers the people have been kept informed of 
the Inspector’s contemplated visits to their respective townships, 
which is a matter of considerable advantage, both to the Inspector 
and people. 

The materials used for spraying for Scale are Lime-sulfur wash, 
Scalecide, Kill-O-Scale and Target Brand Scale Destroyer. 

I have found good results from the use of each of these remedies. 
Their merits probably stand in about the order named. The most 
positive good results were from the use of Lime and Sulphur. 

The outlook for fruit growing in Chester county is not very 
promising. Those who make it a business are few. Every farmer 
has an orchard, varying in size, mostly for home use only, and, as 
a rule, little care has been given the orchard. They think it does 
not pay. There are exceptions; some take great pride in their or- 
chards, and these exceptions may possible increase. Those who 
are awake to the necessity of battling with the San José Scale are 
taking better care of their orchards than ever before, especially 
the younger ones, and the planting of new orchards still goes on. 

The greatest need, as I see it, is good professional sprayers, quali- 
fied by knowledge and skill and conscience, and whatever we can 
do to encourage, or bring about, the establishment of such business 
will be in line of the greatest help to the farmers. 
Then [ would give more attention to pruning and planting. While 

it is somewhat aside from our strict line of work, it is a good thing, 
and is a tempting bait to draw a man’s interest to his trees. Once 
get him really interested, and he will care for his orchard. 

Mingle with farmers and fruit men at their gatherings when con- 
venient, and discuss with them topics ef interest along our line. 
Avoid the rut of being a mere San José Scale man. The farmers 
in this county are now troubled with the Angoumois Grain Moth, 
which is damaging their wheat crops and they want to know about 
that and other pests. 
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Clearfield County. 

Demonstration orchard at Clearfield, in charge of R. F. Lee. 
See report of Inspector Lee, under Bedford county. 

Columbia County. 

Inspector, A. W. Stephens. 
District: Columbia, Montour and Northumberland counties. 
Demonstration orchard at Bloomsburg, in charge of A. W. Ste- 

phens. 
See report by Inspector Stephens, under Montour county. 

Crawford County. 

Report prepared in office of the Zoologist from notes and corres- 
pondence by F. Z. Hartzell, a former Inspector in that county. 
This report includes Erie, Forest and Warren counties. 

San José Scale being rare and the work of orchard inspections 
being in its infancy at the time Mr. Hartzell inspected in Craw- 
ford, Erie, Forest and Warren counties, the inspections were lim- 
ited to a majority of orchards of each farming community where 
young fruit trees were, but ignoring old orchards. His work in 
Crawford revealed Oyster Shell and Scurfy Scales but no San José 
Seale. This latter, however, was found in the vicinity of nurseries 
in Cussewago, Hayfield and West Mead townships by Mr. Loop in 
1906. In this county treatment for San José Scale had been given 
on two premises prior to 1906, but none was reported for that year. 
In that year many farmers proved to be extremely skeptical, but 
it is contemplated that a few demonstrations given in the control 
of scale insects will have enabled the citizens to see the worth of 
modern orcharding. At one demonstration near Meadville there 
were 120 persons present. 
Many young trees were found in the vicinity of Conneautville in 

1906. There were few young orchards about Meadville. 
In Erie county San José Scale was found on a number of proper- 

ties in North East township, and one place in McKean township, 
infestation affecting only one plum tree on this last property. It 
was reported under control by spraying at one place near Erie, and 
was found on a number of properties in Mill Creek township, where 
it was not under treatment. As Mr. Hartzell did not enter Con- 
cord or Wayne townships, another person was delegated in 1907 to 
make some inspections in Concord township, reporting San José 
Scale on one small property. There was much interest shown 
in 1906. In the northeastern portion of the county and about 
Waterford many young trees were found, while in the western end 
nearly all trees were old. There were 5,800 acres devoted to grape 
culture in North East township alone. 

In Forest county damages was being wrought by Oyster Shell 
Seale and Canker Worms, especially, while San José was not found. 

The English Sparrow was observed to be comparatively scarce, 

which fact, linked with the scarcity of San José may have important 
economic significance. 

In Warren county inspections were completed by mid-summer. 

San José was found at one place near Youngsville, on the premises 

of one who was glad to comply with directions for the elimination 

of the pest. A number of young orchards were being started, and 
spraying was becoming common for the potato crop. 

11 
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Granges jn several parts of the county secured the Inspector’s 
services at a number of evening meetings. 

Oyster Shell Scale proved to be injurious in this county. 

Cumberland County. 

Demonstration orchard at Carlisle, Pa. 
Report prepared in the office of the Zoologist from notes and 

correspondence of former Inspectors of that county. 
There are few counties in the State of Pennsylvania that have 

suffered more from the inroads by San José Scale than has that 
of Cumberland county. At different times there have been different 
Inspectors at work in this county and it is generally determined 
that the trees are badly infested. Particularly in the boroughs most 
of the old trees have been destroyed and the scale is so bad that it 
is now destroying the sweet cherry trees and others that have until 
this time survived its attack. There are several remnants of old 
orchards that have been almost entirely wiped out by this pest. 
Nothwithstanding this fact there has been more extensive planting 
of young trees in Cumberland county during the past two or three 
years than ever before. It appears that there is rapidly developing 
a sharp line between the fruit grower and the farmer. Some per- 
sons are going into fruit growing and are having good results. 
The farmers are buying their frvi(s and are satisfied with the pro- 
duction of farm crops which they in turn sell to the fruit growers. 

There is a great demand for persons to do commercial spraying 
particularly in boroughs where the Scale is universally bad and 
where the owners of infested trees do not feel like purchasing the 
apparatus that is necessary in controlling the pest. They are willing 
to pay to have the work done, but the great trouble with the com- 
mercial sprayers at the present time is that they have insisted upon 
using the material which works easiest and nicest for them and 
which is least injurious-te their apparatus. This generally means 
the so-called soluble oils. These have almost universally given un- 
satisfactory results and where used have generally resulted in losing 
business for the commercial sprayer, thus, instead of developing 
a trade, he has almost destroyed an industry. However, recently 
the commercial Lime-sulfur washes are being taken up by commer- 
cial sprayers and these may solve the problem of cheap and con- 
venient material for controlling the Scale. 

In this county first class fruit can be produced and it can be 
sold at fair prices, but the general tendency is toward the production 
of farm crops rather than fruits. This tendency increases as the 
fight against the fruit pests is increased, or in other words, with 
the decrease of the number of fruit trees, and consequently the 
specialization of the fruit grower is to be seen more and more. 

Dauphin County. 

Demonstration orchard at County Almshouse, Harrisburg, Pa. 
Report prepared in office of the Zoologist from notes and corres- 

pondence of P. H. Hertzog, a former Inspector of the county. 
There have been several Inspectors in Dauphin county, the last 

being Mr. P. H. Hertzog, who has withdrawn from our Inspection 
force in order to attend a University. 
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The county has been rather thoroughly inspected with the general 
result that San José Scale has been found in destructive abundance 
almost everywhere and particularly in and near the boroughs and 
city of Harrisburg. There is scarcely a fruit tree three years old 
within or near the boroughs and cities which does not contain the 
San José Scale to such extent that it is dying and the little fruit 
it will bear will be of inferior quality. It is only a matter of time 
as to how long such trees will live and at their death their owners 
will replant them with others which will go likewise unless the 
practical methods of spraying be more generally adopted. 

Judging from the reports received at the office of the Zoologist, 
at least 95 per cent. of the orchards are infested and over 75 per cent. 
of the trees in each individual orchard are liable to carry the San 
José Scale. A great many orchards have been killed by this pest 
and the owners in many cases knew not what was the cause of their 
destruction. 

The demonstration orchard established at the Dauphin County 
Almshouse this year received considerable attention and showed 
how the work of orchard renovation should be carried on. The 
steward reports that there is no doubt of the beneficial results of 
this work, The fruit is much improved in both quantity and quality 
and this is the first year for sometime that this orchard has produced 
enough apples to supply the inmates of the institution for any con- 
siderable time. It is desired that the demonstration work be con- 
tinued there and as the citizens of the county appear to desire the 
same thing, this will no doubt be done. 
Many persons are spraying, buying their sulfur by the barrel and 

boiling it with lime in kettles, and having good results, yet it is 
surprising to see how many persons who have infested orchards are 
not aware of the disastrous results of leaving the trees untreated 
after they are told that the trees are infested with San José Scale. 

~ here is certainly much more interest in the work of saving the 
trees than there was two years ago, but much more interest must be 
taken in order to obtain the best results. 

The suspension of the work would be liable to result in rein- 

festation of the trees that have been fairly cleaned and certainly the 
decrease of interest in this work. 

The Inspectors report that practically universally they were well 
recéived and the owners considering the trees worth saving and im- 
proving would go over the orchards with the Inspector and be glad 
to obtain directions for treating the trees. 

The chief material used in treating the San José Scale is the 
boiled Lime-sulfur wash, although the soluble oils were formerly 
used to a considerable extent. These materials do not give satisfac- 
tion and the commercial sprayers who were using them chiefly be- 
cause they run well through the machines have now abandoned them 
and are making and applying the home boiled Lime-sulfur wash or 
are using the commercial concentrated Lime-sulfur solution. 

In order to help the fruit growers of this district they should 
be shown how beneficial the spraying, pruning and cultivation is 
for the trees. 

There is a good market for fruits in this county, and a county, 
State or other form of horticultural display would be a great benefit. 

Also the establishment of township demonstration orchards if 
possible would be a great help thus giving the citizens a chance to 
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see local and frequent practices in them and which might be well 
imitated. 

Delaware County. 

Inspector, M. E. Shay. 
District: Delaware and Philadelphia counties. 
Demonstration orchard at Lima, in charge of M. KE. Shay. 
I find abundance of San José Scale, not only on fruit trees, but 

ornamental shrubbery is being killed entirely by it. I find it to be 
on the increase, as very few places inspected are found free from 
Scale. In orchards that have been sprayed, I find very good results, 
especially where they have used boiled Lime-sulphur and have done 
the work thoroughly. Orchards that have not been sprayed show 
the results of San José Scale very plainly. 

I find ninety per cent. of the trees infested. The people are very 
much interested in it at the present tmie,as I am receiving numerous 
letters to call on them personally and examine trees and explain 
how the material should be made properly. Tree owners are always 
glad to meet me, and wish me to call after they have sprayed and 
see that it has been properly done. Two years ago I could scarcely 
get a person to listen, simply because they thought we had some- 
thing to sell. ‘They could not understand how the State could be 
doing ‘so much to help the farmer, for nothing. 

If we suspend our work at the cud of this year it will be a great 
loss to people who do not quite understand the Scale, as they do 
not know whether they have Scale or not. There are quite a lot of 
young fruit trees being planted by some because they know that 
the Scale can be controlled. 

I am received with welcome wherever I go, and am always asked 
to call again when in the neighborhood. I find almost all kinds 
of material used for spraying, such as Lime-sulfur, Kill-O-Scale, 
Scalecide, Kerosene Emulsion, Whale Oil and Crude Oil. I find best 
results from Lime-sulfur, also good results from Scalecide and Kero- 
sene Emulsion when properly made and applied; but most of the 
commercial sprayers do not do good work, as they do not use the 
proper strength. This makes it look bad for spraying in general, but 
T tell the people to take a look at our demonstration orchards and 
they will see results obtained by us. 

The outlook for fruit growing in this section is better. What we 
must do is to keep after them and not let up, for if we do, and they 
do not hear or see any of the Inspectors, they will commence to think 
they have killed all the San José Scale and that there was no further 
use for inspection. In the same way, our demonstration orchards 
would amount to nothing should we give up now, after just getting 
them in a starting condition to grow and with very little trouble 
or expense produce fruits such as they had never grown before. 

Fulton County. 
Inspector, H. B. Weiss. 
District: Fulton county. 
While in Fulton county, during which time I inspected nearly all 

of Todd and Ayr townships, I found the San José Scale conditions as 
follows: 

In the borough of McConnellsburg, fully 95 per cent. of all the 
fruit trees were infested with San José scale. In Todd township, 
which is north of McConnellsburg, only about 1 per cent. of the trees 
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was infested, and in Ayr township, south of the borough, only 5 per 
cent. Thus, it is seen that the scale is slowly spreading north and 
south of the borough into the adjoining townships. 

During my inspections, I failed to meet any one who had sprayed 
for San José Scale or any other insect pest. 

The people, especially those owning young trees, seem to just be 
awakening to a realization, that they will have to do something to 
prevent the spread of the Scale and to save those trees already 
infested. f 

I was received courteously by everyone and the farmers willingly 
gave me the desired information. Those who owned infested trees 
were always extremely anxious to receive directions for the suppres- 
sion and extermination of the Scale. 

While Fulton county cannot be classed with the fruit producing 
counties, yet the outlook for fruit for home consumption is fairly 
bright. What the people need most seems to be lessons in pruning 
and spraying, especially pruning, inasmuch as that branch of orchard 
work seems to be entirely neglected. 

Concerning the suspension of the work, the result would be detri- 
mental both to the Department of Agriculture and to the farming 
community. It would reflect on the Department for starting such 
important work without continuing it or without making a stren- 
uous effort to continue it in case conditions arose, which made it 

seem likely that the work would be suspended. The farmers and 
orchardists would suffer, inasmuch as the majority of them depend 
on the Inspector for the detection of the scale and other injurious 
pests on their trees and upon the State Zoologist for their directions 
for the examination of the same. The Inspector represents the 
connecting link between the farmers and the latest scientific meth- 
ods of combatting injurious insects and fungous diseases, as set 
forth by the State Zoologist. Therefore the result of cutting this 
link would be only too apparent. 

Huntingdon County. 

Inspector, James Bergy. 
District: Huntingdon, Juniata and Mifflin counties. 
Demonstration orchard at Huntingdon, in charge of James Bergy. 
I find quite a large number of the farmers in each of the three 

counties comprising my district who take a very active interest in 
my work and are eager for instructions about pruning, spraying 
and fertilizing their orchards. They are beginning to realize that 
it is high time to do something to protect their trees and shrubbery 
from the San José Scale and other injurious and noxious insects, 
and the fungus growths which infest them. I find this interest is 
growing; the demonstrations made and meetings held during this 
last summer were more largely attended than the ones held before 
that time, people coming from considerable distances to attend 
them, and those present seemed more anxious for instruction than 
formerly. 
When I first started the work of inspecting the orchards in my 

district for Scale many of the owners were indifferent, and in some 
instances even hostile, objecting to my making any inspection what- 
ever. This now is changed, and they are anxious to have an inspec- 
tion made. A number have written me, or asked me verbally, to 
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make inspections of their orchards, and in many cases where I have 
gone to make inspections the owners have dropped their other work 
and have gone with me through their orchards, and seemed to be 
anxious to learn all they could upon the subject, both as to the 
extent their orchards were affected and the methods to be used to 
eradicate the pests. 

I am thoroughly satisfied that the work of the Department has 
awakened a great interest among the farmers and fruit growers in 
my district in this important matter, and it would be a very serious 
mistake and would result in great loss if the work was to be dropped 
at this stage of its development. Further inspection and instruc- 
tion will be necessary to demonstrate fully to the people the danger 
to their orchards from the spreading of the pests which infest them, 
especially the San José Scale, and what is necessary to be done and 
what can be done to protect them. The work should also be con- 
tinued for the reason that there has not, as yet, been sufficient time 
for the results of our past work to show fully. This is especially 
true where the work has been doone on trees which were going into 
a decline; the new growth has not yet had time to show itself fully, 
and even on trees which were still apparently healthy, the results 
of the spraying and pruning cannot be fully appreciated from one 
year’s growth. From my observation I would most emphatically 
say this work should be continued, and I sincerely hope the Legisia- 
ture at its next session will make a liberal appropriation to carry 
on the work; it will be money well spent and will bring as large 
and beneficial return as any money expended by the State. 

In my district in the orchards where spraying has been done I 
find the spreading of the San José Scale has been decidedly checked, 
but the hot, dry weather of the past summer has resulted in a much 
larger number of the young Scale surviving, and a consequent 
spreading of the pest. I find that there is no doubt but that it is 
spreading to a very considerable extent all over the district, and 
unless steps are promptly taken to prevent it, will ultimately 
destroy most if not all the fruit trees in the district. 

In Juniata county I have no demonstration orchard, but have 
given a number of demonstrations in orchards owned by idividuals, 
which were well attended, and great interest was shown in the work. 
At these meetings there were not only practical demonstrations of 
the spraying of the trees, but also instructions as to how to prepare 
the material for spraying and the proper method of applying it, 
and instructions on pruning trees, and fertilizing the orchards. I 
find that the people who were present at these meetings have been 
making use of the instruction thus received, and have been instruct- 
ing their neighbors and friends along the same lines. 

In Mifflin county there is a demonstration orchard at the County 
Poor Farm, where several demonstrations of spraying were made 
which were well attended, and great interest was shown by those 
present. I feel that the work done at this orchard has been of great 
benefit in getting the farmers and fruit growers interested in this 
work. sa: 

In Huntingdon county the farmers and fruit growers do not seem 
to have taken as much interest in the work until recently as in the 
other two counties, but since they have seen the results of the work 
done on the demonstration orchards they are becoming more in- 
terested and will eventually, I believe, become as deeply interested 
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as in the other counties. This indifference in Huntingdon county 
may possibly be accounted for by the fact that the San José Scale 
does not seem to have spread over so large a portion of that county 
as it has in the other two counties, and the destruction where it 
does occur has not yet been so great. 

1 am of the opinion, however, that there should not be too many 
of what are known as Public Demonstration Orchards. I believe the 
farmers would be more generally benefitted and instructed, and be 
more likely to attend, if the demonstrations are given in private 
orchards throughout each county, at points not too far distant from 
each other; orchards being selected in which trees are infected with 
the Scale, if possible. The instructions, as given at present, should 
be continued. In this way while there may not be as many persons 
at any one meeting, yet, I believe more will attend in the aggregate 
than would do so if the demonstrations were held only at one or two 
central places in each county. 

I find that a preparation known as “The Target Brand,” and some 
preparations of oil, have been used in different parts of the dis- 
trict, and while all of them seem to have had some effect on the 
Scale, yet, so far as I have been able to determine, I do not believe 
any of them are as effective as the lime and sulphur wash, and none 
of them seem to have as beneficial effect on the trees themselves; 
the latter not only produces a vigorous new growth on the tree, but 
also is exceedingly beneficial in destroying all noxious insects and 
growths on the trees, such as the canker worm eggs, plant lice eggs 
and wooly aphis, and tends to prevent blight. 

The State Secretary of Agriculture and the Economic Zoologist 
cannot be too highly praised and commended for the very active 
interest they have taken in this work, and there can be no doubt but 
the farmers and all other ctiizens of the Commonwealth will in the 
future honor their memories for the great benefit they have con- 
ferred upon the State by what they have done. 

Indiana County. 

Inspector, G. W. Sloop. 
District: Indiana county. 
Demonstration orchard at Indiana, Pa., in charge of Inspector 

Sloop. 
In my inspections in Indiana county I have found the San José 

Scale not general, but isolated, here and there. During the summer 
I found about twenty infested orchards. The infested orchards are 
so scattered that in a few years’ time the spread of the Scale would 
be general. As it is, the owners are now aware of its presence and 
know how to suppress it. The orchards in which scale was found 
last summer were sprayed last winter with the Lime and Sulfur 
solution with good results, the balance will be sprayed this fall. All 
orchards, with one exception, found infested with Scale were trace- 
able to the nurseries as source of spread. 

At present the farmers and fruit growers are taking a more lively 
interest in fruit growing than two yearsago. This can be attributed 
entirely to the effors of the State in their behalf. Some years ago 
considerable planting of fruit trees was made. The result of these 
plantings generally was poor. This was due mostly to unscrupulous 
tree dealers, duplicating orders, a general ignorance of horticultural 
and spraying methods, and varieties adapted to their climatic con- 



160 ANNUAL REPORT OF THE Off. Doc. 

ditions. Since this work has been started here the people have 
been placed in touch with literature bearing on fruit raising; and 
by the demonstrations and demonstration orchards. They have 
been taught how to prune, fertilize and cultivate, the varieties to 
plant, and) where to plant them, how and when to spray, and the 
materials to be used, and general orchard management. This work 
has resulted in a revival of the interest of fruit growing here, as is 
evidenced by the number of new orchards set out last spring and 
this fall, and more to be set out this coming spring. 

Should our work among the farmers and fruit growers be sus- 
pended at the end of this year I feel convinced that the interest now 
manifest will continue. They now have a better working knowledge 
than ever before, and know where to write for the best literature 
on the subject. Besides this, it is likely that an Indiana Horticul- 
tural Society will be organized this winter, and this will have a 
tendency to keep them better informed. All this will give the 
farmer and fruit grower surer chances of success than under former 
conditions. I am of the opinion, however, that the State would 
commit a serious error in abandoning the work at this time. Many 
fruit growers have started work on the strength of the State’s help 
and will now look for it. The education of the fruit grower, through 
the methods of our Department, has proven successful. 

In my inspections over the county 1 have received most cordial 
treatment. I did not advertise my inspections as freely as the dem- 
onstrations, for two reasons. Being unfamiliar with the territory 
ahead, it was almost impossible to state a week ahead the territory 
I would work, and the fact that Indiana county is covered by rural 
telephone, my presence in any given section was known through the 
farmers phoning to each other, and my coming being known in ad- 
vance. 

The only spray used for scale here is the boiled Lime and Sulfur 
solution. The spraying done by myself and by owners of infested 
orchards with my outfit showed best of results. I failed to find any 
living scale on the trees that I treated myself. It might be stated 
here that Scurfy and Oyster Shell Scale are prevalent often to an 
injurious extent. Have found young apple orchards injured by 
Scurfy Scale and young and bearing apple orchards seriously dam- 
aged by Oyster Shell scale. 

The outlook for fruit growing in this county never has been better. 
We have here quite a number of fair-sized commercial orchards. 
These orchards have never given best of results on account of 
inexperience and lack of knowledge of general orchard management. 
The owners of these orchards in most cases have availed themselves 
of the work done for them and are planning to handle their orchards 
along modern lines and also to increase their size, and at the same 
time more new orchards are being planted. In my work here I have 
found too many varieties. The new orchards are being planned for 

fewer varieties. 
There are now plenty of peach orchards, but through poor man- 

agement the crops have been few and far between. 
We can further help the farmers and fruit growers by continuing 

the work. The inspection is important. In the demonstration or- 
chards the planting of young trees is advisable. In the planting 
of commercial orchards it might be well to have us available if 
wanted to direct the planting and give the owner yearly working 
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plans. I would not recommend the abandoning of our work in old 
orchards. This part of the work should be continued in order to 
teach the owners how to get better results from old orchards while 
the new ones are coming on. [This is an important point, well 
taken.—H. A. S.] There should be State control of the fruit tree 
salesman. [We fully endorse the idea that the State should control 
the fruit tree salesman, to prevent fraudulent practice by him. This 
should catch the rascals and aid reliable nurserymen.—H. A. 8.] 
The duplicating of orders and fraud practiced by many of them isa 
decided injury to the business. 

In the inspection work very little borough inspection has been 
done. The rural inspection has been pushed and borough inspection 
left for bad weather. All villages covered in rural inspection have 
been inspected. The principle boroughs and towns can be reached 
from here by railroad and can be worked in the winter time and 
unseasonable weather. In the borough inspections I have made a 
practice of destroying trees when found infested with San José 
Seale. This has always been done with the hearty co-operation of 
the owner. : 

The following townships have been completed: White, Rayne, 
Washington, Cherry Hill, Brush Valley, Centre and Armstrong. 
The following townships have been partly inspected: South Ma- 
honing is all inspected but small strip on northern portion, southern 
half East Mahoning, western portion of Grant and Green, northern 
half of Black Lick and Burrell, and eastern half of Young. 

Juniata County. 

Inspector, James Bergy. 
District: Huntingdon, Juniata and Mifflin counties. 
See report of Mr. Bergy, under Huntingdon county. 

Lackawanna County. 

Inspector, A. O. Finn. 
District: Lackawanna and Susquehanna counties. 
Demonstration orchard at Dalton, Pa., in charge of Inspector Finn. 
During the two years of my inspection work, I have covered 

nearly one-half of the farming districts of Lackawanna and Susque- 
hanna counties. Last year, with only two exceptions, I found San 
José Scale in every township, those exceptions being Fell and West 
Abington. 

In the townships where found it occurred on an average in from 
three to ten places to a township, usually on young trees from a 
nursery, one to three years old. In the town of Dalton I found it on 
half of the premises inspected, and some were very bad infestations. 
In Scranton I found it on about twenty per cent. of the places in- 
spected. 

This year in Susquehanna county I find it about the same in the 
farming districts as I found it in Lackawanna county last year. In 
two of the townships I found no San José Scale. 

In the territory worked, with very few exceptions, no spraying 
has been done, except around Dalton where the demonstration or- 
chard is established, and where I found the worst infestation. Ma- 
terial used has been the boiled Lime and Sulfur with good results 
where thoroughly applied. 

11—7—1908. 
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I know of four orchards where boiled Lime and Sulfur has been 
very successful in controlling Oyster Shell Scale. Occasionally I 
meet with the men who claim to know just how to care for trees, but 
do not doit. I find men who are spraying with Bordeaux and Paris 
green before the buds burst for Oyster Shell Scale and say that they 
know that they are killing the scale, but such men are scarce in 
my territory, because there is only now and then a man who is try- 
ing to do anything in the way of spraying, or intelligent pruning. 

In Lackawanna and Susquehanna counties there are very few 
extensive fruit growers. 

Dairying has been the chief occupation of the farmers in this 
section. In some parts fruit is grown at a profit. The soil and cli- 
mate are well adapted to the growing of the very best varieties of 
apples, and I believe there are many places where commercial or- 
chards could be made very profitable, but no one in either county, 
so far as I know, has gone into fruit growing on a modern, exten- 
Sive plan. 

The attendance at the demonstrations this year has been compara- 
tively small, yet I can see that the work done‘at the Dalton demon- 
stration orchard has had its influence. Farmers and townspeople 
who never attended the meetings have taken up the work in their 
own orchards. i 

There is a growing interest in the work. Two years ago when 
I began it in this section the farmers knew nothing about it or its 
object. They are gradually growing to feel that it is being carried 
on to aid them in fruit growing rather than to incur an unnecessary 
expense upon them. 

Generally speaking, I have met with but very little opposition, 
and with but few exceptions the farmers and fruit growers have 
taken favorably to the work. The more intelligent and successful 
the fruit growers, the more courteous and appreciative I find them 
to be. 

It seems to me that the inspection work should continue long 
enough to give informatoin to the fruit growers who know nothing 
concerning the scale and how to control it. In the two hundred 
or more places that I found San José Scale during the last two years,_ 
I have never found it in a single place where the party knew that 
he had it, and, of course none had sprayed for it. 

I think that if the work should be suspended at the end of this 
year it could not but be attended with serious results, for it is up 
to the State to make good the work that it has undertaken this year. 
I refer especially to the demonstration orchards. 

The farmers are looking upon the work with critical eyes, and 
rightly, too. Therefore, I say that it is up to the State to make good 
its claims, and this cannot be accomplished in one year. 

When the farmers are thoroughly convinced that spraying means 
dollars and cents to them, and that it is practical, they will take to 
it readily, and not until then. They look upon the work as being 
a great deal of trouble, without due compensation for their labors. 
They are inclined to look upon Inspectors as men sent out by the 
Department, who know little or nothing about the practical side of 
fruit growing. It is the practical man that appeals to the farmer. 

If the work is to continue with growing success, the men sent 
out must be men that will command the respect of the public and 
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insure confidence in the directions from the Department. We must 
get the confidence of the farmer before we can win him to our 
way of thinking. I believe this can be accomplished by the success- 
ful management of the demonstration orchard, and by earnest, ener- 
getic work on the part of the inspectors in behalf of the farmers. 
Some of the farmers do not appreciate the work the State is doing 
and are not co-operating with the Department as they should. This 
is due largely to ignorance of the Department and its work. I think 
the demonstration orchard should be conducted on a thoroughly 
practical basis, having the best equipment so that the work can be 
accomplished with the least possible expense. 

I believe also that great care should be exercised in the selection 
of an orchard, as an orchard of inferior varieties or unfavorable soil 
conditions cannot show satisfactory results. We cannot afford to 
take the worst old run-down orchards and attempt to set them up 
as examples of what an orchard should be. The best in my section 
are none too good. 

Lancaster County. 

Inspectors, E. C. Bowers and J. D. Herr. 
District: (E. C. Bowers) Northern Lancaster and Lehigh counties. 
Demonstration orchards at County Home and Home for Friendless 

Children at Lancaster, in charge of Inspector Herr. 
The orchards in the district in which I have worked, namely Lan- 

easter county, north of the Pennsylvania railroad, Lehigh and Berks 
counties are very generally infested with San José Scale. Prior to 
the work of the Department in the fall of 1905 very little spraying 
was done, largely due to the fact that owners of fruit trees were 
ignorant of the best methods of combating the pest. The orchard 
demonstrations given by the inspectors were highly educational, 
which is proven by the fact that many persons who are at this time 
successfully controlling the scale received at these meetings the in- 
structions and also the inspiration to save their trees by the use of 
the Lime-Sulfur wash. 
Much mischief is done by unscrupulous agents going over the 

country selling oils, etc., which generally are more harmful than 
helpful. This can easily be counteracted by the Inspector showing 
the difference in trees treated with poor insecticides, and those 
treated with Lime-sulfur. 

Generally speaking, much interest is manifested in the work, and 
the benefits which have been derived by the fruit growers and farm- 
ers cannot be computed in dollars and cents. The outlook for fruit 
growing is becoming more encouraging each year, since the people 
are learning how to care for their trees after planting them. 

The demonstration orchards should be continued by all means for 
in them it can best be demonstrated what can be accomplished. 

Lawrence County. 

Inspector, J. W. Cox. 
District: Beaver, Lawrence and Mercer counties. 
See report of Inspector Cox, under Beaver county. 
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Lebanon County. 

Inspector, F. R. Fertig. 
District: Lebanon county. 
Demonstration orchard at Lebanon, in charge of Inspector Fertig. 
Conditions in Lebanon county in the matter of tree growing are 

probably not vastly different from what obtains in other districts of 
Pennsylvania. Trees that were sprayed, and sprayed properly, are 
healthy, good-looking and fruit-bearing; trees that were neither 
sprayed nor pruned are infested with Scale and appear to be dying 
off very rapidly. Without having exact figures at my disposal but 
basing my opinion on what I have seen during frequent trips through 
the country districts of Lebanon county, I venture to say that fully 
fifty per cent. of the fruit trees are infested with San José Scale to 
a greater or lesser extent. While Scale is to found in every 
orchard, not every tree is infested, and as a rule the efforts being 
made toward extermination have been foud most satisfactory. 

The most popular materials in-use in our community for the ex- 
termination of Scale are: Lime-sulphur, Scalecide, Kill-O-Scale, and 
Target Brand oil. So far as-my experience goes, I have found that 
best results have invariably been secured from the use of Lime-sul- 
phur, and next, by Scalecide. 

As to the efforts being made by the State to assist in successful 
and profitable horticulture, I am glad to say that it is meeting with 
more general appreciation, and the Inspectors are being much more 
generously and hospitably received. This change in the attitude of 
the tree grower and farmer has been especially marked during the 
past year. Prior to that period the Inspector was permitted on the 
premises with grudging consent on the part of the owner, and not 
infrequently the property owner’s distrust and suspicion was so ill- 
concealed, and so disconcerting to the visiting inspector as seriously 
to impair his usefulness at such a place. At that time, of course, 
the agriculturist looked upon the visiting inspector as a sort of 
“orafter” with a State license in the shape of an appointment in the 
State Agricultural Department. Since then these suspicions have 
all been dissipated by the excellent work done, by the good results 
obtained, and more than all by the complete assurance that the 
service is rendered entirely free, and that no charges follow in the 
wake of the inspector. 

As a result the inspector is now a welcome visitor. He is no 
longer permitted to inspect, but is cordially invited to do so, and 
is met with open arms, and an abundant and sincere welcome. Why, 
many farmers now await with impatience the coming of the In- 
spector, and often the plow or harrow, or perchance even the thresh- 
ing machine, is abruptly abandoned while the eager place-owner con- 
ducts his visitor over the premises so that he may miss nothing of 
the benefits of the inspection. and so that no tree may be overlooked. 

I cannot point too strongly, or too extravagantly to the benefits of 
the public demonstration orchard. It has been of inestimable 
benefit. In the course of his tour the Inspector tells the tree grower 
of the benefits of pruning, of spraying, and of other treatment of the 
trees and the fruit, and innumerable times he will be accosted with 
the question as to how it is to be properly done, what materials 
must be used, and scores of other queries. Many farmers also point 
to poor results obtained in neighboring orchards which have been 
sprayed. To such, the public demonstration orchard is a perfect 
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mine of information, for there is to be found a practical demonstra- 
tion of almost anything he desires to know and there too, the oppor- 
tunities for detailed illustrations exist. 

It is most gratifying to note the increasing interest farmers are 
taking in the extermination of the Scale and other insects which 
endanger their trees. ‘They have come to a full and wholesome 
realization of the fact that they must do something to preserve their 
trees or else lose them, and as a consequence they are doing their 
best to help carry out the wishes and directions of the Department. 
Moreover, many of them have taken note of the fact that their neigh- 
bors who take good care of trees, are reaping increasing rewards for 
their labors in securing better fruit, and that has acted very ma- 
terially as a stimulus to horticulture on more modern lines. 

Not a few farmers and tree growers have expressed to me their 
conviction that the work in which we are interested is one of the 
greatest undertaken by the State for the benefit of the farmer This, 
of course, is a stimulus to the inspector and affords encouragement 
to greater activity. It is genuine encouragement to have farmers 
invite you to make another visit, or to repeat it two or three times, 
and offer in addition to invite his neighbors around to see a demon- 
stration, when only a year, or possibly a year and a half ago one 
had almost to force his way into an orchard. 

So far as the outlook in Lebanon county is concerned, I take pleas- 
ure in reporting that there is brilliant prospect of better fruit. By 
keeping before the farmer the need and methods of pruning and 
spraying, and educating the tree grower to the benefits which may 
be derived by so doing, the day will not be long delayed when all 
tree growers will do their share in the work, and every insect-pest 
making trouble now will be under control. 

Of course, this happy and much-to-be-wished-for time is made more 
uncertain by reason of new obstacles in the shape of unreliable and 
unwarranted insecticides which are being placed in the market by 
unscrupulous dealers, who are doing their best to enrich themselves 
at the expense of the tree grower. I would strongly advocate legis- 
lation to curb this growing evil. Dealers should be restricted to the 
sale of goods which have been tested and known to be absolutely 
reliable and effective. The sale of poor insecticides is not only an 
injustice to the buyer but naturally retards the work of exterminat- 
ing the Scale. But here again the service of the Inspector is of vast 
benefit to the tree grower, for the Inspector can be of inestimable 
value in suggesting best treatment, and by his experience can rec- 
ommend such materials as are known to be most conducive to the 
health and safety of the trees. In this regard the demonstration 
orchard is again conspicuous as a means of illustrating the value of 
such compounds. 

In my opinion it would be well to hold orchard meetings during 
the rest of the fall season, and during the next spring, conducting 
such meetings in the different townships perhaps all day, devoting 
the mornings to tree pruning, and the afternoons demonstrating 
proper methods of spraying, and concluding in the evenings with 
public lectures and conferences on both subjects. 

I am convinced that as far as Lebanon county is concerned, at 
least, that if there was even a suggestion of abandoning the work 
at this time, there would be a protest of vigorous kind, from her 
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citizens, and from my experience during occasional trips to neighbor- 
ing counties, I am led to believe that the same sentiment prevails 
elsewhere. 

The farmers agree that it would be a loss to them in many ways, 
and it would be especiaiiy Ccpicrable in view of the fact that many 
of the tree growers have practically only started their advance- 
ment and are looking to the State for assistance, now that the work 
has begun. Interest has just taken hold of the tree growers as a 
class, and to abandon the work now would mean a retrogression 
to old conditions and the undoing of all the excellent work which 
has already been accomplished. 

Instead of abandoning the work, let it be better cultivated and 
spread over a wider territorry. This end could probably be more 
easily achieved if Inspectors of the Department were accorded the 
privileges of speaking at the various Farmers’ Institutes, where the 
subject could very properly and beneficially be discussed.. 

Lehigh County. 

Inspector, E. C. Bowers. 
District: Lancaster and Lehigh counties. 
See report of Inspector Bowers, under Lancaster county. 

Lycoming County. 

Inspector W. G. Winner. 
District: Lycoming county. 
Demonstration orchard at Williamsport in charge of Inspector 

Foster. 
Report prepared in office of the Zoologist from notes and corre- 

spondence of W. G. Winner, and C. E. Myers, both of whom have 
been engaged as inspectors in this county. 

In Hughesville borough, San José Scale was found almost every- 
where. In the vicinity of Williamsport, it was so bad in 1907 that, 
by the end of 1908, one-half of the trees might be expected to die, 
and the other half be almost beyond redemption. Leaf blight 
was very bad in the middle and northern portions of the county, 
especially affecting the Baldwin and Smith’s Cider trees. The dis- 
ease carries over from year to year, preventing the development of 
normal crops. 
Where spraying has been resorted to, success or failure has re- 

sulted according as the farmers have, or have not, followed the 
directions given in the Zoological Bulletins. Some damage has been 
caused by the use of lve solutions. 

Prior to 1908, probably less than 5 per cent. of the properties in- 
spected showed infestation, and less than 2 per cent. of the trees, 
taking the entire rural territory covered. In 1908. the condition was 
found to be worse, where spraying was not done. It has spread to 
places where two years age, it was not. The season of 1908 has 
been very favorable for its further spread. 

Decided interest was shown two years ago in the attendance of 
farmers, at the demonstrations given to show how to destroy San 
José Seale, though only one farmer in fiffy knew San José Scale, at 
sight. Now, many having learned to know San José Scale, are en- 
thusiastic in their interest in spraying. 

Progress can not be as rapid if the office suspends this work as 
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it would continue to be if this public work was continued. How- 
ever, the seed of care in fruit culture has been sown and some of 
the results will perpetuate careful methods. The enthusiasm of the 
farmers and fruit growers is assurance of cordial reception to the 
Inspectors. 

The spray material in common favor is the home-boiled Lime-sul- 
fur wash; some have used banner lye, but that not only killed the 
San José Scale but also damaged the bark of the trees. 

The results are most favorably when Lime-sulfur wash is used, 
though good results have in a few instances been obtained by a 
careful application of some other material. 

In every case thorough spraying is indispensible to good results. 
The outlook is a good one for those who carefully spray and prune 
their trees. The people are glad to get advice and can be materially 
aided by a continuation of the work of the Division of Zoology. 

. Mercer County. 

Inspector, J. W. Cox. 
District: Lawrence and Mercer counties. 
See report of Inspector Cox under Lawrence county. 

Mifflin County. 

Inspector, James Bergy. 
District: Huntingdon, Juniata and Mifflin counties. 
Demonstration orchard at Lewistown, in charge of Mr. Bergy. 
See report of Mr. Bergy under Huntingdon county. 

Montgomery County. 

Inspector, J. 8S. Briggs. 
District: Montgomery county. 
Demonstration orchard at Norristown, Pa., in charge of Inspector 

Briggs. 
I will make my territorial report brief and pointed, not knowing 

how much space you have for a report. I could make it long, for 
considering the time spent much could be said, but I know that it 
is not wanted in this case. 

About forty-five demonstrations in spraying have been given, 
about twenty addresses on life habits, history and treatment of the 
three chief Scale insects, viz: San José, Scurfy and Oyster Shell, 
aside from those given at the demonstrations, in High Schools, 
Grange Meetings, Farmers’ Clubs and Haverford College. 

With but one exception I have been received kindly, that party is 
said to have dismissed his wife when she united with the church 
and it is said he horsewhipped a hired boy until the neighbors inter- 
fered. I told him I was going to inspect his premises whether he 
wanted it or not and I did it. 

Farmers and fruit growers admit there never has been such an 
interest in this work before. More spraying was done this last year 
than in all previous years together. About 25,000 new trees have 
been planted in this county this year. Many have made a finaneial 
success of their orchards. One man alone cleared $6,000. Old or- 

chards have been restored and the Scale held in check. The people 
generally look upon the work of our Department as a good work. 
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Montour County. 

Inspector, A. W. Stephens. 
District: Columbia, Montour and Northumberland counties. 
Demonstration orchard at Danville, Pa., in charge of Inspector 

Stephens. 
I shall speak of Columbia, Montour and Northumberland counties, 

the territory in which I have eee working rather than the territory 
in which I live. it way uc of general interest, however, to note that 
a hasty examination of one back yard in Lewisburg this fall showed 
San José Scale infested apple, plum, quince, grape, lilac, currant, 
rose, peony, balsam, ageratum and pumpkin. 
My territory is, like other parts of Central Pennsylvania, moun- 

tains with valleys between. A wide range of soils and considerable 
variation in climatic conditions have had much to do with localizing 
fruit growing. On the hills and mountains much fruit has been 
planted, while in the valleys little is found except old apple and pear 
trees. This localizing has had much to do with the distribution of 
the San José Scale, which is abundant in those sections where the 
fruit has been planted most often. 

In general the habit of the community is to grow grain. Fruit is 
invariahly a side line. A man who owns a large apple orchard which 
is thoroughly neglected said to me recently “J grow first for bread, 
—this is by- -work.” In very limited areas, close to good markets a 
few men are studying and putting into practice what they learn. 
These men are interested in our work—they spray. In this territory 
San José Scale did not multiply rapidly during the season of 1907, 
but the increase in 1908 made up for any sluggishness of the pre- 
ceding year. 

Columbia county has not yet been inspected. A day’s work near 
Millville showed no Scale, but a number of visitors at the Blooms- 
burg fair claimed to have the pests on their premises in the southern 
part of the county. 

I cannot compare the interest of the people of this county in the 
care of their trees two years ago and now, but Columbia county is 
progressive and is said to grow excellent apples. 

Montour county was visited in 1906 and 1907. About 50 per cent. 
of the farms have some ~:n José Scale. In a few regions it is as 
serious as in our southeastern counties but these sections are lim- 
ited in area. Since completing the inspections I have not visited the 
county except to go to the demonstration orchard at Danville. Each 
demonstration has been well attended and several people have at- 
tended every demonstration given. I have heard from several that 
they have sprayed successfully. The example of these men, usually 
young men and progressive, will mean much and I believe it is en- 
tirely safe to say there is a more active interest in spraying, and a 
more definite knowledge of scale insects than there was two years 
ago. 

Northumberland county. I started in 1907 in the northern end of 
the county and have covered about half of the county. In two 
localities I found Scale, especially prevalent, and learned that it 
had been known in those localities since 1898. The summary of the 
five months work just passed is as follows: 
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Infested with 
San José Scale. 
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While 41 per cent. of the farms inspected have some San José Scale 
probably not more than 10 per cent. of the total number of trees 
are infested. The significant fact is that this insect is very gener- 
ally distributed and it will be a very short time indeed, until we, 
in this section reach the condition found now in eastern Pennsyl- 
vania, unless the work we axe doing shall arouse a large part of our 
farmers to action. 

The varying attitude of the different men toward our work may be 
shown by two examples: In the fall of 1906 a demonstration was 
given seven miles south of Danville. Fifteen attended, all, including 
the owner, were young men. ‘This summer while inspecting I found 
that 8 of the fifteen had sprayed and most of them very successfully. 
In one case, an afternoon’s inspection failed to show any living 
Scale, so thoroughly had the work of spraying with the Lime-sulfur 
wash been done, though the bark showed abundant evidence of 
serious infestation previous to the spraying. In the spring of 1906, 
another demonstration was given, near Fisher’s ferry. <A block of 
500 apple trees was badly infested. After the demonstration the 
owner sprayed all the trees, but to-day, after three seasons, his 
orchard is infested as before and his neighbors, all old men who want 
to sell their farms, are waiting to see how he would come out before 
trying to spray their own trees. These examples are typical. 

I believe that in Northumberland county the interest in San José 
scale, and in the better care of fruit trees, is greater than two years 
ago. Among the grain farmers no action has come. . The truckers 
and fruit growers have advanced from interest to action. 

Should our work be discontinued at the end of the year there 
would be no more noticeable result than would happen should the 
State stop all its road building. Our roads might be no worse than 
before the State began to help, but we would now take a long slide 
backward. Results in this work cannot be measured nor shown in a 
year nor in two or three years, but the work is a continually growing 
work whose results will be shown for many years to come. I believe 
it would be a real calamity to discontinue the definite instructions 
in combatting insects, which we have been carrying on. 

The inspector is always cordially received. Practically the only 
material used to any extent in this territory is Lime-sulphur or Lime- 
sulfur salt. Results have been excellent when the work has been 
thoroughly done, but thoroughness is essential. Two peach or- 
chards show this need beiter than any argument. In the first, the 
owner supervised the work, the trees were sprayed twice, as they had 
been badly infested. Later, I could find no live Scale. Nearby 
another orchard had been sprayed five times by the hired man and is’ 
still infested badly in places. 

The outlook for fruit growing is excellent. The variation in cli- 
matic conditions makes ‘good judgment necessary in selecting site 
and location, but the markets within driving distance will consume 
all of every erade one can produce. There are as yet very few thor- 
oughgoing fruit growers, but all» who are attending to business 
succeed. 

12 
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Northampton County. 

Demonstration orchard at Redington in charge of B. S. Moore. 
See report of Inspector Moore under Schuylkill county. 

Northumberland County. 

Inspector, A. W. Stephens. 
District: Columbia, Montour, and Northumberland counties. 
Demonstration orchard at Sunbury in charge of A. W. Stephens. 
See report by Inspector Stephens under Montour county. 

Perry County. 

Inspector, T. C. Foster. 
District: Perry, Snyder and Union counties. 
Demonstration orchard at Loysville,in charge of Inspector Foster. 
The demonstration orchard feature of the work undertaken by 

the Department this year has been attended by varied degrees of 
success and satisfaction, owing largely to the great difference exist- 
ing between the conditions of the orchards selected, and the interest 
manifested by their owners or managers in carrying out the program 
of operations prepared by your Inspectors. 

In a general review of the question ‘of attendance in my own 
district, the opinion is well based that the greatest interest through- 
out was exhibited along the lines of pruning and improving methods 
of orchard treatment. 

In commenting upon the condition of the San José Scale in Union 
and Snyder counties, where the inspection work has been completed, 
the following observations will record the status of destructiveness 
already inflicted by this insect, viz: In Union, where the presence 
of the Scale, in the boroughs especially, has reached an alarming 
stage, some effort has been made to save the trees, while in the rural 
districts, where also a large percentage of orchards are infested, a 
too feeble effort has been made to control the Scale, due principally 
to the fact that in the majority of instances the scale had not as 
yet dealt its last deadly blow. 

‘A more determined stand has been taken in Snyder county, how- 
ever, where we find during the past season, besides the several in- 
dividual equipments in use, three parties had specially fitted them- 
selves for the public spraying of orchards, and have accomplished 
much good as a result. It might be well to note that the San José 
Scale has been gaining ground in a great many instances throughout 
the district, chiefly due to the fact that the time when the public 
spraying demonstrations were held, the people generally entertained 
little fear of the pest, believing it impossible for an insect so small 
as to require a microscope to fully identify it, to work so much 
injury. 

_ To give an idea of the extent of the San José Scale in some sec- 
tions of Perry county, it might be well to refer toi one instance 
covering a day’s travel, where out of twelve orchards inspected, 
there were ten premises found infested with the San José Scale, and 
that, too, very badly in two or three cases. In this and some other 
sections of the county, the Scale has increased so fast within the past 
two years, that the owners of the property are becoming alarmed. 

The interest in our work throughout the district is becoming mani- 
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fest, almost generally since a more thorough knowledge of the sub- 
ject has come to the people by reading the Zoological Bulletins 
and the innumerable references to our work appearing in the county 
papers. It has been my experience, that nearly all the publishers 
of county papers are glad to have articles to print, especially when 
they do not require re-editing. 

It would be difficult to estimate the loss to the fruit-growing in. 
dustry of the State, should the work now being carried on in the 
interest of the farmers and fruit growers, be discontinued. The 
thought now entertained by many observers is that unless the work 
as now conducted be kept up and some enforcement of law be made 
respecting the control of destructive insects and diseases, that the 
future of fruit-growing will resolve itself into a specialized profes- 
sion, conducted by men who will give their entire time and attention 
to that which appeals to them as being the most elevating of all 
agricultural pursuits, viz: the production of fine fruits. 

In the large majority of instances, the work of inspection in my 
district has been accorded satisfactory recognition and respect. This 
condition is ofttimes due to the items appearing in the local news- 
papers, announcing my presence in a certain section, on an Cache 
inspection tour. 

The spray material most generally used for San José Scale is the 
Lime-sulfur formula, although a number of the peach growers of 
Snyder county were induced to try “Target Brand” soluble oil, which 
most of them admitted as not proving as good as lime and sulphur. 
The results from the spraying varied in accordance with the thor- 
oughness of application. In many instances, which are well known, 
the Scale has been well controlled. 

For the further help and encouragement of our fruit growers, I 
would suggest a continuation of the service at present being ren- 
dered, with such further help as can be given by an increased appro- 
priation. 

Philadelphia County. 

Inspector, M. E. Shay. 
District: Delaware and Philadeiphia counties. 
See report of Inspector Shay under Delaware county. 

Potter County. 
Inspector, M. L. Benn. 
District: Potter and Tioga counties. 
Demonstration orchard at Coudersport in charge of Inspector 

Benn. 
Although this district is infested only to a small degree with San 

José Scale, it has a worthy substitute in the universally prevalent 
Oyster-Shell Scale. Every old apple orchard is infested, and having 
the sap sucked out, much to the weakening of the tree and the de- 
teriorating of the quality of the fruit. Nor is this the only dam 
age. Within the same year or next, after young orchards are 
planted, the Scale is carried to them and henceforth their struggl2 
for existence begins. I find young orchards, nearly every week, with 
a majority of the trees being held back from three to five years in 
their growth and fruitfulness by this insignificant substitute for 
San José Scale. The inspection for San José Scale is of great im- 
portance in this slightly infested district in that the finding and 
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suppression of it here and there over the counties means the con- 
trolling of its spreading for a few years at least and the saving of 
many orchards both large and small which never would be sprayed 
were they to become infested, thus meaning a total loss to owners. 

As to the success of the demonstration orchard movement, I can 
Say that it is filling a long felt want but only ina very limited way. 
There are not enough of these demonstration orchards in these coun- 
ties. The matter of transportation and access of visitors is only one 
reason for this statement. Only a limited number of local visitors 
can be present at demonstrations. There are no trolleys in the coun- 
ties and only one or two steam roads, and they do not carry passen- 
gers to within two or three miles of the orchards. Consequently 
only the people in general within a limited locality are reaping the 
benefits, while those within a greater radius are clamoring for some 
assistance. I am glad to say, without a bit of reference to self, in 
the matter of success, but for the sake of the greatness of this un- 
precedented movement by the Department that the Tioga county 
orchard at Wellsboro has proven a success in every way. Results, 
interest, and benefits were far beyond those expected. The results 
at the Potter County Home orchard were satisfactory, as far as 
pruning and spraying were concerned, but the varieties of fruits we 
found to be very unsatisfactory. 

The choosing of a good foundation orchard, or a poor, scrubby 
foundation orchard, to work on in the beginning is, in my judgement, 
one of the principle essentials to success. Not that the orchard 
taken must be a “model,’—that is to be worked for,—but it is “hard 
to get blood out of a turnip.” You must have some foundation to 
work on. Judging from this year’s work, in two very different or- 
chards, I should say that this is the keynote to the success of the 
undertaking by the Department. 

Without question, the work should continue along the lines laid 
out. A suspension now would be like a business man giving up the 
manufacturing of a good saleable article, after having it extensively 
advertised. 

The Inspector, I might say, is received in a friendly and appre- 
ciative manner. This district has never had very much agricultural 
interest showered upon it and they are indeed grateful for favors, 
such as looking their trees over and informing them as to the in- 
sects present, their extent and danger, and for suggestions as to 
their suppression. 

This northern tier of mountainous counties is an ideal location 
for producing winter apples. Having a heavy clay soil, Northern 
Spy, Baldwin, King and Greenings, the four standard apples, may 
be grown to perfection. Their color, and especially the quality and 
flavoring cannot be surpassed. Not enough can be done or said 
toward influencing the farmers to do more commercial planting and 
toward helping them in getting started toward the proper way to 
care for and spray their orchards for the suppression of the ever 
present pests and diseases. 

Schuylkill County. 

Inspector, B. S. Moore. 

District: Schuylkill county. 
The inspections in this county cover twelve townships in the 

southwestern part of the county, with as many more to inspect. 
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Fully ninety per cent. of the orchards visited are infested with 
San José Scale. Nearly all of these orchards are those planted 
within the last two years. I met instances where whole peach and 
plum orchards had been lost or rather killed by the Seale. In some 
instances they had sprayed. The proper material had not been used, 
or it was not properly prepared and applied. 

The people are, however, awakening to the need of making proper 
and timely moves to rid themselves of this pest. This was largely 
brought about by the inspectors sent out by this department going 
to the orchards, and coming in contact with each and every farmer 
and fruit grower personally. 

Talks were given at granges and farmers’ picnics throughout this 
section. We always had fair sized audiences, many questions were 
asked, as well as requests received by mail from other sections of 
the county for inspections to be made, and quite a few where they 
have sprayed and request re-inspection. 

Materials used in spraying were principally home-boiled lime and 
sulphur, and commercial lime and sulphur, also some of the insecti- 
cides, such as Scalecide and Kill-O-Scale. From my observations | 
would say that the lime and sulphur, either commercially prepared 
or made on the premises, have given best satisfaction. 

I would also state that the instructions on pruning and orchard 
cultivation given by this Department has done good work. There 
are quite a few requests for instructions on pruning of young or- 
chards. Now a word on the demonstration orchard; Schuylkill 
county feels that it should have a demonstration orchard. The sit- 
uation at the County Home so far as the trees are concerned is per- 
haps not the best for showing work on a demonstration orchard. 
But from what I can learn they are about ready and willing to make 
some reasonable move in starting a young orchard. 

I hope this may be taken into consideration all around and that 
next year Schuylkill county will have a demonstration orchard. 

The Inspector meets fair and cordial treatment at nearly every 
place to which he goes; especially after the people are informed 
as to his mission. The newspapers of the county have been very 
generous to the Inspector and in many instances paved the way. 

In conclusion, I would say that the work is only fairly begun, the 
interest of the people in the preservation of their fruit and other 
trees, subject to this pest in town and farm is increasing. And to 
stop this work would be a step backwards. 

Snyder County. 
Inspector, T. C. Foster. 
District: Perry, Snyder and Union counties. 
See report of Inspector Foster under Perry county. 

Susquehanna County. 

Inspector, A. O. Finn. 
District: Lackawanna and Susquehanna counties. 
See report of Inspector Finn under Lackawanna county. 

Tioga County. 

Demonstration orchard at Wellsboro in charge of Inspector M. L. 
Benn. / 

See report of Inspector Benn under Potter county. 



174 ANNUAL REPORT OF THE : Off. Doc. 

Union County. 

Inspector, T. C. Foster. 
District: Perry, Snyder and Union counties. 
Demonstration orchard at Loysville, in charge of T. C. Foster. 
See report of Inspector Foster under Perry county. 

Venango County. 

Inspector, F. L. McClure. 
District: Butler and Venango counties. 
Demonstration orchard at Polk, in charge of F. L. McClure. 
See report of Inspector McClure under Butler county. 

Westmoreland County. 

Demonstration orchard at Greensburg in charge of G. W. Sloop. 
See report of Inspector Sloop under Indiana county. 

Wyoming County. 

Inspector, D. A. Iknuppenburg. 
District: Bradford and Wyoming counties. 
See report of Inspector Knuppenburg under Bradford county. 

York County. 

Inspector, E. F. Peirce. 
District: York county. 
In the section of York county over which I have worked for the 

past year, conditions differ greatly in different localities, both in 
orchards which have been sprayed and in those which have not been 
so treated. There has not been sufficient spraying in any one lo- 
cality to reduce the scale in that locality to any great extent. In 
fact the scale is worst in localities where the most spraying has been 
done; not, of course, on account of the spraying, but in spite of it. 
Up to the time when I commenced the inspection work, one year 

ago, very little spraying had been done except on premises where 
the scale was killing good sized apple trees, and the greater part of 
that was done with material which was almost wholly ineffectual, 
and in a manner which would not have been successful with proper 
material. The best conditions which I have to report are found 
in those exceedingly rare instances where an efficient antidote has 
been applied, although often in an imperfect manner, and where, 
while not killing all the scale, it has done sufficient good to keep 
the trees alive, and so to encourage its continued use. 

The worst conditions which I have to report are found in numer- 
ous cases, where an utterly inefficient material has been applied 
at considerable cost in time and money. In such cases I find the 
people greatly discouraged and indisposed to make any further 
effort. 

The premises in the territory which I have traversed where an 
efficient remedy has been persistently and thoroughly applied are 
indeed rare. I recall but two or three, and the neighbors a mile dis- 
tant did not know of their success, but were even using their sup- 
posed failures as an additional argument in favor of their conten- 
tion that it is futile to oppose a Divine decree. The fact that or- 
chardists were continuing to spray seemed sufficient evidence that 
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it was not doing any good. As to the percentage of trees which are, 
or have been, infested,—in one large section of perhaps forty square 
miles, taking fruit trees which have been planted more than one 
summer, the tree which does not carry San José Scale is an excep- 
tion. The percentage of infested trees approximates 100 per cent. 
In another section embracing the Southern River, and Muddy Creek 
hills, where the orchards are far apart and separated by large tim- 
ber tracts, it was not unusual to have to search for some time to 
find any Scale. I am not able to state what interest the people in 
York county took in the scale two years ago. There are many 
more people taking an interest in the subject than there were one 
year ago, and the ones who took an interest a year ago are taking a 
greater interest now. In fact I find that the people of a locality 
take a much greater interest a week after I pass through than when 
I am working there. The reception of the inspector is cordial, and 
in some cases effusively so. There are isolated exceptions to this 
rule. 

The remedies used in the section of York county which I have in- 
spected range all the way from ashes to horseshoes. The spraying 
has been mostly done with Scalecide, home-made Lime-sulfur, and 
Thomsen’s prepared Lime-sulfur. The Scalecide has mostly been 
used at a strength of 1-20 and 1-18. In either case I am not expert 
enough to detect the slightest benefit. 

A few have read the Bulletins of the State Zoologist and have 
used it at 1 to 10 or 1 to 12 in which case the benefits have been in 
proportion to the thoroughness of the work when applied to apple 
and pear trees. I know of an eight-acre peach orchard where the 
fruit buds were ruined by Scalecide on all except two rows, which 
were evidently treated with a weaker solution, as there was more 
scale on them than on the barren trees. 

The Thomsen Chemical Co., of Baltimore, last spring put upon 
the market a preparation of lime and sulphur and a quantity of it 
was sold in the southern part of York county, but in a territory 
which I had already inspected. 

I have seen five orchards where it\was used. In three of these the 
owners insisted that they had made a thorough spraying. In all of 
them the results were poor. This was a disappointment to me as 
I knew that the great bugaboo in the pathway of the lime-sulphur 
was its preparation. 

The benefits of the home-made lime-sulphur are in exact proportion 
to the thoroughness of the work, commencing down somewhere near 
zero in the case of the man who boiled the sulphur alone and mixed 
it with the cold slacked lime afterward, and ending at nearly 100 in 
the case of the man who properly prepared and thoroughly applied 
it. The outlook for fruit growing in York county is good. but just 
at present it looks upon a prospect of larger orchards and fewer of 
them. It is up to the educators of the Agricultural Department to 
Save as many as possible of the thousands of small orchards which 
are imperiled by the ignorance of their owners. The time will come 
to each owner of an orchard when he will be an interested listener 
to the man who wants to help him. To some it will come rather 
late, but ta very many the recognition of the need for help will 
come hand in hand with the needed help. Especially, if the powers 
that be see fit to continue the good work, the usefulness of which 
in York county at least, is but fairly commenced; which is only un- 
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popular with a small and ignorant minority and undoubtedly meets 
with the entire approval of all the enlightened citizens of every sec- 
tion and of all political parties. 

The man who reads Bulletins, takes and reads agricultural papers, 
and attends lectures 4s the man who welcomes the Inspector most 
cordially, and from whom it is hardest to depart when you feel that 
your time is up. 

It is my belief that besides continuing the work on the lines 
already adopted by the Department, the best thing that could be 
done for the farmers of York county, would be for the State to set 
up a plant and manufacture the lime-sulphur and other remedies 
and furnish them to the farmers at cost. 

This plan may not be deemed feasible but it would surely be, if 
carried out, of incalculable benefit to the cause. 

A law compelling the manufacturers of commercial insecticides 
to recommend a dilution which would make them real insecticides 
would remove many difficulties. 

9. DEMONSTRATION ORCHARDS. 

The demonstration work by counties has been the most import- 
ant practical feature of the undertakings of this office during the 
past year. The men in charge of these are faithful in their efforts 
and unexpectedly good results were obtained. Thousands of people 
in different parts of the State have visited these Demonstration 
Orchards before and after this office established them as demonstra- 
tion stations. They can, therefore, testify to the fact that the state- 
ments given below in detail for each County Demonstration Orchard 
are not overdrawn. 

The material used for spraying for the San José Scale was in each 
case the home-boiled Lime-sulfur wash, made after the formula of 
seventeen pounds of sulfur, twenty-two of Lime, boiled an hour, and 
water added to make fifty gallons. The material for the Codling 
Moth was Bordeaux mixture made by the 4-4-50 formula, which 
means four pounds of Bluestone and four of Lime in fifty gallons 
of water. For the destruction of the Codling Moth, three pounds 
of -Arsenate of Lead was added to each fifty-gallon barrel of the 
Bordeaux mixture. This proved too strong and caused some russet- 
ting, and 3-4-50 will be used hereafter. For peach, the formula 
should be not more than half as strong in Bluestone and Lime (13-2- 
50), and there is no need of adding the Arsenate of Lead until the 
peaches become large enough for the Curculio to be ready to work 
on them. This year the formula will be reduced, owing to some rus- 
setting of fruit last year. Not more than three pounds of Bluestone 
will be used in fifty gallons of Bordeaux, and one pound of Arsenate 
of Lead will be used for each fifty gallons of liquid. The Lime will 
remain four pounds to fifty gallons of the mixture for the pome 
fruits. 

Visitors are invited to see these orchards at any time during the 
year, and especially to attend the special meetings held in accord 
ance with our occasional general newspaper announcements. 

Allegheny County. 

Orchard at Beechmont Farm and Fruit Co., Oakdale. 
Demonstrator, G. W. Sloop; Wm. Gish, in 1909. 
Number of trees in selected plot: 50 apple, 12 pear, 900 peach. 



No. 7. DEPARTMENT OF AGRICULTURE. 177 

Condition of trees prior to demonstration: Apples, very close tops; 
peaches, open, well pruned, healthy; apples in sod; peaches cul- 
tivated. Very little San José Scale present. 

Pruning demonstration given March 23 and 24, with supplement- 
ary pruning April 7th to 11th. 

Length of time, demonstrator, 4 days, laborer’s time not recorded. 
Attendance at demonstration, March 28rd, 40; March 24th, 2. 

Cost of pruning: 10 days at $1.50—$15.00. 
Spraying for Codling Moth and plant diseases given May 11 and 

12, and June 2nd, with supplementary spraying May 21st and 22nd. 
Attendance, May 11, 22; June 2, 12. 
Materials used, Bordeaux (3-4-50) and arsenate of lead (3 Ibs. in 

50 gallons); 100 gals. for apple; 50 gals. for peach. Apple* 3-4, 6, 50; 
peach} 2-2, 3, 50. 

Results. Very few moths escaped the first spraying. Some foli- 
age damaged but followed by healthy growth of wood and foliage. 

Length of time, demonstrator and laborer, each 13 days. 
Cost of material, $1.91. 
General results, good. Had not previously produced apples, but 

this season there were some to sell. Continued during 1909. 

Berks County. 

Orchard at County Home, Shillington, Pa. 
Demonstrator, E. C. Bowers. 
Number of trees in selected plot: 1 young apple, 49 old apple trees. 
Condition of trees prior to demonstration: Much San José Scale 

present, also Scurfy and Oyster Shell scales. Some canker and 
some crown gall present. Heads high, open, healthy. Damaged 
by removal of lower limbs in 1907. Five years without cultivation. 
Sprayed with Lime-sulfur in 1907. ‘Trees in demonstration plot had 
no spraying prior to 1908. 

Pruning demonstration given March 16, 1908, with supplementary 
pruning on March 17, 18, 19 and 20. 

Length of time: 12 hours for demonstrator and 21 hours for 
laborer. 

Attendance at pruning demonstration, 41, evening meeting 39. 
Spraying for San José scale given March 25th with the supple- 

mentary sprayings on March 26th and 27th. 
Attendance, 20. 
Length of time, demonstrator, 6 hours, and laborer, 12 hours. 
The materials used for scale were 85 lbs. sulfur, 2 bushels lime, 

making 250 gallons of solution. 
Cost of materials, $3.05. The results, good. 
Spraying for Codling Moth and plant diseases done May 12th and 

26th, with supplementary spraying May 13th, and 27. 
Attendance, 10. 
Length of time, demonstrator and laborer, each 13 hours. 
First spraying: 115 gallons Bordeaux on State plot, 185 gallons 

on balance of orchard. Second spraying: 25 gallons Bordeaux mix- 
ture (Formula 4-4-50.) 

*Three pounds of arsenate of lead, four pounds of Bluestone, six pounds of lime, and fifty 
gallons of water. 
7Two pounds of arsenate of lead, two pounds of bluestone, three pounds of lime, and fifty 

gallons of water. It proved too strong for peach foliage. 

12—7—1908. 
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Cost of material, $4.35. Results, good. 
General results: No russetting of fruit. Only progressive im- 

provement to be gained by further work. 
Orchard meeting held September 9, 1908. 
It is recommended that the work be carried through 1909. 

Bucks County. 

Orchard at National Farm School, Farm School, Pa. 
Demonstrator, E. L. Loux. 
Number of trees in selected plot: 35 apple, 50 peach, and 2 plum. 
Condition of trees prior to demonstration: Apples, high, fairly 

open and healthy. Some previously pruned too open, and left with 
stumps. In sod. San José Scale, Scurfy Scale and canker present. 

Pruning Demonstration given March 11th and April 2nd, with 
supplementary spraying March 12. 

Length of time: demonstrator, 25 hours, with help of boys, 50 
hours. 

Attendance at Demonstrations, 90, with an attendance of 50 at 
the evening meeting. 

San José Scale Spraying Demonstration given March 18th and 
19th, and April 2nd. : 

Attendance, 70. 
Length of time: demonstrator, 8 hours, laborer 20 hours. 
Materials used: Home-made Lime-sulfur wash. Cost about $2.50. 

With good results. 
Sprayings for Codling Moth and plant diseases given May 14, 

and June 9. Supplementary sprayings given May 18th and August 
20th. 

Attendance, 15. 
Length of time: Demonstrator, 15 hours, laborer, 45 hours. 
Results, good. Orchard meeting September 25th, 1908. 
General results: Scale controlled; 85 per cent. of fruit free of cod- 

ling moth injury. Management well pleased with general good re- 
sults. Some persons present at first spraying demonstration bought 
sprayers. Quite a favorable interest has been aroused. 

It is recommended that the work be carried through 1909. Spray 
more thoroughly for Codling Moth, and give further cultivation to 
the apple orchard and fertilization to the peach orchard. Continued, 
1909. 

Butler County. 

Orchard at County Home, Butler, Pa. 
Demonstrator, Frank L. McClure. 
Number of trees in selected plot: 45 apple, 11 pear, 220 peach, 4 

plum, 34 cherry, and 11 quince. 
Condition of trees prior to demonstration: Old, too close, and very 

high from close planting. Young in sod, badly damaged by borers, 
and stunted from conditions where they grew. 

Pruning demonstration given March 19th, with supplementary 
pruning on April 6, 7, and 8. 

Length of time: Demonstrator, 20 hours. 
Spraying for San José Scale given May 20. 
Attendance, 20. 
Material used: 150 gallons of Lime-sulfur wash. (22-17-50.) 
Cost of materials: $1.79. 
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Spraying for Codling Moth and plant diseases given May 19-20, 
June 4, 5,6. Continued, 1909. 

Cambria County. 
Orchard at County Home, near Ebensburg, Pa. 
Demonstrator: R. F. Lee. 
Number of trees in selected plot, 54 bearing and 61 young apple 

trees. 
Condition of trees prior to demonstration: Good. Not much to 

be done. Heads high, fairly open. Healthy and fairly well pruned. 
Oyster-shell scale, borers and canker worms present, also slight in- 
fection by canker. 

Pruning demonstration given April Ist and 2d, with supplement- 
ary pruning April 15th and 16th, and removing borers on August 
10th, 11th, and 12th: 

Cost of materials: $5.40. 
Attendance, 27. 
Spraying for Oyster Shell Scale given April 17. 
Materials used: Lime-sulfur wash, 150 gallons. (22-17-50.) 
Cost of material: $1.75. Results, good. 
Sprayings for Codling Moth and plant diseases made May 18th, 

. 19th, 27th, and 28th. 
Attendance at first demonstration: 5. 
Cost of materials: $5.26. Results, good. 
General results: Orchard is doing well. Fruit quite a little rus- 

setted. People who have seen the results on treated trees con- 
trasted with condition of untreated, are following methods demon- 
strated. 

It is recommended that the orchard should be thoroughly sprayed 
for Oyster Shell Scale and for Codling Moth; also fertilized and cultivated. Continued, 1909. 

Chester County. 
Orchard at County Home, Embreeville, Pa. 
Demonstrator: Francis Windle. ; 
Number of trees in selected plot: 21 apple, 10 pear, 30 plum, 27 

cherry, 6 quince. 
Condition of trees prior to demonstration: General infestation with San José Scale. Young apples, low headed, close. Old apples, high. Healthy, not recently pruned. Scurfy scale present. Some plums killed by San José Seale. Some blight on apple. 
Pruning demonstration given March 4th, with supplementary pruning March 5, 11, 12 and 13. 
Length of time: Demonstrator, 5 days, laborer 6 days. 
Attendance at demonstration: 35. 
Spraying demonstration for Sau José Scale, given March 24th with supplementary sprayings March 25th, 30th, April -, 2, and 7. 
Length of time: Demonstrator, 7 days; laborer, 5 days. 
Material used: Lime-sulfur wash. (22-17-50.) 
Attendance: 20. 
Cost of material: $9.31. Results, excellent. 
Sprayings for Codling Moth and plant diseases made May 13, 14, 18, June 2, 3, and 13. 
Length of time: Demonstrator. 6 days; laborer, 10 days. 
Cost of materials: $4.56. Results, good. 
Orchard meeting, September 5th. 
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General results: Some fruit russetted. Scale controlled. Only 
progressive improvement to be gained by further work. Many in- 
quiries are reported for materials and pumps. 

It is recommended that the work be carried throughout the year 
1909. 

Clearfield County. 

Orchard at County Home, Clearfield Pa. 
Demonstrator: R. I. Lee. 
Number of trees in selected plot: 56 apple, 28 pear, 12 plum. 
Condition of trees prior to demonstration: San José, Scurfy and 

Oyster-Shell Scale present, also borers and blight. Trees not very 
high. ‘Tops close, fairly healthy. In sod. 

Pruning demonstration given March 16th, with supplementary 
sprayings March 17th, August 6th and 7th. 

Length of time: Demonstrator, 4 days. 
Attendance, 6. 
Spraying for San José Scale given April 13, with supplementary 

spraying April 14th. 
Materials used: Lime-sulfur wash. (22-17-50.) 
Attendance, 12. 
Results, good. 
Sprayings for Codling Moth and plant diseases made May 22, and 

May 380. 
Length of time: Demonstrator, | day; laborer, 1 day. 
Attendance at first Codling Moth Demonstration, 15. 
Cost of materials: $1.42. Results, very good. 
General Results: Trees did well, although pears alone bore fruit. 
It is recommended that the old orchard be dropped and the young 

orchard, only, be carried further. Continued, 1909. 

Columbia County. 

Orchard of Bloom Poor District, Bloomsburg, Pa. 
Demonstrator: A. W. Stephens. 
Number of trees in selected plot: 242 apples, 12 pears, 150 peaches. 
Condition of trees prior to demonstration: Some Scurfy Scale, 

blight and borers in the orchard. Tops of apple trees high, close, 
fairly good though limb stubs left when pruned in the past. In sod, 
on steep hillside. 

Pruning demonstration given March 7, 1908. 
Length of time: 12 hours. 
Attendance: 12. 
Spraying for Codling Moth and plant diseases rendered May 25th. 
Length of time: Demonstrator, 4 hours; laborer, 8 hours; team, 4 

hours. 
Bordeaux mixture used on young trees only. 
Cost of material: $0.55. Results, good for foliage. 
General results: Pruning showed good results in the few trees 

trimmed. Old trees are worthless varieties and were not sprayed 
because of failure of authorities to allow early entrance. Pruning 

left incomplete on account of Demonstrator’s illness. 
It is recommended that the work be carried through 1909, and 

that the old trees be trimmed in the winter; also that a positive 
right be secured to enter for spraying in proper season. Continued 
in 1909. 
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Cumberland County. 

Orchard of Indian Industrial School, Carlisle, Pa. 
Mr. F. Z. Hartzell was in charge of this orchard during only the 

early season. 
Number of trees in selected plot: 101 apples, 890 peaches. 
Condition of trees prior to demonstration: Fine young apple or- 

chard with peach fillers. Trees four years old, but in great need of 
trimming. 
Pruning demonstration given March 20th, with supplementary 
pruning on March 23, 24 and 25. 

Length of time (estimated): Demonstrator, 24 hours; laborer, 96 
hours. 

Attendance at demonstration, 36. 

Spraying for San José Seale given March 21 with supplementary 
spraying March 27th and 30th. 

Length of time: Demonstrator, 24 hours; laborer, 72 hours. 

Material used: Lime-sulfur wash. 187 lbs. lime, 145 lbs. sulfur. 
Cost of material: $5.11. Results, poor. 
Demonstration of spraying for Codling Moth and plant diseases 

given May 18. 
General results: Scale not controlled. 
It is recommended that more catch-up work be given. Some old 

apple trees should also be included in the State plot. 

Dauphin County. 

Orchard at County Home, Harrisburg, Pa. 
Demonstrator: P. H. Hertzog. 
Number of trees in selected plot: 73 apple, 3 peach and 3 plum 

trees. 
Condition of trees prior to demonstration: Old, badly infested with 

San José Scale. Some Oyster shell and Scurfy Scale, also some 
canker. Tops high. Much dead wood in orchard, some limb stumps 
present on account of former improper pruning. 

Pruning demonstration given April 6th and 7th, with supplement- 
ary pruning April 8, 9, 10, ae 13 and 14, also July 14 and 15. 

Length of time: Demonstrator, (al hours; laborer, 56 hours; horse, 
6 hours. 

Attendance, 50. 
Spraying demonstration for San José Scale given April 7, with 

supplementary sprayings on April 11, 16, 18, and 20. 
Length of time: Demonstrator, 16 hours; laborer, 29 hours; in- 

mates, 344 hours; double team, 44 hours; single team, 20 hours. 
Attendance, 32. 
Cost of materials: $7.20. Results, gratifying. Spray material 

not applied to all trees. 
Spraying for Codling Moth and plant diseases May 13, 14, 25, 

and 26. 
Length of time: Demonstrator: 43 hours; inmates, 80 hours; team, 

39. 
Attendance, 15. 
Cost of materials: $11.18. Results, good; more and far better 

apples than usval, kept better. Scale controlled. 
It is recommended that the old orchard be carefully sprayed in 

good time. Continued in 1909. 
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Delaware County. 

Orchard of County Home, Lima, Pa. 
Demonstrator: M. E. Shay. 
Number of trees in selected plot (bearing): 51 apple, 26 pear, 1 

peach, 6 plum, 22 cherry, and 2 quince. 
Condition of trees prior to demonstration: San José Scale abund- 

ant; some trees with much dead wood. ‘Trees generally well cared 
for, but too high and open, and with long stumps left from previous 
pruning. 

Pruning demonstration given March 16, with supplementary spray- 
ing April 13. 

Length of time: Demonstrator, 5 hours. 
Attendance at demonstration: 18. 
Spraying for San José Scale given April 14th, with supplementary 

spraying of two days time. 
Length of time: Demonstrator and laborer each 22 hours. 
Materials used were lime and sulfur, 88 lbs. of lime and 68 Ibs. 

of sulfur. 
Results: control not complete. _ 
Spraying for Codling Moth and plant diseases made May 11th 

and 12th, and June 11th and 12th. 
Length of time: Demonstrator and laborer each 22 hours. 
Attendance: 12. Results, fair. 
Orchard meeting September 26, 1908. 
General results: The management is well pleased with the good 

work accomplished. Continued in 1909. 

Huntingdon County. 

Orchard of Industrial Reform School, Huntingdon, Pa. 
Demonstrator: James Bergy. 
Number of trees in selected plot: 140 apple, 12 pear, 2 plum. 
Condition of trees prior to demonstration: Slight general infesta- 

tion by San José Scale, worst on plum. Mostly high, and misshapen 
by pruning. Some canker infection. 
Pruning demonstration given March 26th, with supplementary 

spraying on March 27th, 28th, April 15th and 16th, and July 30th 
and 31st. 

Attendance: Afternoon, 35; evening, 22. 
Length of time: Demonstrator, 7 days; laborer, 18 days. 
Spraying for San José Scale given April 14th. 
Length of time: Demonstrator and laborer each 1 day. 
Materials used: Lime-sulfur wash. (22-17-50.) 
Spraying for Codling Moth and plant diseases given May 14th and 

28th, with supplementary sprayings on May 16th, 29th and 30th. 
Length of time: Demonstrator, 5 days; laborer, 13 days. 
Total cost: Lime, $0.50; Copper Sulphate, $2.28; Lead Arsenate, 

$3.75; Sulfur, $1.02; total, $7.55. 
Orchard meeting, July 23rd. 
General results: Only progressive improvement to be gained by 

further work. 
It is recommended that the work be carried through 1909. 
Continued, 1909. ee oe 
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Indiana County. 

Orchard of Frank Daugherty, Indiana, Pa. 
Demonstrator: G. W. Sloop. 
Number of trees in selected plot: (?) 
Condition of trees prior to demonstration: Badly neglected, rather 

close and tops too close. Some blight present. In sod. Trees 
almost ruined by borers. 

Pruning demonstration given March 27th and 28th, with supple- 
mentary spraying March 30th. 

Length of time: Demonstrator, 24 days; laborer, 1 day at $1.50. 
Attendance: March 27th, 110; March 28th, 40. 
Spraying for Codling Moth and plant diseases, May 15, 16, 18, 

June 6, 8, 11. 
Materials used: Arsenate of Lead-Bordeaux mixture, 15 bbls. 3-4, 

6, 50.) 
Attendance: 12. 
Length of time: Demonstrator, 8 days; laborer, 4 days at $1.50. 
Cost of material: $10.71. 
Results: Some foliage fell, but was followed by new, healthy 

growth. 
General results: good; 85 per cent. of fruit free from Codling Moth, 

but whole orchard was not treated. 
It is recommended that more catch-up work be rendered and that 

all should be sprayed with Lime-sulfur wash. (Not continued.) 

Lackawana County. 

Orchard at Randolph Crippen Estate, Dalton, Pa. 
Demonstrator: A. O. Finn. 
Number of trees in selected plot: 140 apple, 12 pear and 2 plum 

trees. 
Condition of trees prior to demonstration: Some San José Scale, 

some Scurfy and more Oyster-shell Scale. Some borers and some 
blight present. ‘Tops low, close, unhealthy. Stubs of broken limbs 
neglected. In sod. 

Pruning demonstgations given on March 9 and 10, with supple- 
mentary pruning on March 11, 12, 13, 14, 16 and 17. 

Length of time: Demonstrator, 7 days; laborer, 7 days. 
Cost of pruning at $1.75 per day, $24.50. 
Attendance at demonstration: March Ith, 30 present; March 10th, 

6 present. 
Spraying for San José Scale given on April 1st. 
Attendance: 20. e 
Material used: Lime-sulfur wash, (22-17-50). 170 Ibs. sulfur, 14 

bbl. lime. 
Cost of material: $7.10. (Cost of spraying is estimated at $21.) 
Spraying for Codling Moth and plant diseases given May 19th and 

20th, June 5th, 6th and 8th, July 16th, 17th, and 18th (4). 
Cost of materials: 1st spraying, $11.00; 2nd, $10.00; 3d, $5.50. 
The total cost, including $22.00 for fertilizers and cost of apply- 

ing, was about $120.00. “J 
Continued in 1909. 
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Lancaster County. 

Orchard of Home for Friendless Children, Lancaster, Pa. 
Demonstrator: J. D. Herr. 
Number of trees in selected plot: 19 apple, 7 pear, 18 peach, 5 sour 

cherry, and 4 sweet cherry trees. 
Condition of trees prior to demonstration: Peach previously cut 

back too much and left too open. Apple tops high, too close and 
unhealthy from San José Scale (very bad), Scurfy Scale and canker. 
Pears-affected by blight. In sod. 

Pruning demonstration given March 2 and 3, with supplementary 
pruning March 4 and 5. 

Length of time: 120 hours (at 15c.) 
Attendance: 9. 
Spraying for San José Scale given April 6, 7, 9, 10 and 11. 
Length of time: Demonstrator, 11 hours; laborer, 84 hours. 
Material used: Lime-sulfur wash. (22-17-50) 700 gallons; 1-5 cord 

wood. $0.60. 
Attendance: 21. Results, very good. 
Spraying for Codling Moth and plant diseases given May 18, 

June 1, and July 13. 
Materials used: Arsenate of Lead, Bordeaux mixture. Ist. 3-4, 4, 

50 for apple and pear; 2-2, 6, 50 for peach. (7 bbls.) 2nd. 3-4, 4, 
50 (44 bbls.) 3rd. 3-4, 5, 50 (2 bbls.) 

Length of time: Demonstrator, 3 hours; laborer, 32 hours. 
Cost of material: $10.38. Total cost, $54.58. 
Orchard meeting, September 26th. Attendance, 85. 
Receipts: 8 bu. cherries at 10c per qt., $25.60; 48 bas. peaches; 

at $1.50, $72.00; 6 bu. pears, at $1.50, $9.00; 25 bu. apples, at $1.00, 
$25.00; total receipts, $131.60. Profit, (less 25 per cent. for picking 
and marketing, $32.90)—$44.12. 

General results: 6 bu. cherries, 4 bu. peaches, 6 bu. pears. 25 bu. 
apples. 

Scale controlled. Fruit almost clear of Codling Moth injury. 
Continued in 1909. 

Lancaster County. 

Orchard at County Home, Lancaster, Pa. 
Demonstrator: J. D. Herr. 
Number of trees in selected plot: 2 apple, 1 pear, 32 peach, 1 

plum, 5 cherry. 
Condition of trees prior to demonstration: Very poor. 16 peach, 

1 pear, 1 plum, removed, on account of San José Scale and peach 
yellows. i6 peach trees dehorned. Cherries in good condition. 

Pruning demonstration given March 3. 
Attendance: 9, 10. 
Spraying for San José Scale given April 11. 
Length of time: Laborer, 6 hours. 
Material used: Lime sulfur wash (22-17-50.) 
Cost of material $0.60. Results, very good. 
Spraying for Codling Moth and plant diseases May 19. 
Length of time: Laborer, 4 hours. 
Cost of materials, $0.24. 
General results: 15 bu. peaches on trees which would have been 

worthless without some care. San José Scale controlled. Only pro- 
gressive improvement to be gained in 1999, Continued, 1909. 
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Lebanon County. 

Orchard at County Home, Lebanon, Pa. 
Demonstrator: Fred R. Fertig. 
Number of trees embraced in the selected plot: Apple, 68 young, 

23 old trees; 4 young and 5 old pear trees; 71 peach, 26 plum and 
30 quince. 

Condition of trees prior to demonstration: Many trees useless. A 
number in ground, too wet. San José and Scurfy Scale present. 
Also blight and canker. 

Pruning demonstration given March 18 and 19 (stormy weather), 
with supplementary pruning on March 20, 24 and 25. 
Length of time: Demonstrator, 20 hours, with aid of inmates. 
Attendance: March 18, afternoon, 15; evening, 40. March 19, P. 

M., 65. 
Spraying for San José Scale given April 2, with supplementary 

sprayings April 13, 14, 15 (stormy). 
Length of time: Demonstrator, 4 hours, with aid of inmates. 
Maierial used: Lime-sulfur wash. Lime, 164 Ibs., sulfur, 119 Ibs. 
Attendance: 15. Results: Scale not exterminated. 
Spraying for Codling Moth and plant diseases May 11, 16 and 29. 
Length of time: Demonstrator, 12 hours with aid of inmates. 
Cost of materials: $1.62. Results, fair. 
Orchard meeting: Sept 9. 
General results: good. 
Continued in 1909. 

Lycoming County. 

Orchard at Williamsport City Home, Williamsport. 
‘Demonstrator, T. C. Foster. 
Number of trees in selected plot: 27 apple trees. 
Condition of trees prior to demonstration: San José Scale and 

Scurfy Scale present. Borers in young trees. Old trees high, tops 
close. Young, open. Old stubs left on trees. Trees thrifty. 
Pruned severely 7 years ago, but not headed back. 

Pruning demonstration given March 11, with supplementary prun- 
ings on March 12, 18, and May 13, 14. 

Length of time: Demonstrator, 5 days; laborer, 5 days. 
Attendance: 30. 
Spraying for San José Seale given April 38rd. 
Material used: Lime-suifur wash (11-8 4-25). 
Attendance: 22. Length of time: Demonstrator and laborer, each 

half day. 
Cost of material: $0.87. Results, fairly successful. 
Spraying for Codling Moth and plant diseases given May 22 and 

23, June 8 and 4. 
Material used: Arsenate of Lead bordeaux. Ist, 3-4, 6, 50, 14 

bbl. 2nd, 3 bbls. 
Length of time: Demonstrator, 4 days; laborer, 4 days. 
Attendance: 5. 
Cost of materials, $3.23. Results, good. 
Orchard meeting: September 19. 
General results: Scale controlled except on one tree. Fruit, 85 

per cent. free of Codling Moth injury. 

13 
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It is recommended that this be continued in 1909, and that old 
cuts be painted, holes cemented, bolted tree dehorned, one old tree 
bolted, one young tree near wind pump thinned, suckers removed 
and more spraying for scale should be done. Or, that another or- 
chard be taken instead, as this one is not accessible for demonstra- 
tions during a large portion of the year by reason of the use of the 
ground for truck-growing. 

Mifflin County. 

Orchard of County Home, Lewistown, Pa. 
Demonstrator, James Bergy. 

Number of trees in selected plot: 39 apple, 2 pear, 6 plum. 
Condition of trees prior to demonstration: Apples mostly old, high 

“Skyscrapers,” all unpruned, neglected, tops close, choked. Fairly 
healthy, but some trunks holiow. Pruned with axe. In sod. Cod- 
ling Moth and some canker present. San José Scale present. 

Pruning demonstration given March 24 and 25, with supplement. 
ary pruning on March 30, 31, April 1, 2, 10, 25, 27, 28, July 27, 28, 
ao; 

Attendance: 24th, 27; 25th, afternoon, 40; evening, 56. 

Length of time: Demonstrator, 14 days; laborer, 15 days. 
Spraying for San José Scale given April 9th. 
Length of time: Demonstrator, 1 day; laborer, 2 days. \ 
Materials used: Lime-sulfur wash. (22-17-50.) 
sre ae for Codling Moth and plant diseases given May 12, 13, 

25, 26 and 27, with supplementary sprayings on May 18 and 19. 
Length of time: Demonstrator and laborer each 7 days. 
Total cost: Lime, $0.56; Copper Sulphate, $2.64; Lead Arsenate, 

$4.50; Sulfur, $1.02; Total, $8.72. 
Orchard meeting “held August 11, 1908. 
General results: Only progressive improvement to be gained in 

1909. 
Continued in 1909. 

Montgomery County. 

Orchard at State Insane Hospital, Norristown, Pa. 
Demonstrator: J. 8S. Briggs. 
Number of trees in selected plot: 61 apple, 20 peach, 32 plum. 
Condition of trees prior to demonstration: In sod. Scurfy and 

San José Scale present. 
Pruning demonstration given March 9 and 10, with supplement- 

ary pruning March 11, 12, 14, 16 and 17. 
Attendance: March 9, afternoon, 12, evening, 26. March 10, 150. 
Spraying for San José Scale given March 19, with supplementary 

spraying on March 20, 21, 23, 24, 25, 27, 30. 
Time of demonstrator (including pruning): 134 days; labor, 4 days 

at $2.00, 144 days at $1.50. 
Material used: Lime-sulfur, 170 Ibs. lime, 135 sulfur. 
Cost of material: $4.73. Results, fair, though, considering for- 

mer conditions, satisfactory to management. 
Sprayings for Codling Moth and plant diseases given May 20, 28 

and 29, with supplementary spraying on May 11, 12, 13 and 18 
Length of time: Demonstrator, 6 days; laborer, 5 days. 
Cost of materials: $4.57. 
Materials used: Bordeaux-Arsenate, Ist, 2-3, 4, 50,4 bbls. 2nd, 3-3, 

4, 50, 4 bbl. 
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Orchard meeting: September 25, 1908. - 
Total cost: $126.50; or $1.15 per tree to May 29. 
yYeneral results: Scale not completely controlled. Appearances, 

fine. 
Thorough spraying and proper mulching or fertilizing should be 

viven. 
Continued in 1909. 

Montour County. 

Orchard of State Insane Hospital, Danville, Pa. 
Demonstrator: A. W. Stephens. 
Number of trees in selected plot: 20 apple, 16 pear, 16 plum, 12 

cherry. 
Condition of trees prior to demonstration: San José and Scurfy 

Scale present. Some blight also. Tree tops medium low, close. 
Some damage by pruning and leaving stubs. Chicken yard location 
unfavorable. 

Pruning demonstration given March 4, with supplementary prun- 
ing March 5, and June 17. 

Length of time: Demonstrator, 16 hours; laborer, 24 hours. 
Cost of pruning: $8.80. 
Attendance: 42. 
Spraying for Codling Moth and plant diseases given May 22 and 

23, with supplementary spraying May 28. 
Material used: Lead Arsenate-Bordeaux. 375 gallons, 3-4, 4, 50. 
Length of time: Demonstrator, 15 hours; laborer, 15 hours; horse, 

15 hours. 
Cost of material and labor: $13.58. Results, good. 
Total cost: $22.38. 
General results: Not over 2 per cent. of fruit wormy. Slight rus- 

setting observed. It is recommended that another pruning demon- 
stration be given, when a balance of trees should be trimmed. The 
orchard should be cleaned up in general and another spraying for 
San José Scale be given. Continued in 1909. 

Northampton County. 

Orchard of Carter Junior Republic, Redington, Pa. 
Demonstrator: P. R. Boltz. 
Condition of trees prior*to demonstration: Trees high, tops close, 

some long stumps, left by faulty pruning. San José and Scurfy Seale 
present and some canker. Some peach borers also present. Scale 
infestation limited. Trees of all kinds, age and conditions. Over 
2,000 trees, many too severely pruned. Pruning demonstration given 
March 12 and 13, with supplementary pruning on March 14, 20, 21, 
24 and 25. 

Attendance: 75 in addition to whole school. 
Results: Excellent. Not continued here. 

Northumberland County. 

Orchard of Odd Fellows Orphanage, Sunbury, Pa. 
Demonstrator, A. W. Stephens. 
Number of trees in selected plot, 110 apple, 10 cherry trees. 
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Condition of trees prior to demonstration: Scurfy scale and blight 
present. Borers bad in young apple. Old trees high headed, others 
medium. Tops close. Some trees damaged by long “stumps.” 
Ground under cultivation. 

Pruning demonstration given March 2 and 3, with ge eae 
pruning Mar ch 10, 11, 14, August 27 and 28. 

Length of time: Demonstrator, 11 hours; iaborer, 754 hours. 
Cost of pruning: $13.53. 
Attendance: March 2nd, 6; 3rd, 6. 
Spraying for Codling Moth and plant diseases given May 20, sup- 

plementary spraying May 21 and 27. 
Material used: Arsenate-Bordeaux formula, 3- -4, 50. 
Length of time: Demonstrator, 134; laborer, 13$ hours, team, 

133 hours. 
Cost of material and labor: $13.77. Results, good. 
Total cost: $27.30. 
General results: No Codling Moth injury. Good percentage of 

perfect fruit. Slight russetting of some varieties. Some tree tops 
too thin. It is recommended that the work be carried through 1909 
and include peach and the apple tree along the road to station. 
(These two trees are badly infested). Continued, 1909. 

Perry County. 

Orchard at House of Employment of Perry County, Loysville, Pa. 
Demonstrator: T. C. Foster. 
Number of trees in selected plot: 87 apple trees, 6 plum, 6 cherry. 
Condition of trees prior. to demonstration: Scurfy Scale on apple, 

San José on plum. Soil shallow; the trees stunted. Tops high, 
some close. Hardly worth trying to save. 

Pruning demonstration given March 23, with supplementary prun- 
ing March 24, 25, 26, 27 and 28. 

Length of time: Demonstrator, 44 days; laborer, 4 days. 
Attendance: Afternoon, 53; evening, 225. 
Spraying for San José Scale, March 23. 
Length of time: Demonstrator, 1 day; laborer, 1 day. 
Material used: Lime-sulfur. One-half barrel (11-84-25). 
Cost of material: $0.30. 
Results: good. 
Spraying for Codling Moth and plant diseases given May 18, 19, 

28 and 29. 
Material used: 1 bbl. Arsenate-Bordeaux, 3-4 6, 50, for first demon- 

stration. 
Length of time: Demonstrator and laborer each 4 days, and work 

of inmates calculated at $3.00. 
Attendance: 30. 
Results: good. 
Cost of material: $5.75. Total cost, $59.01. 
General results: Scale controlled, also canker worm. 
It is recommended that this orchard be dropped and that the or- 

chard at the Orphans Home be used. (This change has been accom- 
plished in 1909. H. A. S.,) 
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Potter County. 

Orchard at Potter County Home, Coudersport, Pa. 
Demonstrator: M. L. Benn. 
Number of trees in selected plot; apples, 39; pears 2. 
Condition of trees prior to demonstration: Oyster Shell Scale and 

borers present. Heads medium low, open, healthy. In sod. Trees 
well formed. 

Pruning demonstration given April 1, 1908, with supplementary 
pruning April 2, 3, 4 and 6. 

Length of time: Demonstrator, 5 days; laborer, 1 day. 
Attendance: 16. 
Spraying for Codling Moth and plant diseases given June 1 and 2 
Material used: 5 bbls. Arsenate-Bordeaux, 6-4, 6, 50. 
Length of time: Demonstrator, 12 hours; laborer, 9 hours; team, 

9 hours. 
General results: More and better quality of apples and pears than 

any year previous. Fully 90 per cent. free from worms. Superin- 
tendent Crowell said that the three or four hundred visitors during 
the year were surprised at this, and that so many apples remained 
on the trees to mature. Continued in 1909. 

Tioga County. 

Orchard of Geo. Hatherill, Wellsboro, Pa. 
Demonstrator: M. L. Benn. 
Number of trees in selected plot: 61. 
Condition of trees prior to demonstration: Borers and Oyster-Sheli 

Scale present. Blight especially bad. Tops medium high, mostly 
close; long stumps left. In sod. Of the 88 trees, many were dying, 
some dead. Trees taken are in two plots, one of thrifty the other 
of the dying trees. 

Pruning demonstration: given March 13 and 14, with supplement- 
ary pruning on March 18, 4, 25, 26, 27, 28, April 14 and 16. 

Length of time: Demonstrator, 71 hours; laborer, 120 hours; team, 
5 hours. 

Attendance: 47. 
Spraying for Oyster Shell Scale given April 17 with supplementary 

spraying April 18, 22, and 23. 
Length of time: Demonstrator: 33 hours; laborer, 43 hours; team, 

33 hours. 
Material used: Lime-sulfur wash, 6 bbls. (22-17-50.) 
Cost of material: $3.87. Results: Destroyed the Oyster Shell 

Scale. 
Sprayings for the Codling Moth and plant diseases made May 25, 

June 6, August 11, 12 and. 13, with supplementary sprayings May 
27 and 28, and June 8. 

Material used: Arsenate-Bordeaux, 1st 8 bbls. (6-4, 6, 50); 2nd, 7 

bbls. (6-4, 6, 50); 3d, 8 bbls. (3-3, 6, 50). 
Length of time: Demonstrator, 63 hours; laborer, 714 hours; team, 

294 hours. 
Cost of material, $23.08. Results: fair. 
Orchard meeting: September 17, 1908. Good attendance. 
General results: Leaves large, good color, free from the prevail- 

ing leaf mite gall. Apples, larger, more uniform, 95 per cent. free 
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from worms as compared with adjacent unsprayed trees. Lichens 
cleaned from bark, also from scale. Only progressive improvement 
to be gained in 19V9. Some trees too open in top. 

Continued in 1909. 

Union County. 

Orchard of J. Newton Glover, Vicksburg, Pa. 
Demonstrator: T. C. Foster. 
Number of trees in selected pict: $2 apple trees. 
Condition of trees prior to demonstration: San José Scale on two 

plum trees in garden. Scurfy Scale in selected plot. Blight pres- 
ent. Old trees high headed, close; young trees open. Thrifty. 

Old stumps left. In sod. 
Pruning demonstration given April 6, 7 and 8, with supplementary 

pruning May 11 and 12. 
Length of time: Demonstrator, 5 days; laborer, 4 days. 
Spraying for the San José Scale given April 8. 
Length of time: Demonstrator, 1 day. 
Material used: $ barrel Lime-sulfur. (22-17-50.) 
Cost of materials: $0.62. 
Sprayings for the Codling Moth and plant diseases given May 

20 and 21, also June 1, with supplementary spraying June 2 and 5. 
Length of time: Demonstrator, 5 days; laborer, 2 days. 
Material used: Arsenate-Bordeaux, 3-4, 6, 50. (2 bbl.+6 bbl.) 
Attendance: May 20, 2; June 1, 3. 
Cost of material: $5.11. Total cost approximately $62.48. 
Results: fair. General results, fair. 
Orchard meeting: September 11, 1908. 
It is recommended that the work be carried through 1909, and 

include two Japanese plums at Mr. Glover’s house. Balance of 
trees should be trimmed, one or more needing to be dehorned, at 
earliest convenience of owner. Continued in 1909. 

Venango County. 

Orchard of Institution of Feeble Minded, Polk, Pa. 
Demonstrator: F. L. McClure. 
Number of trees in selected plot, 62 bearing apples, 28 apples 

planted summer of 1908. 
Coudition of trees prior to demonstration: Oyster-shell Scale and 

borers present. Also some blight. Heads high, rather thin, moder- 

ately healthy, but badly shaped by previous pruning. In sod. 
Planted too shallow and injured by farm implements. Each tree 
needed re-shaping. 

Pruning demonstration given March 20, 21, with supplementary 
spraying April 10 and 11. 

Length of time: Demonstrator, 5 hours; laborer, 10 hours. 
Attendance: March 20, 35; 21, 12. 
Spraying for Oyster-Shell Scale, given April 9, with supplementary 

spraying April 10 and 11. 
Material used: Lime-shulfur wash, two barrels. (22-17-15.) 
Cost of material: $1.20. 
Sprayings for Codling Moth and plant diseases given May 21, 22, 

June 1 and 2. 
It is recommended that treatment for wooly apple aphis be given. 
Continued in 1909. 
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Westmoreland County. 

Orchard at County Home, Greensburg, Pa. 
Demonstrator: G. W. sicoy. 
Number of trees in selected plot: 55 apple, 3 peach. 
Condition of trees pricr to demonstration: Scurfy Scale present. 

Trees headed low, fairly open. Some blight present. In sod. 
Pruning demonstration given March 25 and 26, with supplement- 

ary sprayings April 14 to 18. 
Attendance: March 25th, 100; 26th, 25. 
Length of time: Demonstrator, 44 days; laborer, 5 days. 
Spraying for Codling Moth and plant diseases given May 13, 14 

and June 3, with suppl ementary spraying May 22, 23, June 4 and 5 
Attendance: Ist, 18; 2nd, 15. 
Material used: Arsenate-Bordeaux, regular formula for apple was 

used. 3-4, 6, 50. 
Length of time: Demonstrator, 4 days; laborer, 8 days. 
Cost of materials: $2.86. Results, some burning of foliage, but 

followed by full, healthy growth. 
General results: Good. All apples, heretofore have fallen when 

immature on account of Codling Moth injury. This year apples ma- 
tured before falling. 

It is recommended that the trees be sprayed with Lime-sulfur 
solution. Continued, 1909. 

NURSERYMEN FROM OTHER STATES WHO HAVE FILED 

AFFIDAVITS OF FUMIGATION IN THIS DEPARTMENT. 

In accordance with a recent ruling of the Secretary of Agriculture 
of this State, and to enforce more effectually the Nursery Inspec- 
tion law in reference to the fumigation of nursery stock shipped into 
Pennsylvania from other states, there has been issued by this De- 
partment a circular stating that all nurserymen and dealers intend- 
ing to ship stock inte Pennsylvania are required to file in this office 
an affidavit, obligating themselves to sy ae or have fumigated, 
all nursery stock st bject to infestation by San José Seale or other 
dangerous insect pest. 
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In compliance with this requirement, the following nurserymen 
from other states have filed their affidavits: 

Huntsville Wholesale 
Alabama. 

aor itis Bros. Nursery Co., Yalesville, Connec- 
icut. 

Burr Nurseries, Manchester, Connecticut. 
Stephen Hoyt’s Sons Co., New Canaan, 
necticut. 

Delaware Nurseries, Milford, Delaware. 
Myer & Son, Bridgeville, Delaware. 
P. J. Berckmans Co., Augusta, Georgia. 
A. C, Oeschlig & Sons, Savannah, Georgia. 
R, Douglass & Sons, Waukegan, Illinois. 
Hall’s Nursery, Cherry Valley, Illinois. 
Arthur Bryant & Son, Princeton, Illinois. 
Peterson Nursery Co., Chicago, Illinois. 
Swain Nelson & Sons Co., Chicago, Illinois. 
C. M. Hobbs & Sons, Bridgeport, Indiana. 
Knox Nurseries, Vincennes, Indiana. 
Gardner Nursery Co., Osage, Iowa. 
The Donaldson Co., Warsaw, Kentucky. 
reel Davis Nursery Co., Baltimore, Mary- 

and. 
Fleming & Hetzer, Williamsport, Maryland. 
Grier Bros., Forest Hill, Maryland. 
J. G. Harrison Sons, Berlin, Maryland. 
Wm. M, Peters’ Sons, Ironshire, Maryland. 

Nursery, 

Con- 

barat Nurseries, Jamaica Plain, Massachu- 
setts. 

New England Nurseries, Inc., Bedford, Mas- 
sachusetts. 

J. Ae Adams & Co., Springfield, Massachu- 
setts. 

Bay State Nurseries, North Abington, Massa- 
chusetts. 

Greening Nursery Co., Monroe. Mich. 
Kalamazoo Nurseries, Kalmazoo, Michigan, 
Stark Bros. Nurseries and Orchard Co., Loui- 
siana, Missouri. 

Wild Bros. Nursery Co., Sarcoxie, Missouri. 
German Nurseries, Beatrice, Nebraska. 
Wm. F. Bassett, Hammonton, New Jersey. 
Jos. H. Black, Son & Co., Hightstown, New 

Jersey. 
Charles Black, Hightstown, New Jersey. 
Bobbink & Atkins, Rutherford, New Jersey. 
Arthur C. Collins, Moorestown, New Jersey. 
Henry A. Dreer, Riverton, New Jersey. 
Elizabeth Nursery Co., Elizabeth, New Jersey. 
EF. & F. Nurseries, Springfield, New Jersey. 
Peter Henderson & Co, Jersey City, New 
Jersey. 

Hiram T. Jones, Elizabeth, New Jersey. 
J. T. Lovett, Little Silver, New Jersey. 
North Jersey Nurseries, Newark, New Jersey. 
T. E. Steele, Paimyra, New Jersey. 
West Jersey Nurseries, Bridgeton, New Jersey. 
Allen Nursery Co., Rochester, New York. 
Bay Nursery, The, Rochester, New York. 
Bloodgood Nurseries, Flushing, New York. 
Nelson Bogue, Batavia, New York. 
W. & T. Cass, Geneva, New York. 
Chariton Nursery Co., Rochester, York. 
The Chase Nurseries, Geneva, New York. 
The Clark Nursery Co., Waterloo, New York. 
Clark Nursery Coc., Rochester, New York. 
Charles J. Chism, Rochester, New York. 
G. A. Costich & Co., Rochester, New York. 
The Eagle Nurseries, Rochester, New York. 
Ellwanger & Barry, Rochester, New York. 
Emmons & Co., Newark, New York. 
Empire State Nursery, Waterloo, New York 
The Fairview Nurseries, Rochester, New York. 
Foster & Griffith, Fredonia, New York. 
Graham Nursery Co., Rochester, New York. 
Genesee Nursery Co., Rochester, New York. 
Glen Brothers, Rochester, New York. 
M. H. Golden & Co., Rochester, New York. 
The M. H. Harmon Co., Geneva, New York. 
The Hawks Nursery Co., Rochester. New York 
Cc. M. Hooker & Sons, Rochester, New York. 
T. S. Hubbard Co., Fredonia, New York. 
John Charlton & Sons, Rochester, New York. 
Brown Brothers Co., Rochester, New York. 
Green’s Nursery Co., Rochester, New York. 
L. W. Hall & Co., Rochester, New York. 
Maloney Bros. and Wells, Dansville. 
York. 

Naver 

New 

Huntsville, } Perry Nursery Co., 

*Grow berry or small fruit plants only. 

Rochester, New York, 
RD: Nov -4 

Herrick Seed Co., Rochester, New York. 
Sepherine Costich, Irondequoit, New York. 
First National Nurseries, Rochester, 

York. 
Orleans Nurseries, Fort Plain, New York. 
Myers Brothers & Co., Rochester, New York. 
Fruit Growers Nurseries, Newark, New York 
Elmer Sherwood, Odessa, New York. 

New 

West End Nurseries, Syracuse, New York. 
W. H. Salter, Rochester, New York. 
Sears, Henry & Co., Geneva, New York. 
Jackson, Perkins Co., Newark, New York. 
George S. Josselyn, Fredonia, New York. 
James M. Kennedy, Dansville, New York. 
Knight & Bostwick, Newark, New York. 
The Le Clare Nurseries, Brighton, New York. 
McGlennon & Kirby, Rochester, New York. 
H. E. Merrell, Geneva, New York. 
Wm. C. Moore & Co., Newark. New York. 
E. Moody & Sons, Lockport, New York. 
Alver Brothers, Rochester, New York. 
Pan American Nurseries, Rochester, New York. 
Protective Nurseries, Geneva, New York. 
Rice Brothers Co., Geneva, New York. 
Lewis Roesch, Fredonia, New York. 
Reilly Bros., Dansville, New York. 
Rochester Nursery Co., Rochester, New York. 
Sheerin’s Wholesale Nursery, Dansville, New 

York. 
George A. Sweet, Dansville. New York. 
Frank E. Schifferli, Fredonia, New York. 
W. & T. Smith, Co., Geneva, New York. 
George C. Stone, Dansville, New York. 
Cc. W. Stuart, & Co., Newark, New York. 
H. S. Taylor, Nursery Co., Rochester, 

York. 
Universal Nurseries, Geneva, New York. 
James Vicks Sons, Rockester, New York. 

New 

W. S. Waldo. Rochester, New York, 
Western New York Nursery Co., Rochester, 
New York. 

Willett & Wheelock, North Collins, New York. 
S. D. Willard, Geneva, New York. 
Allen L. Wood, Rochester, New York. ; 
Biltmore Nurseries, Biltmore, North Carolina, 
Valdeslan Nurseries, Bostic, North Carolina. 
J. Van Lindley Nursery Co., Pomona, North 
Carolina. 

w. A. Allen & Son, Geneva, Ohio. 
M. Barnes & Co., Mt. Healthy, Ohio. 
A. F, Bernard, Painsville, Ohio. ‘ 
Peter Bohlender & Son, Tippecanoe City and 
Phoneton. Ohic. 

S. W. Cail, Perry, Ohio. : 
H. J. Champion & Son, Perry, Ohio. 
W. B. Cole, Painsville, Ohio. 
Elsea & Garrett, Lithopolis, Ohio. 
Charles Ernest, Moscow, Ohio. 
Farmers’ Nursery Co., Troy, Ohio. 
Fairmount Nurseries, Troy, Ohio. 
L. Green & Son & Co., Perry. Ohio. 
Wm, H. Gwynn, Moscow, Ohio. 
Martin Kohankie, Painsville, Ohio. 
Henry Kohankie, Painsville, Ohio. 
J. W. MeNary, Dayton, Ohio. 
Xenia Star Nurseries, Xenia, Ohio. 
John Day, Freemont, Ohio. 
J. P. Neff. Dayton, Ohio. , 

Ohio Nursery and Supply Co., Elyria, Ohio. 

G. H. Pee, Kenton, Ohio. 
The Prudential Nursery Co., Tippecanoe City, 

Ohio. ~ 
Ridze Avenue Nurseries, Troy, Ohio. 
M. O. Resler, Lima, Ohio. 
Ww, N. Searf, New Carlisle, Ohio. | ; 

The Storrs & Harrison Co., Painsville, Ohio. 

B. P. Wagner. Sidney, Ohio. 
Mark Welch, Painsville, Ohio. 
T. B. West. Perry, Ohio. 
Wetzel Bros., Painsville, Ohio. 
The Chattanooga Nurseries, Chattanoogo, Ten- 

nessee. 

W. T. Hood & Co., Richmond, Virginia. : 

Evergreen Nursery Co., Sturgeon Bay, Wiscon- 

sin. 
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10. DEMONSTRATION TRAINS. 

One new feature of the work for this year was the establishment 
of Demonstration Trains in connection with the railroad service 
of the State, showing methods of pruning and spraying trees that 
were infested with San José Scale. The railroad companies saw the 
importance of this and co-operated readily to the extent of sending 
a special train, with engineer, fireman, conductor, brakeman and care- 
taker, and also lighting and heating the same, and running it toa 
schedule arranged by us in co-operation with railroad management, 
and thus doing all that was possible on their part to aid in this 
important work. This was done entirely free of charge and resulted 
in most important, extensive and practical service. 

The Cumberland Valley Railroad was the first over which the 
Orchard Demonstration Train was run. The management of this 
road deserves credit for the readiness with which it accepted our 
proposition for the establishment of such a train. We furnished 
apparatus for pruning and spraying, chemicals, and, in fact, full 
equipment, as well as two speakers and two laborers who were with 
the train from December 15, 1908, until January 28, 1909. Stops 
were made at the most important points on the Cumberland Valley 
-within the State of Pennsylvania, and at intervals of about ten 
miles throughout the system, reaching all its branches. Records 
were kept of the attendance which amounted to about three thousand 
persons, several of whom came from other counties and other states 
to witness the work of pruning and spraying the trees to insure 
their preservation. Farmers drove many miles and others came 
long distances by train or trolley. At one meeting at Greencastle 
four different states were represented by advanced fruit growers 
who were present and who studied our methods and stayed to attend 
both the forenoon and afternoon sessions as well as the evening 
meeting, notwithstanding melting snow and drizzling rain. We 
believe that nothing ever has been done in Pennsylvania that has 
been more efficient in awakening an interest in the proper care of 
orchards, than this plan of a Demonstration Train, and we, there- 
fore, arranged with the Pennsylvania Railroad Company to run such 
a train over its line in the spring of 1909. A report of this will be 
given in our Annual Report for next year. 

11. EXPERIMENTS. 

It is necessary for this office to perform some experiments in 
order to be in touch with the latest developments inethe methods of 
suppressing pests or preventing loss by insects and plant diseases. 
During the past year these experiments were chiefly in the form of 
spraying with various kinds of insecticides and fungicides for potato 
beetles and potato blight, and also spraying with various materials 
and at various dates for San José Seale. Some experiments were 
conducted for cabbage root worms and some for other pests, while 
a little attention was incidentally given to tree planting and methods 
of invigorating declining trees. Results on these will be published 
in our Monthly Bulletins. 

12. INVESTIGATIONS. 

Certain lines of original investigations were taken up and some 
were completed and others are continued. Among these are inves- 

13—7—1908. 
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tigations of grape-infesting insects, undertaken this year in full 
co-operation with the U. 8. Department of Agriculture, at North 
East, Erie county. We stationed a man at that place and met a 
large proportion of the actual expense of the experimental work, 
for the purpose of investigating the grape root worm primarily, 
but other grape insects secondarily. These investigations have not 
yet been completed, and in accordance with an agreement by the 
U. S. Department of Agriculture publications of final results are 
not to be issued until the work is completed. However, since a 
postal card of announcement was prepared and circulated in Erie 
county, and since we find that it gives some accurate, important 
and detailed statements of this work, we feel that our farmers should 
have the benefit of this preliminary statement as soon as possible, 
and, therefore, report that those were as follows: 

“Results from Root Worm experiments * * * * In the 
Porter vineyard, North East, Pa. By Mr. Fred L. Johnson * * *, 

Total crop of 10 acres 1907, 16242 pounds. 
Total crop of 10 acres 1908, 34906 pounds. 
Sprayed with Arsenate of Lead 1907 and 1908 at the time beetles 

appeared and two weeks later. 
Number of grubs dug from 10 unsprayed vines ............ 100 
Number of grubs dug from 10 sprayed vines, .............. 21 
Egg clusters found July 20, 1908, 25 unsprayed vines, ...... 214 
Egg clusters found July 20, 1908, 25 sprayed vines, ........ 4 
In the fertilizer experiment 400 Ibs. Nitrate of Soda gave largest 

increase in yield.” 
Since the San José Scale is the most important pest of our fruit 

trees, investigations of this subject, especially in various orchards 
have continued to receive our attention. It is important to know 
what results the principal orchardists are obtaining by the various 
insecticides used. In brief, these show that the miscible or commer- 
cial cils have not on the whole proven satisfactory, and in some 
cases have been decidedly injurieus to trees, while the lime-sulfur 
wash, either commercial or home made, is gradually and fully work- 
ing its way to the front as the standard of efficiency, cheapness and 
safest in scale control. It is certain that the problem presented 
by the San José Seale is now solved, and our orchardists need not 
hesitate to go forth with planting as far as this particular insect 
is concerned. 
Among our investigations, which were completed, we reported an 

extensive study of the Economic Features of Turtles and Lizards 
in Pennsylvania. We found that the reptillian life in this State 
was practically ignored and unknown, and as these creatures must 
surely play some important part in the insect suppression, we studied 
them to learn and publish what that part might be. 

A. Report of the Economic Features of the Serpents of this State 
was published in 1906, and the Report on the Lizards was published 
in December, 1907. A Report on the Turtles was published in Sep- 

tember, 1908. The conclusions ard results are too important to be 
condensed in a Report of this kind, especially as the two last-named 
Bulletins are yet available, free of charge, from this office to all 
those who may be interested. 

An important line of investigations to which we turned our in- 
vestigations and attention during the winter was the study of the 
lime-sulfur preparations and the lime of this State in regard to 
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its adaptability or quality for making lime-sulfur wash. These 
lime investigations are not yet completed, but one of the important 
points determined beyond question is that the color of the lime- 
sulfur wash is not due to the kind of lime that is used, in regard to 
contents of magnesia or calcium, as has been supposed and pub- 
lished, but that it is due to the presence or absence of iron or 
manganese. Where either of these materials be present, even in 
slight quantity, the color of the boiled lime-sulfur wash becomes 
dark, muddy olive green, while when no iron or manganese is con- 
tained in the lime, the color remains about the same as cooked 
tomatoes. 

Another important result of our practical studies in the orchard 
and laboratory from numerous samples, is the determination of the 

fact that the carbonic acid gas when used as a power for spraying, 
as in the gas sprayers, disintegrates or breaks up the combination of 
the calcium sulfide in the lime-sulfur wash and precipitates nearly 
half the material in solution after a half hour’s time. A remarkable 
feature is, that about forty per cent. of it is precipitated during the 
first five minutes. More is to be published on this subject in our 
Monthly Bulletin soon. 

In our investigations with lime-sulfur wash we learned that there 
is a great variation in the compositions of these materials. Some of 
the manufacturers who have most loudly proclaimed the great super- 
iority of their goods have placed on the market materials contain- 
ing less of the lime-sulfur combinations than others, and there 
seems to be as yet no standard composition for these materials. 
This year has seen the development of a great number of companies 
manufacturing the lime-sulfur wash. The product of some com- 
panies has upon examination in the laboratory been found to be 
fully twice as strong as the product made by others. 

In field test and orchard observations we have found that it is 
necessary to warn the public against too great dilution of commercial 
insecticides, and especially of all materials recommended for San 
José Seale. With the oils the difficulty is that if used strong enough 

to kill the scale they are liable to injure the tree, and they often do 
so. This is not true of the lime-sulfur wash, either home made or 
commercial. We should add that we did not find one sample of 
the commercial lime-sulfur wash that was as strong chemically as 
the home-boiled, when made in accordance with the now standard 
formula of seventeen pounds of sulfur and twenty-two pounds of 
lime to fifty gallons of water, boiled one hour. We found that 
manufacturers of the lime-sulfur wash make a mistake in recom- 
mending dilution of their product to the extent of ten or eleven 
times their bulk of water, and we can not, in general, recommend 
the commercial lime-sulfur wash to be dilute at any time with more 
than eight times its bulk of water if satisfactory results are to be 
obtained. 

13. INSTRUCTION. 

The information which we have obtained from investigations and 
experiments have been given to the public extensively through the 
press, through our Monthly Bulletins, Annual Reports and espec- 
jally Addresses. This office has co-operated with the Division of 
Farmers’ Institutes, furnishing speakers whenever required. AJIso, 
we have held many orchard meetings, and have even tried success- 
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fully the experiment of school meetings in some of the fruit-produc- 
ing counties in co-operation with the County Superintendent of 
Public Instruction. Our orchard inspectors, as for example, J. D. 
Herr of Berks county, gave a series of demonstrations and lectures 
in the public schools in co-operation with County Superintendent 
E. M. Rapp. and our Inspector A. W. Stephens gave a series of ad- 
dresses and spraying demonstrations at the public schools through- 
out Columbia county, and also at the local teachers’ institute in 
that county, in co-operation with County Superintendent W. W. 
Evans. From these we receive excellent reports. The work in 
instruction by all means that we can afford to undertake will be 
carried forth, as it is necessary to fully reach and awaken the 
public. 

14. RECOMMENDATIONS AND NEEDS. 

This office needs more indoor help regularly provided by the State, 
instead of temporary assistants paid by annual appropriations. 
Among such help should be mentioned a mailing clerk, recording 
clerk, a second stenographer and collection clerk. There should 
be at least two competent field investigators to have charge of the 
field investigations, experiments and demonstrations. We recom- 
mend legislation providing permanently for this help, rather than 
temporary provision in legislation. 

One of the most important aids to the economic and systematic 
study of the insect of Pennsylvania would be a printed list of these 
insects, giving their localities and dates of occurrence, together with 
food, relative abundance, means of suppression, etc. The State of 
New Jersey has found it possible to provide such a list, and this is 
taken as a working basis for entomologists in many states. We 
earnestly recommend legislation providing for the publication of 
such a Catalog of the Insects of Pennsylvania, with plain illustra- 
tions of various types of insects and their work, appearance, etc., 
which can be kept in permanent form and available for persons who 
need it. 

Bee-keeping in this State is suffering a serious setback owing to 
the great danger of bee diseases. Legislation providing for the 
destruction and control of such diseases is needed at once. We earn- 
estly recommend legislation providing for an inspector of apiaries, 
primarily to aid our bee-keepers, and secondarily to help the fruit 
growers who must have the services of the bees in the pollenization 
of their fruits. 

15. PROPOSED DEVELOPMENT OF SERVICE. 

‘“While we make haste slowly” we find that the vista broadens as 
we ascend, even though the steps may be slow and tedious. We 
see before us the importance of establishing more Demonstration 
Orchards, not conducted as experiments, but as demonstrations to 
show how orchards should be managed to obtain the best results 
with the special reference of suppression of pests. There should 
be not only one in each county, but one in each fruit-growing dis- 
trict,—of perhaps two or three or four townships, available for the 
ready access of the majority of fruit growers of the district. We, 
therefore, propose to establish a greater number of these Demon- 
stration Orchards, 
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The Demeonsiration Traims which were started with seach smeress 
should be continued im order te show owr farmers and fruit crewers 
the practical answer te the question “what mext” We propose te 
arrance if possible to continue these, and ake te reach other por 
flems of the Siate met yet touched by the Demonstraties Train 
Service. 
Our extemsive correspondence has showm us that the same hinds 

ef pests are lable to strike different portions ef this Siate almest 
simultaneously, and thousands of dellars werth ef property may be 
@estroyed within less than a week if the citizems are not given 
prompt and timely information of the methods of suppressing pests. 
Although our Monthly Balletims at some time during the year cor 
_ taimed this information, yet they are not se immediately available 
fer the masses, and we, therefore, established a Weekly Press Ser 
Vice to reach the newspapers of this State weekly, with infermatien 
concerning the imsect pests, plant diseases or important feateres 
ef horticultural] or agricultural practice that should be observed 
during the particular week of issue 
We intend te maintain the poblication of the Monthly Balletin 

daring another year and increase our collections and extend the 
Service in sach ways as may be possible. Trusting that the gud 

_ Gitizens, lesislaters and officers of this great Commenwealth will 
- fully support a service so important as this which is S outlined abeve, 

I bee to remain, 
Respectfully scbmitted, 

H. A. SURFACE, 
Eeonemic Zeolegist. 
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PAPERS READ AND ADDRESSES DELIVERED 

AT THE ANNUAL MEETING OF THE FARM- 

ERS NORMAL INSTITUTE, HELD AT NEW 

CASTLE, PENNSYLVANIA, MAY 26-29, 1908. 

ADDRESS OF WELCOME. 

By Lon. W. E. PorsErR, Judge of the Oourts, New Castle, Pa. 

Mr. Chairman, Ladies and Gentlemen: In behalf of the citizens 
of Lawrence county, I extend to the Farmers’ Annual Normal In- 
stitute a most hearty welcome. Ve appreciate, ladies and gentle- 
men, the honor you have conferred upon our county and upon our 
city in selecting this as your meeting place at this time. It must 
have been a kind]; y sentiment, indeed, gentlemen, that led you to 
select this place for your meeting, situated as it is on the western 
border line of our State, and requiring long travel on the part of 
many of you to reach us. During the sessions of your Institute, 
we would be very glad to have you drive out into the surrounding 
country and see our farms, which we believe to be as fertile as 
any in the Commonwealth, and meet our farmers who pride them- 
selves upon their proficiency, and the citizens of the city, who pride 
themselves no less upon fine farms than upon our prosperous and 
great city of forty thousand population. Our mills and factories 
are veritable bee-hives of industry. It is true that the sun is very 
frequently obseured by smoke, but this smoke is our pride, and 
this cloud of smoke by day, and pillar of fire by night, is the source 
of our prosperity, and it is with contentment that we can lie down 
and hear at night the throbs of our ponderous engines. We ap- 
preciate the honor of your meeting with us at this time; we are 
glad to have you here to discuss those questions which should make 
a success for the farmers of our State. In all our great American 
plans for the development of our cities, we often forget that unless 
the farmer succeeds, our national success will go to nothing. 

It sometimes comes to me that we are not retaining as many 
men on the farm.as we should. There are too many leaving the 
farm and going into the cities; this is often due to lack of know- 
ledge as to what a farm can be most profitably adapted to. There 
is not sufficient time taken to instruct the rising generation in the 
dignity of farm life, and the opportunity on the farm for culture 
and refinement. It is a fact that we often find men believing that 
little education is needed on the farm, and that farmers, like Topsy, 
simply “grow.” But this is a mistake; there is no vocation in 
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which education is of more value than it is to the farmer. How 
many of our teachers ever think of talking to their classes about 
Botany, or interesting them in the things that surround them on 
the farm? And it is the same with the father and the mother. 
The boy does not take a proper part in the management of the 
farm. You all remember how proud you were, as a boy, when 
you were entrusted with some business transaction by your father, 
and how careful you were to attend to it, and how proud you were 
when your father and mother said you had attended to it as well 
as they could have done? The boy and girl in every family likes 
to attend to business matters on the farm, and in order to keep 
the boy and girl on the farm, you want to take them into partner- 
ship, and make them think that their success is your success. 
Allow them to have something of their own on the farm. We 
hear a great deal about making the farm a success, but instead of 
teaching manual training in the schools, why not teach the boy 
how he can grow cabbage or corn or potatoes? Let the boy and 
girl take interest in the raising of the animals on the farm. 

As I said a moment ago, conditions are frequently responsible 
for the boy and the girl leaving the farm as soon as they arrive 
at the age of twenty-one years. To my mind, there is too much 
urudgery in it. You will see the sixteen-year-old boy trudging out 
to the fields as soon as the cisterna s<y is brightened by the rising 
gun. He is going out to feed and harness the working horses for 
a hard days’ work in the fields, for which he will not get a cent. 
How can you expect to keep a boy on the farm whom you do not 
take into partnership with you? Give him some responsibility, 
and let him make a success of it. He has the fire and the energy 
to make a success of something, and if you do not help him, and 
keep him interested, you will soon find that while he is following 
the plow lines, on his fathers’ farm, he is wondering how soon he 
will be twenty-one so that he can go to the city to make money 
for himself. So take the boy and girl into partnership; make them 
fee] that there are responsibilities resting on them and give them 
some of the profit of the farm. There is no way I know of in which 
you can keep this sentiment in the boys and girls, as to give them 
something of their own to look after, and allowing them to have 
something out of what they make. What a spectacle, gentlemen! 
The boy has been raised on the farm, and has worked hard, but he 
has no interest in the profits of the farm. He has labored hard on 
the farm up to the time of his majority, without receiving any re- 
muneration therefor except such food and clothing and washing 
as his father and mother saw fit to give him. He works on the 
farm, but his father plans everything in regard to the management 
of it. When he arrives at the age of twenty-one, he will probably 
desert the farm, or, if his devotion to his parents is so great that 
when he sees the silver threads, he will not desert them, but con- 
tinues to work on the farm. What a spectacle is this! When he 
arrives at the age of maturity he has accumulated nothing of hig 
own, and only waits for his parents to die so that he may come 
into his own. Is it not proper that he should be taken into part- 
nership in order that he may reap some benefit for the many years 
he has devoted to the farm? ah 
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I have probably deviated from the subject, gentlemen, in making 
an address of welcome, and gone into a matter that has sometimes 
impressed me very strongly as I have seen young men who were’ 
able to make a succes on the farm, go into our cities and not make 
a great success. It has impressed me, gentlemen, and I have 
thought that during your considerations of how to make farming 
profitable, you might take into consideration the question of how 
to raise farmers on the farm. Sometimes the farmer thinks that 
when he has succeeded in raising a good preacher, doctor, or law- 
yer, he has placed his boy upon the broad highway to success, but 
you should know, gentlemen, that some of the noblest characters 
are found back on the farm. There men are produced who have 
time to reflect on great questions, and noble characters and great 
success it attained. And when I say “success” I do not necessarily 
mean dollars and cents, because a man may be very wealthy, and 
yet be a great failure, and I say that back on the farm some of 
the greatest successes of human life are attained, and if during 
your deliberations here you have any time to give to the considera- 
tion of the boy and girl on the farm, you will have taken, to my 
mind, a step in the right direction. 

So then, ladies and gentlemen of the Farmers’ Annual Normal 
Institute, I again extend to you, on behalf of the citizens of our 
county and city, a most hearty and sincere welcome. 

RESPONSE TO THE ADDRESS OF WELCOME. 

By Hon. N. B. CRITCHFIELD, Secretary of Agriculture, Harrisburg. 

Mr. Chairman, Judge Porter, and Citizens of New Castle and of 
Lawrence County: It is very gratifying to me, and to those who are 
here with me to be assured of the cordial welcome, so forcibly and . 
earnestly expressed in the address to which we have just listened. 
In coming to your beautiful city, we were all impressed with the 
thought that we were about to cast our lot for a few days among 
a generous and hospitable people. Notwithstanding the fact that 
many of us have never been here—I know that there are a number 
of members of our Board who have never visited New Castle— 
we do not feel that you are strangers to us, or we to you. We 
have known something of your people; they have been represented 
upon our Board for a number of years. “By their fruits ye shall 
know them,” is one of the sayings of Him whose sayings always 
were and always will be true, and judging by the character of the 
men you have sent to represent you on our Board, we cannot help 
thinking that this community, and that Lawrence county must be 
made up of ladies and gentlemen. And so we are glad to be here, 
and we are glad to hear these cordial, earnest words of welcome, 
and we appreciate them because we know they come from people 
who are worthy of being recognized as friends. 



No. 7. DEPARTMENT OF AGRICULTURE. WES 201 

The Chairman, Mr. McCreary, will excuse me for speaking of him 
personally. It just now comes to my mind that nearly a quarter 
of a century ago, when I first came into the State Board of Agri- 
culture, as a representative of my own county of Somerset, one 
of the first men, and perhaps the very first man, to bid me welcome 
was Samuel McCreary of Lawrence county. I remember just as 
wellas if it were today, in the old Supreme Court Room at Harris- 
burg, when I felt very young—a good deal younger than I am now, 
and a good deal younger than I really was,—I was twenty-five years 
younger, and I felt a great deal younger, because I did not then 
have the experience with public men, and in public life that I 
have since acquired—and [ felt it thrill my heart when Samuel Mc- 
Creary came across that great room, and reached out his big, broad 
hand, broadened and hardened by honest labor, and told me I was 
welcome. I don’t know, Mr. McCreary, whether you remember it, 
but when we came back, you were going to New Castle and I to 
Johnstown, we sat together and talked all the way, and I felt then, 
and feel yet, that I was the better for having met him. And then, 
succeeding him, we had a man by the name of Johnson, a good, 
earnest worker—I met his brother here tonight—always ready to 
lay his hand to anything that would further the interests of agri- 
culture in Pennsylvania. And then, sir, we are not forgetful of 
the fact that our Mr. Martin, whom we are proud to recognize among 
our friends, and as Director of Institute work for the past ten 
years—we don’t forget that he came from Lawrence county. 
We are glad to be with you, and we are glad, as I have already 

said, to hear these earnest, cordial words of welcome, and I hope 
that when the labors of the week are ended, and when this able 
program that has been prepared has all been gone over with, and 
we come to take our departure, we shall go away with very pleas- 
ant feelings and memories of the citizens of New Castle and of 
Lawrence county, and I hope that you and your people will feel 
that some little good has come to you because of your association 
with us. 

Now, Mr. Chairman, I do not intend—in fact, I did not intend to 
make a speech at all, when I got up. I am not a speech-maker, 
anyhow, and when Mr. McCreary said he was going to put me on 
the program, I demurred, but, as you all know, most of us like to 
see our names on the program, and I did not say very much. I 
was like the darky, who, when he was asked, “Sam, can you change 
me five dollars”? said, “No, boss, I have no five dollars, but I thank 
you for the compliment all the same.” So, while I did not intend 
to make a speech, I was proud my name was there, and I feel very 
much obliged to Mr. McCreary. 
What I pretty nearly forgot to say was that we heads of Depart- 

ments sometimes work by putting other people to work. We are 
obliged to have our assistants. What would I do, for instance, 
with a great, big department of six divisions on my hands, with 
every one of them nearly as large as the State Government, if 
it were not for my assistants? We have our assistants, and we 
have one of them in the audience tonight, who learned to talk 
when he was young. He was brought up on the farm, married a 
farmers’ daughter, who made him a first-rate farmers’ wife, and 

14 
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he has always been a farmer, lending his best efforts to the State 
Board of Agriculture. Two years ago I found it necessary to make 
a lawyer of him, and in the interests of agriculture, I have given 
him a license to practice in the offices of Justices of the Peace, 

and the Courts of Pennsylvania. You all know how lawyers can 
talk; why, I am told that a great many of them live by talking; I 
have never been one;‘at least, I have never been charged with it. 
Why, they can talk upon all questions, and upon all sides of the 
question at once. So I am going to call on this lawyer whom I 
have made myself—and therefore I know he is all right—to talk 
to us a little. Iam going to call on Mr. Hutchison. 

ADDRESS. 

By GEO. G. HUTCHISON, Warriors’ Mark, Pa. 

Mr. President, Hon. W. C. Porter, Judge of the Courts of Law- 
rence County, Ladies and Gentlemen: I never disobey ordiers when 
I am commanded by a superior officer to perform a duty, but to- 
night I feel that I am not competent of filling the place of our 
honored Secretary, but, with your indulgence, I will endeavor to 
say a few words in response to the eloquent and hearty address 
of welcome that we have received from this distinguished son and 
citizen of the county of Lawrence. 

Pennsylvania is divided into two distinct parts by a range of 
mountains known as the Alleghenies. For a number of years this 
organization has been meeting east of this range of mountains, but 
on the invitation of our fellow member of the Board, and Institute 
worker, Hon. Samuel McCreary, of this county, we almost unanim- 
ously accepted your invitation to hold our annual meeting in this 
city; feeling that we would, by doing so, pay a visit to a section of 
Pennsylvania, that those living in the east and central part of the 
state knew very little about. especially in regard to agriculture. 

and by visiting your beautiful city we would get new ideas and 
understand better your ways of following this noble calling. It has 
been my privilege to visit your city on a number of occasions, and 
to see the thrift and enterprise that is here manifested. You have 
here some of the best manufacturing interests in Pennsylvania, 

located outside of the great city of Pittsburg. The products from 
these plants go to all sections of the world; this has made you a 
great manufacturing center. It was a pleasure to the members of 
the Board to behold the pall of smoke; they said “times are good 
here;” that is evident. We object to the smoke sometimes, but 
these last six months people would have been only too glad to do 
a little more washing. But the audience that is present this even- 
ing will look more at your broad acres and your beautiful buildings 
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and improvements. You have also produced here in this valley, 
great men. Men who have gone out to make the State better and 
build it up. You have done your share in this section towards pre- 
serving the Union, and as we come into your city, we observe a 
monument towering toward heaven, that has been erected by your 
patriotic citizens, in remembrance of those who went from this 
county to lelp preserve this glorious country of ours. This is a fit 
tribute to those men, and it shows that you have men living today 
in your midst who have not forgotten those who left home and 
all that was near and dear to them to sacrifice their lives that we 
today might live and enjoy this heritage. Monuments of this kind 
should be erected in each county in our commonwealth, and I am 
glad to note, as I get out through the State, that a spirit of this 
kind is being manifested by our citizens, and a number of counties 
have monuments similar to the one we have been privileged to 
look upon in your city. 

3ut among the greatest monuments that any State can erect is 
that of fine farms on which are erected good buildings and good 
improvements, and acres well tille%. This is a monument that 
will be lasting. 

I know you are good farmers out here; the only trouble is that 
you grow too many politicians, because you are too near the State 
of Ohio, and you have at least one man who favors Bryan. 

In responding to this address, you may ask, who is this body of 
men who come to hold its annual metting in your city, and what 
is their business? And you have a right to know, and if you will 
indulge me afew minutes,1I will try to give you some information 
in regard to the business that brings us here. First, if you will 
take the program, you will see that we have a meeting of the State 
Board of Agriculture, and a stranger will say, “What is that?” 
That is an organization, which was established under an act of As- 
sembly of your State, that has been existing since 1876. It has 
a representation from each county, or a membership of 67, besides 
three members that are appointed by the Governor and one 
by the State Poultry Association. Then we have members who 
are ex-officio, who are as follows: The distinguished Governor of 
our State; the world wide known Henry Houck, Secretary of In- 
ternal Affairs; the great educator, Dr. Schaeffer; the new President 
of State College, Dr. Earl Sparks, the gentleman who will take 
charge of that institution next June, from whom we expect great 
things; the honest and able Auditor General, Robt. K. Young, and 
our very efficient Secretary of Agriculture, Mr. Critchfield. Mr. 
Critchfield has a long record that would take me most of the even- 
ing to recite, the positions he has filled in Pennsylvania, and the 
work that he has done to make our State better along agricultural 
lines; but I will say this, that in all the positions he has been 
placed, he has made good. The Board has been working along 
agricultural lines in their respective counties in the State in the 
Farmers’ Institute work. 

The next organization that meets with you is the one headed by 
your distinguished fellow-citizen, Hon. A. L. Martin. This gen- 

tleman is well known to you. You honored him by electing him 
for three terms to the Legislature, in which body he served as 

x 
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Chairman of the Committee of Agriculture. He is now serving his 
third term as Deputy Secretary of Agriculture, and Director of 
Farmers’ Institutes. In this position he has given his best ser- 
vices to the work, and under his direction, the institutes have 
become very efficient and Pennsylvania owes to him a great deal 
for its high position along this line. With him is a body of teach- 
ers and instructors that are good, if not the best of their kind that 
any state has in its employ. It is a long list and to mention 
them would take a great deal of time, and if I would mention 
Bob Seeds’ name and omit Joel Herr, Joel would be be cross, and 
if I would mention Prof. Menges’ name and omit Mr. Philips, Mr. 
Philips would be cross, and so it would be all through the list. 
In their respective places, they have all rendered valuable service. 
Those of you who are present will become acquainted with these 
ladies and gentlemen, and after you have listened to their ad- 
dresses, you then can form a better opinion of their worth and effi- 
ciency, than I can give you in this short talk this evening. 

The question may come to your minds, Why do we give instruc- 
tions in agriculture? and this is an important question and one 
that should be answered. Our forefathers farmed successfully 
forty or fifty years ago without this vast corps of men traveling up 
and down our State. They did not have experiment stations or 
State Colleges or Departments of Agriculture, giving out informa- 
tion. They plowed, sowed, reaped and siept; but today conditions 
have changed, and these conditions have to be met. Twenty years 
ago, ten years ago, we did not have what was known as scientific 
agriculture or book farming, as some of our farmers call it. Our 
forefathers would say.that it was theory, but practice is what made 
the farmer. But today we have to have theory and practice com- 
bined and science and practice combined, and science is nothing 
more or less than the knowledge of agriculture. We have enemies 
to combat today that were not known thirty or forty years ago 
We have all kinds of insect enemies that spring up and injure the 
vegetation, and follow the crops until they are garnered. 

The State of Pennsylvania has a Division in the Department of 
Agriculture, known as Economic Zoology. You might ask what 
Economic Zoology is. I would answer you in the language of the 
distinguished Governor, my friend, Daniel H. Hastings, who signed 
the law. He said he knew what it was to be economic, but he 
could not understand this word Zoology. It is one that covers a 
vast field, and to fully explain it, it would take Prof. Hunt or some 
other of our scientists all evening to tell you the full meaning of 
the word. This Division is headed by one of the greatest bug 

catchers known in the United States, and his warfare is waged all 
through our commonwealth with great success, and we wish him 
God speed in his undertaking, and hope that he may live long 

enough to see the last enemy vanquished from the field. 
The question with the farm is, How can I grow better crops? 

How can I till my soil with less labor? These are the two most 
important questions that confront him, and he has to eall on the 

scientist to give him instruction. That is one of the advantages 
of the experiment stations, which have been located throughout 
the different states by the National Government. We have one 
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located in our own State, which has today a fine corps of scientific 
workers, headed by Dr. Thos. ¥. Hunt, and any farmer in this com- 
monwealth that does not call on this experiment station for in- 
formation when he is in trouble in regard to agriculture, is not 
making use of the means available and placed at his disposal with- 
out cost. 

These are some of the questions that will be discussed through- 
out our meeting, and one of our objects is, that these instructors 
may give instruction to each other and also to the citizens of your 
county. 

You have been very kind tonight, Judge, to extend the cordial 
words of welcome. From your talk, I would infer that you would 
make as good a farmer as you are a Judge, and I think that it is 
a great mistake that so many of our young men leave the farm 
and seek to become lawyers, doctors and professional men. We 
lose the best that our farms produce, and that is the crop of boys 
and girls. The disposition in the last ten years, among our young 
men, has been to seek employment in the cities and towns, and we 
cannot fault them in this, as the recompense has been so large and 
the labor comparatively easy to the labor on the farm. But I 
hope the time is not far distant when our boys and girls will see 
their mistake. The lesson that we are being taught by the strin- 
gency of the times at present is one that may be of benefit to us 
in the future. In the agricultural districts of Pennsylvania the 
times have been good and failures few, because the stability of agri- 
culture, has been able to carry the people through their losses. 
But this has not been the case in the cities where our young 
people received salaries. They spent this each month, and when 
the times become depressed and they lost their employment, they 
did not have enough laid by for the rainy day, and had to return 
to the country to take up their residence with father and mother on 
the farm. If ‘these young men had, instead of going to the city, 
engaged in agriculture, they would have been in a position that 
they would not need to have come back to the old home. 

In my travels throughout the State I find a great deal of land 
that was tilled years ago and is growing up with briers and elders 
and returning to forest. This is deplorable. Think of the toil and 
labor that some good man put on that ground to remove the timber 
and bring it under cultivation. If we would reduce the size of 
our farms and make it possible for our boys to secure farms the 
same as our fathers did for us, it might be that we could induce 
our sons to stay on the farm. In dollars and cents we are one 
of the greatest states in agriculture, and if I am correctly informed, 

we stand second or third in the amount of value of our products 
of any state in the Union. If this is true, we should stand first, 
if all our tillable land was brought under cultivation. There is 
no better market for farm products’ in the United States than there 
1s in Pennsyvania, and we are the largest purchasers of food pro- 
ducts of any state in the Union. We have more miners to feed, 
more mill workers, more mechanics, more well paid laboring men, 
than any state in the Union, and why should not our agriculture 
prosper? This is a question for those who are leaders in agricul- 
tural lines, to consider. It is something that should be brought 
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to the attention of our Legislature of our State Government, and 

see if there could not be some ways and means devised to induce 

people to engage in agriculture. If I do not soon quit talking, you 

will think I have prepared my speech, but these matters are con- 

tinually revolving in my mind as I travel around the State. You 

all know that a man’s heart is in the calling he loves. I have 

not touched on the question of the live stock of the State. This is 

another great question that should demand the attention of our 

organizations. Years ago I heard Prof. Hamilton tell of going 

into Ohio along the Pennsylvania line and buying cattle and driv- 

ing them to State College for feeders. Years ago your farmers 

shipped their horses to eastern markets and received good prices 

for the same. Today they are buying western horses and few 

colts are seen grazing in your fields as you ride along. «Why 

is this? Too much hustle, too much bustle, too much work and not 

enough of thought given to what would make your county better. 

Hon. Judge, I would ask a little indulgence for this body of men 

while they are in your midst. If any of them should appear be- 
fore you for sentence, be lenient with them, They all mean well, 
but you know how it is yourself, when you get away several hun- 
dred miles from home on a trip, you may want to have a good time, 
and sometimes we get too good. Uncle Sam McCreary has offered 
to stand bail for any of us that may break any of your laws. I 
hope none of them will do this, but we will have to throw our- 
selves on the mercy of the court if we do. We know our stay 
among you will be pleasant and profitable. I care not where you 
go in Pennsylvania, you meet some congenial persons whose lives 
coming in touch with your life, will make you better, and we know 
that New Castle and Lawrence county will be no exception to this 
rule. 

SOME PHASES OF SOIL INVESTIGATION. 

By THomMAS F. Hunt, Dean of the School of Agriculture and Director of the Experiment Station of 

the Pennsylvania State College. 

When the speaker was a college student he had a teacher who 
was not only a teacher, but was also a counsellor and intimate 
friend. To this teacher the speaker owes more than to any other 
man except his father. The college student who fails to get into 
personal relation with at least one of his instructors is to be pitied. 
He loses much of the value of a college education. I was advised 
over and over again by this friend and teacher never to make com- 
parative statements, always to make positive ones. The title of 
my address as printed was, “New Plans of Soil Investigation.” The 
title as submitted was, “Some New Phases of Soil Investigation.” 
The word “new,” however, implies a comparison between the past 
and the present which I do not care to make. The title has, there- 
fore, been amended to read, “Some Phases of Soil Investigation.” 
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A recent book opens with the sentence: “The whole business of 
agriculture is founded upon the soil. For the soil the farmer pays 
rent, and upon his skill in making use of its inherent capacities 
depends the return he gets for his crops.” While this is a striking 
sentence and contains much truth it can hardly be said to contain 
the whole truth. The soil does not make apples sour or sweet, corn 
yellow or white. Out of the same soil may grow wheat containing 
gluten found nowhere else except in rye, or a coffee plant producing 
in its bean caffein, or the nettle containing formic acid. Upon the 
production of these substances the soil has no material influence. 
The cause of these differences, whatever it may be, is to be found 
in a microscopic cell of the seed and is transmitted with fidelity 
from generation to generation. 

This much being granted, it may be asserted that- out of mother 
2arth come all things. A well known writer on nature, not a nature 
fakir, has used in quite a different connection the phrase, “the 
divine soil,” but it may be used in this connection with the utmost 
reverence. What a wonderful thing the soil is. Not only are the 
millions fed out of its bosom, but it is at once the delight and 
despair of the investigator. It has as many moods as the most 
fickle goddess. The experimentor carries on a series of elaborate 
investigations from which he feels justified in reaching certain con- 
clusions. Out of a caution borne of experience, he repeats his ex- 
periments another season, only to secure quite different results. 
The soil was in a different mood. With the first season’s results 
the investigator is delighted. After a second season he is plunged 
into despair. It is perhaps not out of place to remark that some 
investigators prefer to announce their first season’s results and 
then proceed to conquer new fields. They can thus remain in a 
perpetual heaven of delight. 

The guests at a dinner party were recently discussing the oc- 
currence of trailing arbutus. Some one asked why it was that 
none could be found in the immediate vicinity of the village in 
which they lived, while it could be found in abundance two or three 
miles away. Some one suggested that all the arbutus near the 
village had been destroyed in previous years by ardent collectors. 
This expanation seemed satisfactory to all parties concerned. It 
may, however, have been due to a desire not to mix science with 
social small talk. However, this may be, the fact is that trailing 
arbutus fails to occur in the immediate vicinity of State College 
for the same reason that chestnut trees, rhododendrons and blue- 
berries do not occur there. None of these plants have ever grown 
there naturally. They are not lime loving but lime avoiding 
plants. The soil about State College is of a limestone formation, 
while the soil on which trailing arbutus, rhododendfons and chest- 
nut trees grow is produced by the breaking down of shales and 
sandstones. The purpose of relating this anecdote is to emphasize 
the well known fact that soils do differ in their crop producing 
power, that while one scil may be well adapted to one crop it may 
be illy adapted to another. There are tobacco soils, and potato 
soils, and cabbage soils, and celery soils, and corn soils, and wheat 

soils, and clover soils, and grass lands. The soil best adapted to 
red clover is not best adapted to alsike clover. That there is a 
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great difference in the adaptability of soils to alfalfa has been 
abundantly preven. The following table gives the mechanical an- 
alyses of five soils of the humid section of the United SHEL on 
which alfalfa has been grown. 
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On Dunkirk gravelly loam and Miami stony loam alfafa grows 
without any dificulty. About the only thing necessary is to sow 
the seed. On the Wabash loam, good yields of alfalfa can be ob- 
tained by proper cultural methods. On Hagerstown clay loam 
much greater care is necessary and more failures occur, especially 
owing to variations in season while every precaution possible must 
be taken to get good yields on the Dunkirk clay loam. Since the 
mechanical analyses of Hagerstown and Dunkirk clay loam are so 
nearly identical, the question may be raised as to why these soils 
differ in their adaptability to alfalfa. The explanation may be 
sought in two directions: (1) The Hagerstown clay loam has perfect 
drainage, owing to its limestone formation, while the Dunkirk clay 
loam, which is a river drift soil deposited by lake action has very 
poor natural drainage; (2) the alfalfa plant is a lime loving plant 
and in all humid regions, especially, is, other things equal, adapted 
to soils of limestone formation. 

The adaptation of soils to fruit trees is a question of special in- 
terest in Pennsylvania. It has been shown that the soil best 
adapted to Rhode Island Greenings is not the one best adapted to 
Baldwins, that the soil best adapted to Baldwins is not the one 
best adapted to Grimes’ Golden. To avoid possible misinterpreta- 
tion, it should be noted in passing that these apples have a climatic 
as well as a soil adaptation. It is well known that the soil best 
adapted to peaches is not in general well adapted to apples. This 
is a reason why in general peaches should not be used as fillers 
for apples, or apples grown in order to rest the land from peaches, 
The speaker had this impressed upon him recently in making a 
visit to the fruit sections of Adams and Franklin counties. He 
visited a man who has 140 acres of peaches and about an equal 
number of acres of apples, although not 280 acres of fruit trees, 
because his orchards are largely interplanted. The land is De 
Kalb stony loam and is especially adapted to peaches. Peaches, 
as the man remarked to me, had been very good to him, but his 
apples while by no means a failure, were a source of trouble and 
anxiety. The next day I visited a man located seventeen miles 
from the orchard just mentioned. The soil type, one of the Porter 
series, was, however, quite different. The history of the orchard, 
the appearance of the trees and the opinion of the owner all con- 
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firmed the judgment that this was an apple soil and not a peach 

soil. I was not acquainted with this region. Most of the soil types 
I had not previously identified. Pointing to an area on the soii 
map quite unknown to me, I said to my companion: “That is a 

section where one might expect to find peaches growing.” He 

studied the map a few moments and replied: “That is the location 
of the large peach orchards of ————— county. The basis I had 
for assuming that this particular type was De Kalb stony loam, and 
hence identical with that on which grew the peaches which I had 
visited on the previous day. 

A man who thinks he can buy any kind of a farm and make a 
success of any kind of farming by the application of scientific 
methods will find, after it is too late, that a large part of both 
science and ccmmon sense in farming consists in the adaptation of 
crops and methods to soil, climate and market. It makes one’s 
heart bleed to observe by what long and laborious methods men 
have discovered or rather have been brought, often without dis- 
covery, to raise those crops for which their soil and climate are 
best fitted. If, as has just been shown, soils do vary in their 
adaptability to certain crops, and that a knowledge of these adapta- 
tions is essential to the highest success, it follows equally that the 
fertilizer requirement and the best cultural methods vary with the 
soil and that before any answer can be given to the numerous and 
constantly recurring questions upon the best methods of growing 
different crops and the fertilizers required, it is essential to have 
a definite knowledge of the soil types. For something more than 
twenty-five years and in four different states the speaker has been 
more or less actively engaged in experimental work involving the 
best methods, of cultivating certain standard field crops, including 
the best methods of fertilization. A number of soil types upon 
which he has secured direct experimental data could be counted 
on the fingers and thumbs of both hands. Concerning these soil 
types he would, when asked as to crop adaptation, fertilizer re- 
quirement or cultural method, be willing to venture an opinion, 
provided he had a history of the previous treatment of the soil. 
There are, however, in the United States 450 soil types already 
identified, "440 of which he knows comparatively nothing. 

In 1899, Professor Milton Whitney, now Chief of the Bureau of 
Soils, began a government soil survey in Connecticut, Utah and 
New Mexico. Up to the present time, soil surveys have been made 
in every state except Maine and Nevada and in every territory ex- 
cept Alaska and Hawaii. The total area surveyed amounts to 140,- 
000 square miles or 90,000,000 acres, of which 4,000 square miles or 
over 2,500,000 acres have been surveyed in Pennsylvania, or about 
9 per cent. of the total area of the State. These surveys are based 
on the theory that the physical features of the soil, together with 
the experience of farmers and the judgment of trained observers 
who become es expert as tea testers or butter judges, is the best 
known method of classification with reference to crop adaptation 
or cultural methods. One very simple device has been brought 
into use in connection with these soil surveys, which is not only« 
very important but also has for us a useful lesson. How many 
farmers know anything about the soil of the different fields below 

14—7—1908. 
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the plow slice? Yet if one field is underlain with a stiff, impervious 
clay while another has a bed of sand it may make the most striking 
difference in crop adaptation or yields. What the hand lens is to 
the botanist, what the agar is to the bacteriologist, what the 
chemical balance is to the chemist, the soil auger is to the soil ex- 
pert. Each helps to widen our field of knowledge. The man with 
an auger who has taken the place of the men with the hoe in maga- 
zine literature can pass rapidly over the field and bring to view 
a section of soil to the depth of three feet or even to six feet, if 
necessary. He is thus able to explain almost instantly many differ. 
ences in crop adaptation or yield that may have puzzled the farmer 
for years. It is certainly somewhat remarkable how accurately 
properly trained men can identify and map the different soil types. 
I once described to a man who was personally acquainted with a 
region the characteristics of that region. The soil was described 
the relative occurrence of different crops, the difficulties farmers had 
in raising certain crops in that region, even the character of farm 
improvement was mentioned. When I was through with my de- 
scription the man replied that it was exactly as he had observed it. 
As a matter of fact I had not seen the region I was describing. 1! 
had simply looked at a soil map, knowing that certain conditions 
existed clsewhere on this soil type, f described these observations. 
The problem of the soil survey is to correlate and classify soils. 

The wethod of classification thus far worked out is first to estab- 
lish different soil series in the different physiographic divisions of 
the United States. Each series is given a genus or surname as, for 

example, Norfolk, Hagerstown, Dunkirk, or Miami. The Norfolk 
serics represents a group of soils of the coastal plain region, stretch- 
ing along the Atlantic and Gulf States from Boston, 
Massachusetts to Galveston, Texas. The Hagerstown series in- 
cludes the residual soils of limestone valleys occurring from 
Pennsylvania to Tennessee. The Dunkirk series includes drift soils 
redeposited by lake action occurring in the vicinity of the Great 
Lakes, while the Miami series represents the upland types of drift 
soil throughout the great Mississippi Valley. These soils are men- 
tioned simply as striking examples of soil series. These soil series 
are further divided into types based largely upon their physical pro- 
perties and are designated by adding a specific or Christian name. 
In order to understand fully the significance of the classification 

into soil types, it is desirable to consider briefly the mechanical 
analysis of soils. The soil particles are given names according to 
their size (diameter in millimeters), as follows 
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These different sizes of soil particles occur in the different soils 
in an endless variety of combinations and give to the soil in con- 
nection with the organic matter, its chief physical properties and 
to a great extent, at least, its crop adaptation. Based upon me- 
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chanical composition, determined as indicated in above table, the 
following soil types have been recognized running from the coarsest 
to the finest: coarse sand, medium sand, fine sand, sandy loam, fine 
sandy loam, loam, silt loam, clay loam, sandy loam, silt clay and 
clay. Thus we have Norfolk coarse sand, Norfolk coarse sandy 
loam, Norfolk sand, Norfolk fine sand, Norfolk sandy loam, Norfolk 
fine sandy loam, Norfolk loam and Norfolk silt loam; or Hagers- 
town sandy loam, Hagerstown loam, Hagerstown silt loam, Hagers- 
town clay loam and Hagerstown clay. It will be noticed that a 
particular soil series does not necessarily include all the specific 
soil types. Thus the Norfolk series lacks the clay types 
while the Hagerstown series lacks the sandy types. In 
addition to the above, we may have, due to the occurrence of stone 
or gravel, stony or gravelly soils. Thus there are Norfolk gravel 
and Hagerstown stony loam. 

This matter of soil types is of special importance in Pennsylvania 
because of the great variety of soils in the State. Up to the 
present time there have been recognized and surveyed in the United 
States sixty soil series, thirty-three in the humid section and twenty- 
seven in the arid section. Of the thirty-three in the humid section 
of the United States eleven have been found in Pennsylvania. In 
the United States 450 types have been recognized. Forty-five of 
these have been found in Pennsylvania, although the state has 
only been partially surveyed. For twenty-five years fertilizer ex- 
periments have been conducted at the Pennsylvania Agricultural 
Experiment Station on Hagerstown clay loam in Centre county at 
approximately 1,200 feet above sea level. The Hagerstown series 
is perhaps the most productive series in the State, and the Hagers- 
town clay loam probably the most productive type of this series. 
In this sense the Hagerstown clay loam is probably the most im- 
portant soil in the State, but the total area covered by this series 
is comparatively small. If a man writes the station for informa- 
tion concerning the fertilizer requirement of his land, these ex- 
periments conducted faithfully during a quarter of a century can 
be used in answering his inquiry if his land is Hagerstown clay 
loam, but if it is Volusia silt loam the answer must be different. 
The first step, therefore, in the systematic study of the soils of 
Penzrsyivania is a soil survey. This has been under way now fov 
eight years and 2,613,760 acres have been surveyed, including, 
as previously stated, eleven soil series and forty-five soil types. 
In these surveys the maps have been made on the scale of one 
inch to the mile. It is believed that after a few more detailed 
surveys of this sort are made, particularly in the western half 
of Pennsylvania, it will be possible to make a reconnoisance of 
the State mapping the soil at the rate of six miles to the inch. 
It is believed that the work could be completed in two years. After 
this has been done it will then be possible to make plot tests on 
different soil types which may be expected to answer certain ques- 
tions. It may then be possible to interpret intelligently those 
which have already been made. The Pennsylvania Experiment 
Station is prepared to conduct, with the co-operation of farmers, 
such plot tests and thus to study the crop adaptation of soil types. 
I do not consider that the Pennsylvania Experiment Station is 
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located merely upon a plot of five hundred acres up in Centre 
ecunty, but that its boundaries are coincident with the boundaries 
of the State. How this work may best be accomplished is a matter 
of detail which will require careful consideration. 

Having located the soil types and having found that these soils 
have different crop adaptation or require different cultural methods, 
the question still remains, why these differences. What is the 
ceuse? We say in academic language that to produce ordinary 
crops there is needed light, heat, water and plant food. There is no 
doubt whatever, that these things are needed. When, how- 
ever, we look at plots of ground, one of which yields twice as much 
as the other and we ask ourselves, what was the variable factor 
in the production of these crops, we are uncertain as to the answer. 
Was it the light, the heat, the water, or the plant food, or was it 
due to some deleterious substance excreted by the plant. The 
thought that it is desired to develop here may perhaps be illustrated 
by an example. In the rotation fertilizer experiment at the Penn- 
sylvania Station plot No. 1 in the second tier has received no fer- 
tilizer or manure of any sort since the beginning of the experiment 
in 1882, while plot No. 9 of the same tier has received a complete 
commercial fertilizer each year; that is, whenever this plot was in 
coru or wheat but not when it was in oats or grass (timothy and 
clover). During the whole period the yield of plot 9 was 160, com- 
pared with 100 for plot 1, amd last season the yield of plot 9 was 
197, compared with 100 for plot 1, or a yield of 23.2 and 12 bushels 
respectively. The only difference in the treatment between these 
two plots was the application .of fertilizer containing nitrogen, 
phosphoric acid and potash. Was the difference in yield merely a 
matter of plant food or was there a variation in some of the other 
necessary factors of plant growth? By installing self-recording 
thermometers on these plots Brown has shown in data to be pub- 
lished in the next annual report of the Experiment Station that the 
temperature of the soil at six inches below the surface was the 
lowest on the high yielding plot in the summer and highest on this 
plot in the winter, and that at all seasons of the year the extremes 
in temperature were less on the high yielding plot. It will not do 
to say that the difference in yield was due to differences in tem- 
perature, but it is not unreasonable to believe that the difference 

in temperature was a factor in producing the results. At any rate 
itisa good “llustration of the complicated character of the problem 
before us. 

There are in this rotation fertilizer experiment, which was begun 
in 1882, 144 plots which have received twenty-three distinct treat- 
ments. These plots after twenty-five years show most marked 
variations in the yield of corn, wheat, oats and hay, due to the 
different fertilizers applied. While the crop is growing, it seems 
that the soil should exhibit some differences, either in heat, mois- 
ture, plant food or in some deleterious or toxic material. The 
problem, then, is to study the soil as it is found under normal con- 
ditions, not only as to heat, as has just been illustrated, but as to 
moisture, plant food and toxic material. If, for example, the ap- 
plication of fertilizer is valuable, not alone because it furnishes 
plant food but because it destroys substances injurious to the plant, 
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it is possible that we may find some other material or method of 
destroying such substance, either more effective or more economical. 
In coming into this State it seemed to the Director of your Station 
that this rotation fertilizer experiment, which has been carried on 
for a quarter of a century, offered an opportunity for study of 
soil problems on a scale and in a manner not heretofore attempted. 
The previous chemical studies which have yielded some splendid 
results have been mostly on soils handled in a highly artificial 
manner and not on soils in which differences in yield have been 
obtained under ordinary field conditions. The Pennsylvania Ex- 
periment Station has, therefore, organized a laboratory for the . 
study of soil problems and the extended study of the various pos- 
sible factors of plant growth is being made during the growing 
Season and, in some instances, during the whole year on plots which 
give striking differences in yield. 

To summarize briefly, then, the problem of soil investigation as 
it relates to Pennsylvania appears to the Director of your Station to 
consist of three steps: (1) a soil survey by which the soil types of 
the State may be located and correlated; and the general character- 
istics and crop adaptation carefully described; (2) a study by plot 
tests in co-operation with farmers or otherwise of the principal soil 
types, so that the influence of fertilizers or cultural methods may 
be reasonably predicted; (8) a study of the different factors of plant 
growth on these different soil types when different treatments ex- 
hibit marked differences in yield or quality of product in order, if 
possible, to determine the fundamental reasons for such differences. 

A soil survey of this State is well advanced, having been begun 
in 1890 by the Bureau of Soils of the United States Department of 
Agriculture. In two or three years it is hoped that a reconnoiss- 
ance map of the whole State may be completed. The Pennsylvania 
Experiment Station is carrying on co-operative fertilizer tests in 
different parts of the State to determine the fertilizer require- 
ments of the soil. When the soil types have been determined, it 
will be desirable to prosecute this work in a more systematic man- 
ner. A study of the fundamental questions relating to plant growth 
was begun in March, 1908, at the Experiment Station upon Hagers- 
town clay loam. If this leads to important results it will be ex- 
tended to other soil types. In the meantime, if the farmer will 
raise an abundance of leguminous crops, establish a proper crop- 
ping system, keep one mature neat animal or its equivalent to each 
four acres of land, he need not be alarmed over the question of soil 
fertility on most of the soils of Pennsylvania. 

SOIL RESOURCES AND THEIR UTILIZATION. 

By M. EARL CARR, B. 8., of the U. S. Department of Agriculture, Bureaw of Soils, 

Washington, D. C. 

The soils of the United States are by far the greatest natural 
resources of the country, and as such should not only be intelligently 
utilized but carefully conserved that their productivity for future 
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generations may not be impaired. This natural source of wealth 
is without exception the greatest economic endowment of the 
American people, furnishing not only food for man and beast but 
a vast amount of the raw materials used in our manufacturing in- 
dustries. The value of the wealth derived from our mines amounts 
to a fabulous sum annually, but from their products neither man 
nor beast is fed or clothed. The value of other non-agricultural 
products is also great, but even in the aggregate the wealth derived 
from these sources is insignificant when compared with that wrested 
by the toiling farmer from the soil with the aid of the rains and 
the sunshine. 

The resources of the soil are not fixed quantities as are those of 
the mines, the quarries, etc., but are ever ready to respond with the 
creation of wealth upon being called to do so by the farmer through 
intelligent utilization. They are not decreasing sources of income 
as are the mines and quarries, which, when once worked and the ore 
and rock are never restored, but under business-like and scientific 
management they are capable of furnishing not only annual but an- 
nvaily increasing profits. 

The American people have not realized the vastness and import- 
ance of these wonderful resources. They have as yet scarcely begun 
to utilize them as they may and will be utilized in future years. Land 
has been cheap and the cultivation of new acres has been upper- 
most in the minds of the husbandman, rather than the full utiliza- 
tion vf the old ones. In a few places, near some of our great 
cities, intensive cultivation and cropping has been given the soils 
with resulting immense yields and large profits, but by far the 
greatcr portion of our agricultural domain has never been called on 
for anything like the intensive systems of agriculture common in 
the densely populated countries of the Old World and extensive 
systems of farming have always been employed in the utilization of 
these vast dormant resources. The soils of this country have not 
been required in the past to show to their full extent the capabili- 
ties which they possess and their ability to produce wealth for man- 
kind. In many if not in most cases, it is safe to say, that these 
valuable resources given us by nature have not only been asked 
or required to do their best, but have been neglected, misused, and 
robbed rather than carefully utilized by the past and present genera- 
tions or conserved for the generations that are to follow. Secretary 
Wilson said in a recent address: “The people of the United States 
have wasted their inheritance of land and woods, of fish in the 
waters, and minerals in the earth. The soil has been robbed in the 
Kast and South and West.” It has not been necessary in the past 
for the soils to produce more than they have been producing, 
neither has it been necessary to exhaust and rob this natural source 
of wealth just because it can not strike back. The markets have 
been fully supplied and sometimes even oversupplied and prices 
have consequently sometimes fallen below the cost of production. 
But at present, in spite of our enormous production of wealth from 
the soil, some of the food products are extremely high in price. 

The needs of the rapidly increasing population of the state and 
nation have, in the past, been largely met and supplied by the 

cultivation of an increased acreage in our farm Jands. In fact, as 
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I shall point out, for the past thirty to forty, years the growth of 
our country in population has been paralleled by the growth of the 
farm area of the country. ‘This has been possible through the open- 
ing of the cheap government lands of the West to settlement and 
their utilization for the production of farm crops to feed not only 
our own people but the starving of nations across the seas. 

The cattle ranches have given way to cotton patches in the great 
Southwest. ‘The free and open ranges of the West have been driven 
back by the advance of the farmer pioneer and his plow and in their 
place have come the corn fields and the wheat fields. Where the 
Bulfalo, proud possessor of the prairie, herded unmolested not so 
many years ago we now have American farm homes, the pride and 
stability of the nation. The desert lands of the far west have 
bloomed with food preducts for both man and beast under the 
magic influence of water supplied by irrigation. The semi-arid 
section of our country has also been made to contribute its mite 
in producing food supplied for our people by the introduction of 
new crops and new systems of soil management adapted to the soils 
and climatic conditions there existing. The Great American Des- 
ert, known to the past generation, has been crowded from the map 
by the advance of scientific agriculture. Besides feeding our own 
people bounteously, “as no other people ever before were fed,” the 
soil contributed during the fiscal year ending June 30, 1907, a sur- 
plus of products for export valued at the stupendous sum of $1,- 
955,000,000 or a balance of trade in farm products alone in our 
favor of nearly a half billion dollars, the imports for the year being 
valued at $627,000,000. During the past eighteen years, the soil 
has never failed to produce a surplus large enough to provide for 
a balance of trade in our favor and the aggregate amount of these 
balances amounts to $6,500,000,000, while during the same period 
of time our international trade in other commodities has resulted in 
an adverse balance amounting to $456,000,000. Thus since 1890, we 
can not only thank the soil for preventing us from becoming a 
debtor nation, but also thank it for making us a creditor in the com- 
merce between the nations of the world to the amount of over $6,- 
000,000,000. 

Regardless of our great manufacturing interests—and they are 
great indeed—and the large export trade which they maintain, were 
it not for the surplus products derived from our soil resources, the 

favorable balance of trade, in which we so justly pride ourselves, 
would be entirely wiped out and we would become a debtor in our 
international commerce. Can we in justice to ourselves and our 
posterity afford to let this happen? The question confronting us 
today is: shall we endeavor to maintain our position as a creditor 
nation in the markets of the world or shall we content ourselves 
with producing from the resources Of our soils only enough to feed 
and clothe our own people, leaving the balance of trade to the manu- 
facturing interests? The experiences of the past go to show that 
this would not be a safe thing to do, and I believe that this ques- 
tion can and will be answered by the farmer and the soil. No great 
crisis has developed in the past, but the American farmer has borne 
his share and even more than his share and no great need has been 

required of the soil but it has responded bounteously to intelligent 
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tillage and more than satisfied that need. The question has been 
answered in the past by the soil, at least in part, from the point of 
view of an increased number of acres. Let me give here a few 
figures which will explain this statement. In 1880, the total farm 
area of the United States was 536,081,835 acres, divided into 4,008,- 
907 farms. In 1900 this acreage had increased 56 per cent. or to | 
838,591,774 acres, cut up into 5,737,372 farms. While the farm area 
had increased 56 per cent., the number of farms had been increased 
over 40 per cent., thus showing that the average size of the 
farms had slightly increased. This increase in size amounts to only 
13 acres but is reflected in the fact that there had been a decrease 
in the ratio of improved farm land to the total of 3.7 per cent., 
or from 53.1 per cent. to 49.4 per cent. 

Coincident with the increase in growth of our farm area and num- 
ber of farms has been our rapid increase in population. During the 
two decades that our farm land increased 56 per cent. our popula- 
tion increased in practically the same ratio. Our gain in population 
was 26,147,604, or 52 per cent. greater in 1900 than in 1880. 

During the period, which has elapsed since the last Federal Cen- 
sus there has been a gratifying increase in the value of farm pro- 
ducts. It is to be regretted that there is no data available con- 
cerning the acreage and improvement of farm lands later than those 
quoted. However, in considering this increased value of products 
of the soil we must bear in mind not only the increased production 
but also the high market prices as well as any increase in acre- 
agc. We must also take into account the fact that our population 
has increased from 76,303,387 in 1900 to 84,154,009 in 1906 or a little 
more than ten per cent. 

The meeting of this question by the soil must in the future 
be different from the past. Although only about one-half of our 
total land area is now held and classed as farm land, we cannot look 
for any considerable extension of the farm land area, for the greater 
part of that portion of the country not now held and occupied by 
farms is either mountainous, hopelessly arid, or otherwise unsuited 
for agricultural purposes. While we cannot materially add to the 
area already classed as farm land, our population is increasing and 
will continue to increase and their needs must be met and supplied. 
The population of our country has doubled in the last thirty years, 
and is now increasing at a rate more rapid than ever before. At 
the present rate of increase it will be only about twenty-five to 
thirty years before we will have 150,000,000 people to clothe and 
feed, and when that time comes our production must also be doubled. 
All increases in our population must be met with corresponding in- 
crease in our production of food crops, and with small pos- 
sibilities of so enlarging our farm area as to meet the demands, 
there is but one solution possible, that is, every available acre 
of farm Jand must be made to produce larger yields than they have 
ever done before. 

Today, in our great centers of population, there is an actual scar- 
city of some of the farm products. New York City and other large 
cities cannot secure enough of some of the easily perishable pro- 
ducts of the soil even at extremely high prices. This condition of 
the markets is coincident with a greatly increased cost of living and 
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almost prohibitive, to some actually prohibitive prices of some of 
the actual necessities of life. Those who live in the country and 
small country towus and have all these merely for a little time and 
labor in growing them or at a nominal price if they buy them can 
little realize the situation prevailing in the city, especially among 
the poorer classes. But little relief from these conditions can be 
realized unless through improved methods, intensive cultivation, 
and intelligent utilization the soils of the country are made to res- 
pond to the demand made upon them with increased and increasing 
production as the years go on. We cannot hope to improve these 
conditions unless our people realize them in securing larger yields 
and at the same time how to husband them for the succeeding years. 
This demand for the products of the soil has not been fully realized 
by the farmer and certainly has not been met in the past few years 
of unprecedented commercial activity. However, I believe that the 
farmer and the soil are capable of meeting and satisfying the pre- 
sent and even much greater demands which will be made upon 
them in the future. 

Of the total area of the country less than one-fourth is actually 
improved and utilized in growing crops to feed the people. The re- 
maining half of that portion included in farms is Swamps, woodlots, 
hillside pastures, and land otherwise unimproved. We can expect 
some help from this class of lands. Drainage of the swamps and 
the protection of overflow lands will add considerable to the total 
area. It is estimated that some seventy-five to one hundred million 
acres can be added to our cultivated area by this means, thus pro- 
viding for several million more American farm homes. Some of the 
woodlots will be cleared and brought under cultivation, some of the 
hillside pastures may be used for producing fruits, and some of the 
grazing land will likely be subjected to the plow, but no permanent 
relief can be expected from these extraneous sources. The real 
relief and actual solution of this problem will and must be in the 
intelligent and rational utilization of the resources of those acres 
already dominated by man and now used for farm purposes. The 
question then confronts us, is this possible? We have already heard 
a great deal about “worn-out soils” and we have heard about 
“abandoned farms,” and from the standpoint of some any great in- 
crease in production from our present cultivated area cannot be 
expected. However, we need not be alarmed at the rantings of 
these pessimists, for many of their sayings are untrue and experi- 
ence has proven that the soils are not “worn out,” and that even 
though some farms are abandoned they are still capable of produc- 
ing remunerative crops if properly managed. In fact our experi- 
ence tells us that larger yields can be and are secured by more 
intensive, more scientific, more intelligent systems of farming and 
soil management. 

The breeding and selection of sced has increased the yields of 
some of our staple crops by a large percentage. The improvement 
of strains in our dairy herds has increased our production of milk, 
butter, and cheese, but in the fact of this the prices of all dairy 
products has advanced steadily until within the last few months 
when they have become prohibitive to the poor laboring classes in 
our cities; the same is true of meats and many of the vegetables, 

15 
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and they have practically disappeared from the tables of those who 
need such articles of food most or have been replaced by articles 
of an inferior quality and wholesomeness. Nevertheless, the breed- 
ing and selection of seed from the most vigorous and prolific plants 
and the improvements of our strains of both dairy and beef cattle 
has and will help to solve the problem of providing for an increas- 
ing population and a more fastidious people. This work must be 
more vigorously prosecuted in the future than it has been in the 
past. It must also be extended along all lines of agriculture and 
animal husbandry that the maximum -results from it may be ob- 
tained. Intensity of cultivation and care has increased the produc- 
tion of many farms many fold, even on some of the so-called “worn 
out’ lands. Likewise some of the farms which have been abandoned 
because of so-called “soil exhaustion” are now producing phenom- 
enal crops. Only last season I saw corn growing to a height of 
twelve feet on what a few years before was called “worn-out” land, 
and actually abandoned for several seasons because truck crops 
would not grow on it. The rotation of crops has, where practiced, 
proved to be of inestimable value in maintaining and increasing the 
yields received from the soil. Thus, this practice more generally 
followed will help to answer this important question. The intro- 
duction of new crops suited to our many different soils and our 
varying climate and the growing of crops adapted to the different 
soils and climatic conditions are points of fundamental importance 
in increasing our national production and maintaining our com- 
mercial position among the powers of the world. 

With the practical application of the adaptation of not only crops 
to soils but of the different varieties of the same crop to soils comes 
the necessity of a close study of the characteristics of each and 
every different soil, not alone by the scientist, but by the tiller 
of the soil, the farmer himself. Not only the soil but the different 
methods of cultivation and soil management must be studied in 
erder that we may follow that method which produces maximum 
results at a minimum expenditure. When these adaptations of 
crops to soils, these methods of handling the different soils, ete., are 
definitely worked out and practically applied in our systems of agri- 
culture, we may reasonably expect an increase in production far 
greater in value than the cost of the effort expended in their study 
and investigation. 

In the utilization of our soil resources there are certain things 
which we must keep in mind. 

In the first place a warranty deed gives us possession of and the 
right to use land from the surface downward to the center of the 
earth and the air from the surface upward as high in miles as we 
can imagine. Yet in spite of these legal rights we find, more often 
than “once in a while,” farmers who plow and till as though they 
owned only the surface few inches of soil and none of the air above 
the soil, and certainly the harvest on many farms shows that the 
husbandman has either forgotten his rights to enough soil for a 
proper seed bed or has been negligent in some other essential. Last 
fall I saw a farmer plowing and evidently he was of the opinion 
that his deed only called for the surface three inches of soil, for 
that was the depth which he was turning the sod. I will wager 
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that if you should call on this man this fall and see his crops, which 
are as certain to be poor as the sun is to set tonight and rise again 
tomorrow morning, his excuse for their failure would be either or 
both “worn out soil,” “bad season.” Neither of these can call us 
untruthful or something less pleasing so it becomes easy to lay all 
blame there when perhaps it would fit our own shoulders proverbi- 
ally “like the paper on the wall.” If we expect to receive adequate 
returns from the soil we must begin at the foundation and prepare 
a seed bed of sufficient depth and of such condition of tilth as to 
furnish an ideal home for the growing plants which constitute 
the crop. 

There is another important reason why we should not lose sight 
of the fact that our deeds give us a title to the soil vertically as well 
as horizontally, the latter measured in acres, the former by no unit 
or standard. The plant food elements of any soil are not confined 
to the surface soil alone, though some would lead us to believe that 
they were. We hear and read that there is just so many pounds of 
potash, just so many pounds of phosphoric acid, and just so many 
pounds available of each of the plant food elements in an acre of 
this and that particular soil and that this and that crop use just 
so many pounds of each in its growth and maturity and removes 
this amount and that amount when harvested and marketed. It is 
then figured from this data that in so many years all of this avail- 
able plant food will have been removed and the soil will be “worn 
out,” “exhausted of plant food,” as it were. While I am willing to 
admit that there is truth in this theory and that it is easy to ex- 
plain poor yields in this way, I am not willing to admit that it is 
the whole truth in the economy of crop production. 

There are three important things that those who adhere to this 
theory either forget, disregard, or overlook. First: They disregard 
the fundamental theory of a chemical solution. A chemical solu- 
tion under normal conditions may exist in two conditions, an un- 
saturated condition, or when it will take into solution more of 
the solid, and a saturated condition, when no more of the solid 
will be taken into solution even though it be present. Now, the soil 
moisture from which the plant receives these elements of plant 
food necessary for its growth is a chemical solution and under 
normal conditions is saturated, all rock forming minerals- being 
more or fess soluble. Again, the development and growth of the 
plant removes some portion of the plant foods held in this satur- 
ated solution, the soil moisture, leaving it in the unsaturated con- 
dition but being in contact with the soil grains, which are made 
up of minerals containing the plant food elements, and the soil 
forming forces still acting as they have continued to act through 
the ages, never having ceased, never resting, always busy, the soil 
solution soon establishes its chemical equilibrium and maintains 
itself in the saturated condition. Second: It is too well known to 
comment that the excreta of waste products of metabolism from 
animals is poisonous to the same animals. It is not quite so uni- 
versally known among the people that the excreta material from 
bacterial life is destructive and poisonous to bacterial life of the 
same kind and when it comes to the effects of the excreta of 
plants upon plant growth and crop production we know little 



220 ANNUAL REPORT OF THE Off. Doc. 

about it and those who hold to the theory mentioned lose sight 
of it entirely or scoff at the very idea. The theory of toxines 
formed by the excreta of plant life is not new, but for a long time 
was lost sight of in the glare of Liebig’s plant food theories. 
Nevertheless, in spite of adverse criticism and scoffing it has been 
definitely proven that plants do excrete substances which-are toxic 
io the same plants, but which may be either beneficial or neutral 
to another kind of plant. Further, some of these toxines have been 
actually separated from unproductive soils, their properties deter- 
mined and their chemical nature and composition defined. Third: 
Again those who hold to the theory of exhausting the soil of plant 
food base their calculations on the amount of the plant food ele- 
ments present in the surface soil alone, not reckoning with the 
movements of the suvil waters and their carrying of these materials 
upward and downward in their action in and through the soil and 
subsoil. The rains falling on the surface soil cause a downward 
movement of the soil waters but later as evaporation takes place 
at the surface that water which was forced downward perhaps to 
a considerable depth is brought upward again by capillary action, 
that is, it is passed from one soil grain to the next and so on. 
This water, when at a depth, must have dissolved some plant food, 
and when brought back within the root zone of the various plants 
it is not unreasonable to think that some of it is brought up with 
the rise of the water, and it is altogether likely that the plants use 
some of it in their growth. When this happens it must necessarily 
make a hole “below the water line” in the theory that “there is 
just so much plant food and it will last just so many years.” 

In the practical utilization of our soil resources we must not 
forget their conservatism for our children, our grandchildren, and 
their children and grandchildren. In this connection we must re- 
cognize that we have a clear title to the air over and above our 
farms as far up as we can see and that this air is four-fifths nitro- 
gen, that element of plant food for which you pay twenty-five to 
thirty-five cents a pound when you buy it in a gunny sack. We 
must bear in mind that this nitrogen in the air is ours and a portion 
of it at least is for our soils, not for so many cents per pound or 
dollars a ton, but for the care and skill exercised in providing 
liberally for legumes in our systems cropping. 

I have already alluded to the question of increasing our farm 
area by the drainage of swamps and protection of overflow land, but 
in this discussion I want to speak of drainage from another point 
of view. I want to speak of lands already classed as farm lands 
and even in many cases included in improved farm lands. In the 
first place, there are, on almost every farm, ponds and swampy 
places varying from a few square rods to several acres in extent. 
Although, usually no one farm contains much of this waste land, 
the aggregate area must be very large. The removal of the excess 
of water from these wet places by drainage would make possible 
the utilization of an additional large acreage of extremely produc- 
tive soils and at least several millions of dollars added to the 
credit of the soil resources annually, where now tHe product is 
pestilential in its nature and the existence of these spots an eye- 
sore on the agricultural landscape. In the second place, many 
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fields, many soils are giving poor yields and we hear the old 
familiar cry of “bad wet season.” Much of our agricultural domain, 
many of our soils, would be beneficial by underdrainage aside from 
the problem of swamp drainage to remove the surface water just 
mentioned. I need not dwell on these points or speak of the prac- 
tical benefit to be gained more than to say that the farmers would 
be many times repaid in dollars and cents by the drainage of 
swampy areas to remove excesses and accumulations of surface 
water and underdrainage to remove excesses of water within the 
soil itself, the former being inimical to plants having an agricul- 
tural value and the latter alarmingly injurious to them. 

Then, too, there is on almost every farm some waste land along 
an old fence where a hedge row of brush has grown, some more 
around old stone piles and in various places. We have to pay 
taxes on all this land whether we use it for profitable crops or 
for the growth of useless brush which afford only a harbor for ver- 
min and insect pests. The cleaning out and utilization of all these 
places would not only result in an increase in our crop yields, but 
in destroying the breeding places and shelter of some of the most 
troublesome and destructive of our pests. This, too, would also 
pay in the very looks of things to say nothing of financial returns. 

There is just one more point on which I wish to touch. At first 
thought it may seem to you that it has but little bearing on the 
subject of soil resources, but I believe, and I think you will agree 
with me after a moments consideration, that it is extremely im- 
portant and of vital interest to the welfare of the state and nation 
and has a direct bearing on the utilization of the soil resources. 
This is the subject of the education of our boys and girls. In 
the past, practically all of the education of our young people, even 
in our country schools, has been away from the soil, away from the 
farm, instead of toward it, and not all of this kind of teaching has 
been done in the schoolroom. Much of it has been done on the 
farm in our own homes by making a drudge of the boy or girl 
and thoughtlessly not allowing him to take any interest in the 
farm work except to do more of it. Some of it has been done at 
our own firesides when we have complained about our calling, when 
we have been the “bear on the market.” This has been done when 
no other calling, no other business on earth could stand the busi- 
ness methods employed by most farmers and thrive. Yet we envy 
the merchant, the mechanic, and the manufacturer when all the 
time our own business is the safest, the pleasantest and the most 
independent business in the world. And then after complaining 
about our business we sometimes wonder why the boys leave the 
farm and go to the city. I do not wonder at it at all. I was 
a farm boy myself not so very long ago and I have seen and heard 
all these things and know their influence. One family T knew in 
my boyhood consisted of six boys and one girl. Every one of these 
boys left home and the farm the very day they were of age and 
only one of them is now farming, and no one could blame them for 
leaving. They never knew any of the beauties of farm life, the 
only side of it they were ever taught was the work side. Again, 
when I go back to my old home there is one of the most prosperous 
of the small farmers of the whole county who tells me that farming 
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does not pay, etc., even in these days of high prices for everything 

he has to sell and he lives in the finest house in the neighborhood 
and has an immense red basement barn bursting with the pro- 
ducts of the soil, besides all this he has‘a nice bank account and 
ready money in his pockets. All this on one small farm and yet 
“farming does not pay.” 

In your sister state to the north about thirty per cent. of the 
people are employed in the trades and manufacturies, about twelve 
per cent. in agricultural pursuits and about five per cent. in the 
professions, and practically all of the education is toward the five — 
per cent. and none of it directed specifically toward the twelve and 
thirty per cent. You may say that this is being remedied by the 
Agricultural Colleges, but it is not. I would not for a moment 
detract from their work and/ usefulness, but it is a physical im- 
possibility for them to do more than touch the surface of the 
problem. There are in New York 226,720 farms and in your own 
state practically the same number. Now, with the present work 
of the agricultural colleges it would take them nearly one hundred 
years to furnish one graduate for every hundred’ farms if all 
of the graduates went back to the farm, and unfortunately not 
more than half of them go back to the soil, the remainder we must 
have as teachers, experimenters, etc. Thus you see that it is 
absolutely impossible for our agricultural colleges to cope with the 
problem at all. 5 
We need to begin at the bottom and teach agriculture in our 

public schools, we need to go one step further in our education of 
the boys and girls and give them the same high school facilities to 
learn of agriculture as we do to learn of the rudiments of law, 
theology, and medicine. In other words we need and must have 
the agricultural high school or secondary schools of agriculture to 
primarily fit our young people for the pleasure and triumphs of 
farm life. We need to instil in the minds of the boys and girls in 
our own homes a love for the soil and pleasant things of farm life 
instead of placing before their receptive minds the glitter and 
glamour of city life and the pessimistic side of farming. Not 
until this is done can we expect to-realize in full the utilitarian side 
of our soil resources. Right here let me say that in doing this we 
do not need to fetter that bright boy, who perhaps does not like 
farm work, but has the ability and aspirations to do something 
else. We need some of these farm boys for future clergymen, 
teachers, bankers, lawyers, legislators, governors, and presidents of 
these United States. 

In the betterment of agriculture and utilization of the soil re- 
sources we must take into consideration all these things. We 
must study closely every soil and then utilize each for the pro- 
duction- of crops to which it is adapted. This study is funda- 
mental. We must reforest those soils which never should have 
been cleared and we must utilize the present forest products of 
the soil in the best possible way that they may not be wasted as 
they have been in the past, that the remaining growth may not 
be destroyed or injured. In order to make the most of our oppor- 
tunities to feed our own people as well as to maintain our export 
trade, we must make those acres now idle contribute their share 



No. 7. DEPARTMENT OF AGRICULTURE. 223 

to swell the grand total of wealth which our soil resources give to 
us annually. We must have a complete understanding of condi- 
tions both good and bad. I do not mean seeing adverse conditions 
for pessimistic reasons but seeing them that we may understand 
better how to overcome them and remove them from their position 
of influence. 

In conclusion, let me state that we are engaged in the best busi- 
ness on earth and that nature always has done her part and always 
will in the utilization of the greatest gift an allwise Creator could 
possibly have placed in our hands. Now, let us not only utilize 
this great gift sanely for our own purposes but conserve it for the 
use of the generations of future ages. This is not only our privil- 
ege but our duty and if we leave it undone what can be our re- 
ward? 

VETERINARY SANITARY WORK. 

By Dr. Louis A. KLEIN, Dept. State Veterinarian, Harrisburg, Pa. 

I appreciate the honor of being invited to address this meeting, 
and only regret that a stress of work has prevented me from writ- 
ing a paper on the subject which I am to discuss. It is a very large 
subject, and one that should be given careful consideration. Any- 
thing that is said in reference to it should be considered well 
before it is said, otherwise facts may be stated in such form as 
to be misunderstood. For this reason I would have preferred 
to have had an opportunity to write out what I have to say. 

Veterinary sanitary work, as you will know, is concerned with 
the prevention and control of animal diseases, and is indirectly con- 
nected with the public health, inasmuch as disease may be trans- 
mitted to man by the consumption of animal products. When we 
speak of sanitary work, we are usually inclined to think of merely 
the contagious and infectious diseases. This is probably because 
most of the work of this character with which we are familiar is 
performed under the authority of laws that were passed for the 
purpose of controlling such diseases, but there are many veterinary 
sanitary measures that can be applied to the control and preven- 
tion of diseases which are not of the type usually classed as in- 
fectious—not only in animals but also in man. The ill effects that 
result from the use of unclean milk by man, especially infants, can 
be avoided by the proper observance of veterinary sanitary meas- 
ures. The application of these measures to the control of the non- 
infectious diseases is in the hands of the veterinary practitioner, 

but unfortunately the practicing veterinarian, like the physician, is 
usually called upon to cure disease after it has developed and is 
given little or no opportunity to use his knowledge of prevention. 

It does not appear to be as generally appreciated as it should 
be that it is very often more economical to the individual, as well 
as to the state, to find the cause of disease and apply the preventive 
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measures than it is to cure the disease after is has developed. 
Now, this is largely due to several things. For one thing, we do 
not appreciate the dangers of the disease until the disease has ap- 
peared. The disease itself is a tangible thing; the causes of the 
disease are in most cases intangible—at least to the ordinary ob- 
server. Our tendency to depend wholly upon curative measures in 
combatting disease perhaps comes down to us from former times, 
when the idea seemed to prevail that disease was something that 
had to be borne as a visitation, or as something that could not be 
avoided—that must be taken as a matter of course. For many 
years men gave all their attention to developing methods for curing 
disease. The search for curative measures began with the ancients, 
but it was not until 1796, when Jenner applied his discovery of 
vaccination for smallpox, that the first advance was made in pre- 
ventive medicine. But for a long time after that little attention 
was paid to that side of the question. The invention and perfec- 
tion of the microscope and the subsequent discovery of bacteria and 
their relation to disease developed knowledge of value in the pre 
vention as well as in the cure of disease. In fact, much of the 
knowledge that has come to us today is more valuable in prevent- 
ing or controlling disease than in curing it. There are some dis- 
eases which we can prevent by preventive measures but which, 
when developed, we cannot cure. We have also learned that drugs 
are not the only means of combatting disease. Years of search 
has failed to reveal a drug that will cure tuberculosis, but it has 
been discovered that much headway can be made against this dis- 
ease in man with pure air, sunlight, judicious exercise, and plenty 
of wholesome, nourishing food. The sources of infection are better 
known and the relation existing between the diseases of animals 
and the diseases of man is receiving more consideration than. for- 
merly and there is great interest today all over the country in 
milk inspection and in meat inspection. 

I said that many of our discoveries were of more value in the 
prevention of diseases than in the cure of them. Koch was seeking 
a cure for tuberculosis when he discovered tuberculin, and while 
this substance was not a success as a curative agent, it has proven 
most valuable in the control and eradication of tuberculosis in 
herds of cattle. It is needless to speak here of its value in this 
connection. It has been used for this purpose since 1890 and has 
proven most reliable. Attacks are made from time to time on 
the tuberculin test, but all the men who have had the greatest 
experience with it are firmly convinced that it is absolutely reliable. 
Experiments have been under way in the laboratory of the State 
Livestock Sanitary Board for several years to develop a method of 
vaccinating cattle that will render them resistant to tuberculosis 
so that if they should be exposed to infection they will not contract 
the disease. The great practical value of such a vaccine will be 
apparent to everyone. These experiments have been so far suc- 
cessful that a vaccine has been produced that will render the 
treated animals proof against infection, and experiments now under 
way are to determine how long the protection will last. 

The control of contagious diseases of animals is regulated by law 
in many states. In Pennsylvania, as you know, the enforcement of 
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these laws is in charge of the State Livestock Sanitary Board. 
Pennsylvania, like several other Eastern states, is more in need 
of the protection afforded by these laws than some of the other 
states farther west, because we use several times as many horses 
and mules and cattle and sheep and swine as we produce. Natur- 
ally, it is necessary to go into other parts of the country to get 
these animals, and in doing this, we are liable to bring infection 
in with the animals. This frequently occurs with horses. We are 
called upon at frequent intervals to investigate outbreaks of glan- 
ders, and we find in almost every case that the animal which 
started the outbreak was brought in from the West. For this 
reason we ave continually having outbreaks of glanders, and will 
continue to have them, because we are continually bringing in 
horses from other parts of the country. But as long as these cases 
are promptly reported, and proper methods applied for the stamp- 
ing out of the disease, it cannot become wide-spread or established 
here. 

Last fall a rather interesting but entirely unwelcome discovery 
was made in connection with a disease of horses. Horses were found 
affected with a disease that is generally believed did not exist in 
this country. This disease is known to veterinarians as epizootic 
lymphangitis—there is no shorter or plainer name for it. Until 
a few years ago it was not known to exist among horses and mules 
in the countries north of the equator. The only territory under 
the United States government known to contain affected animals 
was the Philippines. A few years ago when the English troops 
recurned from South Africa after the Boer War they brought 
this disease with them to England. While it was only found in 
this State last fall within a few miles of this town, the information 
we have obtained regarding it indicates that it has existed among 
horses Lere for several years. This disease in its mild form has 
no doubt been mistaken for a simple non-infectious disease of the 
skin, while the more severe cases have been mistaken for farcy, 
which is the name given to glanders when it manifests itself by 
disease of the skin. Up to this time we have found in Pennsy]l- 
vania about two hundred and fifty cases of epizootic lymphangitis. 
Of these, niaety were in such condition that it was not deemed ad- 
visable to undertake curative treatment and they were destroyed, 
the owners being compensated for the animals in the manner pre- 
scribed by law when it is necessary to destroy animals to prevent the 
spread of contagious or infectious diseases. The others were 
placed in quarantine, and of these sixty-three have been cured at 
this time and are being used under a conditional quarantine. 
While they have apparently recovered, they are still kept under 
Supervision so that if the disease should again break out they can 
be put back in full quarantine. The necessity of the control of 
animals infected with contagious or infectious diseases has been 
well demonstrated in connection with this disease. If the owners 
of the affected animals observe the conditions of the quarantine, 
and if any other cases which have not been discovered are reported 
as reqnired by law, it will be possible for this disease to be stamped 
out aud to prevent it from becoming established in this State as 
a permanent menace to horses and mules, 

15—7—1908, 
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Another disease that has appeared in Pennsylvania within the 
last few years among horses and mules is mange. This is a similar 
disease to scab in sheep and itch in man. It is caused by a small 
insect that lives upon the skin by sucking blood. When first afflicted 
with this disease a horse or mule in general health can be used 
on the road and this is one of the most dangerous features, because 
the insects which cause the disease can readily transfer themselves 
from the diseased animal to any healthy animal which may come 
in contact with the diseased animal; posts, fences and other objects 
against which the affected horse may rub also become infected with 
the insects and other horses coming in contact with these objects 
may become infected with the disease. Harness, curry combs and 
brushes used on the diseased animal may transmit the disease, and 
stables occupied by diseased animals harbor the infection. The 
disease can readily be controlled by keeping diseased horses isolated 
and by avoiding all objects which may be infested with the para- 
sites. Diseased animals can be cured in a very short time with 
proper treatment and can then be used without any danger of 
spreading the disease. : 

Rabies is a disease which well illustrates what can be done in the 
way of prevention where nothing can effect a cure. The Pasteur 
treatment for this disease is no doubt well known to you all. The 
prime essential in the success of this treatment is its early applica- 
tion, and this in turn depends upon the early determination of the 
question as to whether or not the suspected dog is affected with the 
disease. If the head and upper portion of the neck of any sus- 
pected dog is forwarded to the laboratory of the State Livestock 
Sanitary Board it can be determined by examination of the brain 
and nerve tissue within a few hours whether or not the dog was 
affected with the disease. Until a short time ago it was necessary 
to test the brain for the virus of the disease on rabbits, and this 

test required twelve days or more. In some few cases it is now 
necessary to make this inoculation test also, but most tests can be 

determined by the more rapid microscopic method. Whenever the 
discovery is made that a dog was afflicted with rabies all animals 
which may have been bitten by this dog are placed in quarantine by 
the State Livestock Sanitary Board fora period of one hundred days. 
If the disease does not develop within this time they are then re- 
leased. This quarantine places all dogs which are likely to develop 
the disease under the conditions which will prevent them from biting 
«ther animals and further spreading the disease should they be- 
come affected. 

The newer developments in veterinary science have also proven 
of great service in connection with anthrax and blackleg, two very 
fatal] diseases of cattle. There are certain parts of Pennsylvania 
where cases of these diseases have been found. Neither anthrax 
nor blackleg is contagious from one animal to another, but in each 
case the germ which causes the disease exists in the soil and ani- 
mals pastured on such ground may become affected with the dis- 
case. The soil usually becomes infected with these germs through 
neglect of properly disposing of carcasses of animals which have 
died of this disease. The spore of the anthrax bacillus is the most 
resistant disease-producing agent of which we have knowledge. 
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After the animal has been buried in the ground for years these 
spores may be brought up to the surface and become attached to 
yvrass and other forage which may be growing there, and any ani- 
mal eating this forage is likely to contract the disease. The spores 
may be washed out of the soil and float down a stream and animals 
drinking the water may contract the disease. You will see from 
this that one of the essentials in controlling this disease is a pro- 
per disposition of the carcasses and a thorough disinfection of any 
ground surface, or of any premises which may have been con- 
taminated with blood or other discharges from an animal affected 
with the disease. When an animal is dead of anthrax it is a 
mistake to hold a postmortem examination, because the person 
doing this not only runs a risk of infecting himself with the disease, 
but the geims which are contained in the blood will develop spores, 
and as these spores or seeds are much more resistant to conditions 
outside of the body than the germs, the ground or premises are 
therefore almost certain to be infected. The carcass of an animal 
should be disposed of by burning or should be buried at least four 
feet below the surface and should be covered with quicklime. Stones 
or timber should be thrown over the ground above the grave to 
prevent dogs digging into the carcass, and to prevent animals from 
grazing over the surface. There is a vaccine which can be applied 
to protect cattle against infection with this disease. This vaccine 
should never be used until it has been positively determined that 
the disease exists in the pasture or on the farm; otherwise, the dis- 
ease may be introduced into localities which are free from it. An 
incident was brought to my attention the other day which illustrates 
the length of time articles or places infected with the germs of 
anthrax remain dangerous. On a certain farm there were several 
cases of anthrax in cattle in 1906. The cattle remaining on the 
place were vaccinated in 1906 and were again vaccinated last year. 
No further losses from the disease have occurred. There is on the 
farm an old wagon which was used in 1906 to haul away the car- 
casses of the animals that died at that time. After being used for 
this purpose it was put away until about two months ago. At that 
time the owner decided that he would take it out for some reason 
or other, and about ten days of two weeks later he developed au 
anthrax pustule on one of his arms and came very near dying of 
the disease. 

Blackleg is similar in many respects to anthrax. The bacillus 
which causes the disease lives in the soil and the infection is ob- 
tained from the soil. The same precaution in disposing of car- 
casses of animals dead of this disease is therefore necessary. Ani- 
mals which are kept on infected ground can also be protected from 
this disease by vaccination. 

Another disease which has many features in common with an- 
thrax and blackleg is hemorrhagic septicaemia. The bacillus which 
causes this disease also makes its home in the soil, and the appear- 
ance of the organs and tissue of an animal which has died of this 
disease is similar in many respects to those of an animal dead of 
anthrax. Unfortunately, however, we have as yet no vaccine that 
can be used to protect animals from this disease. Cases of this 
disease have been met with in the mountainous parts of the State. 
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In bringing these matters to your attention, I have mentioned in 
a general way some of the work which is being done by the State 
Livestock Sanitary Board. There are two other lines of work in 
which the Board is engaged to which I have not referred, namely: 
the licensing of stallions and meat inspection. I will have nothing 
to say in regard to the work in connection with horse breeding as 
Dr. Gay, who is in charge of that work, is on the program at a sub- 
sequent session. 

Concerning meat inspection, you are perhaps all familiar with 
the fact that the last legislature passed an act authorizing the State 
Livestock Sanitary Board to establish and administer a Meat Hy- 
giene Service, and providing ten agents to do the work. Of course, 
ten men cannot examine all of the meats slaughtered or sold in 
Pennsylvania, but they can exercise considerable supervision over 
the slaughter-houses and meat markets and see that the sanitary 
conditions at these establishments are what they should be; and 
they can also examine a large number of the animals slaughtered 
for food, and a great amount of the meats and meat products. The 
act authorizes the establishment of local meat inspection in cities, 
and boroughs and townships of the first class, the idea being that 
the local authorities can look after this work within their jurisdic- 
tion and that the ten state agents can devote their attention to the 
work in unorganized localities. A state meat inspection service 
will always be necessary because many slaughter-houses are 
located just outside the limits of a city or borough. The purpose 
of this meat inspection law is twofold; one is to insure to the con- 
sumer a wholesome meat product, and the other to give home- 
grown and home-slaughtered meats the same standing with the 
consumer as meat which is shipped into the State from the large 
abattoirs in the West, which are under the inspection of veterin- 
ariaps in the employ of the United States Bureau of Animal In- 
dustry. You are, no doubt, aware that slaughter-houses doing an 
interstate business are under the inspection of the Bureau of Ani- 
mal Industry, and that their products are marked with a stamp. 
A great many people have come to know that meats marked in this 
manner are produced under the best conditions possible, and there 
is a preference for the meats bearing the government stamp, es- 
pecially in the larger cities. Anything that will improve the char- 
acter, and increase the demand for home-slaughtered meats will en- 
large the market for home-grown animals. 

THE ACRE AND THE MARKET. 

By Dr. J. D. DETRICH, Scranton, Pa. 

It was a great treat, I assure you, for me to hear Dr. Hunt, 
Dean of the State College of Pennsylvania, deliver his excellent 
and timely address on the subject of the soil yesterday evening, and 
then to have Professor Carr, of Washington, D. C., take up the 
same subject and discuss it from a different standpoint; while it 
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falls to my lot to talk on the “Acre and the Market,” this morning 
and give my field experience in handling the soil and disposing of 

its products. 
It is not my intention to talk to the man who grows the rose 

and carnation under glass, neither to the man who has a row of 
bean poles across his acre with a flourishing growth of strawberries 
on the one side and cabbages on the other; nor do I intend to speak 
to the orchardist, with his acres set in choice trees to grow fine 
fruits for the market; but to the Pennsylvania farmer, who has 
a barn on his farm. Much as I appreciate the whole range of 
agriculture, in all its branches of fruits and flowers, harvests and 
forests, I feel that it is the general farmer, the grower of our 
staple crops, that needs to have the acre and the market treated 
from the standpoint of fertility and the dollar in relation to the 
pocket of the farmer, who suffers most from a depleted acre as 
the cause of the trite saying that “farming does’nt pay.” 
We hear so much in these days of specialized farming and the 

financial returns from an acre when so treated, that it scarcely 

seems possible that the broad acres of our farms should fail to 
yield their increase, when men, teams and machinery are at hand to 
simplify the operations and advance the cause of agriculture. 

The man who grows the foods, which supply a nation needs no 
apology for his occupation. He is engaged in a noble calling and 
for this reason he and his occupation are worthy of our attention 
as agricultural institute lecturers and teachers of farming. What 
greater work is there then for agriculturists than to supply the 
needs of the human body? Consider for a moment the failure of 
any one of our staple crops; what it means? LEighty millions of 
people to be deprived of bread; and yet our aim in all our work 
should not be only to grow crops but men. No one on the farm 
knows better than myself that the soul must bend to serve the 
body, and the sooner the mind of man realizes the situation, will it 
control the problems of life more reverently and intelligently. 

I want to talk this morning to the general farmer who raises the 
substantial foods of man; to the husbandman who has a barn on 
his farm, in which the live stock turn the raw material of the acre 
into the finished product, of meat, milk, eggs and fleece, as well as 
produce the most valuable by-product for the farm in the world, 
and that by-product is stable manure, for the acre. The whole 
secret of successful agriculture lays largely in the fact that the 
farmer becomes a manufacturer, situated as he is, with a barn on 
his farm, using it as our fathers did of old, for the storage of crops, 
but instead of selling all the corn, wheat, oats and hay direct from 
the storage barn to the market, the time has come for the good of 
his acre that he must quit selling all the raw products of the acre 
and convert his storage barn into a factory to make manure for the 
acre and money for his pocket. It seems to me that there is 
something in general farming that is deserving of a great deal 
more attention than it usually receives, and that something is, the 
acre. The man who has a barn on his farm and is engaged in grow- 
ing the staple crop is very differently situated from the market 
gardener, the orchardist, the grower of small fruits, the wheat 
farmer of our western prairies, the ornamental gardener, the rose 
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grower and even the ranchman of our plains, from the very fact 
that the general farmer of the East today must feed his soil from 
his barn. The farmer of Pennsylvania can not compete with his 
fellow-farmer of the Dakotas in raising wheat. A1Jl the other lines 
of agriculture can afford to pay for the high priced nitrate of soda. 
The vegetable gardener, with his asparagus can afford to use all 
the nitrate of soda that his crop can possibly use, so can the rose 
grower, while the ranchman does not need it at all, neither does 
the prairie wheat grower, but the general farmer with the prices 
that his crops bring in the market cannot afford to grow the nine, 
ten months and year crop with the high priced fertilizers. The 
man with the barn on his farm is most peculiarly situated from 
every other tiller of the soil, in so far as keeping up the fertility 
of the acre is concerned. The farmer of the present day can with 
his barn as a factory restore the farm to a state of richness that 
surpasses the virgin soil. I feel that agriculture has been taken 
up by the scientists in this century, and that science is doing for 
the farmer what it did for the manufacturer in the last century. 
The scientist has told the farmer what a balance ration is both 
for the animal and the acre a thing which no body in the world 
knew 50 years ago. ‘The scientist has told the farmer the four 
plant foods he must furnish: nitrogen, phosphoric acid, potash and 
lime, as well as the indispensible humus. The whole range of 
animal industry, plant and soil is receiving the attention of our 
agricultural colleges and experiment stations in behalf of the far- 
mer. The inventor too of agricultural implements has kept pace 
with mechanical devices of every description for cultivating and 
harvesting crops. Yet in spite of all that has been done, the acre 
is producing less and the soil becoming more exhausted of its 
plant food. Being deeply impressed with the two lecturers who 
have preceded me on the subject of the soil, I feel like adding my 
experience to the situation and give my own practice in handling 
the acre, and in this way express my sincere debt of gratitude that 
I owe to the agricultural colleges and experiment stations both of 
Eurepe and America. 

The general crop grower for the purpose of making farming pay, 
must get it out of the acre. I have been convinced long ago that 
the farmer must cheapen production and the only possible way 
for him to do it is to make the acre produce more. The question 
is often asked, does farming pay? and the only basic reply is, 
that depends on the acre. The western wheat grower gets his pros- 
perity out of the acre and so must the eastern farmer. But the 
grain grower of the West has a very different acre of fertility from 
the wornout acre of the East. The farmer’s lot of this State is 
quite a different proposition with a barn on his farm and that of 
his western competitor with a header and a steam thresher in his 
field, burning the straw for fuel to thresh his crop, bag the 
grain then and there; haul it to the elevator and pocket the money. 
The only reason the western farmey: can do it is, because of his 
acre; the western acre drives the eastern acre out of the market. 
The eastern acre with its 5, 7, even 10 or more farm buildings and 
expensive fence, cannot expect to compete where taxes are high, 
fertilizers must be purchased and sell the raw crop of his acre 
like the grain grower of the West. 
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Seeing then that the conditions of the eastern and western farmer 
are so different, and at the same time that the man with the barn 
on his farm has such a different problem from the trucker, fruit 
grower, and gardener, i think it is very desirable to take up 
the acre of the farmer with the barn on his farm and discuss the 
acre and the market in relation to the farmer of Pennsylvania, as 

that is our work as lecturers and agricultural institute teachers. 
I wish it to be particularly understood that I am not going to 

include in this discussion any other kind of farming than that of 
the acre which has a barn on the farm, not that I despise the other 
departments of the soil, but it seems to me that there is something 
in general farming that has been most seriously overlooked and 
is deserving of a great deal more attention, and that is that the 
barn on the eastern farm must be converted into a factory. The 
sooner that a farmer of the present day realizes that he is not 
simply a crop grower, but that he is in the full sense 
of the word a soil maker, will he see the necessity of 
changing the old time honored barn into a factory. Farm- 
ing is becoming more complex than what it used to be, the 
times and society demand it, the farmer is just shaking off the 
swaddling clothes of the splendid industry and must turn his barn 
into a complete factory for manufacturing of hay, grain and legumes 
into the best meat, the cleanest milk, the freshest eggs and the 
very best of manure. This is the problem of the Pennsylvania far- 
mer today. Some say that the agricultural institute lecturers must 
get new subjects. I promise you I will never change mine till I see 
the man with a barn on his farm having that barn turned into a 
farm factory, with his silos set at one end, his mows filled to the 
roof, his two lines of cattle housed conveniently and comfortably 
in a well lighted and healthfully ventilated barn, converting the 
contents of the mows and silos into dollars for the farmer’s pocket 
and good manure for the acre. The barn, I repeat, it is no longer a 
mere store-house for crops. If it is continued in that capacity alone, 
I will ensure you that the acre will get poorer than it is. It is 
not the farm that makes the acre poor or rich, but it is the barn 
that turns the acre into either poverty or fertility, just as the 
farmer decides to run his factory either in the interest of his farm 
and market or for the weeds and killdeers to occupy his acre. 
There is a saying among merchants, if you buy right you can always 
sell right. If the farmer grows the crop, he always has it to sell, 
but if he has no crop it matters not what advantageous prices the 
crops are bringing, he has none to sell. It is easily seen that the 
acre is the basic source of profit; and yet that the farmer has just 
as much money for an acre of wheat when it produces 20 bushels 
per acre at a $1.00, as when he gets 40 bushels per acre and wheat 
is only 50 cents per bushel. But that kind of argument is very 
much like the man who said when it was raining, he could not put 
a roof on his house and when it was not raining he did not need 
it. Ifa farmer is inclined to argue himself into such fallacy he has 
the material at hand to go into farming almost any day. But the 
whole matter simply resolves itself back to the acre; and the man 
with a barn on his farm, turned into -a factory for making two 
products, milk and manure, this is the line on which I farmed, 
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yet I hold it would be equally true.with either branches of animal 
industry in connection with the acre. I have given up all hope of 
legislation ever doing very much for the farmer, but 1 can see that 
the well being of the people and the laws of the land are depend- 
ing, on the other hand, very largely on the acre. If the acre is 
made to produce, and that is taught both by science and practice 
that it can be done, then it only remains for the farmer to grasp 
the situation and do it. The watch maker one time only had a shop; 
now it is the factory that makes a watch; the factory has been able 
to cheapen production to such an extent that almost every citizen 
who wants to carry a timepiece, the cost of it is within his means 
to do so. It is just the same with the acre. I do not believe the 
people of towns and cities can afford to pay much more for the 
products of the farmer than they are at present. I have gone to 
dairies in the city where milk is retailed by the pint and quart 
to see who would buy and in what quantities, and from the looks 
of the men, women and children, pitchers with handles broken off, 
broken cups, mugs, kettles, paint cans and earthen ware, all turned 
into service for taking home milk from the city retail dairies. 
Rents and taxes regulate wages to a large extent in towns and 
cities, and these in turn influence the price of living and I cannot 
see how the market price of the farmer’s produce is going to be 
much higher, so that the farmer is shut up to the fact that the 
acre must be his hopeful source of real profit. 

It is for this reason that I have taken up this subject in the 
interest of the farmer to show him that he holds today in his 
own hand the only source of wealth which the increased produc- 
tion of the acre is accomplishing, turning his barn into a factory, 
and make a product for the market and also make the most valu- 
able by-product that is known to science and farm practice, namely, 
stable manure. I think that Professor Thorne who delivered the 
fourth lecture on soil at this convention, with a chart of actual ex- 
periments dating back into the last century, showed that the manure 
made from animals varied in value from $1.50 per ton up to $5.00. 
And here it is, strange to say, that the variation was not in the 
animals, but in man’s care of it. Here are four lectures on soil, 
all from a different standpoint at this convention, and yet every 
one is a strong plea for the acre and its possible increase in pro- 
ductiveness, depending upon the farmer turning his barn into a 
factory and taking just as good care of the manure as he does of the 
milk. Two thirds of Prof. Thorne’s invaluable lecture to the sane 
farmer was taken up in showing the frightful loss of manure by 
the wasteful methods of farmers in throwing manure in heaps, 
in open barnyards and not covered barnyards. The Professor would 
then say in going over the different experiments, and this was 
taken direct from the stable with both the solid and liquid manure 
saved in water tight gutters and proves to be of very high value. 
Why, gentlemen, there could be no more conclusive facts or argu- 
ments taken actually from field-tests and showed to the farmers of 
Pennsylvania than those facts and figures of Prof. Thorne. In ad- 
dition to all that Prof. Thorne said, I am the living exponent of 
turning the old farm barn into the farm factory and developing the 

acre from a run down and depleted condition into six and eight 
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tons of hay per acre as well as thirty tons of ensilage and 49 
bushels of rye per acre. Not only this increased yield per acre, but 
got two, three and even four crops of clover hay in a season. Now, 
fellow farmers, I hold this is the clew to the question whether 
farming is profitable, and the answer is that it depends on the acre. 
If I could so change the production of the fifteen acre farm at Flour- 
town that instead of only keeping two cows and one horse when I 
went on that farm and farmed it the first year at that rate and 
soon nothing but hounding poverty staring me in the face. I quit 
the miserable business of one animai to every five acres, turned 
my barn into a manure and butter factory and made five acres 
support ten head of live stock in roughage and bedding, summing 
up thirty head of cattle and two horses where twenty years before 
I had only the two cows and one horse and bought hay. Is it 
any wonder that I want to talk to the farmer with a barn on his 
farm. He has in his barn, not in his field, the whole secret of the 
question of the acre and the market. If the steel knives of the 
entter cut the crops and the teeth of the live stock crush it and 
the stemactks of the animals soak it, it is in the best possible con- 
dition for a fertilizer when taken direct from the stable to the 
field to enrich the acre that is in the world. Stable manure has 
proved, when the best feed is fed and both the solid and liquid 
manure al] saved and spread directly on the acre that there is 
no plant food in the world like it, much less equal to it. Not only 
that it is quick to act, but it lasts longer than any known plant 
food in the soil and is the only complete manure in itself because 
it has that inestimable quality in it, known as humus. 

Now, fellow farmers, look at it again. The fertilizer agent comes 
arouud and talks up fertilizers, they are all right in a way, but I 
want to go on record and say right here that they are not the 
plant foods for the general farmer to rely upon; if he does, his 
soil wili come to grief. Fertilizers have their use for the vegetable 
gardeners, and legumes have their sphere in the round of catch 
crops as green manure, but for the farmer with a barn on his farm 
to depend on them is a mistake; it pays him far better to run 
his Jegume through a cow and get a profit out of it both in milk 
and manure, while if the legume is turned under he will get a lop- 
sided manure of nitrogen and humus only, without phosphoric acid 
and poissh, while if the cow were to masticate it she is the best 
fertilizer mixer in the world for the acre, and when she is done 

with it it has all the ingredients of plant food. Gentlemen, this is 
not talk, it is the acre rising out of poverty into prosperity and 
covering our fields with living green. I see the temptation for a 
farwer to go to his acre with a bag of manure, but it is as big a 
fraud on the American farmer as the orator who said the potato 
crop was a curse to Ireland. Fertilizers are too dear for the farm 
crops, they will do for truckers, vegetable gardeners, yet the farmer 
prefers to buy a bag full of dirt for $1.50 rather than buy a bag 
of feed for his animal—had he bought the feed for the cow he 
would liave had both fertilizer and milk. 

Snppose a farmer does get twenty or twenty-five bushels of wheat 
or rye by the use of fertilizer, what a measly crop that is compared 
to forty bushels of rye to the acre and then the rye acre ready for 

16 
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another crop. But our twenty bushel crop completely exhausted 
the acre with little or no humus left in the soil, the winter rains 
begin to wash the field, it is cut into big and little gullies to be 
mowed over next year to the jarring and straining of machines 
going over the rough field, with a mere apology at best for a hay 
crop, consisting of tall woody white top weeds, short clover, what 
is of it, and little short headed sickly timothy, with little or no 
nutriment in such strained grass crops. When the man has a barn 
factory on his farm he can fatten a crop, just as he can fatten 
poultry or swine. Well fed crops, feed stock; you can’t feed the 
trimmings of an apple orchard and get a big flow of milk, it is 
simply out of the question for the general farmer to talk about 
prosperity till his field grows from four to eight tons of hay to 
the acre. I would not be bothered with a one crop eastern farm, 
it is only a nuisance and an expense. But when a farmer gets 
into the manure and butter factory business he can just practically 
own a second farm by setting one acre under the other. If he 
by his system of farming makes his soil from four to five inches 
deeper, and it is much cheaper for him to do it than go and buy 
a farm alongside of the one he has, for it will only take him half 
as long to work his double acre farm as it will to work his two 
acre farm, and he will get more from his double acre than he will 
from his two acres. 

This was my plan to make my few acres double, triple and quad- 
ruple their crops so that I would have a farm equal to three or 
four times its real size. It was in this economy of land and labor 
that the small farm worked out the practical results so satisfac- 
torily. I manured, plowed, harrowed and cultivated an acre to get 
as much as grows on three, four or more ordinary acres. The ex- 
pense to plow an acre is only one third as much as when three 
have to be plowed, then too when the weather is just right it takes 
less time to seed an acre than it does three or four. So that every 
fact is in favor of the acre solving the question of the market both 
in respect to outlay and income. But there are farmers buying 
bag manure to grow crops as they will call it, let their mows empty, 
silos half filled and their barn is an unused factory, simply storing 
a few loads of inferior crops, and the acre at most is dusted with 
about a half grain of fertilizer to the square inch and no humus. 
Is it any wonder that farming does not pay? This is the unfortun- 
ate kind of farming for the acre and the owner—then talk against 
the farm paper, the Institute lecturer and agricultural college, as 
being book farming; why, there could be no worse system of 
farming than that which robs the acre and impoverishes its owner. 

The legume crop which is extolled so highly for nitrogen and 
humus is all right as far as it goes, but suppose scarlet clover 
sown in corn will give an increase the next year in corn of fifteen 
bushels, that a field that yielded twenty-five bushels of corn per 
acre, when seeded to scarlet clover at the last working of the corn 
grew forty bushels per acre. I don’t call that business farming; 
it’s true there is a gain of fifteen bushels, but suppose the scarlet 
clover had been fed to live stock and the manure cared for, both 
solid and liquid, and taken to the field, the farmer would have 
just as much manure and the manure in a much better shape for 
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plant and food; at the same time increase of flesh, milk or eggs 
as the case may be. Such legume farming is a mere makeshift 
compared to stable manure farming. I think it is a pity for any 
energetic man to waste his time with a fifteen bushel improvement 
when he might just as well have a hundred bushels per acre and 
have a lot of market produce as well as the manure. 

Again it is much easier to get an acre to produce a higher crop 
than it is to get a cow to yield a big and continuous milk flow. 
The thoroughbred acre is much more easily to breed-up than the 
thoroughbred cow. I will guarantee to take any farmable land and 
bring it into a state of good fertility in from three to five years, 
providing the soil has not anything about it that is strictly wrong 
constitutionally, so sure am I that soil can be built up to a state 
surpassing even its virgin fertility; but I would not think of doing 
it with commercial fertilizers, nor with legume crops, but I am sure 
it can be done profitably when the farm barn is turned into a fac- 
tory—I did it both on a little and on a big farm. 

About the same time I started the Flourtown farm there was a 
big advertisement by a fertilizer firm that it was going to run a 
profitable grain farm in connection with their fertilizer plant as an 
advertisement to show farmers how a practical grain growing farm 
could be made to pay near Philadelphia, Pa., by using absolutely 
nothing but their own high grade fertilizer as an illustration of 
the efficiency of fertilizer for farm crops. The farm was splendidly 
equipped with the best modern machinery, but after a short time 
the crops became poorer and poorer, the great expectations van- 
ished and the machinery sold; while the little fifteen acre dairy 
farm was flying her colors of green and gold over her acres at Flour- 
town, that had been fed fresh stable manure, and no fertilizer. 
A fertilizer agent came over to see me and said if I could say 
my crop of growing corn was the result of his fertilizer he would 
give me $500.00. And here it is, in the farmer’s own power, to make 
his farm produce any and every season whether wet or dry if he 
gets to work and starts his farm factory making a produce for 
the farmer and a by-product for the farm. 

Then there is another way to explain the crops at the Flour- 
town farm by saying that if every man was a Doctor Detrich then 
it could be done, that it was the man that did it, not the plant 
food, not the dairy cow, not the system. While it is very nice to have 
bouquets thrown at you, I do not accept the compliment, for I know 
that when other people try and do the same thing, they get like 
results to my own experience. I can show in every instance where 
any person has followed the method that was carried on at the 
15 acre farm and also at the 340 acre farm, that just in that same 
degree, did improvement follow their efforts. 

To illustrate the system of ripening a field for a crop, take a 
piece of ground that is practically a run down farm, and I will 
tell you exactly how you can bring it up to grow good first crops 
in three years, and good first and second crops in five years, ané@ 
good first, second and third crops from five to seven years; and if 
the farm is still kept up and handled as soil ought to be it will 
grow a fourth crop of grass in a season. Proceed as follows: If 
the field is a sod of some kind I know nothing better to start with 
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than corn, for first and foremost soil needs air, all neglected soil 
needs air, it is generally lifeless because there is little or no air 
in it. Then too there is no sunlight in it, sunlight is one of the 
other, place a plant in the cellar in the dark, give it all the air you 
can, it will soon show that the sun is an element that is needed 
as well as air. Heat may be kept out of the soil or it may be added 
and its presence or absence is noticeable. So that what a practical 
farmer wants is to get all the natural conditions of air, sun and 
heat right, as well as nourishment, for 96 per cent. of a plant’s 
growth is derived from the air and a farmer must learn to manage 
these air derived elements by treating the soil. The farmer must 
so handle his farm that he can bring to pass fertility in the follow- 
ing manner: If the field is a worn out sod, it should be manured 
with the best stable manure to be had and then plowed under; it 
may be manured in the fall; winter or spring, but do not plow it in 
the fall, do not plow it deeper than the soil at most—4 to 4$ 
inches deep, harrow it very well, see that all stones, stumps, sticks, 
tin cans, wire and trash of any and every kind are off the field 
before it is planted as well as fill up all holes and gullies that the 
plow and harrow have not been able to level, so that the farm 
starts to hold and to carry as much water as is possible for the good 
of the plant, providing it is a well drained field. It is a mistake to 
plow wet ground and a bigger mistake to manure it and a still 
bigger one to seed it. Wet ground is simply impossible cropping. 
The corn ground should be very fine and mellow when planted so 
the weeder can be run over it the third day after planting it. 
Kill a weed before it is born, should be tacked up on every culti- 
vated field; keep the weeds out at all hazards; if you think that it 
will be an advantage to drill in 200 Ibs. of high grade fertilizer, 
it may be money well spent to start things along, but I would not 
recommend it as business goes on, or fertilizer is an expensive meas- 
ure, considering the returns derived from it in the long run. After 
the season is over and the corn cut for ensilage it is better than to 
truck it, for you want the field clean so as to seed it in the fall to 
rye by proceeding as follows: On fortieth degree of latitude in 
a climate about like that of Philadelphia the corn being all taken 
off the field; hitch a team to the two-horse riding cultivator or 
spring tooth harrow, but I prefer the riding cultivator as the corn 
stules catch in the spring tooth harrow more or less and cause it 
to cultivate unevenly, but the riding harrow works up and down 
the rows exactly as though it were working the growing corn. 
This metod of working the soil into a seed bed is very much better 
than to plow the cornfield and turn up the old soggy roots of 
corn stalks. These roots are very much better because of their 
soggy nature not to be disturbed and to remain untouchéd in the 
soil for holding moisture and prevent washing. The cultivated soil 
that also has heen worked up all summer in the cultivating of the 
corn, is in that fine dust seed bed condition to receive the rye, 
much better than to have plowed the corn stalks, then harrowed, 
seeded and rolled the ground to get it even, as is the general 
custom of farmers. As soon as the corn-stalk ground has been 
worked sufficiently to get enough of fine soil to cover the rye, take 
the grain drill set it to sow two bushels of rye to the acre, pull 
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the lever and set the drill hoes in a zigzag position and drill in 
the rye any time before the 10th of October in the latitude of Phila- 
delphia. As soon as the rye is drilled and the work of seeding is 
done do not roll the field, the rains and mows will make the field 
hard enough till spring; keep the surface so that plenty of water 
soaks into the ground; and it is a lesson to see how much water 
such an unplowed corn stalk field can hold, it is in a fine condi- 
tion to take in the snows and rains of winter and hold an immense 
amount of it, for rye is a heavy drinker. When the work of seed- 
ing the field is done, begin the next morning if you work to top 
dress the seeded rye with freshly made stable manure, have direct 
from the stable to the field at the rate of six to eight spreader 
loads to the acre; if the bedding is cut fine it absorbs the liquid 
manure better, spreads better in the field and lays closer to the 
ground. Short manure always gets closer to the plant than rough 
strawy manure, the field not having been plowed the manure 
spreader will cut in very little, so that it is not more work for two 
good horses than ordinary field spreading; keep on top dressing the 
rye till the field is done, only putting the "manure elsewhere when 
the field would be too soft or wet to get on with the team; the 
manure may be spread from a low down truck with broad wheels 
by hand, only that it is more work than machine spreading. By 
putting the manure fresh from the dairy barn on the field, with 
short litter, as an absorbent, it is weathered finely, the rye comes 
up through the manure and grows a fine crop. I know what is 
Said about so much seed to the acre, but what I want is a stalk 
of rye from a single grain if I can get it, the rye and manure are 
both to mulch the field, the rye is the growing and manure the 
decaying mulch—the following spring cut the rye green for the 
sake of the field, for it is the ground that the rye of the farmer is 
watching and working to get into a high state of cultivation for 
he has started out to improve his soil and must never give it up till 
he gets it fertile. If the rye is cut for feeding green to cattle, it 
is all right; if it is put into a silo it is all right; if it is cut for 
hay just when the rye is in the first bloom it is all right, but if 
in the early spring the corn stalk field seeded to rye is plowed and 
seeded to oats and peas at the rate of two bushels each or 54 quarts 
of each as the grain drills usually gauge the drilling of peas and 
oats it is the best way to handle it. It is said by some that peas 
and oats can be mixed and sown together at the same time, but 
my plan has always been to put the Canada field peas in at least 
three inches deep and oats only one inch. To do this they have to 
be sown separately, the one long ways, the other cross ways, the 
peas first and then the oats, as soon as the peas are in begin at 
once to put in the oats. In about six weeks the oats and peas 
should be put into a silo or made into hay, if for hay, they should 
be cut just when here and there in the blooming and podding field 
a pea is seen in the pod, when the pea is just forming like a small 
button, is the time to cut for hay, if the peas get big in the pods, 
they cannot be cured enough for hay and will mold when put 
into a mow or rick. After the oats and pea crop is off the field, 
manure the field and plow it a little deeper, say one inch, than it 
was plowed for corn, turn the manure under any time so as to 
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get it ready by August 20th, in latitude of Philadelphia; if the field 
is loam of the limestone type, but if it is red shale and has to be 
plowed in lands owing to the drainage, it is best to seed to grass 
ten days or two weeks earlier. The farmer must keep his rye on his 
soil and adopt his farming to his field, if he does not, he only 
delays progress. Again, if his soil is inclined to hold too much 
water as many of the shale soils do, do not bother with red clover 
in the grass mixture but sow alsike, it being a much smaller seed 

than red clover, two to three quarts of alsike to the acre. But 
for the regular grass mixture sow six quarts of red clover, five 
quarts of timothy, two and a half pounds of alsike, and one pound 
of red top, sow this mixture broadcast over an acre as evenly as 
possible on well prepared ground, with any broadcast seed sower 
and harrow it in with a weeder going over it only once, do not 
roll the field unless rolling after seeding on your ground does 
well, let the field alone till about June 15th of the following year, 
then cut the grass, make it into hay as soon as the hay is off, begin 
to top dress the field with manure with about the same amount of 
spreader loads, just as soon as the red clover heads appear over the 
field clip the field, do not wait till a few turn brown, clip it, but 
above all things don’t pasture it, if the clover heads appear in 
a few weeks again, setting the mowing machine just high enough 
to escape cutting the crown of the clover stalks; if it is necessary 
to clip more than twice clip, do not neglect clipping any more than 
you neglected seeding or mowing, let the field go into winter quar- 
ters manured and mulched, if the manure is not put on the field 
till in fall and winter, be sure and clip whenever the clover heads 
appear, do not wait till some turn brown or still worse black, clip 
when in bloom. 

The manure may be put on any time before it’s too late in the 
spring, but in my experience the sooner the better after the hay 
crop is off the field. The field is laid over in this way for second 
year’s mowing, having been clipped and top dressed; the second 
year’s mowing ought to be a good one and as soon as it is made 
into hay, top dress it again, to be put into corn the following 
spring, but if any timothy or clover heads appear, clip them off. 
Don’t pasture this sod which will begin to look like a field ought 
to look, but clip it, remember you are bringing up a piece of poor 
ground to be a good ground and one mistake may delay all the 
best efforts, put forth in three years—just be as careful of sod 
for culm as for mowing. 

During this ripening of the field for a crop, it has had a manur- 
ing for every crop, it had two plowings the summer it was seeded 
for grass, one for the oats and peas, and then the plowing for grass; 
it had three top dressings, and two manurings plowed under; it had 
in three years eight different kinds of roots all reaching different 
depths in the soil, the deep thick rooting clovers, the strong corn 
roots, the fine winter rye, the pea root, reaching deeper than the 
oats roots, the oats, the shallow root, with the grasses work the 
top soil into the finest mechanical condition their countless rootlets. 
Plant roots are the under ground harrows, the soil never having 
been pastured has left the seed bed made by harrowing and pul- 
verizing two years before in fact. I will be very much surprised 
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if a field is not ripened for any crop by this time, it is on the 
way rapidly to graw heavy crops in the future. I have tried this 
plan for years, it has never failed; I have had others try it and 
it has not failed. I give it to you today for a certainty in re- 
storing soil from an unproductive to a productive state. I call it 
ripening a field for a crop because I have no better name to express 
it. Once a field has attained this notch of fertility it can still be 
carried on to the profit of the farmer. 

The reason that I prefer oats and peas is owing to the fact, that it 
is such a fine cleaning crop, it cleans a field better than any crop 
I know, the spring weeds smother under it, for it is a half trailing 
crop and the weeds start on the stubble only to be turned under 

by the plow so that weeds have been kept down in the process. 
I pay no attention to rotation; used to do it, but quit it because 
there is nothing in it in my system of farming. I can not afford 
to fool around rotation, too many American farmers have been 
rotated enough, if nothing else. I want a working system that 
feeds soil and live stock and lifts mortgages. I also believe in 
selling all the timothy hay that grows on the farm, and as long 
as I farm I will raise it. Its roots are great soil harrowers if fed, 
they will do a work for the physical and mechanical condition of 
soil that I can get in no other way, they will not take the place of 
clover and just as little will clover take the place or do the work 
of timothy. Timothy never can do its soil work in one year, clover 
ean; but it takes timothy two, and then it can not do it unless 
it is fall or early winter, fed with manure that lays close to the 
ground, like dead leaves pack in forests and make regretable mold 
for oaks, it is then and only then that timothy will do its best 
work along with red top. These two grasses put a finetexture and 
finish on soil—the third year timothy retreats and leaves the field 
largely to red-top, which toughens a sod but in my experience does 
not leave the soil in the pliable and friable condition it ought to 
be—the working of timothy in the soil is different from red-top, 
timothy is inclined to bunch the second year, red-top closes up 
the space between the bunches but under favorable and unfavor- 
able treatment both these grasses appear very differently in their 
field service; their uses up to a certain point, like in everything 
else can not be disputed but highly appreciated. 

Fellow-farmers, I would like you to see a field that has been 
treated in the manner I have just described to you at the end 
of three years—a field of little or no soil will respond to treatment 
of that kind, for in three years I have turned ground into soil, 
while a piece of ground rotated as has been both preached and 
practiced for many previous years has simply paralyzed the farms 
of the Eastern and Middle states. I say give live stock half the 
care, feed and grooming that horses get (and most of them get 
none too much), there wiil be a different story to tell about the 
farm in three years’ time. If the farmer gets more out of the 
acre, T.am sure he will be able then to get more out of the market. 
There is much talk about the advanced registry cow, but I can 
breed a farm up to produce four tons of hay easier than a farmer 
can breed a herd of cows, each one making fourteen pounds of 
butter a piece in seven days. I have tried both, and the herd regis- 
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tries of Europe and America are not crowded with such cows after 
several centuries of breeding—but the acres onthe big and little 
farm were equally productive; there was no difference there be- 
tween upland and lowland. Talk about buying your neighbor’s 
field; simply deepen your own by the system of ripening a field for 
a crop before you add more acres, it is cheaper to secure and 
cheaper to maintain depth and richness of soil on one farm than 
to buy the second farm and dissipate the energies of men, teams, 
machinery, seed, time and money over a wide expanse of acres. I 
tell you again, gentlemen of the Keystone State, it is the acre, 
with from six to eight tons of hay that solves the question of the 
market for the farmer who will do it. 
You have all heard the instructive scientific lectures on the soil 

by those professors whom I have already referred to in this meet- 
ing, one sounding a note of warning in regard to the small yield 
of wheat per acre in the United States, the average being only a 
little over twelve bushels per acre last year, while another with 
his tables showed the value of manure as it came from the stables 
to be the greatest, but after it was out of the stable that the care- 
lessness of the farmer allowed it to degenerate into comparative 
useless stuff. If every farmer here will go home and turn his 
barn into a factory this fall and coming spring, converting his 
harvests into finished products, such as butter, milk, eggs, poultry, 
swine and sheep, while the by-product in the form of manure is 
returned to the farm, the acre will solve the oft-asked question, 
does farming pay. 

There is a new commodity that is produced on the farm to the 
great surprise of farmers and their families, and it sells higher, 
brings a bigger price in the best markets than any crop the farmer 
grows out of the ground per square inch; and that is cleanliness. 
It is one of the important articles sold in our cities today and 
so strong is the demand that people are willing to pay a big price for 
it. I had that experience myself when I began to make butter and 
send it to Philadelphia; it was sold along with “the others,” but 
it was not long till there was a call for the butter with “the three 
small stars,” and the market man came back one day and said I 
have a customer for all your butter. Now and then some one near 
by the little farm would run short of butter and send over to see 
whether we would be so kind as to “let mamma have a pound 
of butter.” It was not long afterwards the mother called, then 
a carriage drove up and asked whether there was a chance to 
get a pound or two of butter, then came an engagement of twelve 
pounds a week regufar, summer and winter, at better prices from 
one family alone, and so it went on till city trade was cut down and 
the market man complained that he did not have enough. About 
that time a Jersey heifer came in fresh with her first calf and 
helped up the quota and things ran along prosperously. 

The market man came home one day and said the only butter I 
sold was yours, I wouldn’t have sold that had it not been en- 
gaged. I asked the reason, he says there is a fellow that comes 

there and says he only has one cow and will sell over three or 
four hundred pounds of butter and right nice butter, but he sells 
it two, three or four cents cheaper and the people just buy from 
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him and I can not afford to sell mine at such a price. Then it came 
out it was oleomargarine the fellow was selling and made lots of 
money out of it. 

Not long after this a change came over my household: A Com- 
mittee from the House for the Diseases of the Lungs drove into 
the little dairy farm and asked whether they could take a sample 
of the milk. I said certainly. The sample was procured as they 
directed and went back to the Institution and tested the milk. 
What they wanted was a milk rich in butter fat; they tested it and 
reported it to be 5.80, just what they wanted, and offered me 
64 cents a quart for it. The bargain was made and detailed agree- 
ment about our having the right to have all buckets, pitchers, ice 
box and utensils clean about the ice chest where the milk was 
kept; and if at any time there was anything wrong the milk must 
be sampled from our cows instead of being in their care. I will 
say there was never any fault found with the milk in our hands, 
but when there was any trouble it was through the neglect of 
the servants at the Home. Many pitchers were sent back to be 
washed, buckets cleaned, spilled milk in the ice chest wiped up, 
and a number of things that had to be corrected in the morning 
before the key of the chest was handed over. It was not long 
till the doctors of the Home sent for me. I went up and they looked 
so pleasantly at me that I felt it was not a call-down; so I said to 
them. “Oh, no we wanted to ask you about the milk; how you kept 
it so even in quality, flavor and especially how you got it so clean. 
All the milk we have ever had here before has left so much black 
sediment in the pitchers that we did not use the milk within an 
inch of the bottom.” I told them that the cows were kept clean, 
groomed every day, dairy utensils clean, and the milkers washed 
and put on paperhanger’s aprons and used a short towel about 18 
inches long for wiping off the udder before beginning to milk. 
That was back in 1895. Then there was no one about that I knew 
who exercised such care with getting clean milk. But I did it 
for two reasons, for I found out to soil the catthe they must be 
clean and after arranging every thing to keep the cattle as clean 
as possible, it was still necessary to curry and groom them so as 
to get more milk, keep them healthy and get clean milk, so that 
the three benefits grew out of clean cows, clean stables and clean 
milk. : 

The reason I have told you all this is not to brag how I got 
customers to take my milk, but to tell you that I never asked any 
one to buy a pound of butter, a quart of milk or advertized a cow 
or calf for sale. I say it simply to show that people are hunting 
places where they can get what they want. Do you think the little 
farm had no competition? You all who are sitting here are old 
enough to know human nature better than that; why, certainly it 
had. I remember a nearby neighbor, a mile or two away, who 
came to see me and spent quite a long time asking questions about 
this and that as well as how we did things and went straight to 
the Home and offered to deliver milk just as good as mine dare be 
for 44 cents a quart. He even went so far as to tell the authorities 
of the Home that he had been down to see Mr. Detrich’s cattle and 
how he did things and he knew he could please them. The first 
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question they asked him was whether he had thoroughbred Jerseys. 
He had to say,no. But he thought he had common cows just as good. 
Another person took milk there a whole week on trial, left it 

there, without charge, my man saw the milk sitting in the same 
ice chest. First day there was a lot of it used, the next day less, 
and at the end of the week the visiting can was gone. The market 
wants quality and cleanliness, it will hunt it rather than not get 
it. These points in my farming I aimed at to get the most feeding 
qualities into all my crops, hay, corn silage and bedding. There 
was no manure too good for my soil, no feed too good for my dairy 
animals, and no milk too good for the market. I fed the best, 
bred the best and sold the best I possibly could. Farming was a 
joy to me, and I found it most profitable when I practically did 
what I have told you in this address, turned my old farm barn 
into a factory, and was then long, as Wall Street says, both on 
the acre and the market. 

SOME ESSENTIAL PRINCIPLES IN THE PRACTICE OF 

MARKET GARDENING. 

BY PROF. R. L. WATTS, State College, Pa. 

Mr. Chairman, Ladies and Gentlemen and Institute Workers of 
Pennsylvania: I am afforded peculiar pleasure in having the op- 
portunity of addressing a meeting of this character, held in the 
very center of one of the world’s finest markets, and upon a subject 
of greatest commercial importance to the entire state. 

With the mere mention of truck farming and the market gardening, 
we naturally think of Long Island, New Jersey, the Baltimore dis- 
trict, Boston and vicinity, Norfolk and other sections which have 
established a reputation for extensive and intensive vegetable farm- 
ing. We think of these districts as being unusually well adapted 
to the growing of garden crops; of their methods as being the best, 
and of their gardeners as well advanced in the science and practice 
of market gardening. But how about our own State? Where does 

Pennsylvania rank in the value of garden products? Is there any- 
thing in the garden operations? Is there anything in the gardening 
operation of this State to excite pride? Over $15,000,000 worth of 
vegetables, including the potato, are produced annually in Pennsyl- 
vania. Only one other state, New York, makes a better showing. 
People have little to say about the gardening operations of Penn- 
Sylvania, yet, the State ranks second in the commercial importance 

of the vegetables produced. 
The value of miscellaneous vegetables per acre is higher in Penn- 

sylvania than in most other states. The average value per acre in 
Ohio in 1899 wag $58.64; in New Jersey $66.25; in Michigan $69.17; 
in New York $73.55, while in Pennsylvania it was $89.32. The 
greatest value per acre in any one county of the United States 
is in Middlesex county, Massachusetts, where the average was 
$164. Philadelphia County, Pennsylvania, takes second rank, the 
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average being $151, and Allegheny County, with an average of $108, 
ranks fifth. The average value per acre in Queens County, Long 
Island, was $143; Essex County, Massachusetts, $114; Los Angeles, 
California, $91; Monmouth County, New Jersey, $68; and Baltimore 
County, Maryland, $58. 

Although some counties have established a reputation for fairly 
high receipts per acre, the average in all communities is much lower 
than it should be. The average in Queens County, New York, is 
$143 per acre, but the most skillful gardeners in this county average 
a thousand or more dollars per acre. Numerous examples could be 
given of men whose annual receipts range from $500 to $1000 or 
more per acre. Mr. M. L. Ruetenik, a gardener of remarkable skill, 
operating near Cleveland, Ohio, sold $32,000 worth of products in 
1906 from 18 acres of land, two acres of which is covered with 
glass. 

A FEW AIMS. 

The most successful market gardeners have high and definite 
aims. They are not satisfied with average results. They strive to 
secure maximum profits from every plat of ground cultivated. In 
order to accomplish this, it is necessary to consider the following 
factors: Ist, yield; 2nd, quality; 3rd, earliness; 4th, marketing and 
market problems; 5th, principles relating to the business side of 
market gardening. These factors are not necessarily arranged in 
order of importance. The character of the vegetable grown, the 
market to be supplied and other local conditions determine the 
relative importance of these factors. 

I have often observed that truckers who obtain large yields are 
generally if not always prosperous. Quality need not necessarily 
be sacrificed for quantity. With vegetables, quality and quantity 
usually go together. This is not true to the same extent with fruits, 
for the largest and best producing apples, pears and peaches are 
often the most inferior. But quality in vegetables is~ generally 
secured by rapid growth and quick maturity, and growth cannot be 
secured without high fertility, and high fertility is conducive to 
large crops. It is important to secure quality to as great an extent 
as possible by the selection of proper varieties, and then to supply 
every condition which will influence yield. A large class of gar- 
deners fail to realize satisfactory profits because yields are too 
small. The aims of many gardeuers are too low so far as yields are 
concerned. Many potato growers are highly pleased with 150 to 
200 bushels of tubers per acre while others average 300 and are 
striving for 400 or more. These men with high aims are an inspir- 
ation and a benediction to all classes of cultivators. 

Quality never counted for so much in getting good prices as today. 
It is not many years since vegetables lacking uniformity in every 
particular sold for prices that meant profit to the grower. But 
dealers and consumers everywhere now demand the best, and keen 
competition crowds much of the inferior produce to the dump heaps 
before reaching the consumer. By the term quality is meant not 
only flavor but also appearance which is a most important factor 
in making satisfactory sales. Attractiveness is gained by desirable 
size, form, color and uniformity in all these particulars. 

Earliness is not always important. Some New Jersey gardeners 
find mid-summer or even late vegetables to be the most profitable. 



244 ANNUAL REPORT OF THE Off. Doc. 

/ 

It is generally less expensive to grow vegetables late in the season, 
especially those that require starting under glass in order to reach 
the market early. But when there is an attempt to secure earliness, 
there should be no neglect of any matter that will hasten maturity. 
A great deal of produce commands low prices because of improper 

grading, packing and marketing. Then again, good business methods 
are not always employed in the selling of produce. All of these 
questions are important factors and will be discussed later. 

ESSENTIAL PRINCIPLES. 

Men who fail to get satisfactory results in market gardening. 
seldom possess a proper knowledge of the underlying principles. 
Without this knowledge it is impossible to operate with any assur- 
ance of success. Without a knowledge of principles, the business 
is a source of constant worry because the cultivator does not know 
whether he is doing the right thing at the right time and in the right 
way. With a thorough knowledge of the fundamental principles, 
the gardener is reasonably certain of success, provided he is a good 
business man and possesses executive ability. 

THE SEED QUESTION. 

Producers of all kinds of farm crops are just beginning to realize 
the full importance of using high grade seeds. Earliness, yield and 
quality are largely dependent upon the character of the seed used. 
Authough a few gardeners know the value of superior seeds, the 
majority of them have not given the question careful and intelligent 
consideration. If the seed germinates properly they are usually 
satisfied, and with many growers, the vitality or viability of the seed 
is practically the only factor considered, while this is only one of 
several important elements that enter into the question of seed 
selection. 4 

The seed itself may possess high germinating qualities and yet 
give very unsatisfactory results so far as the matured crop is con- 
cerned. Good seed means much more than a high percentage of 
germination. With proper care of the plantation, good seed will 
produce a crop satisfactory in every particular. The resultant crop 
will not be satisfactory unless the variety is true to name, and the 
best results will not be procured unless the variety represents a 
well bred strain. There is often more difference between strains of 
the same variety than between varieties of the same vegetable. It 
is obvious to all intelligent cultivators that the use of high bred 
vegetable seeds is just as important as the breeding and raising of 
high grade farm animals. 

High class vegetable seeds may be secured in three ways, viz: 
From reliable dealers or seedmen, from special growers of select 
seeds and from selections made at home. Each method has distinct 
merits. 
When seeds are purchased from dealers it is generally safest to 

buy from the introducers. Nearly every large firm exercises special 
care in the breeding of certain varieties of vegetables that they 
have introduced. They pride themselves upon the merits of these 
varieties and special efforts are made to maintain or to intensify the 
qualities which make them yaluable. It is natural for seedmen to 
take the most interest in varieties of special merit which they have 
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introduced. Although this general principle holds, some firms have 
greater reputations than others for the distribution of high grade 
seeds of all classes. It is not uncommon to find a trucker or market 
gardener who attributes much of his success to the selection and 
saving of seeds from his own crops. Such men often create, unin- 
tentionally, a demand for their seed. There can be no objection to 
the use of seed from these specialists if proper care and intelligence 
have been exercised in selecting, harvesting, curing and storing. 

The home production of vegetable seeds is not a desirable practice 
with all classes of cultivators. In fact, the desirability of the 
practice depends almost entirely upon the skill of the grower and 
the adaptability of soil and climate conditions. The average gar- 
dener would find it extremely difficult to produce his own celery and 
cauliflower seed, while it is comparatively simple to procure from the 
home plantations the very finest seed of tomatoes, cucumbers, sweet 
corn, peppers and many other vegetables. 

In the selection of seeds it is important to note the vigor of the 
plants and their power to resist diseases. Then seed should be 
taken from the most productive plants. Uniformity in size, flavor, 
color and form of the fruits or products should be given the closest 
attention. There is no reason why a careful, observing, thoughtful 
gardener should not produce seed of the highest quality and be able 

_ to improve the strains from year to year. 

STABLE MANURES. 

I have been very much interested in recent years as to the views 
held by market gardeners regarding the value of stable manure for 
crop production. A great many men on Long Island and quite a 
large ciass in New Jersey seem to think that stable manure is in- 
dispensible, while a much smaller class of gardeners practice green 
manuring to such an extent that stable manures occupy a small 
place in the treatment of their soils. The great fundamental prin- 
ciple in the handling of all soils devoted to the production of 
vegetables is to maintain the supply of vegetable matter. Much of 
the manure brought from the cities is very deficient in actual plant 
food and the manure is valuable more because it adds humus to the 
soil than to its content of actual plant food. Manure is costing 
some Pennsylvania truckers from two to three dollars per ton spread 
in the field and there is no objection to the payment of these prices 
if the grower can make a profit on such costly applications of plant 
food. To do this it is necessary to intensify in every possible way. 
More than ordinary ability is required to make a profit on manure 
at three dollars per ton. 

GREEN MANURES. 

I have learned some valuable lessons in New Jersey relative to 
the use of green crops for manurial purposes. The soil and climatic 
conditions of the state are generally well adapted to the growing of 
those green crops which are worth the most for manurial purposes, 
such as cow peas and crimson clover. Many New Jersey truckers are 
taking the advantage of this fact and spending less money than 
formerly for stable manure shipped from the city. This indicates 
progress and it is hoped that green manuring in Pennsylvania will 
become more and more popular with producers of vegetables. 
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A little personal experience-in the use of green crops in the re- 
storation of soil fertility for gardening purposes may be of some 
interest to you. Some years ago I performed an experiment which 
was the beginning of systematic green manuring on my farms. I 
selected an impoverished plat of land that contained two and one- 
third acres. The ground was plowed in August, harrowed, a fine 
seed bed prepared and rye sown in September, using seed and fer- 
tilizer rather freely. The rye which made a fair growth was plowed 
under the following spring when about two feet high and oats and 
Canada field peas sown. When the oats were shooting into head 
in August this crop and the field peas were plowed down and rye 
sown again in September. The next spring the rye was plowed 
under and the ground planted in Danish Ballhead cabbage. This 
course of green manuring consisted of three crops plowed under 
consecutively without an intervening cash crop. ‘The physical 
character of the soil was completely changed. A dead soil had 
been brought back to life by the addition of vegetable matter. The 
soil was made inhabitable again both to plants and to bacteria. It 
is true that this course of green manuring cost some money. Soils 
cannot be built up by the use of manure or green crops without 
considerable outlay of capital. The soil will not produce its owner 
a profitable crop unless in a fertile condition and too many truckers 
are trying to make big profits on poor soils. This cannot be done. 
The course of green manuring which has been described cost about 
$75 for the two and one-third acres, including interest on the land 
and all outlay for labor, seed, fertilizer, ete. Did the experiment 
pay? This plat of ground which was previously too poor for pro- 
fitable gardening produced one of the best crops of cabbage I have 
ever grown that sold for $655. 
Many farmers hesitate to plow under heavy green crops because 

of the danger of souring the land. To prevent this trouble it is 
desirable to use some lime, harrowing it into the soil thoroughly 
after plowing. If the furrows are thrown on edge rather than flat 
the capillary movement of the soil water will be interfered with 
to less extent and there will not be »* much danger of the soil 
souring. The land should also be rolled or compacted soon after 
plowing. A heavy plank drag will do this work almost if not quite 
as well as a roller and will pulverize the soil to a much greater 
extent. 

One of the finest examples that can be cited showing the splendid 
results from the use of green manures is on the farm of Horace 
Roberts, President of the New Jersey Horticultural Society. Mr. 
Roberts grows about five hundred acres of vegetables annually but 
no stable manure is used except that produced on the farms. His 
soils improves from year to year and this improvement can be at- 
tributed only to the use of green manures. Dwarf garden peas are 
grown to a very large extent on the Roberts farms between fruit 
trees and vegetables as sweet corn, cabbage, tomatoes, cucumbers, 
watermelons and musk melons. The peas are harvested and the 
vines plowed into the soil. Cover crops are invariably started in 
the fall which not only help to increase the supply of humus in the 
soil, but also serve to reduce the loss of soluble nitrates by leaching. 



No. 7. DEPARTMENT OF AGRICULTURE. 247 

COMMERCIAL FERTILIZERS. 

Truckers who use green manures to the exclusion of stable 
manures generally find it profitable to employ commercial fertilizers 
more freely. The plant food contained in green manures does not 
become available so quickly ag that of stable manures. It is ordin- 
arily less expensive, however, and certainly less troublesome to 
buy plant food in the condensed forms of commercial fertilizer. 
When fertilizers are purchased the best forms should be procured at 
the least cost and combined in such a manner as to be the most 
valuable for the crops to be grown In order to have entire control 
of all problems connected with the preparation and use of fertilizers, 
home mixing is advocated and practiced to a considerable extent. 
The advantages of home mixing are well known by many Pennsyl- 
vania gardeners. 

THE VALUE OF GREENHOUSES. 

If there is any one thing needed more than another among the 
market gardeners of Pennsylvania, it is more greenhouses. Too 
many men are depending upon hotbeds for all work requiring glass 
when greenhouses would serve their purposes to much greater 
advantage. Hotbeds are not economical neither are they convenient 
to operate. So far as uniform results are concerned all points are 
in favor of greenhouses. Ventilation, temperature and moisture 
are much better controlled in greenhouses and a properly con- 
structed and heated greenhouse is a source of pleasure to the 
farmer’s family during the winter time when farm life is not so 
attractive as at other seasons of the year. It is not difficult to 
make the greenhouse pay a profit by forcing crops before it is time 
to sow seeds for the early vegetable plants to be planted in the 
open ground. 

MARKET PROBLEMS. 

A great many men succeed admirably in the production of fine 
vegetables, but do not realize a profit because of failure to market 
the produce in the right condition and in the right packages. The 
first essential is rigid grading or sorting. One inferior specimen in 
the package may repel buyers or result in an abnormally low price. 
Every specimen strictly first class in size, shape, color and sound- 
ness will go far towards getting the best price. The second essential 
is the right kind of a package. Most packages are too large. They 
are too large because produce carries to market better in small 
packages, and small packages are attractive and popular with the 
consumers because they may be carried home with very little in- 
convenience. A day or two spent at the retail stores of our cities 
should convince the most skeptical of the merits of the small pack- 
age. The right kind of a package embraces the idea of using a 
clean package. Soiled and discolored baskets and crates are always 
repulsive to buyers all along the line of middle men as well as the 
consumers. Vegetables to sell well must look well. This is the 
great fundamental principle which should be kept in mind by the 
packer. It is absolutely necessary to give the vegetables an at- 
tractive appearance. Catch the eye and the bargain is more than 
half made. Skillful and intelligent marketing is unquestionably 
the most important item in securing maximum profits. 
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WHY WE GET POOR HATCHES, WEAK STOCK AND DIS- 

APPOINTMENT MOSTLY OUT OF OUR POULTRY. 

By W. THEO. WITTMAN, Allentown, Pa. 

Being the last on the program for the afternoon and suspecting 
that some of you are beginning to think of leaving, I am going to 
cut my address very short, and to this end I am going to drop the 
first two-thirds of my subject, and devote myself to the latter third 
on “Why we get disappointment mostly out of our poultry.” And 
there is so much to this, I could if I would, make of it a very lengthy 
topic. 

Off hand, the reason people get mostly disappointment out of their 
poultry, is because of the spirit in which they think on the subject. 
A good many people seem to think that there cannot be much to 
learn concerning the poultry business; are unwilling to learn, or, 
it seems to me, they are most unwilling of all to use common sense 
as applied to this business. 

On our farms today, we are weeding out unprofitable stock in 
practically every line except in our poultry. As to our poultry, 
we usually know nothing about it and seem to care less. This State 
produces yearly several million dollars worth of poultry and eggs, 
and if it would produce several added millions yearly, by correct 
methods of poultry keeping, said millions might practically be all 
profit and mostly go to our farmers. I am in dead earnest about 
this. 

And first, I want you to get better poultry. Get rid of your mixed 
dung hills of all colors, ages and sizes and get pure-breds. Get one 
variety of one color and have nothing else. You will think more of 
your farm, more of your poultry and have at least an equal chance 
of coming ont even. T say an equal chance, for most pure-breds the 
farmers are buying are little better than dunghills. 

You say how is that? Well first and foremost, you are not paying 
enough, and secondly vou are not as a rule buying from the right 

people. I can best illustrate what I mean by this, by telling what 
I find in the advertising columns of one of your leading farm papers, 
this months issne. There were some twenty advertisers of poultry, 
one asking over $1.50 per sitting for eggs. The bulk asked 75 cents 
to $1.00 per sitting and most of them advertise as having from ten 
to fifty varieties. 

Now it happens that T know the vards and the poultry stocks of 
quite a number of these advertisers, enough of them at least to 
gauge all of them of their class. And let me tell you in all sincerity 
that I would not use the eggs from these parties as a gift. No, I 

would not want to set them, and T would not want to eat them even. 
Why? Well, these fifty varieties and none right, the fellows I 

am speaking of, started with dead cheap stock. They have them 
crowded in smal] bare yards and illy ventilated houses. until they 

have sapped all the vigor, vitality and strength out of them. And 
today you can find among them birds sick with tubercular troubles, 
liver sick, roupy, one eyed colds and the whole catalogue of ills 
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poultry is heir to. No, sir, such pure-bred stock is of no account 
to the farmer. And when the farmer buys the so called utility 
stock of the small chicken fancier, he is getting little better, for he 
is getting birds the other fellow simply wants to get rid of. Would 
get rid of by sending to market if he could not push off these scour- 
ings as cheap utility birds. 
Now the hens on our average farms, may perhaps lay 50 eggs per 

year per hen. On the other hand there are men in the poultry 
business, at egg farming, who have large flocks of hens that run 
near to 200 eggs per year per hen. Think of your 50 egg hen and 
then of the 200 egg hen of these men by comparison. Can you 
figure the difference between the profit of a hen that just lays 
(mostly does not lay) and one that is bred to lay. And don’t you 
think if you wanted to buy better poultry you would be pretty safe 
in buying said poultry from a man whose bread and butter depends 
upon his poultry being the right sort? 

I place as the first essential, that our farmers have better poultry 
and have it the quicker the better. Have pure bred poultry of 
the sort they should have. 

Next comes housing. And I will have to cut this very short. But 
those of you who have heard me before, know how strongly I am 
prejudiced in favor of more sensible poultry buildings, more ration- 
aliy located on our farms. Of how strongly I favor the fresh air 
type of poultry building, with its clean board floor and foot of litter 
as a feed bed. With sunshine, light and air flooding it, and of how 
I am dead against the poultry having access to your manure piles 
and pig pens. 

Now, see here:—While we are on the subject of housing, I sup- 
pose everyone in front of me owns a poultry house? Have you 
removed the sashes yet? If you have not, some of you at least, 
deserve attention from the society with the long name. 
How can you be so foolish, so cruel. Take them out. Give your 

poultry a chance to live. Perhaps you cannot take them out with- 
out producing a draft over the roosts. If your chicken house is 
ef that kind, take down your chicken house. Its no good—if you 
are in earnest about having your share of the rich profits coming 
out of the poultry business. 

If you want more eggs this summer, want less hens to die, want 
earlier moulted hens going into winter in the best possible laying 
condition, keep them out of that sweat box hen house of yours this 
summer. And if you will not take out those sashes the first thing 
after you get back, then I want you to raise your hand now, and I 
will ask you to stay in after this session for further effort on my 
part with you along this line. 

Now, third and last, feed. You can have the proper machinery 
and the proper buildings, but you cannot run without the proper oil 
and fuel, properly fed, and there you have the chicken business. 
Show me a good feeder—I use the word “good” in its broadest 
sense, and I will show you a man who is making good with his 
poultry. A hen to be happy, and to be happy and to be profitable 
are synonymous here, wants to be busy all day long and wants to 
get her food bit by bit and wants a variety of food. This means 
yards so large that you have practically free range—yes, I believe 

17 
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it desirable on most farms to yard the poultry—yards with a heavy 
sod and some shade. Here is pretty nearly half your feed in the 
summer time, etc., ete. 

FOODS AND DIETETIC VALUES. 

By Mrs. SARA WALRATH LYONS, New York City. 

“Foods and Dietetic Values’—our good Chairman stumbled over 
the word “dietetic,” which simply shows that we are unfamiliar 
with the word, which is of such great value. We have been taught 

diet in schools, but when’ we come to consider diet values, we find 
we knew nothing until the last few years. Why has it become 
necessary in the last few years? Simply because of changed con- 
ditions that have arisen which make necessary the study of all 
conditions relating to health. We have many and various ailments 
of the body today, owing, I fully believe to the many and various 
articles we consume, which we miscall “food,’ because what we — 
eall “food” are applied to the plant element of life just the same 
as the soil food is to the plant life. Now, we give a great deal of 
thought and attention to giving the plant the food it needs, that 
it may grow and develop in a wonderful way, and be very produc- 
tive. We study the growth of the plant life and of the soil from 
an economic standpoint; that is, we want to get the utmost pos- 
sible from the plant life in order that we may increase our profits 
from the farm. That is right, so far as it goes, but we also want to 
study the human body, and want to understand it, and learn how 
to get the most from it. How can we expect to be physically sound 
—-how can we expect to get full results, if we do not have a well- 
nourished body? We find that where a body is not well-nourished, 
there is not only physical weakness, but there are abnormal ten- 

dencies. We should see carefully to the diet of the child, so that 
it may have a well-nourished body, and especially up to the age 
of ten years, look very carefully into the diet, to see that the child 
gets the necessary nourishment to develop physically, and at the 
same time mentally and morally. If we will do this with every. 
child that goes to school, we will soon find very different conditions 
from a physical standpoint, and from an economic standpoint, as 
well. 

Millions of dollars have been expended in the study of everything 
that pertains to the soil life, and the food of live stock, in order 
to secure the best returns, but not one cent has been expended for 
that greatest necessity of all—the human health. There has been 
no college or schoo] where one can obtain a knowledge of this 
subject, and when I am asked—when learned professors come to 
me and say “at what college did you learn this; where did you 
obtain all the information you possess on this subject?” I simply 
say “can you direct me to one where I could secure the information 
I possess on this subject?” They think a while, and then they say 
“no; we know of none.” I secured my knowledge by reading the 
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books of eminent scientists, and by putting two and two together 
I have been able to acquire a knowledge with which I hope to bene- 
fit humanity, by sharing with them the knowledge I possess, and I 
should be disappointed, indeed, if I were to feel that what I am 
going to tell you would be of no practical value to you. I have 
had some views prepared to illustrate the subject, and after you 
have seen them, I think you will agree with me that not all food 
is nourishment to the human body. I am just in the infancy of my 
knowledge, but the little I do know, simply serves to show the 
depth and importance of this food subject. 

I want you to realize what the human body is composed of, and 
the elements which are found in the soil and in the air—that all 
these elements are appropriated by us in the various food sub- 
stances which we require. There is of oxygen, 109 pounds; hydro- 
gen, 14 pounds; they are compounded of water, so that the human 
body consists largely of water. Then comes carbon, 18 pounds. 
Carbon in the human body is the silage; it is the fuel we burn in 
the form of coal and graphite. If we burn bituminous coal instead 
of anthracite, we burn more carbon, and produce greater heat; so 
where we eat carbonaceous foods, the combination of oxygen, 
hydrogen and carbon gives out more heat and energy. Carbon is 
the starch food, and in most of the solid foods you find a large 
quantity of the carbo-hydrates. 

Then we have another heating food, which consists of fats and 
oils. Now, the fats and oils are composed exactly of the same 
elements as the carbo-hydrates, but in different proportions. The 
fats are much more heating than the carbo-hydrates. We consume 
more carbo-hydrates than we do fats; they supply the energy. We 
must consume sufficient carbo-hydrates to work the heart, lungs, 
stomach, and all the organs of the human body; then, we must 
have energy to do our work. Thus, we can consume more of the 
carbo-hydrates than we can of the fats and oils. Our normal tem- 
perature is 98 degrees; if it exceeds that, we burn with fever, and 
when we have a fever, the tissues of the body commence to burn 
and waste away. In hot weather it is wise to abstain from fat 
foods, because they contain so much carbon, and should be elimin- 
ated from the diet as much as possible, if not entirely. We should 
not, of course, in hot weather, eat meats and other foods with a 
great deal of fat. In butter and cream the oils are so combined 
with other elements that we fail to recognize the fat. It is nece2s- 
sary that we should have a certain amount of this, in order that 
we may keep up a healthy condition of the cells of the body and 
blood, and to do that it is necessary to use a certain amount of fat. 
I] know a great many children don’t like butter and oils, and the 
mothers don’t insist, and the result is an unhealthy child in a few 
years’ time. 

Then comes the proteins. We get in this form, 42 pounds of nitro- 
gen. The tissues of the body are so wornout by the exertions of 
the day, that, what would we do if we didn’t get this nitrogen? We 
require less of it than we do of the carbo-hydrates, but we must 
have an amount sufficient for our work. If we use a great deal of 
muscular effort, we must have a great deal of protein food, and 
if we have sedentary positions, a great deal less. A clerk does not 
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require as much nitrogenous food, as a laborer in the streets. That 

is the reason a farmer always has a farmers’ appetite. 

Just so in the human body. If the tissues are not strong and 

healthy, it will not be well built up, and it is for the mother to con- 

sider, giving health to the children, and to nourish them with good 

healthy food to build up the bodies, to the age of ten years. We 

are all slaves to habits that have been formed. We may be able to 

overcome this to some degree, but we can never fully build up our 

bodies, if they have been neglected in early life. 
Mineral elements—bones, teeth, hair, nails—and unless a certain 

amount of these elements enter into the body, especially iron, the 
blood becomes thin, and of a pale color, and we have a pale com- 
plexion. Iron is found in all the various fruits that are grown. 
And then we need a certain proportion of other minerals to form 
sound bones and teeth, which is especially desirable, because many 
children have poor teeth in early childhood. In the cities there is 
getting to be an excess of delicatessen stores, and people are 
getting to depend more and more on them, instead of studying for 
themselves this important question of diet. 

In the olden times the primitive method of milling was as you see 
it here. The good housewife took two stones, one on top of the 
other, and rotated them together. From this was envolved the 
burr method, with which you are all familiar. From this method 
we have progressed until we have flours of various kinds, almost 
innumerable. In the illustration before us we have a wind-mill, 
such as used in Holland today. In olden times the farmers milled 
in this way. They also had the tread-mill—another primitive form 
of the milling. Then we have the modern water power mill, such 
as they operate in the far west—in Minnesota. This shows the dif- 
ference between primitive and modern methods. In one of these 
large modern mills, the output is fifteen thousands barrels a day. 
So you see that as we have changed, the conditions of milling have 
changed, and so conditions have changed regarding food values. 
Very often people say “I have always eaten what I wanted, and 
I am perfectly well contented, because I am well enough anyway; 
T don’t want to know any more about foods.” I am always sorry 
for individuals of this kind. If there are any such in this audience 
tonight, I want you to try to do better in the future. What I am 
striving to do is to show you how to build up the human body, and 
keep it sound and healthy. Sin and suffering should be unknown, 
simply through injurious habits of eating. 

The salivary glands. In these is produced the excretion which 
mixes with our food, and aids digestion. Still, we want to so try 
to govern our tastes that when we sit down to the table, the first 
question will be “is what we are going to eat the best thing for our 
bodies?” But this is rarely the case. Just consider whether you 
don’t give more attention and care to your live stock than you do to 
the human body. And yet, it is of far more importance to keep the 
human body at its best, and how can we keep it at its best if we do 
not keep it in good condition by proper diet? 

The cylinder method of milling, invented in 1870. It consists of a 
set of small steel] rollers into which the wheat is fed, so that you 
can follow it to the bins in the process. The next is the bolting 
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process. We have so many different kinds of flour at the present 
time. Many are the kinds of gluten, whole wheat, and wheat flour, 
and many are the cereal foods on the market today. And, by the 
way, in passing to these cylinder mills, I want to say this: so many 
of you depend so thoroughly upon your cereal foods that you think 
you must have them at least once a day. Some of you get the steam- 
cooked cereal foods, which are supposed to require no more cooking. 
They should, however, be steamed again from a half to three 
quarters of an hour. Don’t even try to take them without first 
steaming them again. They are too tough for the human stomach 
to digest. Make them dry and crisp if you intend to have the 
stomach digest them. Then, it is absolutely necessary for people 
to masticate their foods thoroughly in order to digest them. 
Another evil we have acquired is the habit of hasty eating. Our 
teeth were given us for the purpose of thoroughly masticating our 
foods, and in order to keep both the teeth and the human stomach 
in good condition, it is necessary to use them properly. 

Shredded Wheat biscuit is prepared by putting the whole wheat, 
after it is cleansed, into a boiler, where it is steam-cooked until 
the grains are twice their size, and then it goes from the boiler into 
the shredding machine. Here the fine teeth catch it, and spin it 
out like threads. The wheat goes through two processes of this 
machine until it comes out in the form of the shredded wheat bis- 
cuit, and this is why it is so light and porous. It is a very good 
cereal food, and sometimes makes a very good substitute for bread. 
Steam it first, the same as other cereals, and make it perfectly dry. 

Starch grains differ in size very much. Here we have the rice, 
and here the wheat, here the oats, and here the starch. Here we 
see how they Jook when they are packed closely together. This is 
the interior of a grain of wheat. Then, cornstarch, as fine as it 
seems, if put under a powerful glass, shows the average grain very 
well, indeed. In the corn and wheat we have a substance that is 
not found in the other cereal foods. ‘This is the reason why the 
wheat flour is used in bread-making. The gluten will extend, and 
gradually take in a great deal of air pressure. Baking-powder and 
yeast in bread making form a carbonic acid gas, and by adding 
them, we get what we call a well-raised loaf of bread, due to the 
accumulation of gas in the flour. The gluten is the pure part of 
the wheat flour, and that is why the entire wheat flour is such a 
very desirable food. We have in this row of cells that surround 
the grain of wheat a tissue builder that is excellent in case of 
kidney trouble, and helps, in a broken down system, to build up 
the tissues of the body very readily. Then we have another row 
of cells surrounding the gluten cells; they contain the mineral 
substances. It is very unfortunate that the bran should be lost in 
the preparation of the flour. It contains many of the elements 
necessary to build up the tissues of the body. Sometimes it is used 
in making up certain crackers for the live stock; you see, live 
stock always gets the best part of the food. As I have said before, 
we give it more consideration than we do our own human bodies. 
The same thing holds true with potato peelings. Bleached flour 
always interests me. The manufacturers tell us that the public 
calls for it, but they put it up for sale, and you can’t get anything 
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else, consequently you are bound to call for it. It contains a larger 
proportion of water than we have of the protein and nitrogenous 
elements. In the gluten and Graham flour you have almost the 
same amount of protein. Now, the entire wheat, is the whole grain 
ground, and the Graham is the roughened flour, that is, it has the 
wheat flour mixed with the outer hull of the wheat, and we call 
it Graham flour because it was invented by Dr. Graham. Now, 
the Graham flour is an excellent thing for the human stomach. 
It builds up the tissues of the body, and the mucous membranes 
of the stomach. The entire wheat is, as I have told you, practically 
the same thing in its constituents. 

And then we have corn-meal and rolled oats, which contain a 
great deal of carbon—7.3 per cent. in oats, and 1.9 per cent. in corn 
meal. The white corn-meal is a very excellent food, and a very 
economical food, but these foods are too heating for warm weather. 
Nor should rolled oats be used in hot weather. Always use the 
polled oats, instead of the rolled oats, because it is more solid, and 
requires more mastication. 

Rice: Always select that which has a grayish color; it contains 
a great deal more gluten. We should always try to get the un- 
polished rice; in polishing the rice, much of the best substance is 
taken away, and given to live stock. It makes such a difference in 
taste and material that you can hardly tell that it is rice. 

Macaroni has 13 per cent. of carbon. It is also gray in appear- 
ance; when it is not, it is the result of analine dye, which is in- 
jurious to the human body. Now, observe that in the cereals we 
have a large percentage of carbo-hydrates, and also a great deal 

that is heating to the human body. In oats we have 1.50 units value 
of solids, and in macaroni 4.5. 

Passing on to the next view, we will see what the potato con- 
tains. We are more familiar with it than with any other vegetable 
food. It has a large amount of water—5 per cent., and 18 per cent. 
of starch; the rest being what we call albuminoids and dextrose. 
If you pare a potato thickly, you will give the best part of the food 
value to live stock. In cooking, the cells take up the water, and 
swell, and become soft. The next view shows you how they look 
in the process of cooking. Observe the change in conditions in 
them. When the potato is well and thoroughly cooked, you will see 
how the cells are broken apart. Now, that same change takes 
place in the cooking of all vegetable foods, in some not quite so 
noticeably as in the potato. 

Some of the most important vegetables to use are peas and 
beans. Soy beans are used largely by the Chinese, and are grown 
largely in this country as a fertilizer, but are not extensively used 
as an article of food by our people, although they contain a very 
large percentage of albuminoids. In the peas we have another 
protein food. Both peas and beans are very rich in protein, and 
ae us, perhaps, more for our money than anything else of the 
kind. 
The New Jersey Experiment Station has been experimenting 

with the tomato, and has succeeded in producing a seedless tomato. 
There method is to cut back the roots and then protect them. Do 
tomatoes produce cancer? A good many people think they are 
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injurious as a vegetable, but this has never been established. The 
seeds are largely mineral, and we should spare them. 

The egg-piant, fried as it usually is, is very hard to digest. It 
should not be fried at all. If used at all, it should be cooked in deep 
fat, and drained well, and eaten when hot, but it should be well 
cooked. Egg plant can be used as an escalloped dish, the same as 
the potato. It is not so nutritious as some of the other vegetables; 
peas and beans contain a larger amount of protein on account of 
less water. Egg plant contains 12.6 per cent. of water, while beans 
contain only about 4 per cent., so you can see there is a large per- 
centage of water in the egg plant. 

Then we have lettuce; in it, and in celery and in tomatoes, we 
have a very large percentage of water, and very little of the tissue 
building elements, consequently, less of food value, as you will 
observe. Then we have certain amounts of carbo-hydrates in the 
peas and beans—59.65 per cent. in the beans and 29.62 in the peas. 
Then we have 1.8 per cent. of fat. It is our duty, in summertime, 
to largely abstain from meat, and use instead, green vegetables. 

Meat: Steaks are very much more tender than the other parts. 
The muscles of the leg are better developed because the animal uses 
the leg. It looks tough, but when we cook it, it contains mor2 
nourishment than any other part of the animal. If you can digest 
it, let it alone as much as possible, and if you cannot digest it, 
let it alone entirely. If you can’t digest it, it contains no nourish- 
ment for vou. The porter-house steak come from here: the top 
sirloin from here; it is a good, solid chunk of meat. Here comes the 
round, quite as tender as the sirloin, and from an economical stand- 
point a much more desirable piece, because it costs much less. 

What makes the meat so much more tender up here? Simply 
because this part is not exercised so much, and has more fat. The 

fat extends along the muscular lines of the animal, and the meat 
there is tender on account of it. Down here is the portion of meat 
that is used for corned beef. 

Here we have a diseased cow’s stomach. This stomach shows 
the cow to have been suffering from tuberculosis, yet it was taken 
from a cow apparently healthy, and supposed to be in perfect con- 
dition. Now, there is no doubt a great deal of meat from diseased 
animals sold in the markets, but it is usually easy to detect on ex- 
amination. Ordinarily a diseased animal becomes reduced in flesh, 
but in this case there was nothing of that kind, which is unusual. 
Western beef is supposed to be free from infection, because of live 
stock inspection. Be very careful in regard to the meats you make 
use of. Deal only at the largest shops; and, especially in hot 
weather, use as little meat as possible. When you do use it, see 
that it comes from a shop that is under government inspection, be- 
cause the mark of the United States’ Inspector means protection. 

Meat is composed of carbo-hydrates, which are heating, water 
and fat, making it a very expensive food; so substitute, as much as 
possible, peas and beans, and macaroni and rice and eggs. They 
contain more of the tissue-building proteins, while meat is composed 
largely of fats. Salt pork contains 29.85 per cent. of fat. I will not 
give any more time to it than to simply say that it is a very undesir- 
able thing to use. 
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Here we have the peanut, a very desirable article of food, mostly 
disagreeable to people, because the nuts have been roasted and re- 
roasted a number of times, but if you can get them fresh, they 
are an excellent food. The butter is really better where you can- 
not get freshly roasted nuts. They take the place of meat at any 
time, but are not desirable in hot weather. They contain a very 
large percentage of carbo-hydrates. The butter is used as a dress- 
ing, and in large quantities is not digestible, but in small quantities, 
and thoroughly masticated, it is possible to digest it in a good, 
healthy stomach. 

Milk: The appearance of the fat cells, and the full appearance 
of the cream. As you know, it is the fat in the milk which gives it 
food value, but too rich a milk or cream it is undesirable to use. In 
the skim milk we have more of the protein which builds up the tis- 
sues of the body. For the adult it is a most excellent article of food, 
particularly for invalids, because it builds up the tissues of the 
body. It largely takes the place of meat, and is much better for 
the kidneys. It is utterly impossible for the kidneys to keep in 
good, healthy condition where much meat is used. The alkaline 
substance in the blood needs to be kept in good, healthy condition. 
Take the milk between meals, and sip it slowly, so as to mix the 
saliva with the milk. Now, in order to get the best results from 
our food, we want to get the salivary glands to do their work 
thoroughly and mix the saliva with the food, so that the necessary 
chemical changes can take place in the human stomach. In the 
laboratory, showing the Babcock test of milk, to determine the 
amount of solids in it. This shows the bottling process employed 
in large factories. The bottle is sterilized, and filled, as you see 
it, and under the label is a little printed slip, giving the number of 
bacteria in the milk, showing it to be within the number allowed 
for certified milk, and assuring the consumer of a good, pure article. 

Separating: In large factories where much of the milk is con- 
densed, it is first passed through a vacuum vessel, containing about 
ten thousand quarts and sterilized, and then put in cans and tightly 
sealed with a metal top, so as to secure and preserve it. Then 
comes the process of making malted milk, and so on. 

Fruits for food value: The banana grows in this form. There 
is no fruit more extensively used throughout the country; it con- 
tains a very large proportion of starch, which turns into sugar, 
after a while. 

Oranges contain about 9 per cent. of sugar, and a large amouni 
of water, but they do not contain as much citric acid as the lemons 
and limes. Grape-fruit is similar to oranges, but it contains a 
substance, in addition, which is similar to quinine. There is nothing 

better in the spring, on account of the citric acid it contains. 
Pineapple has a medical value which the other fruits do not have. 

It is very good in throat trouble and diphtheria. It is very delicious. 
Take it and shred it with a silver knife, taking it from the core in 
that way. 

Pure and impure milk in formaldehyde. The difference is very 
easily seen. Dr. Wiley of the Department at Washington, a gentle- 
man of whom most of you have heard in connection with the Pure 
Food Law, and a very good friend of mine, from whom I have re- 
ceived a great deal of information. 
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People often say they have heart disease because their food is 
taken wrong, and remains in the stomach, and the stomach rolls 
it around in the gastric juice but does not digest it. In the stomach 
we have an acid, and in the mouth an alkalai which aid in the 
digestion of our food. If we don’t take more nitrogenous foods 
than fat foods they will not assimilate them, and the result is in- 
digestion. The stomach and the heart action in conjunction with 
the liver, which supplies an excretion called the bile, to aid in the 
process of digestion. When we eat hot breads and things of that 
kind, they pass on down to the lower stomach, and here they fer- 
ment and cause the trouble known as constipation. Thus, you see, 
you are responsible for this condition yourself. You know that 
unless there is a perfect assimilation of your food, the waste sub- 
stances of your body will be returned to the blood, and a diseased 
condition of the body will result. It is unnecessary to dwell on 
the fact that it is necessary to take a large amount of water into 
the system to flush it. Fresh air and sunshine should be taken 
daily to keep healthy, as well as a strict attention paid to diet. 
Avoid over-work, and when you find yourself feeling very tired, 
take up some other occupation. Avoid coffee, and tea and cake. 
Cocoa is a food, much the same as the bean. They are really one 
and the same thing except for the process they undergo. But 
nothing takes the place of pure water. Two-thirds of the human 
body consists of water, and it is necessary to take a certain amount 
of water every day in order to flush the system. Sip a glass or two 
at a time; the more water, the less food you take, and the better it 
is for the stomach. Be very careful that the water you drink is 
perfectly pure. Plants cannot obtain nourishment unless the soil 
is pure and water taken into the human stomach to nourish it 
must be perfectly pure, also. 

I think I have given you enough for one evening. I shall, how- 
ever, be very glad to answer any questions you may have, because 
I think you are interested. 

THE MOST USEFUL SCHOOL IN THE COUNTRY. 

By DR. D. J. CROSBY, Washington, D. C. 

I intend to talk to you simply about two small country schools. 
I speak of both of them as country schools, although one of them 
is in reality in a little village, because both schools are attended 
very largely by the sons and daughters of farmers, and neither 
school is so extensive that it might not be easily reproduced by 
any township in Pennsylvania, and yet I think that these schools 
are in every way fulfilling their obligations to the community 
surrounding them, more fully than almost any other school that I 
know of in this country. Now, I believe that the most suitable 
school for the community, wherever it may be situated, is that 
school which makes use of the material growing and existing 
around the school for the purpose of helping to educate the child. 

17—7—1908. 
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In the city, one will make use of building operations, or work of a 
similar nature, carried on there, the animals in the Zoological Gar- 
dens, the business operations in the stores and markets, and things 
that the child sees every day, and with which it is familiar. The 
school in the country, unfortunately, up to this time, has been try- 
ing to make use of the same material as the city school is making 
use of, rather than adapting the real things of the country to their 
purpose. So our exercises in geography treat of the North pole, 
and the South pole, than they do about Pennsylvania, and the 
locality surrounding the child; these things are largely imaginary 
to the child, and harder for him to understand than the same prin- 
ciples applied to something with which he is familiar. When I 
went to school, I had a teacher whom I thought a most interesting 
teacher; he kept teaching us something, and kept telling us some- 
thing new all the time, and used illustrations to bring out his point; 
he talked about things I knew something about, and made every- 
thing plain. That is just what I believe the country school should 
do, and if the country schools used country things, and the teacher 
illustrated them, these schools would be teaching agriculture in a 
practical way; so I want to talk to you a little tonight of two 
schools teaching agriculture, and I will use pictures very largely 
to tell my story. One of these schools is in Maryland, and one in 
Pennsylvania. 

The one in Maryland is out in the country. There are several 
roads coming to a point, like the spokes of a wagon wheel, and at 
that point there is a little church, and the school, and the black- 
smith shop, and two stores. Up to two years ago there was no high 
school within reach of the boys and girls around there, although 
it was a rich farming community. They asked the commissioners 
for the establishment of a high school within reach of their child- 
ren, and some one suggested teaching agriculture in the school; the 
commissioners talked it over, and asked the Maryland Agricultural 
College to help them get a teacher to teach agriculture, and the 
Director came to us to help find a teacher, and we sent a man out 
from the Department with the intention of having him come back 
to us. The first year they paid him a thousand dollars, so that the 
first year’s school cost them twelve hundred dollars; they were 
cbliged to make some repairs to the old Quaker schoolhouse. The 
next year they raised more money and more children. 

I will show you the methods they used, and the text-books, and I 
want to emphasize the fact that in order to teach agriculture, it is 
not necessary to have a great number of expensive text-books. 
They began not by studying the life of the plant as outlined in a 
text book, but the plants themselves in the field and in the garden. 
In this way they studied much more thoroughly than if they had 
been obliged to depend on the text book. Here we have the boys 
and girls; you see what size they are; they are studying botany, and 
studying it without any rudimentary preparation. This is the way 
they began their school work; later they went out and studied in 
the fields and gardens, and, in the meantime, in the schoolroom 
they were studying plants grown for the purpose—studying them 
to get at the plant formations—what the plant eats, how it gets its 
food—how the plant takes up large amounts of water from the soil, 
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and gives back a part of that water, and in studying these phases 
of plant life, they are acquiring knowledge that will be of service 
to them in agriculture. 

Then they began to study other things—plants, animals, and soil; 
they go out into the fields and study the formation of the soil; they 
bring the soil into the schoolroom, and experiment with it there, 
and get some idea of the management of soils, of the power of the 
soil, of the water it absorbs, and how; they can readily see which 
soils retain the largest amount of water, and why. Of course, it is 
in a crude way, and not as exact as the scientific studies of the soil, 
but in a way they are getting at the facts which will be of use to 
them in their work. There are many things in connection with 
farm and country life that are just as worthy of study as any 
problem in Euclid. They used simple apparatus—things they could 
make themselves. I visited this school a few weeks ago, and the 
boys and girls were deep in the study of some interesting experi- 
ments in the soil management. Each pupil had two cans filled with 
soil; this was wet and seeded, as you would garden soil, and they 
were trying to see the difference in capillary attraction in the differ- 
ent soils. While this exercise was going on, they took a kettle of 
soil, filled it up, and set it on the stove to see whether there was 
any evidence of moisture in it. The boys and girls lent themselves 
eagerly to these studies. 

One important feature of their work there, in connection with 
their course of study, was the testing of seeds. They tested various 
kinds of seeds, and some of the farmers in the surrounding country 
sent their clover and other seeds to be tested for germinating quali- 
ties by these boys and girls. 

They put a notice in the paper stating that any farmer who wished 
to have fifty ears of corn tested should send them in, taking test 
kernels from each, and numbering them, and they would be tested 
by the children in the school, and sent back to them. They had 
some eighteen samples of fifty ears each sent in while I was there. 
This interest had been very largely brought about by the holding 
of a corn show in the school this spring. After the corn show was 
over and the corn which took the prizes was selected, the teacher 
tested this corn, and found it very low in vitality, much to the sur- 
prise of the people who were there and thought they had brought 
good specimens of seed corn. They had been in the habit of simply 
selecting their seed corn by looks. The way they made these tests 
was this: they took a box about three feet square, dividing it up into 
little four inch squares by means of wire netting; in it they cut 
about two inches of ground, and over it they spread a piece of mus- 
lin, and in these little squares they put the kernels of corn to be 
tested, and covered it with damp saw dust. They turned the recita- 
tion room into a little laboratory, and each boy was given full 
charge of a box, and told to report its germination, or refusal to 
germinate, to the teacher. 

Another interesting experiment was made in this way: A farmer 
who had some seed corn selected in the field, which he wanted to 
have tested, was also requested to bring samples of corn that had 
been kept in a crib under cover over winter, to see the relative 
value to the corn of being taken care of during the winter. The 
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result was that the corn taken care of over winter averaged a ger- 
minating power of 95 per cent., while that which had been left out 
in the field averaged only 33 per cent. These are some of the things 
that those girls and boys are doing. They are getting their rudi- 
mentary problems in this way, and at the same time acquiring a 
practical knowledge of agriculture. 
When they study live stock, they go out to the farms who have 

this live stock; they study the features that distinguish the breed 
of the different animals in the animals themselves. For instance, 

a farmer in the neighborhood had a large number of Yorkshires, 
and they went there to study the animals. 

One thing they did that was of benefit to the entire community 
was the demonstration of spraying orchards a year ago. Quite a 
number of orchards were visited in the course of their spraying 
demonstrations. There were old orchards all around there that 
were not producing much fruit, and the principal made arrange- 
ments with the farmers to have their spraying outfit and their 
pruning outfit purchased by the State, and the spraying took place. 
These spraying demonstrations were attended by many farmers, 
and were of practical value not only to the school, but to the farmers, 
as well. The trees were pruned, and sprayed for the San José 
Scale with the lime, sulphur and salt mixture; a little later on they 
used the Bordeaux mixture, and as the result of those demonstra- 
tions, two or three other orchards were sprayed last spring, and 
another this spring, and these sprayings have proven of great value 
to the orchards. 

The pupils appreciate that school, and the community there at 
Calvert Centre appreciate it; the first year they paid the principal 
eight hundred dollars for seven months work, and expended in all 
twelve hundred dollars. This year they give him sixteen hundred 
dollars, simply as an evidence of their appreciation of that kind of 
teaching. They appropriated eight thousand dollars for a new 
schoolhouse, and got from the Legislature an appropriation of two 
thousand to aid in the management of that school. It shows that 
the people appreciate the value of this kind of teaching. 

Now, in Pennsylvania there is the other of the two schools that 
have been called to the attention of the National Educational Asso- 
ciation; it is one of the two schools that we were asked to visit this 
spring and report upon. It was called to their attention simply and 
solely because it is a wonder in the work it is doing for the benefit 
of the community. It is located, as most of you know before I tell 
you, at Waterford, a little village of about fifteen hundred in- 
habitants, and is conducted in connection with the township high 
school. It is conducted in an old school building of two stories 
and four rooms—two schoolrooms and a laboratory and recitation 
room. In this little school, which was erected at the cost of pro- 
bably between twenty-four and twenty-nine hundred dollars, we 
have an example of the most successful agricultural teaching. They 
follow the same plan as they do at Calvert, of studying the plant 
and the animal, and using the text-book simply as notes. They 
have their little laboratory, where they study the things pertaining 
to agriculture, and make nearly all of their own apparatus, and 
perform their own experiments. I never saw a lot of boys and 
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girls of that age who would go into a laboratory and depend so much 
on their own illustrations as did these boys and girls of the Water- 
ford school. What would you and I have thought twenty-five years 
ago, to go into that one room and see and do a thing like that? Why, 
the boy going to an agricultural college fifteen or eighteen years 
ago did not get as much practical instruction in agriculture as do 
these boys and girls at Waterford High Schoo] today. It simply 
shows us how education along these lines is going forward and how 
we can lay hold of the matter, and impress on our teachers that that 
is what we expect them to do in our rural schools. 

Some of the boys are studying grain crops; they visit the fields, 
and there study the conditions, and then this is followed by a talk 
by the teacher on whether clover or some other form of bacteria 
is most important in the raising of farm crops, and you would have 
been surprised at-the interest manifested by those boys, and their 
familiarity with the reports of the Pennsylvania Experiment Station 
and the Maryland Experiment Station, and the United States De- 
partment Bulletins. They go to them for their information. Now, 
they are studying types of ears of corn; they are taking into con- 
sideration the filling out of the butts, the length and uniformity of 
the ears, the number of rows, and so on, and whether the corn looks 
healthy and well developed or whether it is deficient in vitality. 
They acquire as much practical knowledge as could have been ac- 
quired at any agricultural college a few years ago. 

Here you see a class studying the money value of the farm pro- 
ducts; they are trying to find out whether you shall sell off your 
clover hay which is worth $9 in fertilizer for every ten dollars you 
sell, or eight when you sell wheat bran, or seven in ensilage. They 
are not only teaching these boys and girls arithmetic, but they are 
teaching them how to use their capital, in the shape of farm crops, 
economically. 

Here are the boys and girls out with their pruning outfit. They 
not only learn the theory of it, but they actually go out and prune 
trees and watch them to see whether they will grow. They tried 
to get a little land to turn into an orchard, but the price wanted 
was to high. Then a public spirited citizen offered them the use of 
about three and a half acres; half of it has trees on it, the other half 
has not; he allows them to use it as they will, the only restriction 
being that they cannot cut the trees down. Here you see a spray- 
ing demonstration on a small tree. They are doing the work, and 
asking the teacher for the theory of it. 

This picture was taken nearly two years ago, and shows the boys 
studying the animals for the purpose of learning about live stock; 
they go to see the actual animal, and learn in that way the difference 
between the meat cow and the dairy cow. 

In the way of machinery, they buy what they can, and borrow 
what they can; they have two gasoline engines, a manure spreader, 
a corn harvester and two or three other implements. 
When I visited the school one day, they were studying horses, 

and discussing the difference between the different breeds. It hap- 
pened that there was a large Percheron stallion in the village, and 
one of the boys asked the teacher if they could not arrange to go 
down and see the animal. You will notice about twenty or thirty 
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boys about the animal; the teacher asked questions about the ditfer- 

ent points of the animal; they agreed that although it had too much 

head, and too much of a Roman nose for this grade of a horse, it 

was an excellent specimen of its kind. In this way those boys and 

girls are acquiring a whole lot of knowledge that will be of value 

to them in their life work. 
As the result of a Farmers’ Institute held in that town last winter 

the school has become very much interested in poultry. Mrs. Allen, 

who is on your force of lecturers, talked to them on poultry culture, 

and got the boys and girls, and their parents interested in poultry. 

The teacher took advantage of this wave of interest to organize a 

class in poultry culture; sixty-five went in, and they were divided 

into two classes. They borrowed four incubators, one from the 

manufacturer, two from a poultry fancier, and one from a farmer; 

each incubator was given in charge of two boys, or a boy and a girl 
for a week, who had to look after the eggs and the temperature, and 
all other matters connected with it; these were then discussed with 
the class, and two more took charge of it for the following week, 
so as to let the work go round, and give all these boys and girls 
authority and opportunity to assume the responsibility, of which 
they were very proud, and did all in their power to make a success 
of the undertaking. They had at the outset three brooders, two 
inferior ones, and one first class one, made by one of the boys in the 
school. They had about a hundred and seventy-five chicks there, 
taking care of them while I was there, and I want to say to you that 
while this particular wave of interest was aroused by a Farmers’ 
Institute, the farmers themselves told me that the success of the In- 
stitute was largely due to the way the school teaches agriculture. 
At this particular Institute the boys and girls were eager in their 
attendance, and made notes of what was said, and these notes were 
afterwards discussed in school with the teacher. 

Now, it seems to me that in the two cases I have given here we 
have examples of how agriculture should be taught in the schools, 
and how it can be adapted to the different conditions in different 
localities. I don’t believe you want to teach children in Northern 
schools how to grow oranges and bananas, and other Southern 
crops. I believe you want to take the things that grow right there 
in that locality and use them to illustrate to the children the life 
of the plant or animal. We are all interested most in the things 
that concern us most when at home. 

This particular slide is taken from one of the Wisconsin country 
schools. I simply introduced it here to show what the country 
school in Wisconsin is doing in the way of agriculture. They are 
simply carrying out a little further the ideas I have presented. 
This particular school does the testing of milk and cream for butter 
fat, and, by the way, they are doing the same thing right here in 
the Waterford school. The creamery at Waterford suspected that 
it was getting some adulterated milk. They sent samples over to 
the school, and it was tested, and found to contain water. The 
creamery knew well enough where this milk came from, and told 

the man that his milk contained water. He admitted it right away, 
“but,” he said, “I will tell you how it happened; that particular 
morning I was very busy, and I picked up a little can and emptied 
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it into the big can, and I never noticed that it was water I was pour- 

ing into the big can.” He did not, however, mention how it hap- 

pened that he had been sending in watered milk for sometime. Now, 

these pupils not only tested the milk for the farmers, but they made 

tests of seeds, for germinating power; for smut in corn, and rot in 

potatoes; trees were pruned and sprayed, and plans suggested for 

milk and poultry houses, and blacksmith work done in connection 

with their instructions. They make models of buildings, and then 

build their buildings from their own plans. They don’t however, 

have much opportunity to put their ideas into real buildings, but 
must content themselves with models. They give information re- 
garding crops, select pure bred stock for buyers, and send out 
bulletins that the school publishes. 

There is no reason, it seems to me, why we should not teach 
agriculture in this way in many more country schools. The great 
preliminary, it seems to me, is to get the teacher competent to give 
these instructions. We must have a teacher with country sym- 
pathies, one who is himself interested in agriculture, and in the 
things around him in the country. It seems that the difficulty here 
at Waterford is to keep a teacher; they can only pay seventy-five 
dollars a month, ‘and they cannot usually keep a teacher from an 
agricultural college longer than one year, because the services of 
such a man are in demand at higher salaries. I figured up the 
salaries of ninety graduates of 1907, when they are getting on an 
average of ninety dollars a month the first year. There you see 
the difficulty in getting any such man in such a position. The only 
way is to get them in as principle, and offer them a salary as prin- 
cipal, and if you get a man capable of doing this kind of teaching, 
he is well worth his salary. These young men in these schools are 
earning their salaries, and nobody is complaining that they are pay- 
ing too dearly for this instruction. 

Now, then, the thing is to get your township high schools started 
along the same line as the Waterford school. It will probably cost 
about six hundred dollars a year more to run the school in that 
way, but I don’t think there will be much difficulty in finding that 
six hundred dollars once you get started up, and get people inter- 
ested. 

BENEFITS TO BE DERIVED FROM FARMER®S’ INSTITUTES. 

BY ROBERT 8. SEEDS, Birmingham, Pa. 

I want to say that I realize that my time is limited, but if I forget 
myself and don’t know when to stop, if the Chairman will give me 
a signal, I will be glad. 
We think of this as the important session of the Institute, where 

we can tell one another of our trials, and exchange good suggestions. 
I want to say that I have been in the Institute work eleven years, 
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and when you talk about the benefits of Farmers’ Institutes, I have 
stood by and watched them for all these years. Before I was in the 
work, Iam ashamed to say, I used to sit back and criticise the work, 
and criticise the men who were trying to start the work—men like 
the Chairman,. Col. Woodward, Mr. Critchfield, Mr. Kahler, who 
were trying to help the farmer by getting this good work started. 
These are the men to whom you should take off your hats today. 
Then when I went into the work I came in for my share of criticism. 
When I went into the work, Mr. Martin sent me down to Mont- 
gomery county; I was there two days, and did my best, and then 
some one called me aside, and axked me what I had done for the 
political machine because I got the job. I told him I had done 
nothing to get the job, because I am one of the staunchest Dem- 
ocrats—and there is no collar round my head either. 

There is no use trying to describe the benefits of the Farmers’ 
Institute to the farmer of Pennsylvania, and to the American people; 
it benefits not only the farmer, but the man in the city as well. 
When a man farms more intelligently, he benefits not only himself, 
but everyone dependent on the farmer for his subsistence. The 
greatest benefit the Farmers’ Institute has created is the demand 
for more Farmers’ Institutes. When the farmers of Pennsylvania 
are told they can’t have an institute, they go down and get up a 
meeting and talk institute until they get one. That is the way things 
are going in Pennsylvania, and not only in Pennsylvania, but all 
over the United States ag well. 

I have just come from Alabama, where they are doing everything 
they can to get the best talent to talk to the farmer and are having 
one institute after the other, and out in Iowa they are going to have 
more than a hundred of them this summer. Why this institute 
movement is growing to such an extent that if, within a few years, 
I don’t talk to a Farmers’ Institute in the city of Chicago, I’l! miss 
my guess. Mr. Harman tells me that they have more inquiries in 
regard to agriculture from the city than from the country. That 
has largely been brought about by Farmers’ Institutes. I believe 
that the boys at State College whom Brother Agee talks about were 
brought there largely through the agency of Farmers’ Institutes. I 
know that when [ am at a Farmers’ Institute and talk education to 
them I talk State College. I don’t condemn any man for differing 
with me, but when you talk about your Farmers’ Institutes, and the 
benefits to be derived from them, I don’t see how any one can differ 
with me. Now, I don’t farm like Brother Detrich; he does not 
agree with me there; he believes in, and pratices and preaches the 
doctrine of barnyard manure. I believe in putting the sweet clover 
plant and plowing it in under. When the land is poor, and we can- 
not raise crops, along comes the sweet clover and enriches it. I 
saw the people of the South, where the land was poor and would 
raise only scrub timber, cut down that timber, put on a little fer- 
tilizer to make that land rich, and then put it in sweet clover. I 
am in favor of Brother Detrich’s plan of putting on manure to en- 
rich the soil, and then putting it in sweet clover. He has the barn 
that he can turn into the factory; not all of us have that, or can 
have it, but the sweet clover, and the legumes all of us can have. 

The Farmers’ Institute has given us rural free mail delivery; it 
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has advanced the cause of country education. I tell you, I can go 
down on my knees to the Farmers’ Institute of Pennsylvania for 
what it has done for the people of the State. It has brought the 
farmer into touch with his fellow men, and that is what every man 
needs. I have travelled all over this country, and I tell you, what 
Iam, I owe to my fellow men. He needs to get out and rub elbows 
with other men, and get their ideas and their methods; if you live 
like a hermit in your cell, you become narrower and narrower, until 
at last you lap over, so narrow you get. You want to get out, and 
get in touch with other men, and this is what the Farmers’ Institute 
has brought about for Pennsylvania. 

OVERCROWDED HALLS AND PRECAUTIONS FOR SAFETY 

OF THE AUDIENCE. ; 

By J. H. PEACHEY, Belleville, Pa. 

Mr. Chairman, and Friends of Agriculture: We all know what 
it is to have these overcrowded halls, and these overheated halls, 
and these unheated halls, and if you speak to the people about it, 
they will tell you it is the best they can do; that they can’t over- 
come these things; but, I tell you myfriends, that it is time that we 
county chairmen, and committees, and institute lecturers do some- 
thing in regard to these rooms, and these halls, and I tell you the 
time is here when we can demand something better than we have 
had. When I think of the Iroquois theatre, and of the Boyertown 
theatre, of the Carrollton school, I have more cause to shudder when 
I think of the halls in which our institutes are often held. When I 
talk to my people at home about these halls, they say “I think you 
had better stay at home, because you are safer at home than in these 
halls.” When I think of these things, and then think that no later 
than last spring we were asked to hold our meeting in a little hall 
not large enough for the people, while next door to it was a large 
church that we could not have for a Farmers’ Institute, I think it 
is time to say something. I think that no brick or stone and mortar 
is too good for a Farmers’ Institute, and if we cannot have these 
places, then it is the duty of the Institute managers to take the In- 
stitute to some place where there is a hall fit to hold the people who 
come here, 

Then we got somewhere else where they took us to the Grange 
hall; that was a small place at the top of a stairs, and when I looked 
up at the ceiling, I saw no hole, nothing arranged for ventilation, 
and I could simply see the people dying up there for want of pure, 
fresh air. Then the stairs—well two men like Prof. Watts could 
possibly get down that stairs at the same time in case of fire, but 
two men like Dr. Detrich, never. I tell you, these things are things 
to think of. What is the remedy? Well, I have just told you the 
remedy. I believe that the experimental stage of the Farmers’ In- 

18 
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stitute has gone by, when we were compelled to take any kind of a 
building just for the privilege of holding the institute and getting 
the people interested. 
Now, I don’t want to take up too much of your time this morning, 

but there is another thing I want to say. I have just said something 
in reference to underheated halls. Four years ago I was compelled 
to speak in a church, and when I went there, they were just putting 
in window lights to keep out the cold; they made a fire about twenty 
minutes before the time of opening the Institute, and when the time 
came for opening, it was about twenty degrees colder inside that 
building than it was on the outside. I went home from there with 
rheumatism, which the doctor said I had caught from a cold, and I 
knew where I had got that cold; I lay there and suffered for three 
long weeks, and do you wonder I sometimes hesitate when Brother 
Martin asks me to go to work? Some say that this is the fault of 
education; I think it is the lack of education, and I think it igs one 
of the things that the Farmers’ Institute lecturers should talk about 
from the standpoint of health. We talk about the dairy cow, and 
we talk about the soil, and we forget to talk about our own health 
and our own comfort. I want to say to the Institute lecturers, and 
county chairmen, that it is your duty, and your right and your 
privilege to demand suitable halls, and if they refuse them to you, 
do not hold your institute at such a place, but go where they will 
give you a hall that is not a danger to your life and health. Don’t 
take the institute to a place where the lecturer hag to shudder when 
he enters it. 

SHOULD QUESTIONS FOREIGN TO EDUCATIONAL MATTERS 

BE TAKEN UP AT THE EDUCATIONAL SESSION. 

By L. W. LicHTy, New Berlin, Pa. 

All institute work is or should be educational and to my under- 
standing all of it is really educational because every effort made is 
intended to better fit us for our work. That, indeed, is real educa- 
tion. We continually tend towards narrowness. We confuse educa- 
lion with information. An education is not the result of a course 
of study; it is the result of a course of experience. Education is the 
individual’s development that enables him to use his hands, his 
head and his heart to the noble purpose of life. Spencer, the greatest 
thinker of all times, said “ education is the attainment that enables 
a man to live completely.” But definitions are narrow and people 
often narrower. Many of us, indeed the majority of us think an 
education consists of an uncertain amount of stuffing and examina- 
tion passing. Because of the narrowness of teachers and school 
workers in general and the extreme apathy of patrons in regard to 
school improvement some form of agitation seems absolutely neces- 
sary. 

Becoming cognizant of the fact that our schools, teachers and 
school conductors are not as efficient as we have a right to expect 



No. 7. DEPARTMENT OF AGRICULTURE. 267 

the Educational Session of the farmers’ institute was organized to 

help remedy some of the defects. The Director of Institutes sug- 

gested that a definite time be set aside to consider the improvement 

of rural educational facilities. 
Every intelligent person knows that the future welfare of our 

country depends on the physical and mental equipment of the rising 

generation. If we prepare them to live completely, if we train them 
to use their hands, their heads and their hearts to the noblest pur- 
poses of life the glory of the future of our country can hardly be 
imagined. 

Let us not forget that the scope of this institute work is as wide 
as are rural human activities. The lecturer whose only ambition 
is to tell folks how to plow, sow and reap better or who would rattle 
off class-room platitudes in a mechanical, phonographic, humdrum 
way has indeed missed his calling. If we would reach the people 
we must be the people, must know their needs, not only from an 
academic but a practical standpoint and not only must we know 
but be able to present our message in an interesting and inspiring 
way. We must inspire the mind and fire the heart of the hearer 
so his hand may act in faith in the uplift we would bring to 
humanity. 

I want to urge upon all lecturers the imperative need of this 
work of rural educational improvement. Nothing you can bring to 
the farmer, if properly presented, will be as helpful and as grate- 
fully received as good, sound, intelligent advice and discussion in 
line of improving rural educational facilities. We work towards 
our ideals. The ideals we try to create or set up for our boys and 
girls are the beginnings of the endings we see recorded in our daily 
press. Work with your hands is a disgrace, the Dago can do that. 
You must aim high. Study your books. Pass your exams. Em- 
brace a profession. 

Behold the shyster, the fifth rate preacher, the poor cross-roads 
sawbones, all trying to eke out a living in an honorable (?) way. 
A steady stream towards the city to look up that honorable busi- 
ness career where labor with the hands is eliminated. Then be- 
hold the records of crime and divorce. We must have better 
teachers, better school-houses, better school directors, better county 
superintendents, and to get these we must have better, wiser and 
more wide awake patrons of the rural schools. 

Now, there is no factor, no institution, no force of any kind that 
can as quickly, as thoroughly and as sympathetically reach all these 
people as the farmers institute lecturer. My friends you may be 
a power for good in this work beyond your fondest dreams. Prepare 
so you may look at this question from a broad gauge standpoint. 
Study our educational system and trend, learn our sociological needs, 
the mistakes of the past, the successes of the present and then be 
ready to point to some practical solution. 
A word to the County Chairmen. You need and want the Educa- 

tional Session. Select the best evening and always have it in the 
evening unless you can have it on Saturday afternoon, because you 
want to have the teachers attend. Interest the County Superin- 
tendent so he will not only attend personally but will urge the 
teachers within reach to attend. Interest some of the leading 
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teachers in the matter by placing their names on some committee, 
and where feasible have one or two of them on the program 
for a short paper. Make a very special effort to have the school 
directors, teachers and County Superintendent present at the Educa- 
tional Session. Impress them with the fact that at no other meet- 
ing can they meet the patrons on as democratic a basis as at the 
farmers’ institute and also with the fact that the State, through the 
Division of Farmers’ Institutes, is making special efforts to assist 
them in rural educational betterment in all its lines. Do all in your 
power to get their active co-operation and almost invariably you will 
succeed and the Educational Session will be a success. Insist that 
this session be devoted entirely to work for rural school and educa 
tional improvement. 

Let the township high school, centralization or consolidation of 
rural schools be the leading topics, but do not forget better teachers, 
better houses, better sanitation, length of school term, school gar- 
dens, school libraries, agriculture in the rural schools, and many 
other topics of vital importance to every school man and every 
patron. 

I care not if you succeed in teaching every one how to grow 50 
bushels of wheat, 100 bushels of oats, 200 bushels of corn and 5 tons 
of hay to the acre; how to make every cow yield over 500 lbs. of 
butter per year; how to make swine weigh 300 at six months; 
how to make sheep net 20 per head; I say though you succeed 
in all this if you fail to give your children a proper opportunity 
to broaden their mental horizon; if there is no good foundation of 
physical, mental and moral training to start it will be woe, woe to 
the future of our country, because all your fertile acres and all 
your fine cattle avail nothing when good men and women are lack- 
ing. Indeed when we come to consider the matter seriously the 
rest of the work seems insignificant as compared with the future 
welfare of our children and our great Republic. I repeat, let us do 
all in our power to strengthen and widen the scope of the Educa- 
toinal Session of the Farmers’ Institute. 

WHAT RECOGNITION SHOULD BE GIVEN TO MUSIC AT 

INSTITUTES? 

By JOEL A HERR, Milihall, Pa. 

1. The primary object of Farmers’ Institutes is instruction. This 
should be the leading thought in the minds of the instructors. 

2. The value of the instruction is measured largely by the way it 
is received by the audience. 

3. In order to have an appreciative audience for any great length 
of time, there must be some variety in the exercises—a little spice 
—a little seasoning. 

4. To him who has a musical ear there is nothing that will relieve 
the monotony of the exercises as effectively as some choice music, 
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especially that of the human voice accompanied by instrumental 
music. This increases in effectiveness when the words of the music 
are appropriate to the occasion. 

5. The value of music is somewhat measured by the character of 
the institute session being held. 

If it is an evening session consisting of lectures of considerable 
length that require very close attention and thought to appreciate, 
it is very important to have a resting spell between talks and noth- 
ing is so much appreciated at that time as good music. 

6. In mixed audiences there are very many persons present who 
are but particularly interested in many lines of institute work. To 
these people music is particularly refreshing and serveg to relieve 
the tension on their minds on the various subjects being discussed, 
and assists in preserving order and preserving better attention to 
the more serious subjects on the program. 

7. Most people attending institutes feel like taking some part in 
the work of the institute, and many who do not feel competent to 
enter into the various discussions, are willing to do whatever they 
can to make the institute a success, and would cheerfully contribute 
their musical talent to the interest and entertainment of the insti- 
tute. This is particularly true of ladies, whose timidity or modesty 
usually prevents them from participating in the other exercises of 
the institute. 

8. The real, practical work of a Farmers’ Institute should not be 
subordinate to that of entertainment, whether it be of music, song 
or other exercises. 

The value of an institute is measured by the amount of good it 
produces, rather than the amount of entertainment it furnishes. 
Stories, anecdotes and illustrations that develop a point or clinch 
a fact are often the most potent factors in impressing truths upon 
the mind, but when related merely as a matter of humor, without 
point or lesson, they become subversive of good, and productive of 
evil impressions, by diverting the mind from the lessons of instruc- 
tion, which is the prime purpose of the institute. The same may 
be said of music, but to a more limited extent. It has its import- 
ant place in a Farmers’ Institute, but should always be subordinate 
to the real, practical work of the institute. It is seldom necessary 
to secure music from a distance at great expense and sacrifice. It 
is an expensive thing that may overshadow the real purpose of the 
institute. I remember of an institute manager in the Western part 
of the State who sent to Philadelphia for a lady institute lecturer 
who was not at all practical, and cost him a large expense bill be- 
yond his appropriation. He paid too dear for his whistle. Just so 
we can pay too dear for much of our modern music that we can 
better afford to do without. 

9. The amount of music furnished at each session of an institute 
should be gauged by the character of the work of that session. At 
a Ladies’ Session much more music would be appropriate than at 
a session devoted to many phases of farm work. My practice has 
been to have very little singing or music in the forenoon sessions, 
they being practically devoted to fruit, dairy, general farming and 
fertilizing subjects. The afternoons allow a little greater range of 
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subjects, and a little more music. The evenings would not be at 
all replete without several selections of music. 

The more home people I can get interested in assisting with the 
music, the larger will be the audience, and the better people are 
pleased. It is a good practice to occasionally ask the audience to 
join the choir in singing some familiar patriotic song. 

If the room is crowded and filled with vitiated air, it is well to 
rise and sing while the room ig being somewhat ventilated by open- 
ing doors and windows. 

Music has its valued uses at Farmers’ Institutes, and should be 
used and not abused. By its inspiring effects it cheers the speakers 
and prepares an audience to enjoy and appreciate the solid exercises 
of the session. 

WHO SHOULD HAVE CHARGE OF ARRANGING THE PRO- 

GRAM AT THE DIFFERENT COUNTY INSTITUTES? 

By GEO. A. WOODSIDE, Sugargrove, Pa. 

I have discovered that the manner of conducting these county in- 
stitutes, and of arranging for them, is different in our county from 
what it is in most other counties. The manner in which I work was 
inaugurated by my predecessor, Mr. R. J. Weld, and we have found 
it to be the best for our county. 

The Institute Manager for the county attends to the making up 
of the program largely. After the place has been arranged for, 
and the speakers assigned to us by Mr. Martin, about six weeks 
before the institute is to be held, I visit each place at which an 
institute is to be held, usually going there at the time of the Grange 
meeting. We work very largely there in connection with the 
Grange, and hold our meetings in their hall, and I go there at the 
time of their meeting and meet with them, and appoint a local com- 
mittee at that time. I don’t always choose on this local committee 
men prominent in the Grange; I choose prominent farmers and their 
wives, outside of the Grange; they like to get on this local com- 
mittee. After appointing this local committee, J explain to them 
what I want them to do, and leave with them the bulletin which Mr. 
Martin sends, giving them a list of the speakers, and ask them to 

choose such subjects as they may like to hear discussed by the dif- 
ferent speakers, and report to me as early as possible these subjects. 
Then I arrange for the different speakers on the different subjects, 
making such changes in the program as I see fit, believing I am 
much better acquainted with the speakers than they are, and that 
I know better what should go on the program than this local com- 
mittee. I get my program printed as early as possible, giving a 
list of the subjects and speakers at the other institutes, and I send 
these programs broadcast through the country to farmers, getting 
a list from the assessor and postmaster, and in that way try to 
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reach them all. I think this method of conducting institutes is the 
best to be found in any state of the Union, with all respect to the 
managers in other sections. I have attended some institutes in 
other states, but like ours in Pennsylvania better. 

I don’t know that I can give you any more information in regard 
to this matter. That is the way we do it, and I, as county chair- 
man, attend these meetings to see that the program is carried out 
as nearly as possible as arranged for. 

SHOULD THE ONE-DAY INSTITUTE BE ABANDONED? 

By HON. T. J. PHILIPS. Atglen, Pa. 

I am fully aware that any criticism I may have to make of the 
work of county managers will be immediately answered by them; 
but I presume it is open to discussion from the standpoint of the 
stranger in the community. In quite a number of counties, the one- 
day institute has been in vogue for years. It has been a custom 
with some of the county managers, and no doubt these men think 
it is the best way to reach the people in their community. Local 
conditions in Pennsylvania have much to do with this question. 

There are places in Pennsylvania where it is difficult to get from 
one place to another, which is really nearby. This is a problem that 
will probably have to be worked out by the people of the several 
local communities, but if you want my criticism, and this is what 
I presume you are asking for, I would say that in my judgment, 
from the little experience I have had, the one-day institute is usually 
a failure. Jt is true that in some communities they add to their 
appropriation by private subscriptions, and hire special speakers 
and music and they follow each other around from place to place, 
day after day. Now, the people in Lackawanna county have done 
this for several years, and it has been successful, but in most other 
counties where they have tried the one-day institute, it has not been 
found practicable. 
Now, the reasons why the one-day institute fails to accomplish 

the good that it should, are easily enumerated. One is that it is 
necessary to have a morning session. In order that a desirable 
program may be arranged for, it is necessary to have a morning 
session; these morning sessions are not usually very well attended, 
and it is often hard for the lecturer to get there from the place he 
has been speaking the day before. My impression is that it is the 
two-day session that is productive of the greatest good. There is 
opportunity in the two-day institute for social intercourse, and for 
acquiring information that cannot be had in the one-day institute. 
In my opinion, the greatest good to the farmer comes from the 

discussion that follows the topic on which the lecturer has spoken. 
In the one-day session there is not much time for discussions of this 
sort. Then, too, men and women will come to the speaker between 
sessions, and ask questions, and become acquainted with him, and 
in that way carry away impressions that could not be gained in the 
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hurried program of the one-day session. So that on the ground of 
good work, and of getting and keeping in touch with the men and 
women whom the Farmers’ Institute is to benefit, the Department 
should, wherever possible, have a two-day session. 

Then, too, I believe the greatest good is accomplished by the two- 
day session for another reason; often a farmer has a certain duty 
to attend to at a fixed time, and this may be just at a time to 
interfere with the one-day session, and prevent his attending; if 
he gives the Farmers’ Institute the preference his business suffers, 
and this, of course, is hardly to be thought of. In the two-day 
session he has an opportunity to attend at least some of the sessions. 

The evening sessions are usually confined to education and home 
topics, and often the farmer who cannot attend on that particular 
day of the one-day institute, looks over the program, and says, 
“Well, I see nothing there to interest me; I guess I won’t go,” and he 
stays away; and the institute is not a success because the attend- 
ance is small. In the two-day institute this is largely overcome; 
the day sessions can be devoted to practical topics, and the evening 
to the entertainment, and yet there will be something to attract 
the man who can find time to attend but one or two sessions. 

Now, I could give you other reasons, but what is the solution? 
Now, I know full well that in Pennsylvania by-reason of the appro- 
priation, some of the counties are entitled to an odd day. Now, 
in counties that are contiguous to each other, where the county line 
is only imaginary, why not let the managers of the two counties 
put their heads together, and combine their odd days, and hold an 
institute somewhere near the county line, so that both counties can 
have the benefit of a two-day institute? It could be held, say in 
Wayne this year, and in Warren next year, for example. What 
would the county line amount to in that community? Where that 
is not practical, as it is not, in some counties, why not arrange with 
our worthy secretary to allow the appropriation to lie over another 
year, and hold a two-day institute every two years? I don’t think 
there could be any objection to this, and it would be better for the 
community, and better for the lecturer. 

Now, I expect I had better stop right here. A man usually talks 
too much; but I want to say to our county managers, if you think 
you must have a one-day meeting, please do not have it in some 
little town, remote from the railroad, but hold it in some place 
where it is convenient for the speaker to get to, and to get away to 
attend the next meeting. One of the worst features of this one-day 
meeting is that is usually conflicts with the preceding meeting, and 
also with the succeeding one. 

HOW CAN WE MAKE OUR INSTITUTES MORE HELPFUL TO 

THE FARMERS? 

By H. W. NORTHUP, Dalton, Pa. 

I regret very much that I have no paper here to present to you in- 
stead of talking to you in this way. I wish I could have given a 
little more thought to this important topic. When we get up to 
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speak at these institutes, our thought should be “How shall we most 

benefit the farmer?” That word “most” comes in here, and it makes 

a material difference in what the proceedings of the meeting shal] 

be. Now, you know that in a horse race, it is the thoroughbred 

horse that comes out ahead; and it is the boy who makes the least 

mistakes in his spelling that wins the prize, and it is the little 

things that help the farmers, and while it may make but little differ- 

ence to the Department, and to the Secretary of Agriculture in 

making up the program, it is the things that are to be. discussed 

that are of vital interest to the farmer. They may be topics in 

which he is vitally interested. It is important to send to a com- 

munity a man who can interest the people there in the things they 

growin a community devoted to fruit raising, or potato growing, it 

is of the utmost importance to send a man who can discuss these 

topics in an interesting way, and give the people the information 

they need. 
Then it makes a material difference how this program is arranged 

when it is to be presented to a Farmers’ Institute. The county 
chairman should consult his executive committee, and should sit 
down and study over that program, and select his topics and his 

speakers with great care; he should be acquainted with the lec- 

turers, and know who will be most capable of filling the position for 
which he wants them. Get your people interested in the institute; 
put them on the committees, and see that they take a part, and if 
you succeed in getting the people interested in the success of the 
institute it will be a success, and the farmers will be helped. 

Another part is the institute lecturers’ part. That comes pretty 
close home, and I tell you, I have felt many times that I was not 
sufficient for these things. I have felt the responsibility resting on 
me when I stood up before five or six hundred people and told them 
about agriculture. It is one of the most important interests in this 
government, and when I feel the responsibility resting on me as I 
stand there, I feel like putting into my talk all the energy and all 
the knowledge I possess. How much is depending upon the insti- 
tute lecturer! It is something more than merely standing up there 
and talking to these people. I can’t make a nice speech but I can 
at least show sympathy, so that they can understand it, carry it 
home. It is a little hard to get acquainted with some of these 
people; they seem to be sort of afraid of a speaker who comes to 
them from the department, but I generally manage to make their 
acquaintance before the institute is over. I come down and shake 
hands with them, and introduce myself, and pretty soon we are 
acquainted. They don’t introduce each other, but they look at each 
other and edge a little closer, and by and by they are acquainted. 
In order to benefit the farmer most, you must get into personal 
touch with him, and you will pardon me if I refer to myself, and tell 
you my method of reaching him. Generally, when I get up before 
an audience, I begin to talk to them something like this: I tell them, 
“you can see I am a farmer,’—they will take a great deal more 
from a man who is a farmer, than from one who is not—“nobody 
ever would take me to be a lawyer or a preacher, or anything but 
a brewer, perhaps, who consumes a great deal of his own product”; 
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and then I tell them I am from Lackawanna county, in this State; 
then they will begin to wonder what is your name, and I tell them 
it is Northup, not Southdown, or any other kind of direction, of 
even sheep, but just plain Northup, the opposite of Southdown, and 
then they begin to listen. Once you have secured their attention 
and made them feel at ease, they will listen to you while you tell 
them of the soil. And then there is another thing; after the speech 
is over I get down off the platform and shake hands with them, and 
ask them about their farms—why not? “We are all the sons of One 
Man.” And these same farmers will come to institute after insti- 
tute, and take an active interest in them. Why, the Farmers’ In- 
stitute never had such an opportunity as it has today, and it is 
not only our duty, but it should be our pleasure to grasp this op- 
portunity to extend to every farmer the benefits that come from 
the Farmers Institute. Prof. John Hamilton is sending out from 
Washington today to get the name of every farmer in the country, 
to send him the bulletins from the Department of Agriculture, and 
with such assistance as this, the institute cannot help but be a 
success. 

I don’t ask you to follow my plan, and introduce yourselves as I 
usually do; each one must go about it in his own way, but there 
will be some way for you to get into touch with these people so 
that they can be helped, as we want to help them. Put a little vim 
in what you say, and let the people know that you are there, and 
you will accomplish your mission, and help the farmer. 

MOVABLE SCHOOLS OF AGRICULTURE. 

By Hon. A. L. MARTIN, Director of Institutes. 

My friends, I almost feel loath to take up this particularly im- 
portant subject at this hour. I am rather inclined to dwell for a 
longer time upon the topics that we have been discussing this morn- 
ing. These topics were prepared for the purpose of developing 
any thought that might aid us in making up the programs for the 
Farmers’ Institutes of the coming year, we are anxious to make 
use of everything that will help us make them better and of more 
benefit to the farmers of this great state. 
We have in this great State of ours over two hundred and twenty- 

four thousand cultivated farms, and it is to reach every one of these 
farmers that the movement referred to in the question assigned to 
me, was inaugurated. We have large industries of various kinds, 
in the larger towns; we have great manufacturing plants, but after 
all, our prosperity is dependent on the farms and the farmers of 
the State. Have you ever stopped to think how close is the relation 
between the man in the city and the man out on the farm? I have 
taken somewhat of a census on that question, and have asked hun- 
dreds of audiences and I have found that a large percentage of the 
dwellers in the city came from the country. If I were to put the 
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question to any average audience, nine-tenths of the people would 
hold up their hands when asked how many came in from the farm. 
The boy and girl from the farm represent the warp and woof of the 
city, and into their character is bred the unswerving character of the 
farm. They leave the farm, and they leave the village for the city, 
but the character and strength that they have gained on the farm 
goes with them. Hence, my friends, the Farmers’ Institute, in or- 
der to accomplish the greatest good to the greatest number, must 
not only introduce questions relative to farm life, and farm opera- 
tions, and the cultivation of the soil, but it must go further and 
deeper than that. The foundation on which we are built is the 
cultivation of the intellect of the man, of the boy and girl, and it 
is to cultivate this and broaden and deepen it that the institute 
must labor. The education of the boy and girl is one of the greatest 
questions which the Farmers’ Institute has to consider. 

Last year Pennsylvania took a somewhat new departure in this 
matter of education; we instituted, and have held four meetings 
of what we call the “movable schools of agriculture.” - One was 
held in Crawford county, in which we had a four-days’ meeting. 
The success was due to the thoroughness with which this meeting 
was announced. <A local manager was apopinted in the community, 
who announced to the people the meetings, and the subjects to be 
discussed by the speakers. They took up dairying and horticulture. 
Then we held another one of the same kind in Bradford county, 
and another in Cambria and another in Lancaster county. 
Now, the subjects taken up in _ these schools were  pre- 
pared in syllabus form and distributed some thirty days 
before the time of meeting. When the schools came, they 
found classes prepared for them from twenty-five up to as 
high as seventy-five. The instructors were experts in dairying, who 
took up the work of handling the milk, and of handling the dairy, 
and of ventilation and feed, of the dairy type of cow, of the Babcock 
test in milk, developing an actual knowledge in the people engaged 
in this line of work. 

Now, my friends, time will not permit us to dwell any longer on 
this subject further than to say that we are entering upon a time, 
where, if one of these schools is desired we can furnish you in- 
structors versed in scientific investigation of his subject, to teach 
these classes, taking four days from your regular institute course 
for this purpose. We have at present three subjects; the first is 
dairying; the second is horticulture, and the third, poultry. Now, 
my friends, while we are carrying on more varied industries than 
any state in the Union, these are the three leading agricultural in- 
dustries, and for this reason we have selected them as the first 
three on the schedule. 

There is one other question that I want to take a minute to 
inquire about, and that is in relation to the Pennsylvania State 
College and Experiment Station. We have at the college a corps 
of instructors in agriculture that is second to none in the country, 
and we are devising ways and means by which they may join in 
with this department in advancing this great cause of agriculture. 
Beginning the 30th of December of this year, the college will have 
another “Farmiers’ Week,” and all the farmers of the State are in- 
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vited to attend this meeting. A special course of instruction is 
now being prepared, and you will have an opportunity to visit the 
Experiment Station and see what is being done for the develop- 
ment of agriculture in the State. There will be lectures in the 
various departments by men specially qualified for the work, and I 
would like every one of my institute lecturers to embrace this op- 
portunity, if possible of getting into touch with the work at State 
College, and getting the benefit of the lectures by these scientists, 
for one or two or three or four days, so that they may go forth to 
their great work better equipped. We will use enough of the funds 
at our disposal to pay the railroad fares of the lecturers to and from 
State College, and I wish as many of you as can will endeavor to 
avail yourselves of this opportunity would raise their hands. It ap- 
pears to be unanimous; I thank you, my friends. Now, will Mr. 
Agee please tell us a little more about this subject? 

BARNYARD MANURE: ITS TREATMENT AND APPLICATION 

TO THE SOIL. 

By PROF. CHas. E. THORNE, Wooster, Ohio. 

It gives me great pleasure to meet the farmers of Pennsylvania 
in this manner, although I must say that Ohio has a serious grudge 
against Pennsylvania just now, for having taken away our Mr. 
Agee, who has been so very helpful to us for many years in the 
upbuilding of our agriculture—a man whom we could most illy 
afford to lose. 

As Mr. Agee says, the Ohio Experiment Station has been very 
favorably situated for the study of soil fertility. It has had a priv- 
ilege which very few stations have had, of selecting the soil for its 
work after having had for ten years the opportunity of learning 
how to experiment—a privilege which has given a greater chance 
of success than is possible under the conditions in which many other 
experiment stations are situated, most of them having located with- 
out reference to the study of the soil. 

For 20 years I have been trying to persuade the farmers of Ohio 
that they are leaning too heavily on the commercial fertilizer in the 
endeavor to maintain the fertility of their fields. I grew up under 
the old conditions, before commercial fertilizers were known, and 
with the old fashioned idea that there is no method of maintaining 
fertility so economically as by the feeding of animals and returning 
their manure to the soil, but when I advocate this system in Ohio 
I am met with the reply that it is impossible to keep enough live- 
stock for this purpose. I have never believed that this reply was 
well supported. I believed that it was a case of would not, instead 
of could not, but have not had the facts available with which to 
sustain my position until within a very recent period. But now we 
fee] that we are getting solid ground under our feet in this respect, 
and a factor which has contributed much to this result is the ex- 
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periment started at your own State College about 25 years ago,— 

an experiment admirably planned, and which is now yielding re- 

sults of incomputable value. But no single experiment is sufficient 

to solve the problems of soil fertility for an entire state. Soils 

vary widely in character, according to their origin and management, 

and the only way in which the different types of soil can be effect- 

ively studied is to go into the field and study them there. The 

laboratories of the physicist, chemist and biologist are indispensable 

to a thorough knowledge of the soil, but they can never take the 

place of the field: and yet it is only within the last quarter of a 

century that any systematic attempt at the field study of the soil 

has been undertaken, excepting at the great pioneer experiment 

station of Rothamsted. : 

The commercial fertilizer is an outgrowth of chemical investiga- 

tion, and abundant field experience has confirmed the chemist’s 

announcement that this fertilizer may be substituted for the man- 

ure of the farm, but when we count up the cost of making in 
chemicals a complete substitution for farm manure we find that too 
meager a margin is left for profit. 

The Ohio Experiment Station has carried on several series of ex- 
periments in the use of fertilizers and manures on crops grown in 
systematic rotations. In one of these experiments, located on the 
farm of the main station at Wooster, on a soil peculiarly responsive 
to the action of fertilizers and manure, there has been produced, 
from one of the treatments, a 14-year average increase to the value 
of about eight dollars and a half per acre annually in a rotation of 
corn, oats, wheat, clover and timothy. The cost of the fertilizer pro- 
ducing this increase has amounted to $23.00: for each 5-year rota- 
tion, or a little more than four dollars and a half annually, thus 
leaving a net profit of four dollars per acre, or enough to pay the 
rental of the land. I know of no similar test in which results equal 
to this have been attained for so long a period. But on the same 
farm stable manure, used on a rotation of corn, wheat and clover, 
at the rate of eight tons per acre every three years, has produced 
increase to the value of more than twelve dollars annually, or more 
than four dollars and a half for each ton of manure. In other words, 
eight tons of manure has produced an increase greater by 50 per 
cent. than that obtained from a fertilizer costing $23. 

It is true that manure is not always produced without cost, but 
the expert feeder expects that in the average the increase in value 
of the animal fed will pay for the feed and care, leaving the manure 
free of cost. And this very fact that the manure is looked upon as 
a product that has cost nothing, leads to neglect in its management, 
so that a very large proportion of the manure produced on our 
farms is lost before it ever reaches the field. 
We feed in Ohio a great many cattle that are brought in from 

the West to be fattened on our corn. These cattle are usually fed 
in open feed-lots and the manure accumulates in great piles, en- 
tirely exposed to the weather. We have found it very hard to con- 
vince our farmers that manure exposed in this way suffers very 
serious loss. They see but a comparatively small reduction in the 
size of the heap; they see no brown colored stream running from it, 
and they think that they have as much material to haul to the field 
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as has the man who feeds under shelter; and often they are right, 
so far as the mere bulk of this material is concerned. 

In order to investigate the losses which may occur in manure ex- 
posed in this manner, we have at several times put out weighed 
lots of manure at the beginning of winter, sampling and anaylzing 
them when put out, and weighing, sampling and analyzing the 
residue found in the spring. 

Sometimes we have taken up more pounds of manure in April 
than we had put out in January, but when we take the manure to 
the laboratory the chemist tells us that it has lost from one-third 
to one-half its fertilizing value, in the nitrogen, phosphorus and 
potassium which have been leached out and replaced by water from 
the clouds. 

The accompanying table gives the results of an experiment in 
which several lots of manure, of 1,000 pounds each, were treated 
with various preservative or re-enforcing materials and then ex- 
posed to the weather from January till April. 

TABLE 1—The Waste of Manure. 

Nitrogen. Phosphorus. Potassium. 
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The table shows that there has been a great loss in all the fertilizing 
constituents, and especially in the most valuable part—that already 
soluble in water. Of the various materials used for treatment, gyp- 
sum is the only one which has shown any marked effect in reducing 
the losses, and this in the nitrogen and phosphorus; the potassium 
shows an even greater loss in the gypsum-treated lot than in any of 
the others. Some may ask the question whether these findings of 
the chemist would be verified by actual test in the field, and an 
answer to this question has been sought by a series of field experi- 
ments, begun at the Ohio Station in 1897, and still in progress. 

In these experiments two lots of manure, the one taken from 
the open barnyard, where it has lain for several months, the other 

taken fresh from the stable, and spread on plots lying side by side 
at the rate of 8 tons per acre and plowed under for corn, the corn 
being followed by wheat and that by clover in a 3-year rotation. 
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Three tracts of land are included in the test, so that each crop is 
represented every season. At the same time four other pairs of 
plots are dressed with manures of the same kind and applied in 
the same quantity, the only difference in treatment being that the 
manures for one pair of plots are mixed with the finely ground 
phosphatic rock from which acid phosphate is made, and which is 
known in the South as floats; for a second pair the manures are 
mixed with acid phosphate; for a third pair with the crude potash 
salt called kainit, and four a fourth pair with gypsum or land 
plaster, these materials being used in all cases at the rate of 40 
pounds per ton of manure. 

TABLE 2—Reinforcement of Manure. 

11 Years’ Average Result. 

Yield per Acre. Net Value of 
Increase. 
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The outcome of this work is given in Table 2, which shows that in 
every case the fresh manure has produced a larger increase of crop 
than the yard manure, the average difference in value between the 
produce of the two kinds of manure being 83 cents per ton of man- 
ure, which is 21 per cent. of the value of the increase produced 
by the fresh manure. This is a somewhat smaller difference than 
the chemist has found, if we assume that the ton of fresh manure 
has in the average produced a ton of yard manure; but this assump- 
tion would undoubtedly be incorrect, for while, as I have stated, 
the manure sometimes weighs more when taken up in the spring 
than when put out in the fall, this is the exception, rather than the 
rule, and in the general average there is loss in weight, as well as 
in composition, so that there can be no doubt that the field results 
are fully supporting those of the laboratory. 
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Letting this point pass, however, and assuming that we have had 
a ton of manure to haul out of the barnyard for every ton thrown 
into it, we find that in the case of the untreated manures we have 
lost six dollars and a half per acre by throwing the manure into the 
barnyard, instead of hauling it directly to the field, while with the 
treated manures the loss has been still greater than this. 

Each of the materials used in treating the manure has greatly 
increased its effectiveness, but the increase for the phosphatic ma- 
terials has been so much greater than that for the gypsum or kainit, 
that it has been relatively unprofitable to use these; and as between 
the two carriers of phosphorus, the acid phosphate, though costing 
much more than the floats, and carrying only half as much phos- 
phorus, has been the more profitable material to use. This is prob- 
ably due to the action of the sulphuric acid in the acid phosphate 
in conserving the ammonia of the manure. This test is being con- 
ducted on a very acid soil, one on which it has become absolutely 
necessary to apply lime in order to grow clover, and although the 
use of acid phosphate undoubtedly increases the acidity of such a 
soil, yet since we must use lime anyhow, the additional quantity 
of lime required to neutralize the acid phosphate is so small that 
it becomes a negligible matter. 

As an illustration of the ease with which the exposed heap may 
be deprived of its value, I would recall to the memory of the older 
members of my audience the method by which potash was obtained 
for soap making in the pioneer days when wood was a more common 
fuel than at present: The ashes were placed in a V-shaped hopper, 
the point resting in a trough—often one cut in a log—and water 
was poured on top as long as the brown stream flowing from the bot- 
tom would float an egg, each bucketful of clear water taking the 
place of a bucketful of lye; but when the work was done the ashes, 
though now worthless as a source of potash, were heavier than at 
the start. But it is easier to leach the potash out of the manure 
heap than out of the ash hopper, for in the manure heap a con- 
siderable portion of it is already in solution, only waiting to be 
displaced by rain. 
A common mistake in the use of manure has been the application 

of too large doses. This point is brought out by the experiments 
at your State College Experiment Station, in which manure has 
been applied twice during each rotation at the rate of six, eight and 
ten tons~per acre for each application to different plots, with the 
result that the six-ton dressing has produced increase during the 
first 20 years of the test to the value of $20.54, the eight-ton to that 
of $21.08, and the ten-ton to that of $22.28, using the same prices 
for produce employed in computing Table 2. In a similar experi- 
ment at the Ohio station manure has been used twice during each 
rotation at the rates of four and eight tons, and has produced in- 
crease to the average value of $21.00 per acre for the 4-ton applica- 
tion, or $2.62 per ton of manure, and of $33.15 for the 8-ton dressing, 
or of $2.07 per ton of manure. While the soil at the Ohio station 
has been more responsive to manuring than that at State College, 
yet the same general rule holds good, that the larger applications 
are relatively less effective than smaller ones. 

In the ripening of our cereal crops about three-fourths of the 
phosphorus passes into the grain, while about three-fourths of the 
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potassium remains in the straw;hence the system of farming under 
which the grain is shipped away and the straw is kept at home 
results in a much larger draft upon the soil stores of phosphorus 
than of potassium. In the growth of live-stock; also, there is a 
large consumption of phosphorus for bone formation, whereas al- 
most no potassium is called for. Again, when milk is sold off the 
farm it carries with it a relatively large proportion of phosphorus; 
in fact, it is only when the straw goes to the paper mill and the 
hay to the city that the draft of potassium begins to keep pace with 
that of phosphorus in ordinary farming. In truck farming, of 
course, the conditions are reversed. This explains why our fields, 
which have been long in cultivation, show such a hunger for phos- 
phorus, and also shows us that manure cannot be a well balanced 
fertilizer for such soils. Our experiments indicate that for phos- 
phorus-hungry soils the effectiveness of manure may be nearly 
doubled by re-enforcing it with a carrier of phosphorus; in fact, 
as between the manure taken without treatment from an open barn- 
yard and that taken fresh from the stable and re-enforced with 
phosphorus, the effect has been more than doubled. 

This point is strikingly illustrated in the long-continued experi- 
ments with fertilizers at your own experiment station and in all 
these conducted by the Ohio station: When the fertilizer contains 
nitrogen and potassium, but no phosphorus is added, the quantities 
of nitrogen and potassium remaining as before, the loss is invari- 
ably turned to gain. Manure carries nitrogen and potassium in 
superabundance, as compared with phosphorus, and under the con- 
ditions of the average farmer it is used wastefully unless re-enforce 
with this all-important element. 

THE GROWING DEMAND FOR WHOLESOME MILK. 

By PRor. H. EH. VAN NORMAN, State College, Pa. 

The development of our great centres of population has been ac- 
companied by the appearance of many complex problems to vex, 
aunoy and threaten the life of the city dweller, especially that of 
babes. Realizing that a high toll is annually paid the Grim Reaper 
from babes under two years of age, the medical profession has for 
years sought to learn and lessen the cause. 

The milk supply is unfortunately in too many cases the probable 
messenger of death. While admitting that this is true, I feel that 
other factors, such as the lessened vigor inherited from parents 
weakened by their life in crowded cities, lack of bodily exercise and 
out door air, should be charged with some of the responsibility. 
Milk is certainly not the only cause of the high mortality, if it is 
the only food of many babes. 

In place of the family cow, and the milkman who kept his cows 
near enough town so he could drive in and distribute the milk from 
his own herd direst to his customers, has come the milk peddler, 

19 
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who may be an irresponsible fellow buying a little milk from some 
shipper or wholesaler, or it may be the driver for some great com- 
pany having hundreds or thousands of shippers scattered from a 
few miles to several hundred miles from the city. New York gets 
some of its milk as far as 400 miles away, Pittsburg has gone as 
far as Cleveland, Columbus, Chicago and Philadelphia when short 
from sources nearer at hand. 

The condition created by the necessity of shipping so far have 
developed and added faults that were not known when the “milk 
man” was the fellow who owned the cows and pedidled the milk 
from them. The danger in milk, even for infants, is not primarily 
the ordinary souring due to lactic acid producing bacteria, but 
rather to other forms and the products of their growth. 

The real danger which may be in milk are: preservatives, a polite 
name for poisons; the germs of such diseases as typhoid fever, scar- 
let fever, tuberculosis, and infant intestinal disorders; the germs 
which in the process of their growth develop products that are in- 
jurious to the delicate stomach of the infant or invalid, uncleanli- 
ness and pasteurization. 

Taking these one by one: Preservatives have been resorted to 
by the ignorant and unscrupulous, but thanks to the activity of the 
city boards of health this danger has been reduced to a minimum in 
most of our large cities. 

Disease-Producing Bacteria: Fortunately the danger from this 
source is occasional rather than constant (excepting possibly tuber- 
culosis) though very real when it does exist. It is reported that 
there were 368 cases of typhoid fever in the homes served by one 
milk man, while there were 8 of cases who got their milk from a 
man who also sold milk to the man whose customers had so many 
cases. Similar records are available relative to the carrying of 
scarlet fever, differing only in the number of cases. In another in- 
stance milk was sold from a farm, where there was a case of diph- 
theria, to two men who peddled it in three towns among people 
who got milk from the infected farm, while there were only three 
cases in the homes served by the other five milk men. 

These instances are sufficient to show that the milk may be the 
carrier of those diseases, and to suggest the responsibility that rests 
on him who would supply milk to the public. 

Tuberculosis: Ags yet there is difference of opinion among medical 
men as to the danger of transmitting tuberculosis to man by the 
ise Of milk from infected cows. The British Royal Commission ap- 
pointed to investigate this subject has reported, after several years’ 
study, tha! in its opinion it has found some unmistakable evidence 
that certain cases of tuberculosis were transmitted from the milk 
used. - As long as tliere is uncertainty in the matter the milk con- 
sumer naturally desires to be on the safe side and wants milk pre- 
ferably from cows known to be free from the disease, or milk from 
which the possibility of infection has been removed by efficient Pas- 
teurization. 

Products of Bacterial Growth: Changes commonly called souring 
inevitably and unavoidable occur in milk and practically all of them 
are directly or indirectly the result of bacterial growth. As a re- 
sult of this growth many products are formed, lactic acid, gas, tox- 
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ins, color, bitter flavor, ete. Under favorable conditions the chief 
of these is lactic acid, which ig not objectionable except when we 
want sweet milk. It is the normal souring. Along with the bac- 
teria which bring about this result, many others gain access to the 
milk and the products of their growth may be objectionable or posi- 
tively injurious, especially where milk is held several days at low 
temperatures under ordinary conditions of cleanliness or uncleanli- 
ness. Where milk is Pasteurized and held several days there may 
also be products that are objectionable. 

Certain forms which are more or less closely associated with the 
intestinal track of the cow may be introduced into the milk through 
particles of manure that get in during the milking process. Even 
though these particles or at least the undissolved portion of them 
are strained out the milk has been seeded with bacteria which may 
cause intestinal disturbances in children to whom it is fed. 

The diarrhea of the milk fed infant is very frequently due to the 
presence of these bacteria or the toxic (poisonous) products of 
bacterial growth. 

it is an unmistakable evidence that the above statements are 
true which has started and is developing the interest in the charac- 
ter of the city milk supply. Meetings to discuss the subject are be- 
ing held. Milk Commissioners are being created by the medical 
societies in many cities and the daily press is giving attention to the 
subject. The truth was first brought home to the medical men in 
their efforts to learn the cause of the high death rate among city 
babies necessarily depending on milk as a food. Not only have these 
investigations shown the above conditions but they have shown that 
much milk used in some of our cities is produced in barns, especially 
within the city limits, that are in such condition of filth and lack 
of fresh air that cows cannot possibly be healthy, to say nothing 
of the filthy floors and flanks of the animals and air so ladened with 
fumes of rotting material that milk cannot possibly be drawn 
through it into a pail without absorbing gases that impair its quali- 
ty and shorten the period of usefulness, if not making it positively 
a menace to the life of the user. 

In other cases milk is delivered to shipping stations, say for sake 
of illustration, on Tuesday evening, the cans are placed in cold water 
and held till Thursday morning (Wednesday’s delivery being simi- 
larly held) Thursday morning all of this milk is placed in milk cars 
and shipped to the city, reaching there Thursday night, Friday this 
milk is distributed to the consumer who expects to hold some of 
it for breakfast Saturday morning, or to feed the baby Friday night 
and Saturday morning. Thus some of this milk is 72 hours old be- 
fore it is finally used. 

If the conditions have been thoroughly sanitary from the process 
of milking through, this milk may be considered sweet when used, if 
on the other hand there has been neglect there is frequently the for- 
matio.. of products by bacteria which thrive at low temperature that 
are positively injurious to the delicate stomach. If some of this 
milk instead of being delivered in sanitary bottles, goes into a little 
store in a crowded section of a great city, is dumped into a can that 
may or may not have been washed, is frequently exposed to the air of 
the store reaking with the odors and fumes from a heterogeneous 
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collection of groceries, vegetables and meats and the dust from the 
street and the stream of customers, dust that is laden with bacteria 
and rarely free from those of tuberculosis and various skin diseases 
if nothing worse, is it any wonder that such milk becomes positively 
dangerous as a food? , 

Unfortunately milk is of such a character that the average con- 
sumer is usually ignorant of this possibility and does not suspect 
the dangers that are so easily carried, all of which makes it a hard 
problem to educate them. Many who get good milk feel that the 
things said about the milk supply are gross exaggerations by Yellow 
Journalists. While this may be true sometimes, there is so much 
foundation in fact that to-day the public is aroused in many cities 
as never before and we have a demand for certified milk, which is 
nothing more or less than a clean cold raw milk from healthy cows 
fed on wholesome foods. Milk which a disinterested party repre- 
sented by the Medical Milk Commission certifies to the consumer is 
as represented and has been produced under the conditions claimed 
for it. To the expense necessary for the production of such milk 
must be added the considerable expense of the disinterested super- 
vision and certification making it a very expensive milk, so much so 
that it will always remain a comparatively small percentage of the 
total milk consumed in any community. 
What then is essential to the production of milk for the masses? 

I believe, first: continuation of the educational campaign till the 
more intelligent users of milk become aggressively interested in 
having a knowledge of the character of their milk supply and the 
realization of the great difference that may exist in the character 
and quality of the milk. When this is reached they will make such 
inquiries of their milk man as will force him to recognize the differ- 
ence. With this realization will also come a willingness to differ- 
entiate in the price. Good milk should command a little higher 
price than it ordinarily does and the poor milk should command 
considerably less or be eventually excluded from the market. 

In my judgment no amount of law alone is going to bring about 
the model milk supply. Education must be a part of any success- 
ful effort. 

The vital things in the production of a wholesome milk are, in 
my judgment, the following: 

Given healthy cows, wholesome food and healthy attendance. 
First: The flanks, udders and adjacent parts of the cow must be 

clean, free from adhering manure, loose hairs, ete. While not ab- 
solutely necessary, the clipping of these parts will make it much 
easier to keep them clean. 

Second: The air of the stable must be free from the dust incident 
to the incoming cows, to the grooming of the cows and to the moving 
of bedding, hay or grain. This may be secured by seeing that those 
operations take place long enough before milking to allow the dust 
to settle. There should be such ventilation,—that is. real change 
of air, not simply so called ventilators which may or may not work, 
—as will change the air and remove the gases characteristic of the 
stable and which will be more or less absorbed by the milk passing 
through them from the udder to milk pail, if present. 
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Third: The use of a small top or strainer top milk pail with open- 
ing held as near the udder as ig practical. 

Fourth: Absolutely clean hands on the part of the milker and 
clothing free from dust which may be scattered in the air by the 
movements of the milker. 

Fifth: The removal of the milk from the stable atmosphere and 
cooling to a temperature as near 45 degrees or lower as possible, 
within a short time after milking. 

Sixth: That method of bottling and handling which gets the milk 
to the consumer with the fewest possible exposures to the air and 
preferably not over 24 hours from the time it ig drawn from th? 
cow, having in the meantime been kept cold and not exposed to 
the air. 

Whitewashed ceilings, varnished walls, cement floors, iron stalls, 
white uniformed milkers, expensive apparatus for cooling, stone 
milk houses, etc., may all be used in the securing of this kind of 
milk. They may create an atmosphere and an esprit de corps, 
which makes it easier to secure milk of this quality, but after all is 
said and done they alone will not secure it; on the other hand the 
absence of all of these fittings but the efficient compliance with 
the conditions I have named may secure a wholesome product with- 
out any of them, though more effort will the required. 
The one thing that is essential in addition to what I have named 

is moral integrity and a little knowledge of the why of these things, 
with sufficient nerve and push to comply with the conditions twice 
a day, 365 days in the year, without the arm of the law poised 
threateningly over the milk producer and handler. 

I cannot leave this subject without a further word on pasteuriza- 
tion, that excuse or substitute for what ought to have been done. 
While there is no question that the clean, cold, raw, fresh milk 
is very much better than any milk Pasteurized under most condi- 
tions, it is nevertheless true that efficiently Pasteurized milk under 
some conditions is the lesser of two evils. The objection to it is 
that in many cases it is used ag a shield for carelessness, uncleanli- 
ness, and even positive filthiness. It is all too common to run the 
milk through a so-called Pasteurizer and assure efficient Pasteuriza- 
tion. Many times I have asked the operator “what temperature do 
you Pasteurize at?” after receiving his aswer I have looked at his 
thermometer and found his practice to 5 to 10 degrees below his 
statement. Thus has he depended on the Pasteurizer to do certain 
things, or to in part atone for things left undone; and then the 
Pasteurization is so conducted as to fail to do what it might have 
done or what it was right to expect it to have done. 

Efficient Pasteurization should heat the milk to a temperature of 
163 degrees at least and preferably should hold it there for ten 
minutes, while there are material advantages in heating it to a 
lower temperature for a longer time. The commercial difficulties 
have not made this practice general though one establishment | 
know of heats to 145 degrees for one-half hour, and once a week 
ships 2,000 gallons of this milk from New York to the Isthmus of 
Panama, where it is used during the ensuing week. In this case, 
however, only the best milk is used for Pasteurization. 

Carelessness in the ordinary practice of Pasteurization has 
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brought disrepute on commercially Pasteurized milk and some way 
must be found to require it properly done or the law must forbid 
it, as poorly done the user is relying on false security. 

Finally, the best milk is the clean cold raw milk. It can be 
produced under conditions and at an expense that leaves it within 
the reach of the great mass of milk consumers, at a fair margin 
to the producer who uses business methods, studies his cows and 
has good ones. 

SANITATION ON THE FARM. 

By PROF, WM. G. OWENS, Lewisburg, Pa, 

The word “sanitation” come from the Latin, meaning “whole.” 
Sanitary conditions, therefore, contribute to wholesomeness, as 
opposed to sickness. 

Sanitary science is of recent date, for, to a large extent, it deals 
with a class of plants too small to be seen except through the 
finest miscroscope. These micro-organisms were first discovered 
in connection with products from the farm at the close of the Sev- 
enteenth century. Man is most ignorant concerning the most num- 
erous and widely distributed living things on the surface of the 
earth. By far the most numerous crop which the farmer raises, he 
brings to perfection without knowing it. Every cubic foot of air, 
near the surface of the earth is teeming with plant life. Upon 
yonder window-pane there is a numerous flora of widely growing 
plants. The science of sanitation is largely concerned in finding 
out how to control this plant growth. If the farmer realized the 
importance of these small plants with which he is surrounded, he 
would adopt measures to encourage the helpful, and hold in con- 
trol those which work harm. These microscopic plants are called 
bacteria, germs, microbes, moulds, fungi, etc. The number of kinds 
has not yet been counted. Their mode of life is somewhat obscure, 
but there are some points on which we can be almost certain. 

The bacterium is a plant which has no color; it contains no chloro- 
phyl, and therefore does not need the sunlight to grow; in fact, is 
often killed by sunlight. Many of them are so small that they can 
only be seen by the help of the best microscopes. It would take 
50,000 of them placed side by side to make an inch, and 15,000,- 
000,000, or ten times as many as there are people on earth, are 
sometimes found in one cubic inch of well-ripened cream. Though 
they are small, the rapidity with which they multiply makes them 
assume a place of importance. It hag been estimated that if none 
should die in twenty-four hours, one could multiply to 17,000,000, 
and in five days there would be enough to fill the oceans. Fortun 
ately for us, this rate of growth does not keep up very long. They 
assume various shapes; some are spherical, some cylindrical; some 
dumb-bell shaped; some have appendages at one end. some at both; 
others have hairs all over them, while others look like rods. 

One method of increase ig by division, in which one divides into 



No. 7. DEPARTMENT OF AGRICULTURE. 287 

two, and in a few minutes these have become full-grown, and each 
divides again. The other is by means of spores. The contents of 
the bacterium collects in different parts of the body, which then 
breaks up, and each spore can, under favorable conditions, become a 
new plant. The spores are much more resistant to heat than the 
plants themselves, and will often remain alive for years, even under 
the most adverse conditions. Some of them are not killed by the 
heat of boiling water, if the temperature is not kept up too long. 
They can also withstand great cold. Temperatures of 350 degrees 
below zero F. have been unable to kill them. 

These, then, are the objects with which we have to deal when 
we consider the subject of sanitation. Millions of these little plants 
are everywhere. They flourish in the barn, in the house, in the 
water we drink, in milk. They grow in dampness, and easily dry 
up and are carried around by every breath of air. They flourish in- 
side of our bodies, and are ejected with the sputum, so that the 
sign is almost omnipresent, “Don’t spit on the floor.” 

It is sometimes thought that bacteria are always harmful, and 
that the very word “germ” suggests disease, but this is by no means 
the case. Most bacteria are beneficial; they live in organic matter 
and return it to its natural elements. If it were not for them, or- 
ganic matter would not decay, and how could we live with all the 
dead trees, leaves, and animals of former ages lying on the surface 
of the earth? Or what would our crops do for food, if vegetation 
of previous years and centuries had not returned to its elements? 

The plants we cultivate in the fields, take the elements found in 
the surface of the earth, and live by appropriating them. The bac- 
teria lives by tearing apart the larger plant, and returning the ele- 
ments to the soil where the higher plant can use them again. It is 
this bacteria in manure which gives it part of its value; manure 
must be handled so as to get greatest benefit from them. Thus 
there is a perpetual cycle, each taking its part in the never-ceasing 
round. 

As in the higher plant life, so among the bacteria, there are 
harmful plants, or we might say, poisonous weeds. Some, when 
taken into the stomach, help digest our food; others produce death, 
perhaps by digesting us. As in the case of wild plants, the harm- 
ful and poisonous ones receive the most attention, so the harmful 
bacteria have been so frequently discussed that it has given the 
whole class a bad name. With the beneficial bacteria we are but 
slightly concerned. They are usually so abundant that we need 
take no care to get them. Inoculating the soil on a new alfalfa 

field is an exception. Here we want a new bacteria. 
For our purpose, harmful bacteria can be divided into two classes: 

those which secrete a poison, and those which multiply until there 
is nothing left to live upon. An example of the first kind is the 
typhoid germ, which produces a poison in which it cannot live, and 
so if the patient will live for about six weeks, the germs will all 
die, and the person get well. This is what is meant by “disease 
running its course.” The other kind is like the tuberculosis or con- 
sumptive germ, which exudes no poison, but may live months or 
years, and kills the patient by destroying the organ in which it 
is found. 
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Some one may say that these plants are so small we need have 
no fear of them, but we must remember that a small enemy is often 
the hardest to overcome. The traveler who is sick in the wilds of 
Africa and cannot be moved, is more afraid of an army of traveling 
ants than he is of a lion or tiger. The lion he can fence out or 
shoot, but the ants come by millions upon millions. He cannot build 
a house tight enough to keep them out, and if he kills a few millions, 
there are plenty left, so that when a small part of the host have 
taken each a bite, there is nothing left but bare bones. The moth 
is small, but the people of New England have spent millions of dol- 
lars in trying to exterminate them. The San José louse is smaller, 
but many of us know from experience how hard it is to control. 
So it is with bacteria; they are small, but terrible. A single case 
of typhoid fever may be enough to cause a Plymouth epidemic, or 
such as they had at Butler. 
How, then, can we control the bacteria, and keep our surround- 

ings in a wholesome, sanitary condition? If we know under what 
conditions they grow and multiply, and by what means they are de- 
stroyed, we can, perhaps, solve the problem. Bacteria flourish most 
abundantly in dark, warm and damp conditions. Therefore light, 
cold and dry conditions, will retard, or it may be, entirely check 
their growth. Buta better way, where it is possible, is to keep the 
germs out altogether. 
When the housekeeper wants to keep berries or tomatoes for 

winter use, she cooks them to kill the bacteria, and seals them in 
cans or jars to keep them away from fresh contamination. If, how- 
ever, she wants to can green beans or corn, she must boil them a 
long time, for heating to boiling point for a few minutes will not 
kill the germs in these. Grape juice and cider do not need to be 
boiled to kill the germs in them, but if canned when almost boiling 
will keep. For the germs of dreaded and contagious diseases like 
small-pox, diphtheria, etc., disinfectants are used, but most people 
do not regularly disinfect their houses. And yet in them live germs 
which are often as fatal ag small-pox itself. 

The question of vital importance for us is “where do the germs 
come from, and how can they be destroyed.” Some are found in 
water. The well is often located near the barnyard or the cess- 
pool. For a few years the soil may filter out the germs which may 
come from these sources, but in time channels are worn in the 
ground, and foul water finds its way into the well. If a case of 
typhoid fever develops on the farm, the germs are almost sure to 
get into the well. Milk pails and wash cloths are rinsed in the 
water, and thousands of the little plants which produce typhoid 
fever are left on the surface of the pail to start a fruitful crop at 
the next milking. Many cases might be cited in which fever has 
been sown broadcast in communities where the milk is used. But 
even if no germs gets into the water which will produce a specific 
disease, it is injurious to the body to be compelled to constantly 
combat the germs taken into the system. The thought of drinking 
sewage should be enough to cause every farmer to see that the well 
is so located and surrounded that no impurities can find their way 
into it. As the country grows older, the water supply will become 
more and more polluted, until we reach the point they have reached 
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in China, where no one ever drinks water that has not been boiled. 
They know not why they do it, but throughout the greatest empire 
in the world, China, people always boil the water before using it. 
If there is any doubt about the water supply, a drilled well should 
be put down, away from all sources of contamination, and cased 
in, so that no surface water can enter. Even then, especially in a 
limestone region, contamination may travel for a long distance un- 
derground. 

It might be supposed that a farmer would not need to be ad- 
monished to take plenty of fresh air. This is the day of fresh 
air cures. It may be over-done, but one thing is sure, fresh air 
is a great healer and purifier. Large quantities of worn out tissue 
are thrown off from the lungs and skin of every person. By living 
in tightly closed rooms where the air is surcharged with these bac- 
teria, the body is greatly enfeebled. Especially is this true in sleep- 
ing rooms. We spend about one-third of our lives in bed, and there- 
fore should be most careful what kind of air we breathe. The body 
is relaxed, and cannot so easily throw off the poison during sleep 
as when awake. Many people think cold air is not pure air, and so 
close the windows tightly in winter to keep out the cold, not realiz- 
ing that it is easier for the body to keep warm in a cold, pure at- 
mosphere, where there is plenty of oxygen, than in a warm but 
foul atmosphere from which the oxygen has been consumed. Dur- 
ing the Crimean war it was found that a much larger per cent. of 
the wounded who were treated in tents recovered than of those who 
were treated in the hospital. The former could not be made tight 
enough to keep out the fresh air, while the latter admitted the air 
less freely. Too much attention cannot be given to the bed-room, 
which, if not properly cared for, becomes a source of danger. 

The cellar is another good breeding place. The germs flourish 
in the damp, dark atmosphere. Rotting cabbages, turnips, potatoes, 
ete., are a fruitful source of contamination. Air, sunshine and 
whitewash, will sweeten the cellar. 

Spare bed-rooms and parlors are sometimes kept closed so long, 
for fear of fading the carpets, that the paper moulds on the wall, 
and a musty odor pervades them, which it often takes weeks to 
remove. Sunshine and dryness will kill the germs, and make the 
room fit to live in. Trees should not be planted so near the house 
as to keep out the air and sunshine. Sunshine may be hard on 
the carpets, but it is better to fade the carpets than the children. 

The one operation on the farm where sanitary measures are 
most essential, is in the handling of the milk. Milk is one of the 
best media in which to grow bacteria. It contains the right ele- 
ments for their rapid development. It is drawn warm, and unless 
there are special precautions taken, bacteria by the million get 
into the milk before it leaves the cow barn. When drawn, it may 
be almost sterile, but every hair, particle of dust, piece of cuticle 
from the cow’s udder, and dirt of various kinds, carries thousands 
of germs. These, in the new surroundings, begin at once to multi- 
ply, and by the time the milk reaches the city, it may have millions, 
sometimes hundreds of millions of bacteria to the cubic inch. Is 
it any wonder the milk sours in a few hours after it reaches the 
customer? Go into the country barn, and see how well seeded the 
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milk is by the time it reaches the barn. The farm hand comes to 

the barn with clothes on in which for weeks he hag done all kinds of 

work. They are already well-loaded. He feeds the horses, then 

curries them; throws down hay for the cows and feeds them; gets 

the milk pail, comes into the cow stable, kicks up the straw around 

the cows, slaps or kicks the cow if she does not put back her foot 

as soon as spoken to, thereby knocking off some of the manure which 

plasters her sides. The cow also helps along by switching her tail, 

which is filled with filth. Then he sits down beside the cow. If he 

attempts to knock the dust off her udder, it is after the pail has 

been placed beneath. The fore milk he puts on his hands to make 

them slip easily, and when he has gotten well started there are 

two streams from each teat. They differ in color, but what of that? 

Is that picture greatly overdrawn? Do you not know farms near 

yours where that could be duplicated? Is it any wonder much of 

the milk that comes on the market deposits a sediment after stand- 

ing a few hours? No strainer will take out the bacteria after they 

are once in the milk. There are some bacteria supposed to be so 

small that they will pass through a porcelain filter, and the micro- 

scope has not yet been made strong enough to see them. Does any 
one suppose they could be removed by a strainer? 

The bacteria which thus gets into the milk may not produce 
any specific disease, but they prevent the milk from keeping. They 
spoil the flavor of the butter; they may produce butter-milk, blue- 
wilk, red milk, ropy milk or some other quality, if the proper germ 
is present. : 

In short, in the house and in the barn, there are numerous bae- 
teria which only need a favorable medium in which to grow. They 
may directly or indirectly produce the most undesirable results. 
Keeping things scrupulously clean, well aired, and flooded with sun- 
shine, will alone make sanitary farm surroundings. 

THE FARMER OF THE FUTURE IN THE CHILD OF TODAY. 

BY MRS. SARAH B. FRITZ-ZEIGLER, Duncannon, Pa. 

The subject I want to talk to you on is one that has given me 
much concern, and I thought much of my co-workers and the great 
work that is before us if we give it the thought and effort it should 
have to make it a success, for true it is that “The Farmer of the 
Future is the Child of Today,” yet how little thought and attention 
we have given the subject in our institutes. You hear the instruc- 
tors talking to the farmers and their wives about the betterment 
of farm conditions, the restoration of soils, the improvement of 
barns and poultry houses, the importance of improved breeds of 
stock, the ventilation of stables, etc., but how seldom we hear of the 

betterment of home conditions, and the care of the child life, and 
ly nature, that are developing or trying to develop in that -farm 
ome, 
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Then, too, we hear much of the necessity of education for the 
farmer, which is a dire necessity, but how shall we reach that far- 
mer, for very often the one most in need of information is the one 
who has least ambition along that line, takes very little literature, 
and will not attend institutes; saying, he knows as much about 
farming as anyone. 

Now, the best way to reach the masses is to awaken the mothers 
of the present to the grave fact that such education begins with 
the child in the home, and have them aim to have that education 
given a broad, wide foundation. Educate morally, mentally, physic- 
ally and socially for you find that the greatness of most of our noted 
men was owing to the home training at the mother’s knee. You 
have no doubt often heard the saying of the priest, “Give me the 
first seven years of a child’s life and I do not care who has him 
after that.” He knew that he would be so rooted and grounded in 
the truths he taught him, that no after storms would be able to 
Sway him from those te achings. Now, if this is so, how doubly im- 
portant that the training of the child begins early. 

In the first place we waut to have the best environments possible 
surrounding the child. Be we rich or poor, we can have bright, 
pleasant homes, filled with cheer and good humor. Sanitary homes 
flooded with light and sunshine. No matter if the carpets do fade 
a little, we want to let the sunshine in. Some of you would be 
rather surprised to know that there are yet homes where the shades 
are kept down and rooms closed, until they really smell musty when 
opened for guests.. We want no part of the house too good for the 
family to use. Use all sanitary precautions to keep the house health- 
ful and clean. Have a neat lawn about the house and have the 
home cheery and tidy outside as well as in. Then too, we want to 
pay especial attention to furnishing wholesome, appetizing food, 
seeing to it that we do not impair the digestion and health of the 
children as we want to fortify them with sound minds in sound 
bodies as far as in us lieth. 

Since the most important school is the home, and that there are 
implanted the strongest impulses that determine the future char- 
acter of the child of today, who will be the man or woman of the 
future, how important that we are awake to the duties and respon- 
sibilities that rest on us as instructors and helpers of our fellow 
man, that we give the home life on the farm more attention. 

If you doubt how messages pertaining to home life and child 
training will be received, some day look into the faces of an aud- 
ience when these topics are talked on and note the rapt, eager look 
on the faces of many mothers and I think you will experience some 
of the pity that must have swayed the great Teacher, who taught 
the multitudes, and you will wish for the power to help and brighten 
their cares, and above all, the power to awaken in every heart the 
importance of proper child training. So much of this training de- 
pends on the mothers in the home, yet so often they allow the tasks 
of the day, the worries and anxieties to so engross their time and 
thoughts, and in their endeavors to be faultless housekeepers they 
overlook the fact that it is just as important to be good home- 
makers, and the all important matter of proper child training; that 
is made a secondary matter often. The fact of children being good 
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imitators should not be overlooked. If they are surrounded by 

bright cheery natures, good manners, kindly courtesy and unselfish- 

ness they will acquire the same habits in a measure. Robert Savage 
Landnor says: 

“Children are what the mothers are, 
No fondest father’s proudest care 
Can fashion so the infant heart 
As those creative beams that dart 
With all their hopes and fears upon 
The Cradle of a sleeping son.’’ 

The duty of parents is not merely to feed, clothe and supply the 
material wants of their children, but to feed and train the mind 
as well. Teach them to think, and help them build beautiful char- 
acters, interest them in the higher ideals of life which will mean so 
much ‘to them in later years. Next to the love of God teach them 
the love of nature, which is God’s handiwork. Show them the 
beauties of the firmament, and the day breaking over the hills, and 
you will implant into their very being a love ‘of the country that 
will go far toward keeping them on the farm, and will instil into 
their hearts the love of the true, the good and the beautiful. Teach 
them that the essential elements of the human character are truth- 
fulness, integrity, and goodness. But while teaching principles of 
honesty by precept, let us be consistent and not teach the opposite 
by example, as the story is told of a farmer, who was the owner of 
a lot of fat steers, which were ready for market. He was giving 
vent to his indignation on account of the manner in which the beef 
trust was robbing the producer. He gave it as his opinion that 
the trust magnates and robbers ought to be in the penitentiary. 
Then turning to his hired man he said, “Fred, those steers are to be 
ready for that cattle buyer tomorrow morning. See that they 
don’t have any water today, but give them all they want to drink 
about a half hour before they go on the scales,” and the hired man, 
who was good at figures, estimated that those steers drank some- 
thing over 8,000 pounds of water that morning for which the honest 
cattle raiser pocketed 5c a pound. 

Now, if we can have the principles of truth and honesty instilled 
into the child’s heart he is ready and safer for the school training, 
and I regret to see how much at fault our public school system is 
in the education given the children on the farm, for it all tends 
away from the farm instead of to it, and no wonder the child does 
not have a love for the farm for he is taught nothing of growing 
plants, chemistry of soils, etc. If he would be taught the beauty 
of every growing thing from the germination of the seed to the tiny 
spear of green, followed by the unfolding of leaves to the maturity 
of the plant, he would attain a Jove for the work, and would not be 
so eager to leave the farm, and farm life, but would take such an 
interest and pride in the work that he would be glad to be able to 
say, “I am a farmer,” and he will dignify the profession. 

I can express my meaning regarding schools in no better way 
than by quoting a few words of President Roosevelt’s: 
“We should strive in every way to aid in the education of the 

farmer for the farm, and should shape our school] system with this 
end in view, and so vitally important is this that, in my opinion, 
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the Federal Government should co-operate with the State Govern- 
ment to secure the needed change and improvement of our schools. 
Too often our present schools tend to put altogether too great a 
premium upon mere literary education and therefore to train away 
from the farm and shop. We should reverse this process.” 

A very important thing in the education of the child is to have 
him learn to express his thoughts in his own words instead of quot- 
ing the words of the text-book. You now hear many farmers say, 
“T know how to do things, but I cannot express my thoughts intelli- 
gently to tell others.” And too often if you look for a good honor. 
able man to fill some important office he is wanting for he lacks 
confidence in himself, and will not accept, and you must look to 
the towns and cities for a man to send, and of course they will work 
for the interests of their kind before they will for the agricultural 
class, and we have no right to complain so long as we will trust our 
interests to outsiders. 
Now we want the child of today to learn to think, then to acquire 

the art of expressing his thoughts clearly and sensibly. Then when 
he reaches man’s estate and is called to an important office or to 
the legislative halls he will know what he wants, and will be able 
to present his claims, and if he has had the principles of honor made 
part of himself he will not be so apt to be bought but will stand 
for the right; and will feel that: 

“Better than grandeur, better than gold, 
Than rank and duties a thousand fold, 
Is a healthy body and mind at ease, 
And simple pleasures that always please. 
A heart that can feel for another’s woe, 
With sympathies large enough to enfold 
All men as brothers, is better than gold. 

“Better than gold is a conscience clear, 
Through toiling for bread in an humble sphere; 
Doubly blessed with content and health, 
Untired by the lusts and cares of wealth; 
Lowly living and healthy thought 
Adorn and ennoble a poor man’s cot; 
For mind and morals in nature’s plan, 
Are the genuine tests of a gentleman. 

“Better than gold is a thinking mind, 
That in the realm of books can find 
A treasure surpassing Australian ore, 
And live with the great and good of yore. 
The sage’s lore and the Poet’s lay, 
The glories of empires passed away; 
The world’s great dream will thus unfold, 
And yield a pleasure better than gold. 

“Better than gold is a peaceful home, 
Where all the fireside characters come— 
The shrine of love and the heaven of life, 
Hallowed by mother, or sister, or wife. 
However humble the home may be 
Or tried with sorrow by heaven’s decree, 
The blessings that never were bought or sold 
And center there, are better than gold.” 

In summing up then, if we want to better the conditions of farm 
life for the farmer of the future, we want to interest the mothers 
of our land in the matter of right child training, and have them feel 
what a sacred trust is committed to them, and that the duty to the 
child is paramount to all other duties. I do not mean coddling 
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the child, waiting on him and making him selfish and arrogant, but 
guide and direct the unfolding mind and teach him to be prompt, 
honest, obedient and self reliant, and to feel that in his upward 
trend he is like a ship at sea. 

“Love is the glowing quenchless fires 
By coals of pure thoughts fed; 
Will is the stream that still aspires 
To reach some goal ahead. 

“Determination, the engines strong 
That faith well oiled will keep, 
And courage the lookout, tho tried long 
Must not one moment sleep.” 

Then we must do what we can to have our public school system 
different, so we can have the principles of agriculture taught in 
country schools. I know this will take agitation, but it will bring 
results, and if the child will have the proper education in home and 
school and decides to be a farmer, he will be one who will be a 
credit to either farm or office, and will be awake to all best methods 
and be an honor to American citizenship. 

THOUGHTS FOR THE HOUSE MOTHER. 

MRS. MARY A. WALLACE, Pittsburg, Pa. 

Housewifery in these days is too little appreciated. Its import- 
ance not only to the family, but to the state and nation, is under- 
estimated by women in general. They seem to have lost sight of 
the fact that the highest art known to mankind is the art of house- 
keeping. To be able to cook, to mend, to sew, to be efficient in what 
we understand as domestic science, is of infinitely more importance 
than equipment in Greek, Latin, Literature and Music. It is cer- 
tainly true that these homely accomplishments and virtues are a 
source of greater happiness and comfort in the home than all the 
other so-called higher accomplishments. 
What is needed in this day and generation is the elevation of 

the science and art of housekeeping, to that of the other arts and 
sciences. It is a lamentable fact that the girls of today will work 
in stores, shops, and factories, at well-nigh starvation wages, rather 
than do housework. Last spring I was talking with a young lady 
whom circumstances had made necessary that she earn her own 
living. In the course of our conversation she told me she was 
yoing to work in Blank’s store, in Ellwood City, the next week. I 
inquired as to her salary, when she replied “three dollars a week until 
September; after that, four dollars, except during the holidays, five 
dollars.” “Oh,” I said, “Mary, why don’t you do housework; I can 
give you the name of half a dozen good women who need your ser- 
vices, and who will give you the same wages, and your boarding 
and room besides.” She replied, “Mrs. Wallace, I would like to; 
I just love to do housework; but you know it’s so degrading. A 
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girl who does housework now-a-days isn’t considered anybody.” This, 
I find, is the prevailing opinion of our American working girls, but 
how or why such an idea could have originated, I have not time to 
discuss. The fact is, this idea prevails, and has become so deep- 
rooted that it will prevail until the state takes it up, and the house- 
hold arts and sciences are added to every public school curriculum 
in the land. 

Domestic science is being taught to some extent in the public 
schools of our larger cities, and in some of our colleges and univer- 
sities, but the hundreds of thousands of girls in the country need 
the instruction, and must have it. You say, “how can we reach 
them; how can these things be taught in our isolated rural schools?” 
Let me tell you. As most of the members of this institute know, I 
am an ardent advocate of the consolidation of the rural schools. 
That little children must walk a mile and a half or two miles to 
school through all sorts of weather, often the thermometer below 
zero, is a blot on our twentieth century civilization. But if our 
schools were effective, if they gave our children a practical educa- 
tion, we would not have so much to complain of, but you know they 
are not what they should be—what they can be made. 
Many of you here tonight remember the blast furnaces down the 

Beaver, one at Wampum, and the other a short distance below Rock 
Point, and there were others throughout the country. These fur- 
naces were considered great in their day, but they have disappeared, 
and grass grows over their ruins. The larger furnaces along the 
cities and towns along the reilroad can do better and cheaper work. 
They can economize and conserve all the forces that go to make a 
good furnace. 

So will it be with the district schools. They will pass away, and 
their isolated forces will be concentrated in the consolidated school, 
in which manual training, nature study, agriculture, the household 
arts, and other vital things, necessary to make a practical education, 
will be taught effectively. This thought, friends, I would impress 
upon every one of you, and earnestly ask your best work and in- 
fluence along the line of consolidation. The children of the country 
deserve, and must have, as nearly as possible, the same advantages 
as the children of the city. I trust you will pardon this seeming 
digression from my subject, for really it was not. The rural school 
and the farm home are inseparable. The influence of one is felt 
upon the other, and therefore, is it not most important that the 
influence of the school shall make for the betterment of the 
home, not only the homes of today, but those of the future. 

DRUDGERY. 

Almost the first thing the housemother should do is to transform 
drudgery into pleasant work. Indeed, the one thing that all work- 
ers need to do, and perhaps farm folk more than any other, is to 
keep above the thought of drudgery, to look beyond the toiling to 
the results. To illustrate this thought, I will read a letter written 
by Mrs. Garfield to her husband before he became president, in the 
hope that it may prove an incentive to more exalted work in the 
home. She wrote: “I am glad to tell you that out of all the toil 
and disappointment of the summer just ended, I have risen up to 
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victory; that the silence of thought since you have been away has 
been for my spirit a triumph. I read something like this the other 
day: ‘There is no healthy thought without labor, and thought makes 
labor happy.’ Perhaps this is the way I have been able to climb 
up higher. It come to me this morning when I was making bread. 
I said to myself, ‘Here I am compelled by inevitable necessity to 
make our bread this summer. Why not consider it a pleasant 
occupation, and make it so, by trying to see what perfect bread I 
can make?’ The whole of my life grew brighter. The very sun- 
shine seemed to flow down through my spirits into the white loaves, 
and now I believe that my family is furnished with better bread 
than ever before, and this truth, old as creation, seems just now to 
have become fully mine: that I need not be the shrinking slave of 
toil, but instead its regal master, making whatever I do yield its 
best fruits.” 

EXECUTIVE ABILITY. 

Executive ability is needed in the housemother, fully as much, if 
not more, than in the Speaker of the House of Representatives. 
Without it, confusion will reign in her household, and she herself 
may rush hither and thither for eighteen hours out of the twenty- 
four, yet accomplish little except to work herself into a nervous 
headache. The housekeeper should plan the work carefully. Some 
housekeepers plan their work for the day in the morning before 
they arise, and study how they can accomplish that work with the 
least labor and expenditure of’strength. This is the part of wis- 
dom, but I am sorry to say that most women on awakening in the 
morning, jump out of bed hurriedly, hurry into their clothing, and 
hurry off to the kitchen to hurry up the breakfast, and keeping up 
this continual hurry they are tired and exhausted before the middle 
of the day. Ah, this fever of excitement, under which so many 
work, is most detrimental to health and happiness, for it is one of 
the great causes of nervous ailments so common among us women. 
An old Arab proverb is “Hurry is the Devil,’ and, my sisters, I 
warn you tonight to keep yourselves free from his malign influence 
by keeping yourselves calm and serene at all times. If, however, 
you should at any time feel that you are becoming hurried and ex- 
cited with your work, or when you are going somewhere you cannot 
find some of the belongings that you wish to wear, and your sure 
you’ll miss the train, or be too late for that meeting, and you are 
losing control of yourself, stop long enough to say, “Get thee behind 
me, Satan,” and if you speak firmly enough he will leave, and in his 
stead calm and serenity will reign, and you will get that work done 
without any trouble, or you’ll make that train or get to that meeting 
on time. But if you should not, there will be another train, and 
there will be another meeting. Peace of mind is paramount to 
everything else in the life of either man or woman. 

WORRY. 

And now I want to speak of something that is akin to hurry, which 
is worry. Worry is one of the worst things in which any one can 
indulge. Persons who worry are not fit companions for anybody. 
They are not happy themselves, and they keep every one about them 
in hot water, unless, indeed, it be true, in rare instances, what the 
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little boy said when asked about his mother “Oh, she’s all right, 
but she’s worrying awfully about the crops; she thinks they’re going 
to be a failure this year; but then mother’s never happy unless she’s 
worrying about something.” I hope none of us derive our pleasure 
in this way. There are housekeepers who worry over their work, 
and I want to tell you, worry is the enemy of work. It enlarges it, 
and distorts it, and makes it appear so prodigious, to what it really 
is. Take, for instance, the attic, which ig such a bugbear to most 
women at house-cleaning time. It is not half the job to clear up 
that attic as they imagine, if they would only get at and do it, and 
not think about it and worry over it. The same may be said of all 
what we call “hard jobs.” A good neighbor of mine was visiting 
one spring. When I went to the cellar for something, she went 
along, and as I opened the door she exclaimed, “Oh, my! you have 
your cellar all cleaned and white-washed, and I haven’t touched 
mine yet, and it’s just as dirty and moldy as it can be; I’ve been 
worrying about it for weeks.” She is a strong, healthy woman, who 
does her own work. She took time to go visiting, but how much 
better it would have been for her, for her peace of mind, and per- 
haps for the health of the family, if she had first cleaned her cellar, 
and then gone visiting, with no thought of its dirt or mold to worry 
her. 
Another trouble with many housekeepers is, they try to do too 

many things at once; they get too many irons in the fire, and the 
result is they do not accomplish as much as they had expected, and 
then they worry. Every housekeeper should make it a rule to do 
the most important and necessary things first, and do them well, 
and throw overboard from their minds the forty odd things that 
can wait until they have time to do them, and let them go without a 
thought until that time comes. Ordinarily, work in itself never 
killed anybody, but when it is performed to the accompaniment of 
nervous worry, work which in itself is a blessing, degenerates into 
drudgery, which is a curse. 

I have been speaking only of what we call little worries, or worry 
over little things, but friends, it is most important that we avoid 
this. It is not so much great trials or troubles, but rather the little 
“daily dyings” that cloud the sunshine of life. 

Unavoidable trials and troubles and sorrows of various kinds come 
to all, to every one, the high and the low, the rich and the poor, who 
live an average lifetime. No one is exempt. Sorrow, it hath been 
said, is the soul’s gymnasium, making us stronger, and enabling us 
to bear more bravely whatever may become our burden. I would 
not tell you, as so many lecturers and writers do, to always look on 
the bright side of trouble—that every cloud has a silver lining, 
for the reason that our mental vision may be so blinded by the 
shock of contact with that trouble, that we are unable to see any 
bright side, any silver lining. The only thing for us to do, when 
trouble of any sort presents itself in our pathway, even though it 
threaten to overwhelm us, and we feel as it bursts upon us, as if 
the very heavens are crashing round our head, is to rise in our 
spiritual strength and face that trouble squarely and bravely as a 
fact, as but an incident in our lives, and not allow it to overcome 
us either mentally or physically, doing the best we can under the 
circumstances. 

20 
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But, friends, the man or woman who has a sublime faith and trust 
in the destiny—the Divine Destiny that “shapes our ends” is the 
one who can meet every emergency and every obstacle in life’s 
pathway triumphantly. And there is a point which may be gained 
by mental toil and struggle and faith, from which we can, like the 
traveler on some lofty mountain height, look down upon storms 
below, while he is walking in sunshine. 
Human nature, however, is so prone to magnify life’s little 

crosses. The State of New York has been obliged to enlarge her 
asylums, and build new ones, to accommodate her rapidly increasing 
insane, whose minds were wrecked by financial losses during the 
panic last fall, and we scarcely pick up a newspaper anymore in 
which there is not an account of a suicide because of financial 
trouble. 

In striking contrast to these was the Wall Street broker, who went 
home one day last winter and said to his wife, “Well, Molly, do you 
know we are not worth a cent this evening? I couldn’t meet the 
call on copper this morning, and had to let her go, and it simply 
wiped ‘us out.” Woman-like, she began crying, when he said en- 
couragingly, “Never mind; don’t cry; I began life with a shoe string 
and a barlow knife in my pocket, and can do it again. We'll get 
along all right; never fear.” Now, this is the spirit which all men 
and women should cultivate. I include women, because I can name a 
woman whom her friends told was “a raving maniac” because of her 
husband’s losses a few weeks ago. We should not become so en- 
grossed in our business that if it is not a financial success, we are 
in despair. It is right to try to better our condition, to make money, 
if we make it honestly, but we should not set our hearts upon it, 
to the exclusion of everything else. In these days, when riches, 
as never before, are “making themselves wings and flying away as 
eagles,” we should ever remember that fortune is a fickle jade, and 
that often when we think we have her in our grasp, she gives us 
the slip. 

These lines from Omar Kyyham beautifully express the idea I 
would convey: 

“The worldly hope men set their hearts upon, 
Oft turns to ashes; or it prospers, and anon, 
Like summer snow upon the desert’s dusty face, 
Lighting a little hour or two, is gone.”’ 

DISCONTENT. 

Another habit that is all too prevalent both among men and 
women is restless discontent. Persons who have allowed this spirit 
to take possession of their hearts, are of all people the most miser- 
able. They are never at rest. They are forever dreaming of what 
might have been. They look before and after and pine for what is 
not. They are like the voices of the wind, which moan for rest, but 
rest can never find. 
We should cultivate a spirit of contentment, and, as Prof. Swing 

says, “Set up all the higher ideals’”—a quiet home, vines of our own 
planting, a few books full of inspiration, a few friends worthy of 
being loved, and able to love us in return, innocent pleasures that 
bring no pain or remorse, a devotion to the right that will never 
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swerve, a simple religion devoid of all bigotry, and full of trust, 
hope and love, and to such a philosophy the world will give up all 
the empty joy it has. 
Epicures tell us that contentment consists not in great wealth, 

but in few wants. Ruskin says to watch the corn grow, or the 
blossoms set, to draw the hard breath over the plowshare or spade, 
to read, to think, to live, to pray, these are the things that make 
men happy and contented. Timothy, you know, classes contentment 
with Godliness, when he says “Godliness, with contentment is great 
gain.” 

If there is any class of persons who should be contented at all 
times, but especially in such times of financial depression as our 
nation is now passing through, it is the farmer. Ah, yes, my friends 
of the farm—men and women—I am sure if you could but realize 
the hunger, the want and the woe, that is, and has been stalking 
through our cities and towns the past months, you would go home 
tonight praising God that your lines were cast in the country, on 
the farm, where if one works and is economical, he will never hear 
his children crying with hunger, and have nothing to give them to 
eat. 

BEAUTIFYING FARM AND VILLAGE HOMES. 

By Mrs. C. W. BRODHEAD, Montrose, Pa. 

In taking up the subject of beautifying village and farm homes, 
my idea is that beautifying the home does not wholly consist of 
the decorations and surroundings of the home, but that each in- 
mate has a part to do. In none of the ancient languages, nor in 
those of modern times, aside from English, is there a word expres- 
sing the ideas and associations which are aroused at the sound of 
the simple word “home.” 

In this great fact of “home” lies the superiority of the people 
who enjoy it and know full well what it means. It is the centre, 
the unit, the hub, around which everything revolves, from which 
everything of national good flows. There can be no great people, 
no great nation without its inspiration, “Home, Sweet Home.” Dr. 
Stark says, “The only test of the utility of knowledge is its pro- 
motion of the happiness of mankind.” Viewed thus, the subject 
I am about to treat, presents claims superior to most others, and 
is eminently worthy of study. The superintendence of a house, and 
the management, forethought, domestic economy, and good sterling 
sense, requisite for the discharge of this duty, demand application 
and perseverance, and ought to receive as much, at least, as is 
bestowed on the acquisition of music, painting, or any of the orna- 
mental acomplishments. Young ladies are educated to shine in 
society; would it not be well if they were also sedulously taught by 
a system of training to perform the homely duties which make the 
home the abode of comfort both indoors and out. 

It has been said that Americans in general have little attachment 
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for home. Often, indeed, is the domestic comfort, so prized in Eng- 
land, absent from the abodes even of the wealthy in our land. May 
not this undeniable fact and the roving propensity of young people 
in this country, be attributable to the circumstance that girls whose 
conditions exempts them from servitude, are brought up wholly 
without reference to home duties? Even those who may depend 
on their own labor for a subsistence, are taught some trade, or 
superficially qualified as teachers, or instructed in various branches 
or needle work, while they know little or nothing of household mat- 
ters; though such knowledge would enable them to command inde- 
pendence. 

It is not alone the wife and mother who should be skilled in 
domestic affairs; every girl who has emerged from childhood, is 
liable to be called on to take charge of a house. If the mother is 
ill, or deceased, why should the father of daughters sixteen and 
eighteen years old be compelled to look elsewhere for a housekeeper, 
and intrust the management to the hands of a stranger? The gen- 
eral cultivation of this valuable knowledge, too, would make the 
occupation of a “help,” or servant, more acceptable to thousands 
who now prefer starvation in a garret, or the ruin of health in 
sedentary employments. The more attention is turned to this 
branch of learning, the more will its importance be recognized, and 
the higher place will it assume in the list of useful arts; and a 
degree of respect being accorded to those who excel, more will be 
found ready to engage in it as a profession. 

What an improvement would be made by such a result, in our 
social and domestic life! I would not be understood to say that we 
would have a woman merely an upper servant in the house it is her 
province to guide, or that I undervalue intellectual attainments and 
elegant occupations. But it will not detract from the charm of 
these, nor from the dignity of the well-bred lady to be familiar with 
the routine of domestic duties, well acquainted with the minutia of 
household economy, and competent to direct, or if need be, teach 
her servants; aye, even, to do things herself in cases of necessity. 
On the other hand, will it not enhance admiration and strengthen 
regard, to see that she possesses these acquirements and is willing 
to exercise them to promote the comfort of others? Who can tell 
that she may not, at some period of life, be thrown into circum- 
stances where the mere fine lady would be utterly helpless, or where 
intellectual refinement and distinguished position may prove less 
available than industry, ingenuity, and practical common sense? 
What is a kingdom, a merchant’s counting-house, or a mechanic’s 

work shop without a head? I do not mean a mere master, but a 
presiding intellect to plan, contrive, direct, and guide. Not less 
absolute or important is the rule of a sensible woman in her own 
home. She has full scope for the exercise of good taste, prudence 
and refinement. She is invested with an amount of responsibility 
she perhaps never dreamed of, for her influence over the temper, 
habits, actions, and disposition of those about her is very great, and 
great in proportion should be her self-government, for with self 
the command must begin, if it is to be worth having. 

There is much talk, now-a-days, about the “rights” and “mission” 
of woman. Without entering into the merits of the subject, I would 
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only say, that if women from the highest to the lowest, were system- 
atically educated to wield properly the great power they possess, 
a power which can be made to move the secret springs of actions, 
and the machinery of business, they would have little reason to 
complain of the want of influence. And were they so trained to 
enter actively and energetically into domestic employments and af- 
fairs, that none could deem it a pursuit unworthy of them, they 
would find ample scope for the exercise of their faculties, and the 
acquisition of means to live. Neither would I have domestic econ- 
omy and home duties vaunted, or made the constant theme of con- 
versation; they are the private employments of a woman. She 
must study other things in order to entertain her relatives and 
friends. Those who talk most of their duties are generally those 
who perform them most imperfectly. 
When a man returns to his home, or enters his sitting room, 

fatigued and perhaps disappointed by the business of the day, he 
does not want to be annoyed by the detail of domestic accidents, 
the misdemeanors of servants, and the cheatings of trades-people. 
He has had his worries during the day, too, and with that pride, 
or reserve, or want of confidence which is peculiar to most men, 
he perhaps keeps them to himself. Let his example be followed in 
all cases, where advice, or support, or assistance is not absolutely 
necessary and pleasant, cheerful themes be chosen, or some amuse- 
ment be selected which shall render the evening and leisure hours 
those of relaxation, and enjoyment and tend to give a charm and 
zest to home which no other place can possess. Men are free to 
come and go as they list, they have so much liberty of action, so 
many out-door resources if wearied with indoors that it is good 
policy, if nothing else, to make home attractive, as well as comfort- 
able. 

This world is a beautiful one, spite of what grumblers say, and 
thousands would find it a much happier one if they studied more 
what they ought to do, and sought their pleasures, or indulged their 
fancies less. Every human being exercises some influence on the 
character, happiness, and destinies of others, and is accountable for 
opportunities wasted and blessings neglected or transformed. This 
is especially true of women. Every sensible, high minded, right 
hearted woman, be she peeress or peasant, is, or may be, a blessing 
to many; if not by great deeds or achievements the world calls 
heroic, by a simple, quiet, straight-forward performance of the 
duties which lie before her and are therefore given her to do. 
Thinking of happiness, we think of home. It seems to me that a 

happy home is the nearest approach to heaven we are likely to find 
here on this terrestial ball; it almost seems to me that it is the ex- 
pression on earth of that ideal which the race has so long held of 
a heaven after death. Where happiness, where love is, there is 
heaven. The most beautiful mansion in the world, magnified in pro- 
portions, with furnishings beyond the ordinary power of descrip- 
tion, is not home unless the inmates thereof are filled with the spirit 
of loving and giving. Indeed, it seems to me that the palaces of the 
very wealthy—in money—are never homes in the true sense of the 
term; that the highest type of home is found among people of the 
middle class. In such homes the members are united. They are 
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interested in each other and in the home life. They learn the lesson 
of appreciation, to show their love in words and deeds, and so they 
find the real happiness of home. ‘They plan“for a new carpet, a 
desk, a set of furniture, something that is to benefit them all; and 
all help along and rejoice in its acquisition. 

Be sunny. Do you know that a sunny disposition is the most to 
be desired in life? We do not depreciate the value of money, well 
knowing that in moderate amount it is very essential to our wel- 
fare; but if we were compelled to choose between a large fortune 
and the faculty of extracting sunshine from a cloudy day, we should 
choose the latter without an instant’s hesitation. Because it is 
happiness, we are all seeking for, and money alone will not give 
happiness; while the mind which is content and glad, which sees 
beauty in the common things of life, is a source of joy always. To 
wear a bright, hopeful countenance, to radiate joy and encourage- 
ment, is a duty we owe our fellow creatures; the reflected warmth 
and brightness of a sunny disposition is sure to make glad its pos- 
sessor. 

Try to avoid sadness and worry. There is no more noxious weed 
in the garden of life than worry. Another bad habit to overcome 
or avoid contracting is that of “borrowing trouble.” People who do 
this are never the ones who do the best work or are prepared to 
meet real trouble when it comes. There was once a man who was 
always looking for a fire in his house and expecting one every 
night. He had all kinds of extinguishers to fight fire. At last it 
came, but as usual the unexpected happened. His night shirt 
caught fire and his neighbors will never forget the sight he pre- 
sented as he ran screaming down the street, (leaving his fire ex- 
tinguishers behind) yelling for help at the top of hig voice. A man 
who seldom thought of fire, but knew what to do, caught him and 
threw him down, rolled him over on the ground, and he rose up a 
singed but wiser man. 

The laughter of boys and girls is, and ever was, among the most 
delightful sounds of earth. Truly there is nothing sweeter or 
pleasanter to the ear than the merry laugh of a happy, joyous boy 
or girl, and nothing dissipates gloom and sadness quicker and drives 
dull care away like a good hearty laugh. We do not laugh enough; 
nature should teach us this lesson, it is true. The earth needs the 
showers, but if it did not catch and hold the sunshine too, where 
would be the brightness and beauty it lavishes upon us? Laugh 
heartily; laugh often; not boisterously, but let the gladness of your 
hearts bubble up once in a while. and overflow in a glad mirthful 
laugh. 
When an American farmer, after a protracted absence starts to 

return “home,” he does not think of it as simply a domicile, a place 
to stop at; the word means to him far more. His affections, his 
aspirations, his whole being are touched and wrought upon by 
the visions in a whole panorama; the farm and its adjuncts, the 
lowing cattle, the barking dogs, the cackling chickens, all the sights 
and sounds made familiar to him by long associations. In the 
centre of it all is a figure called “mother,” without which home in 
the real sense cannot exist. 
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It is because of the peculiar regard bestowed upon woman among 

the English speaking people, the estimation in which she is held, 

the deep respect and almost reverence felt for her, that “home” as 

we know it, becomes possible: 

“A little lad came in one day, 
With dirty shoes and tired feet; 
His playtime had been hard and long, 
Out in the summers noontide heat. 

“<«T’m glad I’m home,’ he cried and hung 
His torn straw hat up in the hall, 
While in the corner by the door, 
He put away his bat and ball. 

““‘T wonder why,’ ’twas laughingly said, 
‘This little lad always comes here, 
When there are many other homes, 

As nice as this, and quite as near.’ 

“He stood a moment deep in thought, 
Then with the lovelight in his eye, 

He pointed where his mother sat, 
And said, ‘she lives here, that is why.’ 

“With beaming face the mother heard, 
Her mother’s heart was very glad; 
A true, sweet answer he had given, 
That thoughtful, loving little lad. 

“And well I know that hosts of lads, 
Are just as loving, true, and dear, 
That they would answer as he did, 
‘“’Tis home, for mother’s living here.’ ”’ 

Did it ever occur to you that home is the place for good man- 
ners? Perhaps I should say that home is the place, above all others, 
unless good manners are to be carried into every,department of life, 
as should be the case; and possibly I should substitute “courtesy” 
for the term good manners. To me it is far more expressive, and 
either are more so than politeness which is cold and superficial. 
Teach the children to be courteous to each other no less than to 
their elders. This is most easily done by placing before them a 
good example which is far more effective than precept unless both 
go hand in hand. For little folks are great imitators. If when 
mother drops her handkerchief, father picks it up, as he is pretty 
sure to have done during his courtship days, the children do nol 
fail to make a note of it in their bright minds. 

In the same way, they receive lessons of thoughtfulness, and of 
courteous and kindly words and actions. They learn that the pro- 
per thing is to acknowledge all favors in gracious manner, to show 
appreciation and receive it in the same spirit. Inculcate the spirit 
of courtesy in your homes. Good manners should not be kept for 
company use only. Make them part and parcel of everyday life, 
that even the stranger at our gates may be blessed. To make the 
evenings at home attractive, let us have some good books to read 
and take an active part in the children’s conversations. Encour- 
age them to talk over the joys and sorrows of the day. Teach them 
to look on the bright side and don’t let the only jolly evenings of 
the vear be at holiday time. Make home attractive for the boys. 
Teach them to cultivate a spirit of patriotism and love of country 
and loyalty to the flag. 



304 ANNUAL REPORT OF THE Off. Doc. 

Handsome furniture will not, unaided, make rooms cheerful. 
The charm of a cozy home rests principally with its mistress. If 
she is fortunate enough to have sunny rooms, her task is half done. 
In apartments into which the sun never shines recourse must be had 
to various devices to make up so far as may be, for this grave lack. 
A sunny room should have bright and joyous color in its furnishings. 
Ferneries and shade loving plants may contribute their cheer to the 
room. An attractive room need not be too orderly. <A book left 
lying on the table, a bit of needlework on the window-sill, an open 
organ or piano, may indicate the tastes and occupations of the in- 

-mates, without suggesting that there is not a place for everything 
in the room. A bird singing in the window, an aquarium on the 
table, domestic pets moving about as if at home, these give life and 
brightness to a home. Pictures on the walls, if selected with taste, 
are ever fresh sources of enjoyment. Newly painted and neatly 
papered rooms add much to the beautifying of the home, and this 
can be done with very little expense. Simplify your methods; don’t 
try to have your rooms loaded with useless furniture to dust, clean 
and move about. Don’t feel you must try to keep up with the con- 
stantly changing fashions. The woman with too much house is 
next to the woman with nerves, and she usually acquires “nerves” 
before she dies. 

Before closing, I wish to speak of beautifying the yards, where 
the husband and father has his part of the work to do. Now let us 
take a look at the back part of the house, where the wife and mother 
spends most of her time, and perhaps can see nothing but old 
boards, rotten fences, or tumble down buildings; and if so, clear 
these away and plant some berry bushes, such as raspberries, black- 
berries, currants, or anything that will be of some use. At the same 
time, do not forget the summer flowers which are pleasing to the 
eye and a joy forever, such as pansies, china asters, scarlet sage, 
marigolds, and many of the old fashioned flowers that are easily 
raised and cared for. 

Another very important thing to consider is where the slops of 
the house are emptied. Does the good wife empty it right out near 
the door, causing an unsightly, ill smelling, and disease breeding, 
fly collecting place, or does she have to carry it away forty or fifty 
steps to prevent this. If she has to do either, do not allow this to 
take place any longer, but dig a trench, put in some kind of tile or 
board drain to carry it away, and thus lighten the wife’s labor and 
help to beautify your home. 

Now, as to the front yard: the more attractive you can make it, 
the better. Have you shrubs growing there, if not, and you have 
room for them, get some, for they will add much to the beauty of 
the yard. I would advise having the flower beds at one side, or at 
least, in some place where they will not interfere with the making 

of a smooth velvety lawn. In this shrubs may be planted, but do 
not cut it for beds if you can have them anywhere else. Often two 
or three shrubs will produce an effect, where half a dozen would 
make everything look crowded and give a bad general effect. There 
is so much can be done to beautify a home that life inthe village, 
or on the farm is full of joy to every normal man or woman who 
takes advantage of what it offers. 
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THE SANITARY HOME. 

By MRS, MOLLIE MACCLAUGHRY ALLEN, Oswego, N. Y. 

Sanitary comes from the Latin sanitas, which means conducive to 
health, or relating to the preservation of health. Hence the sani- 
tary home means the healthful home. Health is, in my opinion, 
the thing most to be desired in this life, for w ith’ health all other 
things may be added; or, failing, the addition will not be missed. - 
What are millions to one whose stomach refuses anything but a 
diet of toast and tea; whose nerves are racked by hours of sleepless- 
ness? Broad acres, well-stocked, and beautiful homes matter not 
without that joy of living that comes from the sound mind in the 
healthful body. You all know the weakening effect that disease 
has upon the mind; I believe, nay, I know, that disease and ill- 
health tend to lower the moral tone no less than the mental power 
of the individual. Therefore it should be the most sacred duty of 
the wife and mother so to rule her household that they may go 
out to their life-work strengthened and helped by the pure, clean, 
healthful home atmosphere. 

But how shall we do this? How keep disease at bay? We may 
do this in two ways: by protecting the body as far as is possible from 
the germs of disease; and by making the body so strong and full of 
vigor that it will resist the attacks of these germs. 

The second question brings into discussion the question of diet, 
how to feed children for growth and vigor, and is too long to be 
considered in this little talk. So we can only discuss the question 
of how to protect the body from its foes. Just as the farmer wages 
war upon the foes of his crops and orchards, such as potato beetle 
and the San José Scale, so have we to fight in protection of our 
healthful home, the more subtile, because invisible foe, the disease 
germ. 

All bacteria, or germs, as they are commonly called, the helpful 
as well as the harmful kind, are the smallest and lowest known form 
of living matter. They are tiny plants of the very simplest kind 
of construction, consisting of a single cell. They reproduce them- 
selves by division; that is, the cell lengthens, a wall is put in, and 
two independent plants take the place of one. If conditions are 
favorable, they may do this in from 20 to 30 minutes, so you can 
see how enormously they can multiply in a short time. They are 
able to swim in liquids, but are unable to travel otherwise, only as 
they are blown by the wind, or carried by other bodies, such as in- 
sects, dust of the air, clothing, skirts or womens’ dresses, ete. Like 
other plants they require food (carbon, nitrogen, ete.), warmth and 
moisture for their growth but they can accommodate themselves to 
hard times, some kinds even living in water that has been distilled. 
But, unlike other plants, direct sunshine is death to germs, the ex- 
posure necessary varying from a few minutes to some hours. 

Since these germs reach us by means of other bodies, what is it 
most necessary to guard in our welfare? Insects, water, air, milk, 
and other foods. 

20—7—1908. 
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As you will all probably know, it has been determined beyond 
a doubt that, not only that scourge of the South, yellow fever, but 
our own dread malaria, is caused by the bite of a mosquito bearing 
the germs of the disease. It is also known that the typhoid fever 
germ, which, I believe, can cause infection only by the way of food 
or drink, is often transferred to the table by the common housefly, 
which has come in contact with waste from the patient that hag not. 
been properly disinfected. Screens are cheap, and with a little care 
in seeing that they are used to keep insects outside—not inside— 
they will eliminate this danger. Warfare may also be waged upon 
these foes by depriving them of their breeding places. The eggs 
of the housefly are deposited in the manure piles, and at one stage 
yf their existence the mosquitoes must have stagnant water, be- 
coming those wrigglers so familiar to all. Do away with empty 
eans, broken dishes, and unfilled pools which, with every rain, form 
a happy home for innumerable little wrigglers. A pool which cannot 
be drained or filled may be covered with a thin film of kerosene; 
this interferes with the breathing of the wrigglers, and, as mos- 
quitoes do not travel far from their birth-place, will lessen the num- 
ber of annoyances as well as the danger. 
Another source of disease should be safe-guarded in the sanitary 

home—the water supply. Remembering that the germ of typhoid 
fever and many intestinal troubles are carried by impure drinking 
water. Consider these few questions: Is the drainage of the land 
toward, or away from the well? Is your well, if a dug well, pro- 
perly protected from the surface drainage by a water-tight wall 
and curb? Is your soil of a gravelly, leachy nature? Do you throw 
dish-water, wash-water, and other slops containing organic matter, 
near the well, to form a breeding place for the bacteria which may 
be washed into the well by rains? Are the outhouses provided with 
water-tight vaults, or otherwise arranged so that there may be no 
leakage to the well? Can any living animal get into the well? 
What kind of pump do you use, and are your utensils for water kept 
properly cleansed? The poetical “old wooden bucket,” the “moss- 
covered bucket,” was probably as unsanitary as anything we could 
imagine. Pure water supply is perhaps one of the most difficult 
problems, as it certainly is one of the most important. Our bodies 
are largely composed of water, and it should be freely used each day 
—outside as well ag inside—to secure the best physical well-being. 

Milk should form a part of the diet of the farmer, because it con- 
tains in a digestible form about 4 per cent. of the nitrogenous 
material that is needed to form that balanced ration that we con- 
sider so carefully in feeding our stock, but too often neglect in our 
own diet. But unless care is taken to have the milk pure, it be- 
comes a menace to health instead of a beneficial food. 

There is not quite the danger from impure milk on the farm that 
we have in the city, because it does not have to pass through the 
various stages of transportation and waiting that city milk suffers, 
but nevertheless there is much room for improvement in the clean- 
liness and healthfulness of much farm milk. The first thing to be 
sure of is that there is no disease in the herd, for tuberculosis and 
other diseases may be passed from cow to man by means of the 
milk. Then, too, when we think that the milk in the udder is 
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free from all disease germs except those which may come from dis- 
eased cows, and that all other cases of contamination must come 
from the outside, it becomes merely a problem of protecting the 
milk from bacteria in its course from the cow to the human stomach. 

This, until the milk reaches the house, must be the particular duty 
of the father in protecting the home. Is it necessary to repeat 
that the stables must be kept clean and well-ventilated, and the 
cows should be kept clean and well-brushed, so that the dust falling 
into the milk and carrying with it germs, will be lessened? It 
is a great help to keep the long hairs on the flanks and udders 
clipped, and to wipe just before milking with a cloth (dampened). 
Of course, the hands of the milker should be clean, and it is well 
to discard the first milk from the ducts, a sit has been found to be 
worthless, and contains germs which have entered from the out- 
side. I might suggest, that as bacteria laden dust is heavier than 
air, and will settle, the use of the protected top pail recommended 
by the Cornell Experiment Station. They have found a wide dif- 
ference in the number of bacteria in the two pails under the same 
conditions—thirteen hundred in the one, and three hundred an] 
twenty in the other with one-half as large an opening. Milk should 
be at once removed from the stable, cooled below 50 degrees, and 
kept in a sanitary room; the best protection is in quick cooling and 
keeping cold, for we have seen that the germs require warmth for 
their development. 

It is the housewife’s caife that the milk vessels should be in 
proper condition, and, it seems foolish I know to speak to house- 
keepers of something so obvious as the need of clean milk vessels, 
but an experience of mine not long ago opened my eyes to the fact 
that there may be fewer milk vessels clean and properly sterilized 
than we have suspected. 

I was calling on one whom we have supposed to be a good house- 
keeper, and remarking the difficulty and time consumed in keeping 
a certain make of separator clean, especially when left to the care 
of a servant. I said mine would not keep it clean, and, in fact, 
I believed that it could not be kept clean, without a greater amount- 
of labor than some other kinds, so did not intend to keep it. She 
replied that she had no trouble with the same make; that it took 
but a few minutes to wash it. I could not see how she could be 
so sure that there was no filth in the little depressions in so short 
a time, and she brought in the articles to prove her statement. In 
every little wrinkle one could scrape off enough to hold on the point 
of a pin; not much, I admit, but enough nevertheless, to form a 
home for hundreds of the microscopic germs. Are we careful to 
see that our pails, pans, creamery cans or separators, each crack 
and wrinkle, if you have not the smooth ones, are properly cleansed 
in pure water with some antiseptic such as a 2 per cent. solution 
of washing soda, thoroughly scalded by steam of boiling water and 
placed in the sunshine protected from the dust? Do we frequently 
boil all our strainers and other cloths in a solution of washing soda? 

It would be superfluous to repeat the lessons that every child is 
now taught, of the necessity of a supply of oxygen to burn up the 
wastes of the body in the lungs, and of the necessity of getting rid, 
in our homes, of the resulting carbon dioxide and other impurities 
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thrown off in breathing. In sickness, especially, every care should 
be taken to have complete change of air very frequently in the 
sick room, and in health such change will often do away with head- 
aches, tired feeling, etc. It should be the care of the mother to 
see that the air is pure and this is easy enough in the summer when 
the doors and windows can be thrown wide to God’s free air and 
sunshine. Be sure to have fresh air in the sleeping rooms, for 
there we spend at least a third of our existence. Do not be afraid 
of the night air; it is not so dust and germ-laden as that of the 
day; but if you fear the draught either summer or winter, you can 
try the simple little device of the muslin curtain ventilator. Just 
a piece of five cent muslin tacked to a frame made to fit the window, 
and you have free passage of fresh air and eliminate the draught. 
Children brought up in properly ventilated homes stand much better 
chance of resisting tuberculosis, which causes annually about 40 
per cent. of the death rate. 

The greatest danger to food is from the dust in the air and the 
unsanitary places in which it is stored. The refrigerator should 
be frequently cleaned with a solution of washing-soda, and all dark, 
damp corners thrown open to the light and air. All feod in the 
process of preparation should be protected from the dust; no sweep- 
ing or stirring of the dust should be done while one is making bread, 
and all food should be carefully covered. As the germs grow best 
in the dark, let in the light; as they need warmth, let us keep 
the perishable food cool; as they like moisture, keep things dry. 

Possibly you may think that I am trying to make work harder 
by suggesting such scrupulous care of household utensils and furni- 
ture. No, indeed; I would do all in my power to lighten the labors 
of the housewife, already over-burdened in these days of scarce and 
incompetent help, and will leave these few suggestions for your 
future reflection. Let us do away with the old-fashioned, heavy 
draperies and upholstered furniture that requires so much care, 
and use only that which will stand the sterilizing effect of the 
wash tub and boiler and exposure to the sunshine. 

Let us do away with the carpets that are such a strain to take 
up and down, and make so much dust, and have rugs which can 
easily be carried out of doors and cleaned; then with an antiseptic 
solution and a mop dust may be removed without getting it into 
the air. It is no more work to dust the furniture with a cloth damp- 
ened in an antiseptic solution than with a dry one, and it effectu- 
ally disposes of the dust laden with germs. 

One more suggestion for your own health; do less baking of pie 
and pastry, and give your household a diet of fresh vegetables, milk, 
cheese, eggs and fresh fruits. Then you will have time to get out 
of doors yourself, and enjoy the growing of fruit, flowers and poul- 
try, and all of the beauties of nature. The out of door life is the 
ideal one, to my mind, but if we cannot be out of doors, let us have 
our homes partake of the freshness and wholesomeness of the open 
air and sunshine and furnish to our children the bodily health which 
is the inspiration for the clean, pure development of their mental 
and moral natures. 
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DEMONSTRATIONS IN WHEAT RAISING IN YORK COUNTY. 

BY PROF. FRANKLIN MENGES, York, Pa. 

These demonstrations were undertaken by the writer at the 
request of Hon. A. L. Martin to show that by careful and early plow- 
ing frequent cultivation between plowing and seeding time and the 
application of stable manure and the careful selection of seed year 
after year the yields of what may have been termed at the beginning 
of the demonstrations larger yielding wheats, can be still further 
increased. These varieties have been under observation indirectly 
for at least four years and in that time have yielded anywhere from 
25 to 40 bushels per acre field yields. These wheats have been 
observed, not as much as might have been desired, in rich and poor 
soils and under good and poor cultivation but always with carefully 
selected seed. Let me place special emphasis on the fact that these 
observations were made with farmers who live on their farms and 
own them and farm them and that no observations were made on 
rented farms. This is not said in disparagement of tenant farmers 
or farming. 

The farmers whose operations were under observation are not 
doing any fancy farming, but they are good plowers and cultivators 
and careful in the selection of seed. The wheat was not raised on 
experimental plots, but was produced in fields varying in size from 
six to forty acres. The manure of these farmers is not allowed to 
rot away in the barnyard, while it is not applied directly from the 
stable to growing crops as it should be, it is applied three and four 
times a year and in some instances more frequently so that there is 
little loss. 

These farmers with one or two exceptions follow the four or five 
years rotation of grass and corn, and either wheat in the corn 
stubble in the fall, or oats in the spring, followed in both cases with 
wheat the following fall, with sometimes a second crop of wheat 
where a crop of oats was raised, but usually grass seed is sown with 
the wheat that is sown after the oats and always with the wheat 
sown after the crop raised on corn stubble. In every one of the dem- 
onstrations here given grass seed was sown with the wheat, the 
timothy in the fall and clover in the spring. Not that we approve 
of this method, but it is the normal way of sowing grass seed and 
only normal conditions were under observation. 

The Department of Farmers’ Institutes of the State recognize 
that the yield of wheat per acre in Pennsylvania is too low to induce 
the farmers to continue raising it, as a fairly good paying crop, 
while at the same time the department sees that wheat is more and 
more becoming the food of all humanity as civilization advances, and 
that it must be raised. The average yield in the State of Pennsyl- 
vania in 1906 was 17.7 bushels per acre worth $15.93 at 90 cents a 
bushel, which is considerable more than the average prices paid 
throughout the State. 

The farmers whose methods have been under observation previous 
to the demonstrations and with whom the demonstrations were 
finally made are: William Dietz, Hellman, York county, Pa.; William 



310 “ANNUAL REPORT OF THE Off. Doc. 

Menges, Menges Mills, York county, Pa.; John A. Spangler, Spring 
Forge, York county, Pa., R. F. D. No. 2; Peter Menges, Iron Ore, 
York county, Pa.; John Moul, Iron Ore, York county, Pa.; Col. J. 
A. Stahle, York, Pa., KR. F. D: No.1; ME; Smith, Doyer York 
county, Pa.; Howard Anderson, Stewartstown, York county, Pa.; 
H. M. Anderson, New Park, York county, Pa. 

SOIL TYPES. 

The demonstrations were made on the soil types most prevalent 
in the southeastern section of the State. The soil of William Dietz, 
of Hellam, is underlaid with the siluric Cambrian limestone and 
is known as limestown soil and by the soil survey of the United 
States Department of Agriculture as the Hagerstown loam. 

The soil of William Menges partakes of the limestown and of the 
slaty soils, or it is formed from both, and therefore I suppose it 
would be recognized as partly Hagerstown loam and cecil loam. 

The soil of John Spangler lies geographically in the Hydro-Mica 
schist formation and is locally known as slaty soil and by the United 
States soil survey as cecil loam. 

The soil of Peter Menges belonges to the same formation as John 
Spangler’s except that it is finer and may therefore be classed as a 
cecil clay loam. 

The soil of John KE. Moul belongs geologically to the Potsdam 
formation and locally known as stony soil and by the United States 
soil survey as the porters stony loam. 

The soils of Col. J. A. Stahle and M. L. Smith belong to the new 
red sand stone and locally are known as red soils and by the United 
States soil survey as the Pennsylvania loam. 

The soils of the farms of Mr. Howard Anderson, Stewartstown, 
York county, and H. M. Anderson, belong geologically to the Eozoic 
or dawn of life formation and are known locally as micacious loams 
and by the United States soil survey as the Chester mica loam. 

WILLIAM DIETZ’S OPERATIONS. 

In 1904 the field on which the wheat under observation was raised 
was in grass. In the fall and during the winter of 1904 and in the 
spring of 1905 this field was manured and the manure plowed down 
in the spring of 1905 and the field planted with corn. After the corn 
was harvested the field was well cultivated—not plowed—and 
sown with wheat and a very good yield was obtained in 1906. As 
soon as possible after this crop of wheat was harvested this field 
was again manured and the manure plowed down early in August. 
Between the time of plowing and seeding, the field was harrowed 
four times, and rolled three times or it had seven cultivations. The 
wheat, the Rural New Yorker No. 6, was sown October 8, 1906, at 
the rate of two bushels to the acre. A fertilizer containing ten per 
cent. of phosphoric acid and two per cent. of potash was sown with 
the wheat at the rate of 200 pounds per acre. The soil was in 
elegant condition when the wheat was sown, the seed bed as fine as 
a garden. The land slopes to the southeast. November the 7th, 
the wheat was examined. At this time it had grown to a height of 
from four to seven inches had stooled very little, only here and there 
a tiller. This wheat was again examined April 15th, 1907. At this 
time it had grown to a height of from 9 to 13 inches. The stools 



No. 7. DEPARTMENT OF AGRICULTURE. 311 

were vigorous and strong, had a dark green color, few dead leaves 
and a strong root system. At this time the wheat had stooled, but 
not more than half the stools had two tillers and but few had three. 

The field was examined a third time, May 28, 1907. At this time 
the wheat was from 28 to 34 inches tall, had a dark green color and 
the stools that had two or three tillers at the first spring examina- 
tion had developed only one so that approximately 97 per cent. of 
the stools had only one tiller and where two or more tillers de- 
veloped they were shorter and not as vigorous. The root system 
was strong, the stems heavy so that the wheat stood well. A little 
early rust had appeared at this time on the lower leaves. The heads 
were formed but were still within the sheath and some time will 
elapse before they will be out. No fly had appeared at this time in 
this field. The field was examined the last time July 1, 1907. At 
this time the heads and wheat had fully developed but it was still 
unripe. 

The heads, Mr. Deitz thought, were not quite as large as usual 
lacking from two to four grains, The heads on most of the stalks 
growing upon stools with more than one tiller were as much as an 
inch shorter than those growing on stools with one tiller and the 
straw of stools with one tiller varies in height from 51 to 56 inches, 
while the straw of stools with two tiller varies from 30 to 41 inches. 
The grains in the two and more tiller heads were also smaller and 
not so perfectly formed. No late mildew appeared on leaf or stem 
and but very little damage was done by the fly, only here and there 
a stalk. This wheat was harvested July 16, and was shocked in 
the field until thoroughly dried. The wheat was housed in a barn 
and was threshed August 23, 1907, and yielded 363 bushels per acre, 
clean wheat. These are not drill measured acres but were surveyed 
by the writer. 

The kernels of this wheat as they come from the cleaning mill are 
nearly all similar in shape and are approximately the same size. 
Ten of these kernels laid end to end measured two and seven-eighth 
inches. The color of the grains was a little dulled by a heavy rain 
while the wheat was in the shock. No weeds or dirt were found 
in the sample. No smuty or musty kernels could be found and ap- 
proximately only two per cent. of the grains were damaged, some 
by the thresher and some shriveled. The kernels are usually plump. 
The bran was the least discolored by the rain already referred to 
but none of it was cracked or streaked so that the vitality of the 
wheat was not affected. This wheat weighed 60 pounds to the 
measured bushel. 

WILLIAM MENGES. 

Mr. Menges’ soil is similar in formation to that of Mr. Dietz and 
so is the soil treatment. The sod field on which this wheat was 
raised was manured in the fall of 1904 and the manure plowed down 
in the fall. A crop of corn was reised on this field in the summer 
of 1905 and after the corn was harvested the stubble was well 
cultivated—not plowed—and sown with wheat. After this crop of 
wheat was harvested in 1906 the field was again manured and the 
manure plowed down within a week from July 20, 1906. Between 
the time of plowing and seeding this field was harrowed four times 
and rolled three times. The wheat, the old Lancaster red, was sown 
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September 6, 1906, at the rate of two bushels to the acre with 200 
pounds of a fertilizer containing 10 per cent. phosphoric acid and 2 
per cent. of potash. Four days after the wheat was sown a heavy 
rain fell which compacted the soil some, but did not prevent the 
wheat from coming up regularly. 

The field was examined November 8, 1906. At this time the wheat 
was from 16 to 19 inches tall when the leaves were drawn up to 
three full lengths, but was not as dark green a color as Mr. Dietz’s. 
The wheat had stooled well having from two to three tillers to the 
stool. It was exceedingly heavy on the ground so that a large 
number of lower leaves had turned yellow for want of sunlight. 
The wheat went into winter in this condition and was so heavy that 
the field mice did some damage. 

The field was again inspected April 12, 1907. At this time the 16 
to 19 inch leaves had died down to from 11 to 13 inches and some 
even down to the stem. The color was pale green and did not look 
vigorous. Some of the tillers evidently the tallest and those that 
had grown most vigorously had been winter-killed to such a degree 
that at this time it seemed as if the tillers that had not made so 
vigorous a growth in the fall would develop into the best stools now. 
It was a question at this time how many of the tillers would develop. 
The fiy had done some damage in the fall but at this spring examina- 
tion it seemed about all dead. May 27, 1907, this field was again 
examined. At this time the color was a dark green and the wheat 
stood well and was strong in the stem. Approximately twenty-two 
per cent. of the stools had more than one tiller and these came 
largely from the stools that had not grown so vigorously in the fall. 
The straw of the stools with one tiller was from 27 to 34 inches tall 
while that in the stools with more than one tiller was from three to. 
six inches shorter. The heads were formed but were still in the 
sheath. Little damage had been done by the spring brood of the fly 
up to this time. This field wag inspected the last time July 2. At 
this time the wheat was ripening. The straw stiff and strong and 
none had lodged. But the stand was too thin, because the stools 
that had more than one tiller usually developed only one head. Some 
times two smaller heads developed, and sometimes a larger one and 
a smaller one. When there was only one tiller to the stool the straw 
varied in height from 50 to 63 inches and in stools with one large and 
one small tiller from 47 to 53 inches and in stools with two equal 
tillers from 47 to 48 inches. The heads on the stools with more than 
one tiller varied in length from one and a half to two and a half 
inches, while those on the one tilled stools were from 34 to 4 inches 
long. The grains in the larger heads were plump and large and the 
grains in the smaller heads were smaller. The spring brood of flies 
did little damage to this wheat, only here and there a stalk. This 
wheat was harvested July 16, put in shock until thoroughly dried 
and was housed in a large barn and threshed August 30, 1907, and 
yielded 31 bushels cleaned field yield per acre. 98 per cent. of the 
kernels were similar in shape, the color, the bright and clear color 
of red wheat. The size of the kernels was fairly uniform. Ten grains 
of an average sample laid end to end, measure two and five-eighth 
inches. There are no weed seeds and dirt in the cleaned wheat as 
it was used for seed. About two per cent. of the grains are damaged 
by the thresher, 98 per cent. of these grains are plump, The bran 
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was not discolored or withered neither was it cracked or streaked 
so that the vitality of the seed had not been affected. A measured 
bushel of this wheat weighed 62 pounds. 

The field used for this demoustration, as already stated, belongs 
to the cecil loams and received the following treatment: In the fall 
of 1903 it was a sod field which received an application of manure 
which was plowed down the same fall. Two successive crops of 
corn were raised on this field in 1904 and 1905. Before plowing the 
field in the spring of 1905 for the second crop of corn, it received 
another application of manure which was plowed down. After har- 
vesting the corn in the fall of 1905 the field was plowed and sown 
with wheat. After harvesting this crop of wheat the field received 
a third application of stable manure which was plowed down July 
10 to 12, 1906. Between the time of plowing and seeding this field 
was harrowed seven times and rolled twice. There was an elegant 
seed bed as fine as a garden. Five hundred pounds of prepared lime 
per acre were applied before the first cultivation. 

The wheat, the old Lancaster red bearded, was sown September 
10, 1906, at the rate of one and eighty-five hundredth bushels to the 
acre, with 225 pounds of a fertilizer containing eight per cent. phos- 
phoric acid, one per cent. of potash and a half per cent. ammonia. 
The wheat came up regularly, though a heavy rain fell the day after 
it was sown. This field was examined November 8, 1906. At this 
time the wheat was from 15 to 18 inches high, when the leaves were 
stretched to their full height. It had stooled well, averaging from 
two to three tillers to the stool. The stools were well developed 
and had a dark green color. The fly had done a little damage. 

This field was again inspected April 12, 1907. At this time the 
15 to 18 inch wheat had died down to from 9 to 14 inches and some 
leaves were dead to the stem. This field was exactly like William 
Menges’ and to describe it would be simply repeating what I said 
there. It yielded 314 bushels to the acre, field average, and the con- 
dition of the grain was the same as William Menges.’ 

JOHN A. SPANGLER. 

Mr. Spangler’s soil belongs to the cecil loams, the same as Peter 
Menges, though not as fertile. The soil treatment is quite similar. 
The field on which this crop of wheat was raised was manured on 
the sod in the fall of 1904, and the manure plowed down that same 
fall. A crop of corn was raised here in the summer of 1905. After 
the corn was harvested the field was cultivated and sown with 
wheat. After this crop of wheat was harvested the field received 
an application of six tons of stable manure which was plowed down 
July 15 to 17, 1906. The field was rolled and harrowed twice and 
the wheat, the old Lancaster red, sown September 20, at the rate of 
two bushels per acre with 200 pounds of a fertilizer containing 8 
per cent. phosphoric acid, one per cent. potash and one per cent. 
ammonia. The day after the wheat was sown a heavy rain fell which 
formed so hard a crust that the wheat germs had difficulty in coming 
through, but it came up better than another variety of wheat sown 
beside it. This field was inspected November 8, 1906, and the wheat 
was then 6 to 10 inches tall and had began to stool. The field was 
again examined April 12, 1907. At this time the wheat was from 
8 to rea tall and had been winter-killed very little. The tillers 
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that had started in the fall had grown considerably by this time and 
the stand was fair. The ficld was again examined May 25. At this 
time the wheat was from 27 to 35 inches tall but only about 23 per 
cent. of the tillers had developed and then not as strongly as might 
have been desired. The heads were formed but were still in the 
sheath. 

The field was examined for the last time July 2, 1907. All the 
tillers that had developed, and there was usually only one to a stool, 
stood well but the stand should have been fully one-third heavier. 
The straw was from 36 to 52 inches tall and the heads were fairly 
large and well filled but there was not enough of them. This wheat 
was harvested July 16 and 17 and shocked in the field until 
thoroughly dry and stored in a large barn and was threshed August 
18, and yielded 25 bushels per acre. 98 per cent. of the kernels of 
the clean wheat as it was to be sown were similar in shape and 
practically the same size. The color of. the kernels was clear and 
clean, and the hardness indicates that the wheat is high in gluten. 
Ten average grains laid end to end measured 2? inches. No weeds 
and dirt were found in an average sample. Only about one per cent. 
of the grains were damaged by the thresher and there were no 
smuty or musty grains and 98 per cent. were plump. The bran was 
not cracked, withered or streaked, showing that the vitality was 
not injured. A measured bushel of this wheat weighed 62 pounds. 

JOHN E. MOUL. 

The soil of Mr. Moul’s is located in the Potsdam formation and 
locally is known as stony land and by the United States soil survey 
as Porters stony loam. ‘This field was planted with corn in the 
spring of 1905. It did not receive any manure at this time nor at 
any time previous to this so far as the owner knows. After the 
corn crop was harvested the field was cultivated and sown with rye. 
With the rye 200 pounds per acre of a 14 per cent. South Carolina 
rock was sown. The rye yielded fairly well. After the rye was 
harvested the field was plowed August 15, 1906. August 30, the 
field was limed at the rate of 60 bushels to the acre on the plowed 
ground. The ground was harrowed twice and then the wheat, the 
old Lancaster red, was sown September 15, at the rate of two 
bushels of seed to the acre, and with the wheat 200 pounds of bone 
meal containing four per cent. potash. The wheat came up well 
considering the soil cultivation which was poor. The field did not 
receive any stable manure at this time. This field was inspected 
November 8, 1906. At this time the wheat had attained a growth 
of from 8 to 12 inches in height and had stooled fairly well, three 
tillers in most stools. It seemed that the fly had been doing some 
damage but few flies could be found. This field was examined 
April 12,1907. At this time the wheat was from 10 to 13 inches tall 
but was not as vigorous as it should have been. Yhe three tillers 
were still persisting. A large number of the longest leaves of the 
previous fall had been winter-killed. 

The field was again examined May 25. The stand at this time was 
uneven and patchy. On about half of the field the straw had at- 
tained a height of from 18 to 21 inches, while the other half was 
from 27 to 30 inches. The stools with two or three tillers on both 
sections of the field were shorter and weaker than the stools with 
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one tiller. In the two and three tiller stools the heads were not 
fully formed in the sheath while usually in the one tiller stools they 
were. Some fiies were present but the extent of the injury could not 
be determined at this time. Some rust had also appeared and done 
more damage than in any other case. ‘The field was examined for 
the last time July 2, 1907. The stand was poor, only a few of the 
stools with two and three tillers developed more than one head. 
The tillers with heads varied in height from 32 to 50 inches; the 
heads were smaller than is usual for this wheat. The fly had affect- 
ed at least five per cent. of the stalks. The seed was exactly the same 
as that used in the three previous demonstrations, but the soil cul- 
ture was poor, no stable manure was applied and all the fertility was 
supposed to be furnished by means of commercial fertilizer. The 
wheat was cut July 17. After thorough drying in the shock it was 
stacked in the field and threshed early in September, yielding 17 
bushels per acre. 

Ninety-eight per cent. of the kernels of this wheat in the condition 
in which it was sown were similar in shape and practically of the 
same size. The color was the bright and clear color of red wheat 
and the hardness such as to indicate a large percentage of gluten. 

Ten grains laid end to end measured two and three-fourth inches. 
No dirt or weed seeds were in the samples. The grains were plump. 
Few grains, not more than one per cent., were damaged and there 
were no smuty or musty grains. , The bran was not cracked or 
withered. A measured bushel weighed 63 pounds. 

M. J. SMITH. 

Mr. Smith’s farm is situated in the new red sand formation and is 
known by the United States soil survey as the Penna. loams. On 
the sod of the field used for this demonstration ten tons of a mixture 
of horse and cow manure were applied in the fall of 1904. This 
manure was plowed down in the fall. In the summer of 1905 a crop 
of corn was raised in this field. After the corn was harvested the 
soil was well cultivated and sown with wheat in the fall of that year. 
This wheat was harvested in 1906 and the field manured and the 
manure plowed down the middle of July. It was harrowed four 
times and rolled three times between plowing and the tine of sow- 
ing. Three hundred pounds of undissolved raw bone per acre was 
applied with the drill before sowing the wheat. The wheat, the 
harvest king, was sown September 21, 1906, at the rate of one and 
seven-eighth bushels to the acre, and with it 275 pounds of a fer. 
tilizer containing two and a half per cent. ammonia, five per cent 
potash and eight per cent. phosphoric acid. Soil culture very good. 
This field was examined November 9, 1906. At this time the wheat 
varied in height from 8 to 10 inches. There had been some stooling, 
but the tillers had not developed as much as might have been de- 
sired. The field was again inspected April 18, 1907. At this timc 
the wheat was from 9 to 11 inches tall and the tillers had grown 
nearly as tall as the original stalks, strong and sturdy. The field was 
again inspected May 27. At this time the stand was as even as if 
shorn off to make it even, and was nearly all 28 inches tall. Fully 
half of the wheat had stooled and there was little if any difference 
in the height of the tillers growing from stools having two or three 
tillers and those having oxly one, The leaves on this variety of 
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wheat are strong and large and have a dark green color. The heads 
were all formed in the sheath. No damage had been done by the fly 
up to this time. The field was examined the last time before cutting 
the wheat July 1, 1907. The straw was not as long as it might have 
been, varying in height from 48 to 46 inches. There is little differ- 
ence in the length of the straws of the stools that have two or three 
tillers and those that have only one, neither is there an appreciable 
difference in the size of the heads, nor in the grain in the heads. The 
fiy had done but very little damage. This wheat was cut July 12, 
was put in shocks in the field and housed in a barn and was threshed 
August 8, and yielded 32 bushels to the acre field yield. 

The kernels in the wheat, as it was used for seed were approxi- 
mately all the same shape and size, had a clear bright wheat color. 
Ten average kernels when laid end to end measured two and three 
fourth inches. There was no dirt or weed seeds in this wheat and 
no smutty or musty grains; 99 per cent. of the grains ware plump. 
The bran was not cracked, streaked or withered and therefore the 
vitality will likely be good. A measured bushel of this wheat weigh- 
ed 61 pounds. 

COL. J. A. STAHLE. 

Col. Stahle’s soil is exactly the same as M. L. Smith’s but the soil 
treatment somewhat different. Col. Stahle does not follow the four 
years or three years or any definite rotation. The larger field under 
observation was manured on the sod in the fall of 1904, and the 
manure plowed down the following spring. A crop of corn was 
raised on this field in the summer of 1905. After harvesting the 
corn the field received another application of manure which was 
plowed down and the field planted with potatoes in the spring of 
1906. After the crop of early potatoes was harvested the field was 
plowed and between plowing and sowing of wheat the field was 
harrowed six times and dragged once or twice. The soil was in 
elegant condition. The wheat, the Turkish Roumanian, a bearded 
variety, was sown September 16, 1906, at the rate of two bushels 
to the acre, with 200 pounds of a fertilizer containing 2 per cent. 
nitrogen, 10 per cent. phosphoric acid and 8 per cent. potash. 

In another field under observation four crops of early corn were 
raised in succession. This field was manured every year after the 
corn was harvested and the manure plowed down and the soil well 
cultivated. In the late summer of 1906 the field was again manured 
and the manure plowed down, and the field sown with wheat at the 
same rate of the same variety of wheat per acre; and the same 
quantity of a fertilizer of the same composition as the one already 
given. This wheat was not examined until July 6, 1907. At this 
time the wheat was beginning to ripen. The wheat had stooled well 
having mostly two tillers to the stool. The length of the straws of 
the one tiller and the two tiller stools varied very little, neither did 
the size of the heads vary. The length of the straw varied from 53 
to 62 inches on the field in which potatoes were raised and from 45 
to 52 inches on the field where corn was raised four years in suc- 
cession. This wheat was cut from the 17th to the 20th of July and 
shocked on the field and housed in a barn and threshed the middle 
of August and yielded 52 bushels to the acre field yield, while that 
in the other field yielded 32 bushels to the aore field yield. About 
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four per cent. of the kernels are smaller and not of the same shape 
as the rest of the sample. The color was not as bright as it should 
be, whether this is a characteristic of the variety or is due to heat- 
ing after housing, I do not know. Ten average grains of this wheat 
laid end to end measured three inches. All but four per cent. of the 
grains were plump. There were no weeds or dirt except an oc- 
casional grain of cockle. There were no smutty or musty grains. 
The bran is not streaked or cracked, but was not as bright as it 
should be. This wheat weighed 63 pounds to the measured bushel. 

H. M. ANDERSON. 

This soil belongs to the Mica loams and by the United States soil 
survey are called the Chester Mica loams. The field used for the 
demonstration was manured on the sod during the fall and winter of 
1904 and 1905, and the manure plowed down in the spring. A crop 
of corn was raised in this field in the summer of 1905, and in about 
half of the field with the corn at the last cultivation, crimson clover 
was sown. A good stand was secured which wintered well. The 
other half of the field after the corn was harvested lay bare until 
the spring of 1906, when it was plowed and sown with oats. After 
the oats was harvested the field was manured and the manure 
plowed down the last week in July. Between this and the time of 
seeding the field was harrowed four times and rolled four times. 
The wheat, the four rowed Fultz, was sown September 27, at the 
rate of two and a fourth bushels to the acre. Before sowing the 
wheat 285 pounds per acre of a fertilizer containing 24 per cent. of 
nitrogen, 12 per cent. phosphoric acid and 8? per cent. of potash 
was applied, and with the wheat 215 pounds per acre more of the 
same composition or an application of 500 pounds of fertilizer per 
acre. The crimson clover on the other half of the field was plowed 
down early in May and a second crop of corn, silage corn, was raised 
here. After the corn was cut and removed the field was manured 
and the manure plowed down, the plowed ground harrowed once and 
the wheat, the same variety and quality with the same amount and 
composition of fertilizer was sown, the Ist of October, same as the 
other part of the field. This field was examined November 15, 1906. 
At this time the wheat on the corn stubble looked better and was 
a little taller than the wheat on the part of the field on which oats 
was raised. The wheat was from 8 to 8} inches tall on the oat part 
of the field and 9 inches on the corn part. The field was again ex- 
amined April 15, 1907. At this time there was little if any differ- 
ence in the two parts uf the field. The wheat varied in height from 
74 vw 10 inches. There was little or no stooling at this time. The 
color was a dark green and there was very little winter-killing of 
the leaves. 

The field was again inspected May 28. At this time the straws 
were from 24 to 33 inches tall, the stems were dark green in color 
and vigorous. The wheat on the part of the field that had been in 
corn was not quite as great in height as the wheat on the part of the 
field that had been in oats, carrying from an inch to an inch and a 
half. The wheat did not stool. This field was inspected the last 
time July 3, 1907. The wheat on the oat part of the field stands 
well, the straw was strong, varying in height from 35 to 55 inches, 
not as tall as might have been expected. The heads on the taller 
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as well as on the shorter stalks were well formed and were square 

having four rows of seed and at intervals seeds sticking between 

these rows. The straw in the part of the field where a second crop 

of corn was raised was on an average of three inches shorter than the 

straw on the oat part of the field, neither were the heads quite as 

large. The question naturally arises why this difference? In ex- 

planation, I will say that a wagon way was cut through the corn to 

haul the manure on the oat stubble. When the oat ground was 

plowed this wagon path was also plowed and when the soil was 

cultivated this road was also cultivated, but was not sown until the 

wheat was sown in the corn ground. During the entire season of 
growth the wheat on this wagon way performed exactly as did the 
wheat on the oat section. It seems here is the explanation of the dif- 
ference in cultivation the thing which through all these observa- 
tions has been showing its effects This wheat was harvested July 
19, and thoroughly cured and when threshed, that part of the field 
on which the ensilage corn was raised yielded 24 bushels to the acre, 
and the part on which the oats was raised and which had been plowed 
early and cultivated frequently before seeding yielded 394 bushels 
of clean wheat to the acre weighing 61 pounds to the bushel 

The kernels of the wheat as they were used for seed were practi- 
cally all of the same size and shape, bright and clear in color. Ten 
average grains of this wheat laid end to end measured 23 inches. 
The vitality was in no way affected. 

HOWARD W. ANDERSON. 

The soil belongs to the same formation as H. M. Anderson, and 
therefore, needs no further description. The soil treatment is, how- 
ever, a little different. The field on which these observations were 
made contains forty acres. The previous crops raised on this field 
were a little diverse, no definite rotation was followed. On a part 
of the field a crop of barley was raised followed with wheat, then 
a second crop of wheat which is the crop under observation. 
Another part of the field was in corn in 1905, followed with a crop 
of oats in 1906, and then with the wheat under observation. A third 
part of the field was in corn followed with potatoes then by the 
crop of wheat under observation. Another part of the field was in 
strawberries, these were plowed down in the summer of 1906, fol- 
lowed with the wheat under observation. The corn received an 
application of stable manure on the surface before the corn was 
planted. The potatoes received an application of manure and so did 
the strawberries. The part of the field sown with barley was limed 
at the time the barley was raised. The strawberry field received 
an application of wood ashes. This entire field was plowed six to 
seven weeks before seeding and each days plowing was rolled that 
same day. The field was harrowed six times between plowing and 
seeding and rolled twice with a hollock weeder attached to the roller, 
most of the time. The wheat, the four rowed Fultz, was sown Sept- 
ember 21 to 24, at the rate of 2 bushels to the acre with 500 pounds 
per acre of a fertilizer containing 14 to 24 per cent. nitrogen, 8 to 10 
per cent. phosphoric acid and 5 to 7 per cent. potash. The seed came 
up regularly. This seeding was examined November 15, 1906. At 
this time the wheat was 84 inches tall and stood well but little or no 
stooling had taken place. The field was again inspected April 15. At 
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this time the wheat was from 9 to 11 inches tall, it had been but 
slightly affected by the cold of the winter and had a dark green 
color but had not stooled to amount to anything. 

The field was again examined May 28, 1906. At this time the 
straw was from 20 to 83 inches high. This difference in height made 
the field look patchy, except the strawberry field, where the wheat 
was 40 inches tall. Stools of two tillers were hard to find. The 
heads were all formed and ready to head out. The wheat stood well 
and thick enough on the ground. The field was examined for the 
last time July 3, 1907. At this time the wheat was beginning to 
ripen and was from 40 to 55 inches high in the three sections of the 
field where the barley, oats and potatoes were raised, while in the 
strawberry field it was from 50 to 60 inches tall. The heads were 
well formed and square and well filled. The fly did very little 
damage, though it was found here and there. This wheat was har- 
vested from July 18 to 24, and was threshed the beginning of Sept- 
ember and yielding 40 bushels to the acre field yield. 

OBSERVATIONS. 

In regard to early seeding, we notice first, that the wheat of Mr. 
Dietz sown October 3, was, when examined November 7, only four to 
seven inches high while that of William Menges was from 16 to 19 
inches high. When these fields were again examined in the spring 
Mr. Deitz’s wheat which was only four to seven inches high had at- 
tained a height of from 9 to 13 inches, while that of Mr. Menges was 
winter-killed down to from 11 to 13 inches. During the entire season 
Mr. Dietz’s wheat was more vigorous and made a yield of approxi- 
mately five bushels more to the acre. Another thing we noticed 
especially that Mr. Spangler, with practically the same soil treat- 
ment so far as plowing and the application of stable manure and 
fertilizer are concerned, but with only two cultivations just before 
sowing the wheat and none between the plowing and the time of 
sowing has a yield of 25 bushels to the acre, and Peter Menges with 
the same kind of soil and but with a cultivation every week at least 
between the plowing and seeding time has a yield of 31 bushels to 
the acre. 

Another thing we notice in the case of Mr. Moul. He applied 
larger quantities of a higher grade of fertilizer, together with lime 
on a soil that when it receives the right kind of treatment produces 
the highest grade of wheat in our section. Mr. Moul gives his field 
two harrowings, applies a stable manure and with the same well 
cleaned seed from which Menges’ get 31 bushels to the acre he 
gets seventeen. 

A fourth thing we noticed in the field of Mr. H. M. Anderson, that 
part of the field which was plowed early and cultivated at least once 
and some times twice a week between plowing and seeding time, and 
also the wagon path through the corn field, yielded 394 bushels to 
the acre, while that part of the field which was plowed the day 
before seeding, and which had plowed down into it a crop of crimson 
clover, and received the same amounts of commercial fertilizer and 
the same quantities of stable manure yielded only 24 bushels to the 
acre or 15} bushels less than the other part of the same field plowed 
early and cultivated often. I might say here in further explanation, 
that the fall of 1906 was very favorable for growing wheat with us, 
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while during May and the early part of June of 1907 the weather was 
very dry and this was the time in which the wheat sown on the silage 
corn part of the field fell behind. 

The soils on which these yields of wheat were produced were 
barrens of York county, but today under the high degree of culti- 
vation, the judicious use of stable manure and the application of 
commercial fertilizer, they now yield crops that few of the farmers 
in the lime stone valleys of York county equal. 

These farmers have not done anything phenomenal and not any- 
thing that well nigh every farmer in the wheat growing sections of 
this State can not do by early plowing thorough cultivation, the ap- 
plication of stable manure not too early, seeding and the careful 
selection of seed. 

WEATHER CONDITIONS. 

The following weather conditions prevailed during the time the 
wheat was growing: During September, 1906, there was a mean or 
average temperature of 69.2 degrees, 3.9 degrees above normal. Dur- 
ing October, the average temperature was 54.8 degrees, 2.1 degrees 
above the normal. During November, the mean temperature was 
43.2 degrees, 1.7 degrees above normal. During December, 1906, the 
mean temperature was 35.5 degrees, 4.40 degrees above normal. Dur- 
ing January, 1907, the mean temperature was 33.2 degrees, 4.0 de- 
grees above normal. During February, the mean temperature was 
23.4 degrees, 3.4 degrees above normal. During March, the mean 
temperature was 42.8 degrees, 3.2 degrees above normal. During 
April, the mean temperature was 46.2 degrees, 2.9 degrees below 
normal. During May, the mean temperature was 57.5 degrees, 3.9 
degrees below normal. During June, the mean temperature was 
64.3 degrees, 4.6 degrees below normal, and during July the mean 
temperature was 73.3 degrees, 0.9 degrees below normal. We find 
from this that the temperature from the time the wheat was sown 
until it was harvested was 3.6 degrees above normal and that this 
excess of temperature was largely due to the warm December, Jan- 
uary and March and that there was deficiency in temperature during 
the months of growth namely April, May, June and July. I really 
believe that if the weather had been a few degrees warmer during 
May and June that the tillers in most of the stools would have 
developed better and the yield of wheat would have been larger. 

There was a rain fall of 2.08 inches during September, 1906, a 
deficiency of 2.05 inches. During October 6.52 inches fell, an increase 
above normal of 2.36 inches. In November 1.72 inches fell and there 
was a deficiency of 1.77 inches. 7.04 inches fell in December, an in- 
crease above normal of 2.40 inches. During January, 1907, 4.28 
inches, 0.72 of an inch above normal. In February, 2.39 inches fell, 

a deficiency of 1.78 inches. During March, there was a rainfall of 
2.02 inches and a deficiency of 3.18 inches. In April, 2.92 inches fell 
with a deficiency of 0.87 of an inch. During May, 4.59 inches with 
a deficiency of 0.28 of an inch. In June 6.66 inches fell, an increase 
above normal of 1.60 inches, and in July, 7.83 inches fell, an increase 
of 2.32 inches above normal. From this we find that there is a de- 
ficiency in rainfall of a half an inch, and farther, that the deficiency 
in rainfall occurs largely during the growing months, namely March, 
April and May and September. So that these farmers had only 
normal weather conditions to produce this yield in wheat. 
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THE MARKET TYPES OF HORSES. 

By DR. CARL W. Gay. Philadelphia, Pa. 

Since this subject has been announced, there has been issued by 
the Illinois Experiment Station a bulletin, which treats of this 
subject so extensively that I almost hesitate to take it up. If you 
are familiar with it, I will be able to tell you nothing new, and 
if you are not familiar with it, I would commend it to you. It is on 
the “Market Types of Horses,” and it is a very excellent thing. 

Perhaps some of you recall from your own experience, a horse that 
was sold either by you, or in your neighborhood, at an ordinary 
market price, and later came reports of the fabulous price at which 
the horse was sold later. I have known cases of this kind, and have 
in mind one case where a horse was put on the market and sold for 
$149, and re-sold later for $5,000; of another where a horse that 
was sold for $200, originally, was re-sold afterwards for three times 
that amount. In fact, there are men who make it their business 
to buy horses at reduced prices, where the breeder is obliged to 
sell them, and then sell them to the consumer at the best price. 
And yet there is good reason for this; these men take these horses 
out of the bush, bring them up to where they can obtain the price 
for them, and they are entitled fairly to what they can make on 
them. The man who breeds the horses is usually the man who 
makes little out of them; the man who handles them is the man 
who makes the margin on them, and [ believe the reason is that the 
men who breed these horses are not familiar with the details of 
horses. Horses will often not make as much money within thirty 
per cent. for the man who breeds them as they will for the man 
who buys them. In fact, they may turn the money several times. 
Now, the man who produces this class does not discriminate. He 
goes on the principle, very often that “pigs is pigs.”” These are the 
men that will pay four dollars service, and breed to any old mare. 
They think all they have to do is to breed horses in order to sell 
them. You know the fallacy of this course. If you want to make 
money out of horses, you have got to breed what the people want. 

It seems to me that the reason for this state of affairs is lack 
of appreciation of details in horses. There is as great a difference 
in the variety of market horses as there is in the horses themselves. 
There are details that make horses adapted to different kinds of 
work, and of these details the breeder is too oftenignorant. That is 
why I have chosen this subject. 

The farmer is the producer, and the great supply of market horses 
comes from the farm, so he is the man “directly concerned. My idea 
is to have him inform himself in regard to the market requirements, 
so that he will not be obliged to sacrifice his horses to the middle- 
man. The market is simply the medium for exchange of commodi- 
ties, and in this case the horse is the commodity. The type of horse 
is usually distinguished by certain characteristics, and it is the sum 
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total of all these characteristics that produces the type. Then the 
producer has to breed to type, according to the type he wants to 
produce. 

In breeding market horses the breeder should know what thle 
market demand for that type is. Now, we find horses coming to 
market graded. The origin of this graded class is something like 
this: There comes a certain demand for horses to perform a cer- 
tain line of service, such as move a heavy van with its contents, 
in the city, draw a coach or carry a rider on his back. Now, the 
voach or saddle horse could not drag the heavy van, hence comes 
the demand for a different type of horse, and we get the heavy 
draught horse. From the large jobbing houses of the city comes 
the largest demand for this type of horse. They want a horse which 
combines strength to drag heavy loads over the slippery streets, 
with some style and flash. Then we have the heavy harness horse, 
the coach or carriage horse, and then the class best adapted to the 
speed type, the saddle horse. There are no fashion plates issued, 
but each of these classes has its own peculiar style, and the horse 
best adapted to the special purposes for which they are wanted, 
are the horses the market demands. 

The draught horse has to have weight to hold his footing on the 
slippery pavements, while drawing heavy vans. These horses are 
low-set, short-legged, very deep back, massive; horses of power, 
rather than horses of speed. The horses that fulfil these require- 
ments will go to market classified as draught horses. 

These draught horses are subdivided into several classes. First 
come the feeders. You will find that this is a type of horse that 
is actually in demand, and we have a good many come into this 
State. In Lancaster county, for instance, where they have lots of 

land, this class is much in demand, and they pasture them there in 
large quantities. The only difference between the feeder and the 
draught horse is merely ninety days’ rations. He ig the same as 

the dranght horse, only thin. 
Next come the loggers. Draught horses must have some quality 

and some finish. He works in the city. and must make some show. 
He must be smooth, and of good quality. to maintain the dignity of 
the draught horse. Now. when a horse of this type comes to mar- 
ket a little low spread and plain about the head and ears, lacking 
the quality and refinement of the draught horse, although of the 
same type. he must go hack to the Inmhber camps. where strength is 

needed, and appearance does not count for so much. 
Then come the chunks. Draught horses weigh at least sixteen 

hundred pounds, and in the Chicago market any draught horse that 
weighs less than sixteen hundred pounds is called a chunk. The 

fanev ones come Fast. either to Boston, or for export. 
Next. in this same type, we have the expresser. He comes nearer 

the general purpose horse of the farm than any other horse on the 
market. There is no such thing as the general purpose horse 
known on the market. A horse, when he comes to market, must 
come under some particular classification. All horses are wanted 
for some special purpose, and are fitted un for that purpose. Now. 
the expresser has more style than the draught horse proper, and 
more power than the coach horse. He is really a draught horse 
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with a coach horse finish, but he has more quality than the draft 

horse. He is a horse who can take hold of a good load and step 

away at a good speed. 
Then come wagon horses, used for omnibuses, delivery wagons, 

and vehicles of the plainer sort. In regard to these horses there is 

the greatest difference in the market demands of the different cities. 

The Pittsburg market calls for a very different horse than the Bos- 

ton or Chicago market. They include the farm workers, rather 

on the massive order from these other types. 
Father down in this class we come to what we call the scrubs 

and plugs. Now, a scrub is a horse that has never been anything, 

but the plug is a horse that deserves our deepest sympathy. He 

is a has-been. He should be protected by law, as in Massachusetts. 

At the Bull’s Head, in Philadelphia, these horses are sold from 

$27 to $60 each. 
Then we come to the heavy harness horses—the coach horse and 

the carriage horse. The carriage horses stand about sixteen hands 

high, and weigh about twelve hundred pounds or over. He is 

rather a flashy horse, with some substance and quality. The Doc- 

tor’s carriage or the brougham is the place for him. 

The other type of the heavy harness horse is what is known as 

the “Park Horse.” The coach horse is usually driven by a groom, 

but the park horse is driven by the owner on parade. General ap- 

pearance is the thing required in the Park horse. He must be 

flashy, trappy, with lots of style and go. He should be well-man- 

nered, thoroughly accustomed to motor cycles and automobiles, and 

never move an ear when they go shooting past. He has the neatest 
of hocks, and makes the road look full of horses, as the horsemen 

say. He runs under fifteen hands, and has a little more quality 

and snap than the coach horse, and not so much substance. 
Then comes the light harness or speed horse. He is angular and 

lithe, and belongs to the speed horse class, except in lifting his 
knees high, and he reaches out and extends himself. He is a road 
horse of the speed horse type. The difference is simply a matter 
of degree in speed. If you buy a road horse, and he makes 2.10, 
he goes into the speed class and if you buy a trotter, and he cannot 
step over four minutes, he goes into the road class. 
‘Now we come to the last of the great market types, the saddle 

class. This is usually made up of the Kentucky saddle horse, the 
American five gait horse, and the hunter; with speed enough to 
follow the hounds, he must still be able to carry well a weight of 
two hundred pounds and jump a fence with it. These are divided 
into three grades, light, medium, and heavy. 

In a zeneral way these are the three great classes of horses. 
Now, there is just one other class which I have to mention, although 
I would rather not. That is an unclassified class. I know a man 
in Iowa who will buy any horse he can find, and when he gets 
them into the Chicago market he sorts them out. Now, if you 
should do the same thing, and are not well informed respecting this 
class, you will find when you get into the Chicago market that prob- 
ably one half of these horses will not fit into any class. They will 
have to go on the remnant counter. Following the market reports 
—I take Chicago because it is the greatest horse market in the world 
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—and you will find that the horses that stand at the top of the 
market are all classified horses. The low selling horse is the un- 
classified one. It seems to me that that is reason enough why you 
should get horses that will classify, and not put on the market 
horses that will sell at a marked down price. 

In addition to getting classified horses, there are certain other 
things I want to talk to you about for a few minutes. First, the 
greatest test to consider in this breeding to type which I have re- 
ferred to is trueness to that type. Then comes the question of fat- 
ness. Maybe you would not buy a fat horse; I would rather not, 
but if you get a market horse, and expect some one else to buy 
him, you will find that nine men out of ten want a fat horse, and 
you are standing in your own light if you put on the market a horse 
so thin that he will sell so far below what he is really worth that 
some one else can afford to buy him at a low price, and ship him to 
Ohio, feed him from three to six months and ship him back to 
market, and make a profit on him. You can easily make corn pay 
you a dollar a bushel if you fed up a horse. Snyder in Ohio paid 
$300 for a thin gelding in Chicago last fall; he evidently thought 
he had a topper in that horse. He took him to Millersburg, Ohio, 
and fed him, and sent him back to market with the expectation of 
making a profit on him. 

The next thing is manner. A horse only half broke never sells 
for what he is really worth. He may run over the ring all right, 
and may get through the two days successfully, but the chances are 
that he will not, and first impressions always count. I know a 
dealer in Ohio who has his stables back behind another barn, and 
you never get into the stables. When a buyer comes there, the 
horse is led gently round the barn, and he sees him at his best. 
His theory is that if the buyer sees the horse snorty and keyed up, 
he will not want him. First impressions always count. Get a 
judge to look at your horse by himself, when he has no chance to 
compare him favorably or unfavorably with other horses and you 
will make an impression that he will never forget. It is the same 
way with selling. If you can make the first impression a good one, 
you may rest assured that it will last, and if the horse is anything 
like what he wants, you have made the sale. 

Then there are a number of minor things that help to determine 
the sale. Age is one of them. A horse sells at his best from five 
to eight years old. Draught horses will measure about a year 
older than they really are, and it may easily be that a three-year-old 
when he comes to market will more readily make a sale than a five 
year old. Four is a bad age to sell. On the other hand, when a 
horse passes eight, he does not sell to good advantage. 

Another thing is color. Certain colors are more favored than 
others. In draught horses gray is the color most in favor. I have 
had buyers tell me that they will pay from $20 to $25 more for a 
draught horse in gray than any other color. In fact, you could not 
hire some of them to take an other color. In Percherons, gray and 
black are the predominating colors. Even if they have a black 
stallion they want the geldings gray, and it has been claimed that 
a black horse will get more gray ones out of a colored mare than a 
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gray horse would, and for a while there was a large demand for 
black stallions, but the day of the black horse is waning, and they 
are gomg back to the gray. 

In heavy harness horses, dark solid colors, black, bay and brown 
are most called for. The sporting tandem creates a demand for 
the piebald horse, with white markings, but the solid colors are 
most favored; also the dark colors. In saddle horses it does not 
make so much difference, although in this class also, cark, solid 
colors prevail, unless the horse is wanted for some special pur- 
Ose. 
The next thing is sex. Asarule, the gelding will outsell the mare. 

At certain seasons of the year there is a demand for mares in foal, 
but take the market the year round, the gelding will outsell the 
mare. 

The next thing is breed: the average man does not care to breed 
to type so long as he gets what he calls a good breedy horse; it 
does not make any difference what blood that breed comes from, 
so long as it fulfills the market demands. Now, that is a mistake; 
it is always wise to breed to the type. 

The last thing is the matter of soundness, and that is one of the 
most important, because there are too many horses that just suit 
the market that fail in selling because of some slight unsoundness. 
I don’t mean absolute unsoundness, but just some slight defect 
that will prevent him from being sold. A horse will sell according 
to the way he is warranted, and very few men will sell a horse as 
absolutely sound. Most men will sell him as serviceably sound; 
others sound to wind and work; others “legs go.” If you buy a horse 
warranted in that way, you can never return him for any unsound- 
ness in the legs. The last warrant that goes with a horse is “sound 
to halter.” You may expect to find almost any form of unsound- 
ness in a horse warranted “sound to halter.” If you take a horse to 
market, you must warrant him just as he is. If you breed your 
horses so as to conform to the market types, and are able te give 
them the right guarantee, there is no reason why you should not 
be successful, and make money out of your horses. Breed as far 
as you can to the prevailing dark, solid colors, with the exception 
of the draught horse, in which gray is the most favored color; breed 
geldings; breed horses you can warrant sound, and above all, do 
not breed anything that has to go on the bargain counter. 

SOME FACTS THAT A SUCCESSFUL DAIRYMAN MUST 
KNOW. 

By Dr. M. E. CONARD, Westgrove, Pa. 

Mr. Chairman, Ladies and Gentlemen: I feel very much as if it 
was imposing on good nature to ask you to sit here when you are 
anxious to get away to your homes. I feel that way myself, especi- 
ally as a great many things have already been said on the subject 
of sanitation, which is an important part of my subject. 
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What I want to speak of is what the successful dairyman must 
know. He must know the principles of his business. He has the 
opportunity to feed the consumer with an article of food that is 
more used, almost, than anything else unless it is perhaps bread. It 
is taken by the weak class, and for the most part raw; they get 
it daily just as he milks it. It is a business that contributes as 
much, if not more, than any other kind of farming to the sustenance 
of the nation. In some sections where agriculture in other forms ig 
not growing, the milk production is growing constantly. It differs 
from the production of wheat or corn or anything else, in that 
the barn, as Dr. Detrich has already said, is the factory in which 
each cow takes the place of a loom or machine, or whatever it may 
be, to turn out the finished product. 
Now, the first thing the farmer has to do is to build this barn 

and keep it in a sanitary condition. He must have in mind what 
he is going to produce, and what is required of it, and he must 
make his factory accordingly. He must know the cheapest and best 
way to build that building, so that the running expenses will be 
as little as possible. He must know that sunlight is the cheapest 
and best antiseptic we have, and it is free for the asking. It is 
good, and always ready, and is efficient, so build that building in 
a position where you can get the sunshine to do its voluntary work. 
I am not going into the details of building that barn. I am only 
going to talk a very few minutes, and these details are so numerous 
that I could talk about them for hours. 
He must know dirt when he sees it. I am making a safe asser- 

tion when I say that there are more than half the dairymen who 
don’t know dirt when they see it. Dirt is matter out of place. 
An innocent little clover leaf out of place becomes a detriment. 
Dirt gets into the milk and can never be taken out entirely. An 
atom of dust may be taken out, but you can’t get the germs out. I 
won’t go into the details of eradicating the germs, because that was 
so exhaustively discussed yesterday, but remember that dirt can- 
not be strained out of the milk; the coarse particles may be taken 
out, but the dirt that is injurious to health cannot be taken out. 
Now, how to get this out is the next question, and how are these 

machines (cows) to be secured, is another question that interests 
us. Whether they are to be produced on the farm, or whether they 
are to be bought is a matter that each individual must decide for 
himself. Much depends on your farm. If there is a large amount 
of meadow land it is possible to produce them to better advantage 
than to buy them, perhaps. I made a calculation a few weeks ago, 
charging for the calf at birth $3.00, and figuring the cost of every- 
thing that would go towards raising that calf at a good high price, 
and it amounted to $39.45, but I included things that would not 
have to be bought, so $35 is a good, high price. Suppose 25 per 
cent. of them go wrong and are not worth anything, the ones that 
are, are worth fifty dollars, and the ones that are not are worth 
perhaps five hundred pounds of beef at the butcher’s, at six or seven 
cents a pound, say $30. Say that only half of them turn out to 
be good cows, you are ahead of the game. 

To get the kind of cow you want is the question, and she is not 
usually sold,—a cow that is just exactly what you want, and is 
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suitable for your purpose, is a pretty difficult thing to get, but it 
can be done. There are two methods of getting them; you can 
either buy or raise them on the farm. Sometimes we must go back 
from the railroad where they can be raised more cheaply. ‘The 
health of the cow must be watched over very carefully. You can 
easily learn whether she is sound, by making the tuberculin test. 
There are some localities in the state where they are perfectly free 
from tuberculosis, and others where it is very prevaleut. Where 
cows are shipped in ia large numbers, and where they congregate 
in large numbers, it is probably very prevalent, but in country dis- 
tricts it does not, as a rule, prevail to any large extent. 

Feeding the cow is too long a subject to take up this morning, 
so I will speak of it only as it affects the milk for sale. We can 
feed them a balanced ration, or anything of that kind, but I only 
want to refer to it as it affects the flavor of the milk. Our ordinary 
feeds of corn and oats and bran, have no pronounced effect on the 
odor of the milk, and are not detrimental, but in the Eastern part 
of the State, perhaps it is not so out here, we are troubled very 
much with the garlic, which grows largely in our pastures, and 
which the cows eat in large quantities. It contains a volatile oil, 
which affects the flavor of the milk. ‘Then, they are using a great 
deal of ensilage, which becomes mone or less acid, but this acid is 
absorbed in the stomach, and does not affect the milk in any way 
whatever, unless it is fed in such a way and at such times that it 
fills the air with the odor about the time tlhe milking is being done. 
Then the milk becomes tainted with it so that it has become a little 
difficult to decide that matter, simply because of the difficulty of 
feeding it under these conditions. To feed a cow ensilage, and not 
saturate the stable atmosphere at the same time is a little difficult, 
but experiments have proven that if the ensilage is fed at a time 
when it will not saturate the atmosphere, it will not affect the milk. 

The care of the cattle is a subject that I hesitate to speak of. It 
is so long; so I will only speak of cleanliness. The stable should 
be constructed in such a way as to make it easy to keep it clean. 
Troughs should be so placed as to render it possible to keep the 
posterior parts of the animals clean, and that the cow when she 
is lying down is not in the cold and dirt. The ceiling should be 
so constructed that it can be frequently swept and white-washed, 
and leave no room for cob-webs there. This is not a condition that 
requires much outlay of money; simply a little bit of work, but, 
as Prof. Van Norman says, it is work that has to be done twice a 
day every day in the year. I have in mind one or two of these 
stables, that have been allowed to deteriorate, and they look worse 
in some ways than if they had never been fixed up. I know a barn 
that was fixed up and put in nice condition, and the farmer kept 
it in shape for a while, but it has gone to pieces; the ceiling is 
dropping down, and it looks like, well, I hardly know what it lookg 
like. If you cannot begin to keep up the eternal vigilance, don’t 
begin to keep it clean. 

This sanitary improvement is here to stay; the people are going 
to have better stuff and pay for it, and the man who is going to keep 
cows, and not keep his stables in sanitary condition, had better get 
out of the business. 
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In order to be successful, the dairyman must know whether any 
cow is paying for her keep, or not; he must know whether she is 
producing a sufficient amount to pay for her keep. If she is not, 
she must be done away with. This can be done very cheaply and 
easily by simply weighing the milk, and charging off her keep against 
the value of the milk. 

Then he must know what the consumer wants. Suppose your 
customer requires milk of 83} per cent. or 4 per cent. butter fat, 
and you have a herd of Jersey cows. You are producing for 8 cents, 
43 per cent. to 5 per cent. of butter fat. That isnot economy. You 
are giving more than you are getting paid for. On the other hand, 
if you give them only 34 per cent. when they call for 5 per cent 
and pay for it, you are not giving them full value for their money. 
You must first find out what the market calls for, and then pro- 
duce it. 

In large cities, like Philadelphia, there is used a little less than half 
a pint of milk per day per capita, but if you look over the average 
family, you will find that thig is not strictly the case. There is 
always some weak member, or a child, so that the larger part of 
the milk is consumed by the weaker members of the family. We are 
producing milk for the weak, and they have less resistive power 
than some of us have. That increases the responsibility of the pro- 
ducer. You know that milk in its original state was never intended 
to be exposed to the air or sunlight. It is produced in the gland 
of the animal, and when we undertake to supply the community 
with this produce, we must endeavor to supply this deficiency and 
protect it as nearly as possible as it was protected by nature. Know- 
ing the susceptibility of milk to contamination, we must exercise a 
great deal of care. We must see that the health of the animal is 
such that she will produce good, sound milk. If she is diseased 
in any way, the milk is unfit for use. The question has been raised 
as to whether cows suffering from tuberculosis, who do not have 
infected udder, can produce tuberculosis in man. That is a difficult 
matter to decide, because there are so many other ways in which 
infection can get into the milk, as well as from the milk. Suppose 
an animal has tuberculosis of the lungs. There ig usually a little 
coughing and :expectoration, and this is swallowed. It passes 
through the alimentary canal, and becomes dry, and probably lodges 
on the back or sides of the animal. I doubt whether an animal 
which hag a diseased udder can spread tuberculosis more readily 
than it is spread in this manner. The only remedy is perfect clean- 
liness of the posterior parts of the animal. I notice where the in- 
spections are made, a record is kept by score cards, with the differ. 
ent points setting forth the value of sanitary conditions. For in- 
stance, the stable counts for so many points; the health of the cow 
for so many points; the milker for so many points. I notice there 
that through the faeces is a very frequent source of contamination, 
Another frequent source is the milker. By his habits—for instance, 
if he is handling the sides of the cow, and then sets the bucket in 
place, or lets some of the milk pass through his hands into the 
bucket, he will wash down everything on that cow into the milk. 
There is no more fertile source of contamination. The clothing of 
the man, coming from the horse stables, should at least be freshened, 
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so that no germ can enter into the milk in that way. There are 
many other ways of contaminating the milk—through the udder of 
the animal, through the faeces, through the milker, through the 
cooler, and even the air in which it is cooled. I would always have 
the location of the milking house on the northwest side of the 
building, because the prevailing winds are northwest, and they 
carry the greatest amount of dust, so that there are more days 
on which we can have a freer, purer air on the northwest side of 
the building. 

22 
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PAPERS READ AND ADDRESSES DELIVERED 
AT THE THIRTY-SECOND ANNUAL MEETING 
OF THE PENNSYLVANIA STATE BOARD OF 
AGRICULTURE, HELD AT HARRISBURG, PA., 
JANUARY 26. AND 27.1909: 

REPORT OF THE COMMITTEE ON LIVESTOCK. 

By I. A. ESCHBACH, Chairman. 

The Livestcck industry of our Keystone State is one of paramount 
interest to the farmers. The horse, the cow, as well as all the other 
animals of smaller dimensions, contribute so much to our comfort, 
convenience, and financial success, that, were we deprived of all 
these friends, I fear the farmer would soon degenerate, possibly to 
a lower level than some of the more intelligent of the animals we 
have under our care. 

During the past three months especially, many hearts of our good 
people of our section of the State have ached for the loss of some 
very valuable cattle that had become part of their very lives. Their 
business gone, as well as the cattle they had learned to love and 
provide for, and these people are at this very time very anxious to 
again embark, and replenish their herds with the very best they 
can find. I refer to the outbreak of the Apthous Fever or “Foot 
and Mouth Disease.” And while we people northward,.and adjoin- 
ing counties cannot help but express our thanks to our worthy Secre- 
tary of Agriculture, and our efficient Livestock Sanitary Board for 
their prompt action in striking out and trying to rid the State of the 
dread plague, we feel, also, that it is almost time to let up, and have 
these people again doing business without such hide-bound restric- 
tions. Much more might be said, but a hint in this direction may 
help to relieve matters for the benefit of our farmers and dairymen. 

According to the report of 1906, we have in Pennsylvania 
607,010 horses, valued at $66,127,689. 
40,864 mules, valued at $5,024,210. 
1,141,494 milch cows, valued at $41,093,784. 
984,750 other cattle, valued at $17,479,308. 
1,102,058 sheep, valued at $5,353,799. 
989,885 swine, valued at $9,303,039. 
It seems evident that this amount of cattle, especially, has in- 

creased since that time, owing to the growing demand for milk and 
cream in our larger towns and cities, and also the demand for good 
beef and pork as well. We feel justified. therefore, in advising the 
raising of more cattle in Pennsylvania, although in districts where 
mixed farming is practised, it becomes a question, very often, 
whether it is a success financially; but it is the opinion of your Com- 
mittee still, that Pennsylvania farmers should raise more cattle. 
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Can you place a value on a lot of the best bred milch cows—cows 
that give their owners a profit for every pound of feed fed into 
them? We therefore advocate the breeding to better sires, of what- 
ever type you may select. It is the growing of the best of every 
kind of live stock that pays, and we would offer a word of caution 
along the line of the stockyard bull. One reason why the “Foot and 
Mouth Disease” got into so many herds in Pennsylvania in so short 
a time, was because it was carried by stockyard bulls. These are 
bulls which dealers pick up in the stockyards and ship to dairy 
sections, where they are sold to dairymen, whose sole requirements 
are that the bull should be cheap and sure. Any bull, regardless 
of individuality, ancestry, or prospective posterity, is good enough 
if he is cheap enough and sure. A bunch of bulls from an infected 
pen at Buffalo, N. Y., was taken into Pennsylvania, and cost the 
State probably more than all the stock bulls ever sent from the 
stockyards were worth. Beware of the stockyard bull. One of them 
carried abortion into a large herd of fine cows, whose owner lost 
enough to pay for a dozen good bulls before he got rid of the trouble. 
Another bull took Pink-eye along with him, and his owner found he 
had cost several hundred dollars, and wasn’t worth anything, either. 
Buy your bulls from breeders, whose herds are free from disease. 
They will cost a trifle more, but they will be worth infinitely more 
if any calves are to be raised, and we notice that a few calves are 
raised even from stockyard scrubs. ‘Nowhere else is the Pennsyl- 
vania farmer so short-sighted as in the case of the sires he uses. 
The same thing is true along all lines of stock-breeding. Better 

stock to breed from is the crying demand. We, as farmers and dairy- 
men, cannot expect very much improvement in the quantity of milk 
produced, or butter, unless we make an honest effort to get better 
sires and mothers for the foundation to build upon. Farmers in 
Pennsylvania are giving much time to the production of milk, but 
comparatively little to the breeding of animals that will, in the fut- 
ure, produce the milk. 

There are in Pennsylvania 224,248 farms, with an average of about 
15 head of live stock upon each; but how many of these, especially 
milch cows, are raised on these farms? It is estimated that Penn- 
sylvania imports about 15,000 dairy cows every year, mostly from 
New York and Ohio. These cost about $600,000, or an average of 
$40 per head. This State can raise as good cows as any other in 

the Union, and it will be a business of no small importance if proper- 
ly carried out. In the last census year, 1900, 93,502 animals were im- 
ported and slaughtered for meat alone. Can Pennsylvania farmers 
not take a hand in this matter, and secure some of the dollars that 
vo out to other states. It may be true that where mixed farming 
is in vogue, and on account of high priced lands, we had better buy 
than raise the beef animals, but it is also true that Pennsylvania has 
many districts that could raise more cattle, and be profitable, as 
well. Meat prices are advancing, and meats at this time may be 
very close to the 15c per pound average. 

The raising of horses can be taken up with the same assurance 
of success. Almost all the heavy draught horses are now shipped 
into the State from the states further West, and big prices are paid 
for them. I just met a dealer who has been West and bought a car- 
load of draught horses to fit up and sell, and he claims to have paid 
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an average price of $230. Now, these horses, when fitted up, will 
sell next spring at almost fabulous prices in our eastern markets. 
Good Pennsylvania horses always command a price, and are really 
sought after, because acclimated, and by one making a business of 
breeding a good type of horse, either heavy draught or road horses, 
can feel sure of buyers. There seems to have been no great loss 
from disease or otherwise, in the State, during the year, but there is 
a steady demand for farm chunks and good-sized road horses, as 
well as heavy draught horses. I had-occasion just lately to price 
a registered Perchion mare colt at ten months old. The breeder 
asked the modest sum of $250, but I considered her a good specimen 
for foundation stock, and it is the best of all stock that I would advo- 
cate. The present stallion law has a tendency to encourage pure 
bred stock, and root out the scrub stallions. While we have many 
grade stallions that show good stock, when crossed on good mares, 
the tendency is to deteriorate. The horse for the Pennsylvania far- 
mer to use, would seem to me to be a horse weighing from 1,100 to 
1,300 pounds, showing good action, and able to make a respectable 
showing to the family carriage, for, be it understood, the Pennsyl- 
vania farmer of today shall not take a back seat in the procession. 
If we cannot have automobiles, we can have a good, stylish horse to 
our family carriage. 

The raising of mules in Pennsylvania is another industry that 
might be profitable. Teams of mules are in demand, and prices are 
nearly always higher than for horses. $500 to $600 is not an un- 
usual price for a good pair, but in the raising of horses or mules, 
breed good mares to the best type of stallion or jack that is avail- 
able,—either for road or draught purposes. If a certain locality is 
breeding heavy draught horses, buyers will soon be looking after 
the available stock, and as buyers usually want draught horses in 
pairs, they can the more easily mate up pairs in such a locality. It 
would seem that breeding draught horses would be a source of pro- 
fit on our farms, for two-year old colts can be made to do farm work, 
and thus earn their keeping, but first of all, we should have draught- 
bred mares to start with. 

The hoof of the sheep is golden, and more sheep in Pennsylvania 
might aid in keeping down many patches of briars and weeds that 
only furnish harbors for worse rubbish to grow, and bad seeds to 
congregate. Sheep are profitable, and I can say that a small flock 
I keep, pays the largest per cent. interest of any crop on my farm, 
taking into account the labor and feed expended. They can live and 
thrive on pasture that other stock cannot survive on. 

But this report would not be complete without taking into account 
the hog. The cheap meat, which comes from the carcass of a well- 
bred hog is furnishing the chief meat for the farmers’ table; and, 
taking into consideration the amount of stock to be raised in a 
single season of these animals, it goes without saying that the hog 
products will always occupy a prominent place on the Pennsylvania 
farmers’ tables, and the demand for these meats, both fresh and 
cured, means much in the shape of dollars every season. Prices are 
again on the advance, and the demand will cause farmers to raise 
and fatten all available stock. In this, as in all other stock-breed- 
ing, the use of pure bred sires is very marked in the offspring. 
‘A ipure bred boar crossed on grade sows shows well in the 
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make-up of the pigs and hogs to follow, and better still if both are 
well-bred. You may also be aware that different sections of the 
United States may require somewhat different breeds of hogs. For 
instance, in the Carolinas and other Southern States, a long-legged, 
razor backed type seems to be in demand. The farmer there says 
he must have that kind in order to out-run the darky, who wants 
meat, too; but with us Pennsylvania farmers any kind of hog that 
will mature early and at nine or ten months dress 200 or 250 pounds, 
is a good kind of stock to deal with. He is profitable, and can be 
converted into meat at almost any age when needed. The farmer 
will find them a source of profit if properly handled, and the demand 
for country-cured hams, bacon, lard, ete., furnishes all the market 
necessary for the disposal of it. 

I hope, in concluding this report, that I have at least made plain 
this one point——that is: the breeding of more and better livestock 
in Pennsylvania. 

REPORT OF THE COMMITTEE ON ROADS AND ROAD LAWS 

By SAMUEL McCREARY, Chairman. 

Gentlemen: I did not come here with any written report, and any- 
thing I may say will be just from my own mind. I have not pre- 
pared anything. 
We had a good deal of experience in the present road law in our 

township, in Lawrence county, and our experience has not been as 
favorable as perhaps it should have been. We think our roads cost 
us too much for the use we got out of them, and, as far as our people 
are concerned, they will have nothing more to do with Macadam 
roads. They are a very expensive luxury. I look forward to the 
present Legislature to enact a law that will be more satisfactory, 
and give the people more benefit than they are getting from this 
present law. 

There is one thing that I think is a mistake, and that is, that the 
State—I don’t know whose fault it is—the State had spent quite 
a number of millions of dollars before they found out that the Mac- 
adam road is not the road for the people. It was too expensive, and 
I understand that they are not going to build any more of it. It 
does seem a very expensive piece of foolishness to spend over $7,- 
000,000 and then find out that the roads are no good. We would like 
to hear from other counties. The roads that have been built in om 
township have cost about $9,000 a mile, and limestone is very con 
venient to some of the roads there. I must say that the first half 
mile built had not been built more than two years before it needed re- 
pairs to the amount of $700; that seemed too much money to pay, so 
it was not repaired, and is lying there yet, and it is a question 
whether it will ever be repaired. The people run over these roads 
with their autos, and soon grind the limestone into dust, and it does 
not last long. 

22—7—1908. 
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ADDRESS OF PROFESSOR JOHN HAMILTON. 

It is not necessary for me to say, gentlemen, that it is always a 
pleasure to me to come to Harrisburg and meet the men who have 
done so much for me personally. IL always look back upon the mem- 
bers of the old State Board as my staunch friends. They have been 
true, not only to me, but what is of far greater consequence, they 
have been true to their trust as representatives of the Agriculture 
of Pennsylvania. 

A number of years ago it was said that there was nothing more 
for you to do for agriculture in Pennsylvania. The progress you 
have made since then completely refutes that. There never was 
more for this State Board to do than there is today, and if your abil- 
ity to do were five times greater than it is, there would still be suffi- 
cient to occupy all of your powers. The work that you have done 
heretofore has gone on so quietly that many people have not ap- 
preciated it. You have been laying the foundations on which the 
great work in agricultural improvement now going on is based. 
You, as a board of agriculture, have laid a good foundation, and now 
that the time has come to put on the brick and mortar and erect 
the building, the quality of your work begins to appear. It has been 
of the most valuable and solid kind. 

Let us stop a moment and look at some of the things that lie be- 
fore you. Most of us older men like to live in reminiscence; to think 
of the things that we have done; to feel how much the world is in- 
debted to us. I believe that our motto should be that of the great 
Apostle: “forgetting the things that are behind, I press forward.” 
That should be the watchword of this Board—‘we press on.” Al- 
though some of you are getting along in years, you are nevertheless 
still of one heart and one mind to press forward. 

The great work that lies before you is this: To show the men and 
women in all of our communities how to make a living on the land. 
That is what we are trying to do. The work of education in the 
country, and all of the machinery in operation for rural betterment 
has for its chief aim,—to teach the men and women of 
the country how to make a_ better living; how to make 
more money out of the land; to have better homes; how to 
get ahead in life. To teach a man who is ambitious to own a farm, 
but with very little money, how to cultivate a piece of land so that 
in twenty years he shall own it, have it paid for, together with its 
stock and equipment, with sufficient surplus to enable him to give 
his children an education, and assist them to make a start in life; 
to take a young man, who has as his capital only good health and 
a fair amount of energy, and teach him how to succeed, is doing 
valuable service to the State. The time will come very soon, it is 
coming now, when a large number of the people in our cities are 
going to get out into the country districts, and then the problem 
will be how these people are to get started so as to make a success 
of agriculture, and secure a living. 

The next problem is to so start our children, who are to succeed 
us, that they may begin where we leave off, and to successfully pur- 
sue farming as a profession. The solution of this problem is not 
easy. Fortunately a great many of our most competent men are 
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giving the question their serious attention. Last year in discussing 
the question of “A Better Agriculture” I called your attention to 
the crop returns of the United States. We grow corn, about twenty- 
eight bushels to the acre; wheat, 13.5, and other crops in similar low 
averages. If we do our duty we will have to show people how to 
grow 25 to 3U bushels of wheat to the acre instead of 18.5, and 100 
bushels of corn instead of 28. 

I have just come from Nebraska where I attended a great agri- 
cultural meeting of farmers from all over that State. In an imnter- 
view with the Director of their Experiment Station, the question of 
the value of methods in use in dry farming was raised, when the 
director asked his assistant to read me the result of some of their 
experiments out in the Western part of the State, on the semi-arid 
lands, where the rainfall is only 12 inches in a year. He showed 
how by plowing for wheat at a certain time, using the ordinary 
methods, they got about twenty bushels to the acre. By another 
anethod they got 27 bushels to the acre, and by still another they 
got 59 bushels to the acre. It is certainly worth knowing how to 
increase the yield from 20 bushels to the acre to 59. We are coming 
to a time when we will have to show the people how to raise these 
large crops with certainty each year, notwithstanding varying clim- 
atic conditions and varieties of soil involved. If it can be done out 
on the arid lands, what should we be able to do on our mellow, cul- 
tivated lands here in this State? 

These important results are coming to us through investigations, 
carefully conducted, and data accurately kept by men who are 
trained to test and to discover. I would like you to estimate what 
that Experiment Station is worth to the State of Nebraska that 
shows how in that Western country they can grow, instead of 20 
bushels, 59 or 60 bushels of wheat to the acre, as the result of their 
investigations. There is no investment that promises as good re- 
turns to the people out there as money expended in this investiga- 
tion work. We have an experiment station of our own, and a State 
college, which has recently taken on new life. Those of you who 
stood by these institutions when many sneered, are now seeing the 
results of your loyalty, and your sons and your daughters who are 
going to be educated there are going to do more for the agriculture 
of Pennsylvania than has ever before been done. We have an in- 
stitution up there which has not its duplicate anywhere else in the 
world—the Institute of Animal Nutrition, where they measure the 
true value of feed, and know what becomes of it in the animal econ- 

omy. In order that that Institute may do proper work, it will need 
$100,000 a year. It needs that now, and will need a great deal 

more after awhile. You want to know why it needs such a large 
amount of money? A very simple statement is all that is required 
to show this. The apparatus for determining the value of food is 
a large box into which an animal is put, where it is fed and watered 
upon substances whose composition is definitely known. Accurate 
records are made about every half minute, possibly every few sec- 
onds, of what is taking place in there. In the course of a few days 
an amount of data will have been secured that will take several men 
several weeks to work out, and discover what the experiment 
teaches. While this computation is going on another force of men 
should start another series of experiments, and then another crew 
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of experts while these data are being worked out in turn. This ap- 
paratus cost over $10,000 to install. In order to utilize it to the best 
advantage and enable it to produce the best results, it needs to be 
worked all the time. Who of you would run a flouring mill three 
days, then stop for two months, and then start it up again for three 
days, and so on? It would not be likely to prove a very profitable 
enterprise. That it may be kept going continually is the first reason 
why the institute of animal nutrition needs a large amount of money. 
The second is that the men in charge of it must be experts, and men 
whose word can never be questioned. ‘They must be capable, honest, 
and truthful, on whose word you can spend ten or fifteen or twenty 
thousand dollars, and know that it is safely invested. Such men 
are expensive. Their services are in demand in other States and to 
secure them and retain them suitable salaries must be paid. 

There is another phase of the agricultural education question that 
has recently become prominent in this country and that will need 
your aid and best skill to properly develop. ‘The estimated num- 
ber of children in Pennsylvania between the years of 5 and 18 in 
1907 was 1,865,832. Fully 20 per cent. of these are in the rural dis- 
triccs amounting to 373,166. They ail need education. A large pro 
rertion need agricultural education and many others need this same 
thing who are in the towns and cities of the State. Several hundred 
thousand would be greatly benefitted if they could take an agricul- 
tural college course. They need this course in the new education 
4s an investment with which to start out in life. They can’t all go 
to college. Then what? If they can not come to the college, we 
must take the information out to them. The time is coming when 
this college instruction in agriculture will be carried right out to 
\he young people in their own communities; this movement has al- 
ready started in some states, and ‘Mr. Martin, your State Director, 
has started it here—the movable school of agriculture. [ hope you 
will give him your most cordial support. He will make mistakes; 
we all make mistakes, but if we profit by them, after awhile the 
thing we want will be worked out, and the time we are looking for, 
and hoping for, will come. Possibly not in our day, but the time 
will come when all of our sons and daughters who enter the ordinary 
country schools will get instruction in agriculture there, and later 
will receive additional training in this science in the high school and 
in the movable school that will come to their very doors. Some of 
as will not see it except by faith. We know that it must come. We 
know that country people need instruction of this special kind, and 
we know, too, that when the need exists it will eventually be sup- 
plied. The time is coming also and it is not very far away, when 
we will send experts out over the country to teach men how to 
grow forty or fifty bushels of wheat to the acre, and instead of twen- 
ty-eight bushels of corn, they will show them how to grow sixty, 
seventy, eighty, ninety, and a hundred bushels to the acre. The 
primary requisite in accomplishing any thing is to know how. It 
is only then that we obtain results. You started more than thirty 
years ago to teach agricultural people how to increase their crops. 
I wish you could live for a thousand years to come, for you are just 
beginning to understand your work. This long life is denied us here, 
but you will no doubt look down from the other side, and see many 
of the things you have hoped and worked for consummated by those 
who follow you, who will take up and carry on your work. 
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PEDIGREE REGISTRATION. 

By DR. CARL W. GAY, Philadelphia. 

The best example of what I want to talk to you about this after- 
noon, is shown by a certain breed of fat hogs, which are called by the 
packers “Al Barrows.” In one case I know of they were fattened 
by one of the best breeders in the country, and they were part of a 
herd where they were not used as boars. In other words, they were 
part of a herd where pure bred boars were not used. They were Berk- 
shires, but they were bred by a man who never kept any records of 
his hogs. He knew they were pure bred Berkshires because he had 
never kept anything else, but he could not prove their breeding, and 
that is why they were barrows. The best hog grown by that man 
would not meet the market requirements of pure bred, because no 
records have been kept. 

I can match this with an illustration from my own experience. 
Some time ago we wanted a pair of Percherons for class work, and 
searched over the State for them. We finally came to a place in 
Ohio where we found a pair of very superior fillies, better than any- 
thing we had ever seen. We were pleased in looking over these 
fillies, and then made inquiry “of course their papers are all 
straight?” He said, “Well, I know they are pure bred; my mares 
are all pure bred, and I have never used anything but pure bred 
horses, but [ have no records of them.” It cost that man the differ- 
ence between $600, which would have been a fair price had they been 
registered, and the ordinary market value of $225. Now, we can 
talk about the advantages of our pure bred livestock, and that is 
all very well, but it has cost many a man hundreds, even thousands 
of dollars, by belonging to that class of breeders who have not kept 
up their records, and it is this neglect, and this apparent indiffer- 
ence that has led to the matter we are discussing today. 

The question naturally arises, “What is the real importance of 
a paper?” A pedigree is nothing more or less than a record of an- 
cestry. But what doI care about ancestry? I am going ahead, not 
back. But here is the point; your ancestry reflects your progeny. 
You have a bull you want to use; he stands between his ancestry and 
his progeny that come from him. He is like the sand in the two see. 
tions of the hour-glass. Everything in that glass concentrates in 
the constricted neck; so all the forces of that ancestry concentrate 
in that one animal. All the traits manifested by those ancestors 
are shown in this animal, and this animal will be repeated in his pro- 
geny, and, of course, it is in the progeny that we are most concerned. 
Ample reason, this, why this pedigree registration is of the utmost 
importance. 

Now, there are two kinds of paper, unofficial and official. An un- 
official record simply has the value of a memorandum. I don’t be- 
lieve that you can know what I do in regard to this one thing, but 
our experience this past year has shown us very clearly the indiffer- 
ence or inaccuracy of the horsemen in this respect. The law requires 
that they send us a pedigree certificate, and it would surprise you 
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to see the things they send us. They will tear down an old bill, 
which they have had struck off, advertising the animal, or something 
of that sort, and send it in to us as a pedigree certificate. Now, 
what value can a certificate of that kind have in registering an ani- 
mal? It may answer as a memorandum, but there is nothing of 
the certificate about it. ‘They are merely individual pedigrees that 
serve for the purpose of keeping in that man’s mind the pedigree 
of the animal. But the official pedigree means something else; it 
means being vouched for by some one else, and has an official recog- 
nition, the result of an official organization. Now, in states where 
brceding has attained any standing whatever, they have organized 
associations, who regulate these things. Take for instance the 
Herefords. We all know that they have certain characteristics 
which distinguish them from any other breed, and any bearing these 
characteristics is naturally stamped as a Hereford. If you have 
been breeding a certain strain for thirty or forty years, and get 
a case of reversion so that the animal does not come up to the stan- 
dard of the Breeders’ Association, out he goes; if, on the other hand, 
you have one that may not be so nearly pure, and he comes up to 
the standard set by the Breeders’ Association, he goes through. 
Now, this official certificate has another important bearing. Every 

authorized Breeders’ Association keeps a record of all the births, 
breeding, progeny and death of a given individual. They make it 
their business to know when an animal comes into life, keep track 
of him during life, keep track of his progeny, and finally chronicle 
his demise. These authorized Associations are recognized by the 
United States Department of Agriculture; that is what makes them 
official, and we don’t need to go any further back in the matter. 
They have specified certain requirements to which every Association 
must conform in order to get their sanction to conduct these regis- 
trations. Just to show you how this works—several years ago one 
of the Percheron Associations—unfortunately there are three—was 
giving a purc bred certificate to the progeny of pure bred Percheron 
sires aud french Draught dams. The other two Associations did 
not do this, and the United States Department of Agriculture on 
learning this immediately notified this Association to change their 
ruling, or else lose their right to register horses. Of course, they 
rescinded. It gave us a good deal of trouble last year, because we 
were getting these pedigrees in, and had a lot of them until the 
United States Department of Agriculture issued this order, so that 
we have a record of pedigree, that may be called unofficial and offi- 
cial. It becomes official when it has the stamp of the Government 
on it. 

Now, the advantages of these pedigrees are that it gives you the 
trai‘s of auy particular strain. If you are buying a dairy cow, you 
want a record of her sires and dams; you want to know what they 
have been doing; in some of them you will find a prepotency that 
you want carried along in your progeny, and when this prepotency 
exists for several generations along one particular breed, the 
chances are just so much more in her favor. It is the same thing in 
horses. If you want speed, you look for the records of a sire that 
has a record along the line of his ancestry of 2.10, or better, or any- 
thing you want to make it. It is the character of the individual that 
gives the pedigree its value, 
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Another very essential thing in connection with the record of 

the individual, is the completeness of it. Of course, any record is 
more valuable as it is more complete. Now, take an animal whose 
reccrds you have for six generations back—sixty-four individuals. 
You can trace that back and get a record of every one of the sixty- 
four individuals, and the farther back that record goes, the better. 
The objection to the incomplete record is that it endorses an un- 
known quantity. The farther back this unknown quantity extends, 
the better it is; still, there is the chance of a case of reversion to 
the undesirable, and the closer this ancestry is, the greater this 
danger. The most important thing in connection with these records 
is reliability. It qualifies every other thing. If the pedigree is not 
reliable, you can’t depend on it. Now, your means for determining 
the reliability of these certificates is the work of the Association. 
When you buy a horse you do not get proper satisfaction until you 
ect a pedigree certificate, together with a transfer certificate. You 
want a clear title. You don’t simply want to know that he has 
the advantage of being pure bred, but you want to be able to prove 
it, and you go to the records to see that it is clear all the way back. 
It is exactly the same thing as buying a piece of real estate. 
You not only want the deed to it, but you go to the records to see 
that the title is clear all the way back. So with the pedigree certifi- 
cate. You do not get a clear title until you get a certificate attested 
with the sign and seal of the Association in which he is registered 
and this association is authorized by the government. Many men 
buy cattle that are not reliably pedigreed, and find it out to their 
sorrow when it is too late. 

There are three kinds of unreliable certificates that are worked 
off on the unsuspecting buyer, if he is not careful to see that the 
horse is properly registered in an Association duly authorized. The 
first of these is an out and out counterfeit. I don’t mean by this 
that the majority of dealers are dishinest men to that extent, but 
I know of a man who was buying in France, and the dealer said to 
him, “If you take such and such a horse, I will give you two pedi- 
grees.” My friend said “What would I do with two pedigrees?” 
The dealer smiled and said “Use them. I sold one horse with which 
I gave seventy pedigrees.” Again, a man is a good dealer, and he 
has a perfectly straight pedigree, but his horse dies, and he knows 
there is a horse in his neighborhood which just about fits the de- 
scription in the pedigree, so he goes and gets that horse, and uses 
this pedigree on him, which does not in the least belong to him. 
I have known one case where a horse was gelded at three years old, 
and a horse nine years old is using his pedigree today. The third, 
and most frequent form, is that of the certificate of the unauthor- 
ized association. There are a number of these Associations today 
that are not authorized, and they issue the certificate a little cheaper 
than the authorized Association. so a good many men think it is 
just as well, and a little cheaper, to have their horses registered 
there. Now, there is a man in this audience who showed me a beau- 
tiful breed of mares. I asked him about the pedigree, and he said 
“Oh, yes,’ and showed me one of these unofficial certificates. The 
bogus certificate is usually more flashy than the authorized one; it 
has more gold on it, and makes it look dashier. I recognized the 
fact that this Association had no standing, but didn’t want to tel] 
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him so, so told him he had better write to the Department, and he 
was advised that he had paid a full bred price for grade mares. It 
happened that those mares were eligible to registration in an author- 
ized Association, but not every man is so fortunate. 

The only way to correct things of this kind is to get your horses 
registered in an Association that is recognized by the United States 
Department of Agriculture, and secure from it a certificate bearing 
its seal, and signed by its officers. Then there can be no question 
of its reliability. 

Now, as to what constitutes pure breeding. That has become 
largely a question settled by the Association to which it belongs. 
Take the Percheron Association; they require certain things, and 
the animal must fulfill these requirements before he is considered 
pure bred. The French Draught Association does not require so 
much. They take four top covers; or, take our Standard bred horses. 
A horse may become Standard and registered without any breeding 
whatever, simply by fulfilling the requirements of a pure bred horse 
as to type and class. Then a horse can get into the Morgan Registry 
better than he can into the Standard, even. They have taken them 
in at 1-64th—generations removed from old Justin. You take Red 
Cloud, of Kentucky; he is registered in the Morgan Saddle Horse 
Association, and every filly this horse ever foaled is eligible to regis- 
try in the Association. So it seems to follow that it is not so much 
whether a horse is really pure bred as whether he conforms to the 
standard of the Association that constitutes pure breeding, and 
makes him eligible to a pure bred certificate. 

Now, the conclusion that I want to draw from this discussion is 
simply this: That most of these men who are dilatory and neglect- 
ful in keeping up these records are so from carelessness more than 
anything else. The average farmers’ hand seems to fit the plow 
handle and the corn knife better than the pen; he hates to write, 
and so puts it off; or perhaps he has been working hard in the field 
all day, and is tired when night comes, and so puts it off until he 
has more time; he knows his stock by their ear marks, and that is 
all that is necessary for him until he comes to sell; then he must 
be able to give a clear title if he wants to get any price, or if he is 
buying, he wants to know what is behind the animal he is buying, 
so that he may know what effect it will have on his stock. This is 
what makes pedigree registration important. Only by proper regis- 
tration can a man hope to realize on his stock what it is worth, and 
that is worth the time and labor spent on keeping these records. I 
thank you. 

REPORT OF VETERINARIAN. 

By DR. LEONARD PEARSON, State Veterinarian. 

As Veterinarian to the State Board of Agriculture, there are a 
good many things I might report on, and I believe I could report on 
several subjects that would be of interest to you, but the subject 
that has been uppermost in the minds of the Veterinary Staff is 
the Foot and Mouth Disease, and that is a subject that is no doubt 
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of serious concern to many of you, so perhaps it would be well to 
devote to this subject the small amount of time that is available. 

Foot and Mouth Disease is an exotic; it does not belong here and 
it does not come very often. The last previous outbreak was in 
1902, in New England. The disease was exterminated there after 
prevailing for a number of months, and the country has been clear 
of it until last October, when it occurred in Michigan. It was not 
known to have occurred there, however, until after the shipments of 
infected cattle had been made to Detroit and from there to Buffalo. 
The first appearance of it in Pennsylvania was in the first week of 
November, when it appeared in Montour county, in the neighbor- 
hood of Danville, and about the same time in Northumberland coun- 
ty, at Watsontown. These outbreaks are known to have been due 
to several shipments from Buffalo, which carried infection into sey- 
eral herds. In a short time, two outbreaks were found in Lehigh 
county, one near Lock Haven, one in Snyder county, in Juniata 
county, in Lycoming county, in York county, at Norristown, in Mont- 
gomery county, in Philadelphia, in Chester county, and in Delaware 
county. Altogether there were fourteen counties affected, and all 
the outbreaks in this State were traced to shipments of cattle that 

. left Buffalo the last week of October or the first week of November. 
After the disease was found here, it was reported to the officials of 
New York State and of the United States Department of Agricul- 
ture, and the outbreak was traced back to Buffalo, and from there 
back to Detroit. 

Now, it happens that Pennsylvania is the principal market for 
breeding cattle and for stockers sold at Buffalo, and more of these 
cattle came into Pennsylvania than go into the State of New York. 
Since Penusylvania is the largest market for cattle sold in Buffalo, 
more diseased cattle have been sold into Pennsylvania than into 
any other state, although it appeared in Michigan, New York and 
Maryland at about the same time. The amount of infection dumped 
into Pennsylvania has been greater than that which entered all 
the other states combined. It was scattered over such a large dis- 
trict; it is over two hundred miles from the most eastern outbreak in 
Philadelphia to the most western and northern one at Lock Haven. 

This disease is much dreaded by Veterinarians, because it is so 
hard to control, and also because there is no disease known of man 
or animals that spreads so lightly, so easily, as this disease. 
During the outbreak in this State, there have been instances where 

the disease was carried several miles on the clothing of people. There 
appears to be little doubt about its having been carried by pigeons 
in Lancaster county, a mile across country to another farm. It is 
well known that whenever there is an outbreak of this disease in 
Holland, England receives some scattering infection, and it is 
thought that it is carried there by the sea gulls or by other birds. 
Foot and Mouth Disease is not a highly fatal disease; in that it can 
be compared to smallpox. In the last outbreak of smallpox in 
Pittsburg, there were 145 cases before there was one fatality. The 
percentage of mortality in Foot and Mouth Disease is low, but it 
destroys value very rapidly in every herd it enters. It often causes 
garget in milch cows and ruins them for dairy purposes. 

Every herd that is attacked is injured to the extent of from one- 
fourth to one-third or one-half of its value, 

2 
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About twenty years ago this disease came to Germany; they 
thought they would be able to control it by simply quarantining the 
farms, but they found that it was carried from one place to another, 
even where quarantine restrictions were very strict. For twenty 
years the disease has prevailed there, and it is estimated that the 
farmers of Germany have lost more than $100,000,000, while the 
German government has spent $30,000,000, to fight it. 
When England suffered her last outbreak of this disease, about 

twelve years ago, the Board of Agriculture determined to fight it 
in the same manner as they fight the cattle plague, rinderpest, and 
pleuro-pneumonia. These same measures are adopted in Norway, 
Sweden and Denmark, and were followed in the New England out- 
break of 1992. While these measures seem stringent, they are the 
most effective, and in the end the most economical. We have found 
it necessary to destroy many herds—100 herds, in fifteen counties. 
In appraising, we have tried to find out the actual value of each 
animal, and of this appraisement the State has paid one-third and 
the Federal government two-thirds. 

At the beginning of the outbreak, the United States government 
quarantined the entire State of Pennsylvania, and the State of Penn- 
sylvania quarantined the districts in which the disease appeared. 

In moving animals over public roads in the quarantined district, 
it has been necessary to get a permit from the State Livestock Sani- 
tary Board showing that the animals have all been inspected, and 
are free from any disease or exposure. We are under agreement to 
continue this quarantine, and to move cattle in these districts under 
inspection, on pain of having the entire State quarantined by the 
Federal government. This makes a very great but unavoidable hard- 
ship on the owners of cattle in the infected districts. There is, how- 
ever, some consolation in the knowledge that if quarantine were 
not established the hardship would be much greater. 

A week ago last Sunday, there was discovered a new outbreak in 
Lancaster county. If there are no new developments in the next 
few weeks, I believe it will be possible to get a modified form of 
quarantine from the United States government. I think we are 
about at the end of our trouble, but it is still necessary to continue 
a very close watch in the infected districts. The infection may Lie 
slumbering in the hay, straw, manure, or an animal may have had 
the disease and recovered, but be capable of spreading the infection 
for several months to come; therefore it is not likely that all quar- 
antine restrictions will be removed before early in the Spring, but 
it will be possible before that time to ship cattle from quarantined 
districts for slaughter before that time—probably within a very 
short time. 

The British people are exceedingly afraid of this disease, and 
their government is taking no chances in regard to importing the 
disease. Just as soon as the presence of this disease became known 
here in Pennsylvania, the British Consul took steps to ascertain 
whether proper measures were being taken to control the disease, 
and the British government made an order preventing the ship- 
ment of any livestock to England from Philadelphia, New York and 
Baltimore. Since then, our exports of livestock have been very 
small and chiefly from Boston and Portland. Eighteen cattle steam 
ships sail from Philadelphia making an average of one voyage a 
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month. They receive about $5,000 per voyage for cattle freights 

and all this transportation has been lost during this time. The rail- 

roads are losing heavily, although the farmers’ loss is the greatest. 
Now, there is only one way to overcome all this loss, and that is 

by stamping out the disease. It is this we have been trying to do 
ever since the outbreak in November. In this work, we have had 
the co-operation of the United States Department of Agriculture. 
At the beginning of the outbreak it was agreed that the State Live- 
stock Sanitary Board would be justified in running into debt in 
this matter, and we have done so. The Governor has supported 
our work at every point, and has insisted that no useful and pro- 
per step shall be omitted. 

There was no time to stop; everything pointed to the necessity 
of taking steps to stamp out this infection. That is what we have 
done, and what we are still doing. We have incurred obligations 
in excess of the amiount of money that has been appropriated, and 
I trust there will be no hesitation in supplying funds to pay the 
relatively small amount of bills that have been incurred. 

REPORT OF THE APIARIST. 

By PROF. H. C. KLINGER, Liverpool, Pa. 

Owing to the comparatively few inquiries that were made, the 
report of the Apiarist for the year may be wanting in detail and 
completeness. 

The majority of the colonies of bees in the State are wintered on 
summer stands, and many of these without any special outside pro- 
tection. Even with this want of proper winter care they came out 
of winter quarters in fair condition, and with few losses. The in- 
crease in Swarms was but moderate. 

The crop of honey throughout the State varied much. Some sec- 
tions reported an entire failure and others a “bumper” yield. The 
central part of the State reported a very small amount of surplus 
with scarcely enough for wintering, while the east reported a good 
flow of an excellent quality. The largest yield came from the White 
and Alsike clover. The cause of such a difference in the crop is 
likely due to the severity of the drought in various sections of the 
State. 
When we view the possibilities of the bee-keeping industry in 

this State and compare it with its present condition, we must con- 
scientiously say that it is but in its infancy. Pennsylvania has a 
honey bearing flora perhaps excelled by no other state in the Union. 
Among the first plants in spring, we have the soft maple and willows 
which may not yield so much nectar but give pollen and stimulate 
brood-rearing. Following this are the fruit-blooms. The black 
locust gives an excellent grade of honey but its period of bloom is 
not very long. The Pennsylvania Railroad Company has planted 
thousands of acres along its line in locust trees. These will come 

into blossom in a few years and be ready for the wide awake hee 
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keeper. White clover is perhaps the principal nectar-yielding plant 
and blossoms more or less throughout the entire season. Its heavi- 

est flow is in the month of June. Basswood and poplar, which once 

were mainstays for honey, are no longer so plentiful, owing to the 

destruction of timber. The sumac yields a fair grade of honey and 

blossoms for a period of several weeks. Following these closely is 

buckwheat, beginning in July and lasting until late in the season. 
Farmers have different seasons for sowing their seed, and one living 
in a buckwheat section may be lucky in having his bees visit fields 
for four or five weeks. The yield from this plant is sometimes enor- 
mous, and it seldom fails to give a good crop. The grade of honey 
however is dark and usually of a very strong flavor. It does not 
bring as high a price on the market owing to its color and yet there 
are those who prefer it to a honey of a lighter color. It is usually 
capped a snowy white and sometimes can scarcely be told from 
white clover. The golden rods and asters complete the season and 
last until killed by heavy frosts; the honey usually goes into the 
brood-chamber and is consumed in the winter. Red clover yields a 
fine grade of honey and the blossoms are filled with it, but these 
flowers are seldom visited except by the Italians. The cerolla tubes 
are too long for the tongue of the average bee, and so hundreds of 
tons of the finest honey remain ungatlcred and its fragrance is lost 

‘ on the desert air. Attempts were made some time ago to breed 
bees with longer tongues with but little success. A greater result 
can be accomplished if some Luther Burbank will train us clover 
with shorter corolla tubes. He will not only assist the bee-keeper 
but will help the farmer as well by increasing the yield of his seed 
because the honey-bees will then pollenize the clover blossoms. 

It is becoming more generally known that alsike clover mixed 
with other clover makes an excellent hay and pasturage; that it 
seldom fails in “catching” and that it is more persistent in the soil 
than the red clover. Where apiaries are located within reach of 
alsike fields large quantities of honey were reported. The grade of 
honey is the very best both in color and flavor. What better could 
be done than to urge the sowing of this plant to increase the honey 
crop and better the quality of the hay. The price of the seed is the 
same as the other clover usually, the grains are not as large and 
so the same amount of seed will cover a larger space of ground. 
After we shall know better how to grow alfalfa in Pennsylvania, we 
will be able to report another valuable addition to the honey flora 
of the State. With this profusion of honey-bearing flowers, lasting 
and covering the whole State, and with the additional assistance 
of the farmers by sowing the clovers, there is no reason why Penn- 
sylvania should not be placed at the head of all the states in the 
production of honey. 

Of the races of bees, there are a number, from the common black 
bee to the golden Italian. The black and hybrid are perhaps the 
more common throughout the State. Various races such as the Car- 
niolans, Cyprians, Caucasians and Banats have been introduced and 
tried. Some of these races are more gentle to handle but what they 
excel in one good quality they lose in another, and the consensus 
of opinion is that certain strains of Italians are to be preferred as 
tke best honey gatherers and the most profitable. 
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Apiculture is one of the most interesting of vocations, yet it is 
not unattended by failures and reverses. The Apiculturist has 
enemies to contend with as well as diseases to fight. The disease 
of foul-brood which prevails in different parts of the State has been 
known to wipe out entire apiaries. It is to the bee what smallpox 
is to the human race, and is as deadly in its contagion. A single 
bee, carrying a load of honey from a diseased colony, may infect a 
whole apiary, and if proper precautions are not used the disease will 
destroy the whole apiary in a short time. A number of states have 
passed laws for the control of this disease. State inspectors are ap- 
pointed whose duty it is to inspect apiaries with the power to use 
remedies to control the disease similar to the powers of other de- 
partments of the State with reference to other diseases. The Penn- 
sylvania bee-keepers tried to have a similar law passed in this State, 
but so far have failed. It is the sincere hope that this Board will 
give the Association their support in the passage of a law during 
the present session of the Legislature, to stamp out this disease and 
place this State on equal footing with other states. 
There is no line of work that affords a keener pleasure and deeper 

interest than keeping bees. It gives an opportunity for nature study, 
and with proper attention will bring in ample rewards for the labor 
expended. Apiculture is a branch of agriculture and its relation 
and value to it and to horticulture are perhaps not fully understood. 
Bees help in pollenizing the blossoms of plants and fruits and help 
Nature in perfecting its processes. The fruit grower has no better 
friend than the bee-keeper. On the other hand the fields and or- 
chards that are not visited by bees waste upon the air a fragrance 
and delicious sweetness every day that would satisfy many an appe- 
tite and even grace the table of a king. The horticulturist and the 
farmer are friends of the bee-keeper in supplying the pasturage for 
his bees, but when the horticulturist and the farmer becomes a bee- 
keeper also, then he will realize the truth that “the Lord helps him 
who helps himself.” 

WHO GO MAD? 

Insanity Not a Rural Disease. 

By DR. GEO. G, GROFF, Sanitarian. 

a 

Frequently, views widely held, and zealously propagated by earn- 
est writers and speakers, have yet no basis whatever in fact. Such 
is the belief that insanity is especially a disease which attacks people 
who live on farms and in small country villiages. The idea has 
recently been put forth in the following form: 

“Tt has almost passed into a proverb that the chief recruits to the 
insane asylums are farmers’ wives and women from small quiet 
centres, whose horizons are so narrowed that at last the contraction 
shuts out reason. The tendency to this dreary state of things is 
far from being the woman’s fault; it is her misfortune, and one does 

4 
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not have to look far for the cause. It is not want of money, but 
want of opportunity and the must-be-so-because-it-always-has-been- 
so attitude which limits her horizon.” 

The statement is varied in many other forms: “Two-thirds of the 
inmates of our lunatic asylums are farmers’ wives”; “Statistics posi- 
tively show that the largest group in our insane asylums are far- 
mers’ wives.” A popular lecturer at our Chautauquan assemblies 
repeated the same thing over and over again during the past sum- 
mer. The above statements have been made during the year by 
two of the best known American women of letters, probably with- 
out their ever thinking fora moment that they are without any 
foundation. The latest statement comes from Kansas and reads: 
“The majority of the inmates of the insane asylums of the Western 
States are farmers’ wives.” 

The statistics from none of our states give any ground at all, for 
such statements. A recent report of the Pennsylvania State Board 
of Charities assigns isolation, as the cause of insanity in three 
cases only, out of a total of 1,866 patients admitted into the State 
asylums that year. 

In the year above named, there were in the insane asylums of 
Pennsylvania, the following persons, viz.: 

Single: Mens. 55. o/s 0s pat eee eee eee De eee 2,963 
Married: men, ~)ci.).<4 2h eae eee 1,434 
Single womens 1,2... lone. ae eee ee ee 2,078 
Married swomen, ; 320 3:2.46% sca. eee ee 1,653 

otal ccxcis eas FAS Aan eee eee 8,128 

There were admitted during the year, to all the insane asylums of 
the State, the following: 

Total males admitted. asic: nie peste eee 1,060 
Farmers, 5.0Gein bis. Sa ate we Se wre aie eee 139 
LADOLETS Ash x rie ode ets See Sess D ene eee een 257 
Merchants) 272 2s. oes eee Oe ee ee 27 
MIN OPS 6 coe ocicin esas oe AO ene OR OTE LIE o eROREEAS 61 
No. OCeNpatiONn, -.i3/.c.04e esa. ee eee 59 

Total females-admitted, 9). 2: Sees ee 806 
Daughtersjofmarmers,~.4...5. 22. ee ee eee 28 
Wives of farmers), 0.200. 42.3.0 Aas cee eee 32 
Widows offfarmers,: 2.000. .e eee e 6 

Totalswomen from fariis;eos5252 cee eee 66 

Daughters ol amerchants, . ... 40ers et eres 23 
Wives Of Merchants... csc oeene eer eee 25 
WidOWs- OL Merchants. ...... «00. -eucieeeeeee 13 

Total women from merchants’ homes,. . 61 

Total wives of laborers admited, ............. 69 
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In a recent year, there were admitted to the insane asylums of 
New York State a total of 4,862 cases, and the cause isolation is 
not once assigned in all this large number. 861 of these persons 
were women in domestic service, 100 women in “Educational and 
higher domestic duties,” 199 were women employed in sedentary 
occupations and 205 had no occupations whatever. No farther in- 
formation can be gathered from this report as to occupations. 

The Superintendent of the Kansas State Hospital, at Topeka, 
writes in reference to the insane on Western farms: 

“J have observed the overworn statement, about Western farm 
life causing an unusual ratio of insanity, with some annoyance, yet, 
I suppose the newspaper and magazine writers will continue to 
overwork it, as the occasion presents itself. Of course there are 
more farmers and farmers’ wives insane in the Western States, than 
any other class, simply for the reason that Western States are 
largely agricultural, and we have a very much larger agricultural 
population than any other occupation. There is no foundation what- 
ever in fact, for the erroneous statement.” 

The following statistics are secured from a recent report of the 
Topeka (Kansas) State Hospital: 

otal number Of Mmmates, (e's. c. ewiale oie os ete 1,001 
RULE MEM, ca haioraiepss so @inene. oSres Os Hie soa eheves 433 
SMU S WOMEN, 00... erareatn store fice weicieit s Myeteee laa 122 
SEE IICO: THEN oo, tein ciao vis si pias oe tee noo oner ones 221 
Married women, ..°..0.34.00- ie aahrtarofe ccs Sienscake: os 225 
UPL E Ny Fars taser ce oper sick ohaguess aret ear 9 shardeia merry Seta ae 218 
PLAEIVCES: AVIVERS 6 csicts am 3s one se ok meets: aclsee sore oe 128 
arn la WOrers: (DIGI) 5 5 css «sero sie es atelee es - 147 
DGMESUIER EPOM LATING, co cecenos) ses bales ce 6 a oe 14 
Waweters Of fArMets, 9.65 oc cree we See we ss 38 

Number of cases in which isolation is the assigned cause of in- 
sanity: 

NBGHAR rere cher at cxcae acevo uthh ess arcre, Sus. i eiace cye aden Saree 3 
PUNO TTLGMEL Sortie cater aurcllen shevenwisea ssh or abet etal wera iaore b aoe a ek ae 1 

The truth is, we are absolutely uninformed as to the brain lesions 
which cause the greater number of cases of insanity, and we know 
of no single specific cause or group of causes, which always bring 
about psychic disease. It will be seen by the above statistics that 
there are more men than women in our insane asylums, and about 
one-fourth more single women than married women. ‘There are 
more than twice as many single men as married ones insane. In 
the year above referred to, there were admitted into the insane asy- 
lums of Pennsylvania, of wives, widows and daughters of farmers, 
66 persons, of the same persons from merchants’ families 61, yet 
perhaps there are ten farmers’ families to one merchants’ family in 
the State. In the same time there were admitted 139 farmers and 
257 laborers, and 69 wives of laborers. These statistics certainly 
show that farmers’ wives do not fill the asylums. 

It is not true that farmers and their families live lives of solitude 
without rational pleasures. It is generally recognized that a life 
close to nature is good for children, that the country is the best 
place in which to be born and reared; that it is the place in which 
to spend vacations in order to recuperate body and mind; that it 
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is the place to which to send the overworked, the despondent, the 
nervous. But the country with its pure and wholesome recreations, 
its close communion with nature, is equally good for mature men 
and women who are in sound health. Just as the country makes 
boys and girls sound in body and mind, so it keeps men and women 
in the normal state of body and mind. 

It must not be forgotten, that every industrious person in the 
_ country is able to provide for himself and his family, needed food 
and clothing. The intense competition, the extremes of poverty, the 
unwholesome over-crowding, the immoral environments of great 
cities and many smaller towns, are not found in the country. 
Every one can have a comfortable home, be well fed, and warmly 
clothed, and free from the thousand worries of the poor in the cities. 

“There is no isolation. There is fredom, splendid freedom from 
servile care where the wind blows free over range and forest, and if 
the multitude of humble bread getters in the cities could only be 
brought to realize the advantages of country life, the tenements 
would show a surprising depopulation. In the country, the rich 
find greatest recreation and the extremely poor a better living than 
they could glean from the world elsewhere.” 

It is unjust to all rural dwellers that these misleading statements 
should be continued. Rural dwellers are no more, but really less 
subject to this sad affiiction than town dwellers. A recognized au- 
thority on nervous diseases writes from the West: “It has always 
been my firm conviction that the outcry against farming life in rela- 
tion to phychic disease is not based upon facts, but is the offspring 
of deeply rooted superstition.” 
Many persons have an idea that disease originates in the country 

and is carried to cities. This is incorrect. The closer people live 
together, the better disease flourishes. Disease is always prevalent 
in cities and towns and spreads thence to rural districts. This is 
true of communicable diseases like tuberculosis, diphtheria, typhoid 
fever, smallpox, etc. There is no doubt at all about the truth of this 
statement. 

REPORT OF THE ENTOMOLOGIST. 

By PROF. H. A. SURFACE, Entomologist. 

May I be permitted to say, as a preface, that I recognize at pre- 
sent, more than ever before, the importance of these annual agricul- 
tural meetings, and the presentation of reports by specialists. At 
one time the question came to my mind, as to why this should be, 
but now, however, I recognize the importance to our agriculturists, 
of having specialists who will watch throughout the year for im- 
portant developments in their respective fields, who will annually 
give to their fellow laborers a brief review of the progress of their 
respective subjects during the year, and offer suggestions that may 
be useful for the future. 

1. As an Entomologist, it is my duty to report upon the most 
conspicuous injurious insects coming to our attention during the 
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year 1908. Among these the San José Seale ranks first for actual 
destruction effected. It is still destroying not only thousands, but 
millions of dollars worth of trees in this State, and has in many 
cases killed the trees entirely, leaving them dead and bare, although, 
fortunately, many persons in each county have learned to control it, 
and produce first-class fruit in spite of its presence. Based upon 
the knowledge of this fact, many persons are planting more exten- 
sively than ever before, and there is distinct evidence that fruit 
growing is to be differentiated from farming, and most of our fruits 
will be produced by horticulturists, and our farm crops by agricul- 
turists. 

The San José Seale, while destroying neglected trees, has in many 
cases been a benefit to progressive fruit growers. It has forced 
them to study the subject and produce more and better fruits than 
they would have had, were it not for the scale. An example of this 
is seen in the results of Mr. D. M. Wertz, of Quincy, who on only 140 
acres of land produced and marketed $60,000 worth of peaches. 
Another, is that of Mr. C. C. Gelwicks, a banker of St. Thomas, who 
cleaned up a badly-infested apple orchard with two sprayings of 
the Lime-sulfur wash. This is the material that was used in each 
instance, and is today both the cheapest and best remedy for the 
San José Scale. | 

2. The Brown-tail Moth is a most serious pest which has not yet 
found its way into Pennsylvania, so far as we know, but we stand 
in imminent danger of its immediate introduction. This winter hun- 
dreds of shipments of seedlings, nursery stock and rose bushes from 
France to the United States have contained the larve of this most 
destructive moth. Mr. Atwood, Nursery Inspector of New York, 
reports having found almost two hundred webs on imported nursery 
stock, and Prof. Smith, State Entomologist of New Jersey, reports 
having found it in each shipment of imported stock he has thus far 
examined. I have received specimens for exhibition at this meeting, 
and here exhibit them. These are the nests in which the pest 
passes the winter as small larve or caterpillars. 'They are quite con- 
spicuous, being two or three inches in length, and look much like the 
webs of the tent caterpillars, but have the webs woven around the 
twigs, and are not found only in the forks of the twigs, as is the case 
with the tent caterpillar webs. Those who know of the damage by 
the San José Scale think that we have realized the worst, but in 
comparison with the Brown-tail Moth, the Scale is a creature of but 
little consideration. The moth lary devour the foliage of all de- 
ciduous trees, rendering them as bare and brown in midsummer as 
they are in winter time. It will go through our forests and destroy 
them, as well as orchards and other trees, causing a wreckage that 
is not computable in its results. 
This is to be seen in the State of Massachusetts, where it has be- 

come established, and where private individuals have spent thou- 
sands of dollars in trying to rid their premises of it. The State of 
Massachusetts appropriated $300,000 toward suppressing this and 
the Gypsy Moth, and the United States government appropriated 
a similar amount for this work in the same State. 

Not only is the Brown-tail Moth destructive to the foliage of most 
trees and shrubs, but the hairs of the caterpillars are deciduous or 
“shed” and they have nettle cells connected with them. They fall 
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upon the skin of persons passing beneath the trees and cause serious 
irritation and rash, actually keeping people indoors and off the 
streets at times when the hairs are falling. At the close of this 
address I shall show some slides illustrating a few features of this 
important pest. 

Our farmers and fruit growers should become familiar with such 
pests in order to watch for them and co-operate with the State De- 
partment of Agriculture in preventing their importation or start 
in this State. We are now in touch with the importers of nursery 
stock and doing all that is possible to inspect such stock at the time 
it is unpacked, and thus prevent the introduction of this and similar 
pests. Your Entomologist is to go next Tuesday to New York to 
attend a conference of Eastern State Entomologists regarding this 
pest. 

3. The Codling Moth is one of the arch enemies of the fruit 
grower, but has been well suppressed this year by spraying with 
Arsenate of Lead,2 Ibs. in 50 gallons of Bordeaux Mixture, made with 
three pounds of Copper Sulphate and four pounds of Lime. This, 
however, has this season caused unusual russetting of the fruit, and 
we therefore recommend for the first spray (just after the blossoms 
fall) reducing the copper sulphate to two Ibs. instead of three. One 
of the chief features of the Codling Moth spray has been the use 
of Arsenate of Lead in preference to Paris Green. One reason for 
this is that the former sticks so much more readily to the fruit and 
there is not so much danger of burning either fruit or leaves. 

4, The Angoumois Grain Moth. This pest has proven very de- 
structive in wheat in the southeastern portion of the State. We 
have had many complaints of injury to wheat; and several samples 
of grain damaged by it were received. This insect in the adult stage 
is a winged moth which, in color, size, and manner of flight resembles 
the little clothes moths which are frequently seen in houses. Sam- 
ples are herewith exhibited. 

There are at least four broods per year. The moth of the first 
brood flies and lays its eggs about the time the wheat comes into 
head. The second brood appears just after the grain is mature. 
The third, during warm seasons, comes about the middle of Septem- 
ber, while the fourth brood appears in grain stored in barns about 
the middle of October. It passes the winter in barns and granaries, 
particularly in bins where the grain is stored. The eggs are laid 
beneath scales of chaff in the grooves of the grain. The damage is 
done by the larva which feeds within the grain, rendering it nothing 
but chaff, and, of course, quite worthless for milling purposes. Evi- 
dence of the pest is to be detected by breaking open the grain, but 
when there is much infestation, it is detected by the heating of the 
grain in the bin, due to the gnawing of the larve. 
When the grain is left in the straw, or unthreshed, the moths have 

opportunity to scatter among the heads and lay their eggs very ex- 
tensively, but when it is threshed early, and the grain stored in bins, 
the moths can only lay in the top layer of grain, and thus are not 
mearly so destructive. After complete growth within the grain, in 
about twenty to twenty-four days, the larva transforms into a pupa 
or chrysalis, which is likewise within the grain, where it finds pro- 
tection. 
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The chief and most important remedy is threshing as soon as pos- 
sible after harvesting. If the grain be infested at the time of 
threshing, it should be put into tight bins and fumigated with car- 
bon-bisulphide, using one pound to each one hundred bushels of 
grain. The fumes of this material are heavy, and will sink down 
into the bin. It will not injure the grain for any purpose, even if 
it be poured directly over the grain in tight bins or boxes and at 
once covered with wet blankets to keep down the fumes. Let it 
fumigiate at least half a day, and it will not hurt to let it remain 
until all trace of the fumes disappear, even though it be a week. 
Keep fire away from the fumes, as it is explosive like gasoline or 
benzine. 

It is important that all wheat be cleaned up, and the mows and 
bins be cleaned and swept. It attacks wheat mostly, but it is also 
reported as being injurious to all cereals, buckwheat and chick- 
peas. It is one of the easiest pests to control by preventive meas- 
ures, but has certainly destroyed many thousands of dollars worth 
of property in this State during the past year. 

5. Curculios. Curculios injure peach, plum and cherry by sting- 
ing the fruit and laying their eggs therein, and thus causing the 
“wormy” condition and premature dropping. Only a few persons 
have sprayed for their prevention, and they mostly used the Arsen- 
ate of Lead, one or one and a half pounds in fifty gallons of water, 
or in half strength Bordeaux Mixture, being successful in checking 
the ravages of this pest, which has proven so destructive by causing 
the premature dropping of the fruits which they infest. 

6. The Canker Worm. The area of infestation by the Canker 
Worm in the central and northern portions of the State is decreas- 
ing, from the effects of small parasites, which destroy them. This 
is in accordance with our previous predictions, and we can now 
say we believe it will be held in check by these parasites, yet where 
it was present last summer, preventive measures should be under- 
taken soon. The important point in preventing destruction by this 
pest is to put unsurmountable barriers around the trees before the 
females crawl up the trunk to lay their eggs on the twigs. As this 
is done very early in the spring, even in some cases before the snow 
is all gone, it is important that the trees be banded very early in 
the spring, from the middle of February to the 1st of March, jand 
the bands kept in proper condition to prove an efficient obstruction 
for at least a month. The method of doing this has been described 
in the Bulletins of the Economic Zoologist of the Department of 
Agriculture. 

7. Potato Beetles. Many persons have thought that the Color- 
ado Potato Beetle had practically ceased to exist, and to infest the 
potato fields, but last year this pest was very abundant in many 
parts of the State. Those who sprayed with Paris Green, 4 ounces 
to 50 gallons of water, or Arsenate of Lead, 3 Ibs. in 50 gallons, were 
successful in destroying it; and where double strength Bordeaux 
Mixture was used, destruction by this pest was likewise prevented. 
It is evident that this beetle will appear again during the coming 
summer, and potato growers should order their arsenical materials 
soon in order to be ready for them at their first appearance. 

8. Cabbage Root Worms. This pest has proven unusually de- 
structive during the past year, and has increased rather than de- 
creased in numbers and injury to cabbage, cauliflower and other 
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cruciferous plants. They have, however, been controlled by two 
methods. The first and preferable is the use of the Carbolic Emul- 
sion, as published in the Bulletin of the Division of Zoology for 
March, 1907, where results of detailed experiments are given. 
Second, by the use of paper disks placed on the ground, around 
the stalks at the time they are set out. This is also described in 
detail in the Bulletins. 

9. Corn Root Louse and Ants. Last spring there were unusual 
reports of destruction by ants on young corn roots, particularly in 
very loose soil, but the real work was by root lice or Aphids, for the 
care of which the ants were responsible. We found that this de- 
struction was less in fields plowed in the fall rather than in the 
spring, and occurs almost solely in fields which had previously been 
in sod. We also found, by a small experimental plot, that where 
wood ashes and nitrate of soda was used in the corn rows, this pest 
was much less injurious and the corn more vigorous. It is probable 
that the wood ashes prevented their activities while the nitrate of 
soda stimulated the plants to outgrow the injurious effects. 

10. The Corn Stalk Web Worm or Stalk Worm (Crambus). The 
Corn Stalk Web Worm has proven quite destructive in corn fields 
following sod. However, we have found that fall plowing and early 
spring and late fall cultivation prevents this to a great extent. It 
pays to have the soil in good condition and planting a little late, 
rather than early. The pests are starved out by this treatment, and 
the corn appears better by being planted in warm soil, rather than 
when cold in the early spring. 

11. The Peach Borer. This pest continues to be one of the very 
worst pests of peach trees, and, in fact, causes more work and an- 
noyance for the successful peach growers than does the San José 
Scale. Our experiments at one time showed that it could be con- 
trolled by the use of lye, one ounce in a gallon of hot water, using 
a quart at the base of each tree, and some practical fruit growers (e. 
g., Mr. J. E. Baird, of Clinton County) report it as having been quite 
successful in their orchards, but subsequent tests did not agree with 
the earlier results. It now appears that a small mound of wood 
ashes around the trunk of each tree is one of the best means of 
preventing destruction by this pest, and at the same time aids the 
tree to overcome other pests by adding to the soil needed elements 
of plant growth. 

12. Peach Yellows. This is one of the unchecked diseases of 
plants which continues to cause considerable destruction, but as 
the disease germ causing it has not been isolated nor seen under a 
microscope, the exact cause is not known. The one direction for 
treatment that has been given to peach growers heretofore is to 
cut out and burn on the spot every tree infested with the yellows 
as soon as the first symptoms are seen. However, the Economic 
Zoologist of the State Department of Agriculture believes he has 
succeeded in curing the yellows by severely cutting back the in- 
fested trees, cultivating the soil about them, and adding a liberal 
measure of wood ashes and a handful of nitrate of soda, and water 
abundantly. Each and all of seven or eight trees which a year ago 
were said to be infected with yellows by experts and practical fruit 
growers who saw them, were thus treated and have outgrown this 
disease and have vigorous new wood with fruit buds for next 
season’s bearing. 
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13. Pear Blight. This is another uncontrolled disease. The 
remedy heretofore has been to cut and burn blighted trees. How- 
ever, so many reports from different sources have come to this office 
conceriuing the use of salt around the trees, that we have reason to 
believe it worth trying. No less than five or six persons have re- 
ported curing pear blight by salt added to the soil at the roots of 
the tree. One man stated he used strong fish brine, and it had 
not injured the trees, but had cured the blight. For the sake of in- 
formation, I ask here if others have made use of this salt for Pear 
Blight with success? If so, I should like to have such a report. I 
shall test it this year on the one blighted tree which [have. I asked 
for a similar report at the State Horticultural meeting last week, 
and after the meeting one gentleman reported to me he had seen 
pear blight sucessfully cured in the orchard of his brother by the 
use of salt placed around the roots of the blighted trees after some 
of the soil had been removed. 

14. Chestnut Blight. This is one of the new diseases coming 
into this State and proving very serious. I have here a letter and 
my reply, concerning this disease, taken from my regular correspond- 
ence of just this morning: 

Brooklyn, N. Y., Jan. 25, 1909. 
“Prof. H. A. Surface: 

“Dear Sir: In December, 1908, I visited Chester county, Pa., and 
in natural woodland found the deadly parasite—Diaporthe para- 
sitica—the cause of the chestnut blight. In my private laboratory 
I now have on native chestnut limbs, also on Japanese and Para- 
gons, in full development, this destructive fungus. I have traced 
it for 250 miles across Pennsylvania, New Jersey and New York, 
almost to the Connecticut line. I am told it is in Connecticut. In 
the November issue of Conservation you will find an article by me 
on the subject. It would seem that extermination is not to be ex- 
pected, but there may be control, so that valuable chestnut orchards 
will not be destroyed. My observations show the Paragon as sus- 
ceptible as our native trees. This is an important fact for many 
chestnut growers in Pennsylvania and elsewhere. The Japanese is 
not immune, but it is the most highly resistant of any chestnut trees. 
Having studied this particular form for more than a year, it is 
my purpose to write a pamphlet on the subject.” 

To this letter I replied as follows: 

“Dear Sir: I have at hand your valued letter of the 25th concern- 
ing the Chestnut Blight. This will prove to be a very serious 
trouble with chestnut trees in this state and have a tendency to 
prevent chestnut culture at this time. The chestnut worm or 
weevil has been such an annoyance as to make it impracticable, and 
this blight is the last straw, and will probably result in crushing out 
many chestnut growers and deterring many others from beginning 
it. I trust you are working on the biology of this subject and shall 
be able to give us something regarding the kind of remedies or pre- 
ventives. I trust you will work out the full life history of this 
germ which will give us some aid. It may be well for us to find a 
variety that will be highly resistant and I am very much interested 
in your statement that the Paragon is as susceptible as our native 
trees. 
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The Forester of the Pennsylvania Railroad stated at the State 
Nursery meeting that this blight was found as far west in this State 
ag Altoona. It seems to be spreading rapidly. Altoona, you know, 
is about the middle of the State. I shall be much interested in re- 
ceiving your pamphlet on this subject.” 

© 

PROGRESS AND SPRAYING. 

Progress in spraying has been made by the use of more efficient 
apparatus in certain details, such as a steel-capped nozzle with large 
opening for spraying the Lime- sulfur wash without clogging, exten- 
sion rod with an eighth-turn to permit turning the nozzle to spray 
the trees on three sides without the operator walking around, ex- 
tension rod drip-tin disk to prevent the liquid running down on the 
hands of the operator, and a few other like attachments that have 
proven helpful to the man who realizes he must spray in order to 
have first-class fruit. The past year has been signalized by the fur- 
ther successful use of the home-boiled Lime-sulfur wash, and the 
appearance and successful testing of the commercial Lime-sulfur 
wagh, which is now put on the market by no less than ten or a 
dozen manufacturers. This material can be diluted to eight times 
its bulk and sprayed on the trees with success, and cannot at any 
time be used, strong enough to injure the tree. In using carbonic 
acid gas pressure, however, it should be remembered that it is im- 
portant to dilute with hot water, and in spraying any Lime-sulfur 
wash with gas pressure, the use of hot, instead of cold, water is 
recommended, to prevent the gas being absorbed by the liquid. 

LEGISLATION. 

Federal legislation is in progress in behalf of the farmers and fruit 
growers. In this regard we recommend prompt action in favor of 
the passage of the United States Insecticide and Fungicide law, 
which provides that all insecticides and fungicides must be in ac- 
cordance with the label upon them. We also recommend special 
Federal legislation providing against the importation of all pests. 
such as the Brown-tail Moth, by such means as may be found best. 
We recognize the wisdom of our own State Paris Green Law in 
giving our farmers and fruit growers a pure product, and recommend 
the passage of such a law concerning other insecticides and fungi- 
cides sold within the State. We also “recommend a State enactment 
prohibiting the importation of deciduous plants of any kind, age, 
or size, into this State from foreign countries without both a “certi- 
ficate of inspection from the country in which they were packed, 
and also notification to the Secretary of Agriculture, or the State 
Zoologist of the arrival of such packages immediately upon coming 
into the port of entry. 

The work of the inspection of orchards and the demonstrations in 
this State, by the Division of Zoology of the Department of Agri- 
culture, must be recognized as successful and helpful to the farmers 
of the State. The Zoologist reports the inspection of 8,500,000 
fruit trees, and evidences “that Pennsylvania has at least 20, 000, 000 
growing fruit trees, worth at least $100, 000,0000. 

It is interesting to note that the railroad companies have recently 
awakened to this and are joining hands with the agriculturists of 
the State in order to help the farmers and fruit growers. For ex- 
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ample, recently the Cumberland Valley Railroad Company, with the 
co-operation of the Division of Zoology of the Department of Agri- 
culture, ran a demonstration train all over their line in Pennsyl- 
vania, extending over a period of nearly a month, educating thou- 
sands of farmers and fruit growers in the use of material and ap- 
paratus for the suppression of the San José Scale and other pests. 

The Pennsylvania Railroad Company is at present arranging to 
run a similar Demonstration Train over its lines in this State. De- 
tails of the plans will be announced in the newspapers and other- 
wise, and the co-operation of the members of this Board, their 
friends, and the public in general is invited in order to make this 
important work available and useful for the fruit-growers and far- 
mers of our State. 

GASEOUS AND VOLATILE SUBSTANCES IN FIGHTING IN- 
SECT PESTS. 

By PROF. FRANKLIN MENGES, Entomologist. 

For a number of years nurserymen and grain elevator owners have 
been wanting a gaseous or an easily volatilized insecticide that 
would effectually destroy insects and drive out rodents, while at the 
same time it would not be inflammable, explosive, objectionable in 
odor, or poisonous to man or beast. Until recently hydrocyanic 
acid gas was used for the gaseous substance, and carbon bisulphide 
as the easily volatilized liquid. Hydrocyanic acid is so extremely 
poisonous that many nurserymen who have been in the business for 
years fear to use it, and for the majority of farmers its use would 
be out of the question, because only a small whiff inhaled might be 
fatal. For fumigating grain infested with insects it cannot be used 
at all, because a little of it would poison a whole bin. 

Another thing: Nurserymen who use hydrocyanic acid for fumiga- 
tion, frequently receive small orders out of season, for which they 
cannot well aftord to start a large fumigating plant such as is 
usually connected with a nursery, and therefore it is not only dan- 
gerous, but inconvenient. The easily volatilized liquid that has been 
used for fumigation is carbon bisulphide. This liquid is poison- 
ous, inflammable, explosive and highly objectionable in odor—so 
much so that a rotten egg would be perfume in comparison. If in 
place of these poisonous substances, and their other objectionable 
features, we could get a substance that would as effectively destroy 
these insects without any of the objectionable features, it would be 
a valuable addition to insecticides. A chemical having these quali- 
ties, has been in existence in the chemists’ laboratory for a long 
time and has been used as a solvent. Its insecticidal qualities, 
however, have only recently been discovered. 

Tetrachloride of carbon is a colorless liquid heavier than air, and 
boils at 163 degrees Fahrenheit. It is somewhat related to chloro- 
form. Instead of having an objectionable odor, it has a pleasant 
one. It is not inflammable or explosive, and is only slightly poison- 
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ous. Experiments have shown that it is even more effective as 
an insecticide than bisulphide of carbon. Carbon Tetrachloride is 
prepared hy treating carbon bisulphide with chlorine. Chlorine is 
made very cheaply and carbon bisulphide is most ingeniously and 
economically made by a continuous process recently devised by 
whic: carbon and sulphur, the elements of which carbon bisulphide 
is composed, are fed into the top of a stack at the bottom of which 
is an electric furnace, heated to the required temperature to cause 
the union of the two elements. The two chemicals out of which 
carbon tetrachloride is made are, therefore, cheap which will put 
the substance within the reach of all who may need it. 

THE CONSERVATION OF OUR NATURAL RESOURCES. 

By DR. ISAAC A, HARVEY, Geologist. 

In view of the peculiar business tendencies and the potency of 
commercialism today, is it not the serious and imperative duty of 
our Commonwealth, and of other states, to ascertain, as accurately 
as may be, the range and possibilities of our natural resources and 
then husband and utilize them for the common gcod and to the best 
advantage? The conservation of these important factors of our 
civilization, is my subject, and, incidentally, the rural members of 
our assembly should accord to the city members, the framing of 
such laws as relate to municipalities, and, conversely, the city mem- 
bers should concede to the rural members the discretion to formu- 
late the laws or statutes that apply to only the country districts. 
Would it nut be wise to amend the statute or section thereof, 

relating to trout fishing, so as to restrict the number and not pre- 
scribe the length of the fish that may be caught, and thus avert the 
destruction of myriads of trout that are hooked and thrown back 
to die; as, likewise, to amend the section on deer hunting, so that 
the same number may be killed in a given season, as the law now 
allows; but no distinction be made as to the bucks and does, and 
so forefend the killing of does through wantonness or carelessness, 
as was so prevalent last season and theretofore. I say this by re- 
quest, and such seems to be the consensus of opinion of fishers and 
hunters with whom I have talked on the subject, while the general 
trend of sentiment is quite similar and the feeling prevailing that 
the sections referred to would be more honored in the breach than 
in the observance. 

I referred last year to the diverse soils and their undermined 
utility, expressing the view that this differentiation of soils invites 
investigation to ascertain the several uses of the same; that is, by 
analyses and experiment, under the direction of the State or Na- 
tional Government, and the benefits already derived from the work 
of the U. 8S. Department of Agriculture are assurance that further 
efforts would be of vast advantage, as reduced to systematic investi- 
tion; thereby indicating the specific uses and cultural qualities of 
the soils as the same are determined by scientific processes, and the 
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farmer, without onerous and uncertain tests, be enabled to cultivate 
the same intelligently and with the most profit or promise of success. 
Hence the continuance of the tentative efforts of the U. S. Depart- 
ment of Agriculture should be invoked by some resolution or definite 
action of this meeting. 

But, perhaps, more pertinent to my subject is the conservation of 
our timber and minerals, and, apparently, the greatest concern at- 
taches to our coal areas and supply. Direct and effective efforts 
towards the preservation and renewal of our forests and the re- 
straint of timber waste are proving beneficial and effective in many 
states, while the Federal government is active in the premises. A 
most lively and vigorous interest, now so widely prevalent and 
rapidly extending, must soon become an efiicient agency towards this 
much desired consummation, with its attendent benefits, and the 
ultimate reforestation of vast areas, now denuded, will follow; so 
that education in this direction is progressive and not retarded. 
This, with other factors operating rightly, is assurance of the res- 
toration, also, of the depleted water power over extensive areas, 
where the streams may again be renewed. 

The cement industry, now so important and acquiring giant pro- 
portions with its phenominal increase in production and demand, 
has promise of indefinite existence, with the almost limitless de- 
posits of natural rock associated with the Lower Silurian, Helder. 
berg and some other limestone formations; the native cement rock 
being a mongrel or bastard limestone, while various combinations 
of other rocks and clay, with the purer limestones, seem to afford 
unbounded scope for experiment and actual production along this 
line. There seem to be no misgivings relative to the exhaustion 
of raw material for the production of this comodity. Our iron ores, 
in the form of hematites, magnetites, carbonates and mongrel de- 
posits, are fortuitous and found in local areas and pockets and of 
uncertain amount when their wide range are considered, and no 
figures can be suggested as to their extent or continuance. The 
ores are only found by exploratory work and no forecast towards 
their value in the future, can be made. 

Commercial clays are, also, usually discovered by prospecting or 
exploratory work, with a few notable exceptions, not being in per- 
sistent seams or beds; but found in limited acreage, local deposits 
and in many instances resulting from the disintegration of feldspar, 
shale and other rocks; while these several coal seams have their floor 
clays, of varying quality and the one important hard clay bed, 
affording the material for refractory brick in this and other states, 
is a persistent seam, but of uncertain quality, by reason of its rapid 
variance in chemical composition or structure, from place to place. 
No estimate of the hard, soft or plastic clays can be figured; but, 
in their several grades, they are of immense area, while being con- 
stantly produced, at least the softer grades, by weathering as 
stated, and are no cause for concern, considering the probable supply 
that may be revealed as required. So, the possible copper, lead, 
nickle, zinc, roofing-slate and a score of other minerals, of some com- 
mercial value, are yet only of incidental importance, but afford pro- 
fit as discovered and developed. 

But, referring to the several mooted subjects, the one of utmost 
interest and fraught with most anxiety, is the supply of coal, oil 

24 
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and gas; the coal being emphatically of more vital forethought. The 
gas and oil are an unknown quantity, and their production may be 
proceeding in the formations or concealed rock measures, whence 
they are derived. Yet the loss of those valuable fuels, of inestim- 
able utility to our manufactories and even for domestic purposes, 
has been incalculable and to one versed in these matters and aware 
of their importance, appalling. Carelessness and precipitation have 
lost billions of cubic feet of gas and millions upon millions of barrels 
of oil, which, at the present rate of production for commerce, cannot 
be perpetual and the reservoirs are not boundless. This waste argues 
the necessity for economy and methods that will forfend the ex- 
haustion of this gas and oil supply in the near future. 

Admitting the urgent importance of conserving any and all of 
our native resources, the one consideration that forces itself with 
more pertinence upon our attention is the available coal supply and 
the period of its probable continuance or permanence. I have given 
this subject much earnest attention and with a wide experience in 
the coal fields of our State as elsewhere, presume to submit some 
estimates of our Bituminous coal, upon which may be based con- 
jectural figures relative to the amount of this fuel remaining in the 
several basins, and when its possible exhaustion may ensue, at the 
present rate of mining, wasting and increasing demand, or, at least, 
when it may decline to a calamity and dearth which will become an 
occasion for regret and reproach. In the great Pittsburg Coal 
Seam, of 1,100,000 acres, there remain 15,000,000,000 tons. In the 
workable seams above the big Pittsburg coal, and in the upper pro- 
ductive coal measures and local acreage in the upper barren meas- 
ures, so called, there are available 5,000,000,000 tons. In the lower pro- 

ductive coal measures, from Bed A to Bed E, known as the Brook- 
ville, Clarion, Three Kittannings, and Two Freeports, 40,000,000,000 
to 45,000,000,009 tons in seams 3 feet and upwards in thickness; and 
in the workable areas in the lower barren measures and intracon- 
glomerate seams, of 3 feet or more, 5,000,000,000 tons. 

The total amount of commercial coal in these series is therefore 
estimated to be 65 to 70 billion tons, in seams that are now con- 
sidered workable for the shipment of coal, and in the finality of 
their exhaustion or depletion, there would yet remain, in coal beds 
say from 18 inches to 8 feet thick not less than 15,000,000,000 or 20,- 
000,000,000 tons; for there are many million acres of these thin 
seams that can be mined in the absence of thicker coal. 

Thus our ultimate coal supply, estimated I believe within safely 
conservative limits and upon no optimistic or fabulous notions, fig- 
ures from 80,000,000,000 to 90,000,000,000 tons. I have not made 

these deductions upon the present standard of marketable coal in 
our State, but in contemplation of the exigencies that may arise 
many years hence for millions, yes billions of tons, now rejected or 
discarded, will eventually be carefully mined and frugally used. On 
a trip to Arizona and Mexico in 1889, for the Copper Queen Mining 
Co., I was enjoined by Mr. W. E. Dodge who sent me, not to apply, 
absolutely, the Pennsylvania standard, but was assured that a sec- 

ond grade of Pennsylvania coal, as so recognized, would be accept- 
able for smelting and other uses down there. Moreover, we are now 

shipping to market, from big seams, certain layers of coal that were 
formerly left in the mine and that could not be sold 10 or 15 years 
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ago; while the “A” bed, of the widest extent of all our seems and 
20 times the acreage of the big Pittsburg seam has only been dis- 
covered within the last few years to be a factor of more than in- 
cidental value in this direction, where formerly the coal was thought 
to be entirely useless. The estimate includes, also, some import- 
ant areas not defined by our geological map, hurriedly constructed, 
and this additional extent of coal very much enlarges the figures or 
amount that might otherwise be suggested. I do not venture to 
forecast how many yenerations or centuries this fuel will last, but 
the rapid increase in demand and consumption and the waste and 
loss by injudicious and defective mining methods, present some 
startling and ominous figures, which I cannot set forth here. 

In the last three or four years, fully one hundred million tons of 
coal have been wasted in this State, by incapable or irresponsible 
mining and lost in abandoned operations, where “haste makes 
waste” and where forty or fifty per cent. of the coal was left; while 
half the same value has been consumed or gone up in the smoke of 
tens of thousands of coke ovens, in the by-products, that, in some 
measure, are utilized in Europe. The dictum of the autocrats of 
the coal trade, to their subordinates, seems to be, “take the best 
and leave the rest,” and the territory thus abandoned is practically 
condemned, as it were. Beds of coal three to five feet thick are 
thus left intact and, as has been said to me, millions of acres of good 
coal “get a black eye.” 

Operators oftimes complain, when buying or leasing, “we cannot 
recover or remove more than 2-3 or 3-5 of the actual amount of coal 
in a given property,” an assertion that has not the semblance of fact 
or reason. It has been reduced to an absurdity by an exceptional 
few operators with whom I have talked on this subject and who 
are not evasive for a purpose; who say, also, that they can remove 
and have removed, ninety per cent. of the actual contents of a given 
acreage of coal. You garner a thousand or ten thousand bushels 
of grain and are you not sure of getting nearly the same amount, 
when you sell? The State has the prerogative and authority to 
enact laws that will restrain this species of improvidence and van- 
dalism; for such it is. A Frenchman once said that the United 
States wastes and destroys enough food to feed France, and I might 
add that the United States has wasted enough timber to build a 
thousand cities and enough fuel, coal, wood, gas and oil, to warm 
half the population of northern Europe. Timber can be restored 
by nature and the native soil, and reforestation, with the arrest of 
prodigality and greed is probable or certain and thereby will be re- 
stored a vast range of water power to be utilized; while gas and oil 
may be an indefinite or perennial supply; no one knows. But coal 
beds cannot be created or renewed by man’s skill or genius, or re- 
placed, in any sense, by an equivalent in fuel; being produced in 
the long cycles of years, which will never again respond to nature’s 
behests, or obey man’s demands; so that once depleted and gone, 
we will be bereft. Almost as wasteful as the prodigal of the ancient 
parable. The possibilities of rational, consistent and circumspect 
business are entirely safe and progressive within a conservative lat- 
titude; the probabilities of unrestrained and erratic business, with 
its waste, avarice and improvidence, are dangerous. We of this 
generation have not been invested with the singular privilege and 
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discretion of gathering, grasping and appropriating to ourselves 
nearly everything in sight, and many things not in sight, at the cost 
and sacrifice of some of the most sacred and cherished values of 
human life and happiness, and we have no license or commission to 
hurt the earth; no preemption on its natural gifts. 

It is a fact that “to inveigh against the use of money is to decry 
the inevitable,” at least in this land of ours; and this truism is the 
efficient reason why moral suasion and logic are futile. Your prayers 
avail naught towards the repression of frantic and fanatic business, 
so called, with its fierce and relentless competition and frenzied 
finance is masterful, after all, without the strong arm of the law to 
confine or enfeeble it. Money madness and cupidity are not a part 
and parcel of the record of our noble Commonwealth; not, at least, 
for reference, and cannot contribute to the grandeur of our national 
history. We may boast of an exceptional franchise bestowed by 
high Heaven and seem disposed to revamp and revise the tendencies 
and policies of other nations; while the pursuit of our own commer- 
cial idea and our being possessed of its strange fatuities, only con- 
vey to other civilized nations, that, without a resurvey, some re- 
generation, we, eventually, may become guilty of nearly all the folly 
of which any nation or people is capable. We have surpassed his- 
tory in our extravagance, if you will, wastefulness, and in our dis- 
remembrance of our descendants; while in a woeful degree, we have 
squandered our patrimony, and, perchance, the values that other- 
wise might be available to our progeny. 

While fully sensible of the evils that are extant in the State and 
nation, yet [ cannot imagine any greater stigma or reproach that can 
attach to any generation than it may merit or incur by its disregard 
of posterity. Proud of our unrivalled wealth and prestige, we may 
advance to such a degree in the wrong direction and may acquire 
such a spurious prominence as to become despised in the sight of 
men and destroyed in the sight of God. This may be a digression, 
which I trust you will indulge; but it is not an extravaganza. Our 
dominant and predatory financial spirit, might well be portrayed on 
canvass as a lion rampant. 

Conservation of our natural resources is only to be secured by 
conservation of our moral resources, and it has become obvious that 
correlation of the two are essential. These things are coordinate 
in my mind and I cannot divest myself of this conviction or dissociate 
the moral, mental and material forces towards our betterment and 
upbuilding, and am yet persuaded that a business proposition is 
none the less a moral proposition, while, in the spirit and genius 
of our institutions in the light of the Gospel and upon every prin- 
ciple of expediency, honor and right, an urgent political question is 
just as much a religious question. The entire subject of conserva- 
tion resolves itself into a question of upright and faithful citizen- 
ship. The one greatest source of unselfish and honest patriotism 
is in the farming community; for Almighty God and the farmer gave 
us this nation with its glories, and it looks to me as though God 
and the farmer are going to take care of it. 

A nation is not great alone in its structures of iron and steel, and 
wood and stone, or, indeed, in its policies of aggrandizement; but 
it is wisest and grandest in its building of conscience and character, 

and we cannot transmit to our heirs, a more worthy heritage than 
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the privilege, the opportunity to make money and manhood for them- 
selves. Wealth inherited and unearned and without judicious train- 
ing is almost sure to make mongrels in mind and morals and non de 
scripts in society and finance. 

“Cursed be the social wants that sin against 
the strength of youth! 

Cursed be the social lies that warp us from 
the living truth! 

Cursed be the sickly forms that err from 
honest nature’s rule! 

Cursed be the gold that guilds the straight- 
ened forehead of the fool.” 

Beyond good teaching, a good example and a well sustained integ- 
rity, we have no commanding duty to our children. What we do 
of right or wrong will logically guide or direct them. If we give to 
them as well as we have derived from our ancestors, the one great 
moral obligation to them will be rightly performed and fulfilled. 
The noblest legacy we can bequeath to them is a life record without 
reproach, and this may never be engraven on monuments of granite 
or marble or inscribed on tables of stone; but it may be written in 
the minds and memories of men and inscribed on the fleshly tables 
of their hearts; and conveying to them this assurance of our life’s 
good work, and along with it, some of the precious and abounding 
gifts of Nature and Nature’s God, those that come after us may point 
to these things and with glowing pleasure and pride say to the 
world, “see what our fathers have done for us.” This will betoken 
the supremacy of righteous law, the exaltation of patriotism, the 
benevolence and nobility of our American manhood and the glory of 
our American institutions; and all these in the providence of God 
may broaden into a splendid national philanthropy. 

GEOLOGICAL AND AGRICULTURAL OBSERVATIONS. 

By W. H. STOUT, Geologist. 

The foundation of agriculture is the earth, therefore it is the most 
important study associated with that “most healthful, most useful, 
and most noble employment of man” upon which depends the exist- 
ence of the human race, deserving careful consideration. To many 
persons, the term “geology” is understood to have reference to the 
solid rock, minerals and metals and not to include the fine particles 
of sands and clays constituting soils. Older writers attempted to 
consider rocks and soils in separate classes; however, there is no 
longer any distinction, soils being simply the smaller particles of dis- 
integrated rock with more or less organic material incorporated. 
The earth, upon which we are destined to spend a brief time, is but 
an atom in the midst of countless worlds viewed by the astronomer, 
and only about one-third of its surface ahove water left for us to 
struggle upon for a living, and finally inherit a space three feet wide 
seven feet long and six feet deep, unless interred under modern ideas 
to the depth of nine feet, or universal cremation is adopted to dis- 
pose of the dead. 
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The soil beneath our feet is such a common thing, that it is ordin- 

arily given little consideration, although our existence depends upon 

its fruitfulness, its preservation and not destruction and final ex- 
haustion. Among some eighty chemical elements separated from 
the earth, and the almost innumerable combinations of the same, 
there are only a few considered as indispensible to crop production. 
The oft repeated elements, potash, soda, magnesia, lime, phosphoric 
acid, sulphur and silica must be present in proper proportions to 
produce successful crops, and one lacking may determine the crop 
yield. That a tremendous warfare, or contest of the elements has 
been going on for ages is not to be doubted. Heat and cold, fire and 

water are ever striving for supremacy. The granite foundation, con- 

stituting the earth’s crust, may be compared to the slag of iron fur- 
naces poured out in flowing streams, gradually cooled and, for a 
time, barren of all vegetation, but subjected to disintegration by 
the elements: freezing, thawing, and the carbonic acid of the air 
gradually dissolving and disintegrating the particles containing lime, 
iron, silica, ete., until the spores of lichens and other plants find a 
congenial condition for development. 

That nothing remains permanently fixed is very evident; contin- 
ents being levelled, mountains thrown up, volcanic forces always 
active, and the streams steadily bearing to the oceans the sediments 
and mineral elements in solution, causing alternate elevations and 
depressions, are facts beyond contradiction. The sedimentary rocks 
are undoubtedly derived from the igneous, carried everywhere 
through the agencies of water, wind, glaciers and volcanos, so evi- 
dent on all parts of the earth. Torrential rains in tropical regions, 
a more moderate precipitation in the Temperate Zone, with snow 
and ice reducing to lower level mountain peaks, are demolishing the 
mainlands, adding the sediments along coastal plains and the ocean 

beds. 
In this latitude (40 degrees), the average yearly rainfall is three 

and a half (34) feet which in a hundred years amounts to three hun- 
dred and fifty (350) feet of water, flowing from springs, streams and 
surface flow, ever bearing the elements needed for organic exist- 
ence. The soils upon which all animal life depends, excepting that 
in oceans, are therefore the most important elements and the other 
natural resources pale into insignificance in comparison. If dia- 
monds, gold and silver, minerals and metals had never been dis- 
covered, the soil alone could have, and might continue to afford sus- 
tenance and life to all animal creation, including the human race. 

Incorporated with the disintegrated rock particles, is the organic 
material derived from grasses and plants of various kinds, together 
with great forests that flourish during long periods,and to these were 
added the insect and animal remains, on the dry land and the re- 
mains of seaweeds, minute organisms, and monsters of the deep 
oceans, storing up the elements now forming the soil and rock. That 
the development was gradual is evident, from the lichens and 
mosses, to those of a higher order of plants, including the cereals 
upon which depends herbivorous animal life, which in turn supports 
the carnivera, so that we have a cycle of creation, and destruction 
going on in which the human race, in that fine art termed civiliza- 

tion, excels. 
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In the oceans, we must look for the fertility removed from the con- 
tinents, where the sediments accumulate to form fresh rock strata 
and deposits containing the mineral elements once in solution. That 
the soil removed is gradually replenished through the disintegra- 
tion of the underlying rock, forming fresh supplies, is fortunate for 
the husbandman. It is estimated that the soil is carried away on 
an average, over the globe, at the rate of one foot in from three to 
five thousand years, ranging according to the rain fall, the steepness 
of slope and the texture of the rock, from one foot in five hundred 
years to one foot in ten thousand years, and even less in some dis- 
tricts. 

Besides the losses sustained through natural agencies, there is a 
constant drain on the soil in farming operations, through the re- 
moval of crops. It is calculated that in the ordinary rotation, if 
all products were disposed of without restoring any to the fields, 
there would be a loss of seven dollars worth of plant food from each 
acre, if it had to be replaced from outside sources. The vast amount 
of agricultural products exported during many years past, has ex- 
hausted many fertile fields, which together with the loss sustained 
between what is removed and restored, must eventually result in 
diminished crop yields, regardless of the natural productiveness of 
the deepest and most fertile soils. The natural resources now re- 
ceiving the attention of thoughtful and scientific men, are not di- 
rected to this most serious problem—soil depletion—yet it is the 
greatest problem facing this nation now and is becoming more seri- 
ous year after year. 

Pennsylvania has natural advantages, in its variety of soils, cli- 
matic conditions, and a population demanding more farm products 
than can be supplied from its farms, so that agriculture should be 
the most profitable enterprise within its borders, and the demands 
for farms should increase and steadily enhance in values; yet with 
few exceptions, prices obtained for improved land often do not cover 
the cost of the improvements, and there is no struggle to obtain farm 
property. On the other hand, operations are curtailed, farms aban- 
doned and farm labor almost unobtainable, because the business 
does not afford sufficient income to permit wages paid in other less 
arduous pursuits, with more recreation, less isolation and shorter 
days. The cost of restoring lost fertility, the necessity of resorting 
to commercial feeds and fertilizers to secure crops, is a severe tax 
upon nearly all sections of this State, and becoming more so yearly, 
and extending the same requirements into sections where soils were 
claimed to be inexhaustible. 

This State is fortunate in having a great variety of soils, as 
equally a great variety of rock, suitable for all purposes, including 
the making of good roads. ‘While the trap rock is considered the 
best material, and where it can be obtained without long transporta- 
tion and long hauls, it should be used, but it is questionable whether 
the people should be taxed to obtain this material for road construe. 
tion, where good material is abundant and close at hand. Whenever 
the Devonian formation exist will be found the Hamilton shale, far 
famed as composing the good section along the Delaware River west 
from Port Jervis, the hard Chemung sandstone, and the Catskill all 
with a variety of suitable material for roads. We have three varie- 
ties of limestone, about four of red shale, the Clinton, Mauch Chunk, 
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the New Red of Southern Pennsylvania and the Old Red sandstone 
of the Devonian System, together with a variety of clay shale and 
sandstone, of various degrees of agricultural value, and at different 
altitudes, so we have soils and localities adapted to a great variety 
of crops that may be successfully cultivated within the State. Agri- 
culture is in a transition stage, passing from the severely laborious, 
brute force form into a more refined and less burdensome toil, to an 
art and science wherein machinery and intelligence are requisites, 
so that the generations to follow must be better equipped than those 
of the past. 

Geologically, there ure four distinct periods traceable in the rocks 
of Pennsylvania: First, the tropical or semi-tropical period when 
the great coal measures were formed; second, the igneous period, 
when the molten material forming the granites and traps, burst 
through previously deposited formations; third, the glacial period, 
so well marked in the northern section and last, the tertiaries down 
to the present, now known as the temperate period. Nature was 
very profuse in storing the elements so useful to mankind in the 
deposits of coal, oil, gas, salt, potash salts, nitrate of soda, phos- 
phatic materials upon which largely depend the human race for com- 
fort, and existence, all of which are Nature’s products and should 
not be controlled and monopolized by combinations and trusts, at 
the expense of all whose welfare depends upon a share of all. Tenny- 
son writes: 

“There rolls the deep where grew the tree, 
O’ earth what changes hast thou seen! 
There, where the long street roars, hath been 
The stillness of a central sea. 
The hills are shadows and they flow 
From form to form and nothing stands; 
They melt like mists, the solid land 
Like clouds they shape themselves and go.” 

RATIONAL USE OF LIME ON LAND. 

By PROF. ALVA AGEE, State College, Pa. 

There has been much discussion in recent years of the lime ques- 
tion and some of the discussion has been illuminating. I believe 
that we are getting nearer and nearer to the truth about the right 
use of lime as the result of extended observation and experiment 
and I wish to state or restate some of the facts as I see them. 

There has been much irrational use of lime in the past. It has 
been used as a manure and many farmers have learned that while 
lime has increased productiveness of the soil for the time, a decrease 
in productive power follows if lime is made to take the place of 
manure. On account of the irrational use of lime there is a pre- 
judice on the part of some land-owners against liming and very often 
their land needs lime and would be benefitted greatly by its rational 
use. 

Lime may be applied to the soil to improve its physical condition 
and there are instances in which it may be needed as actual plant 
food, but I am chiefly interested in lime as a means of keeping a 
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soil friendly to plant life. The tendency of all soils is to loose some 
of their stock of available lime, and when a lime deficiency comes 
about acids accumulate in the soil that make conditions unfriendly 
to bacterial life and to our cultivated plants. A large portion of 
land outside of the limestone belts of Pennsylvania have parted 
with their available lime to a point where a lime deficiency now ex- 
ists and this condition is limiting the production of clover and other 
crops. More than this, within our limestone belts there is a rapidly 
increasing area of soil which has a lime deficiency. I live in a lime- 
stone valley at State College, and our scientists find that much of 
the land on the college fatm does not now contain enough lime in 
available form to keep the soil sweet. The land is becoming acid 
and requires applications of lime to correct acidity just as truly as 
does very much of the land outside of the limestone areas of our 
state. When we first began to turn new land with a breaking-plow 
doubtless a diminution of the supplies of available lime occurred, 
and as the soil was kept loose by means of tillage and crops were 
taken from the land, the store of lime was gradually reduced by 
leaching and by removal and by chemical change as acids formed, 
and it appears now that it is only a matter of time when practically 
all soils will reach a point where a lack of available lime will be- 
come apparent. Some of you have land that produced good clover 
twenty years ago and is now beginning to refuse to grow clover. 
Others of you have land that is producing good clover today, but 
will probably reach the point of lime deficiency and impaired power 
to grow clover a generation hence. The point which I would em- 
phasize this evening is that the lime in our soil which is so essential 
to healthful plant conditions tends to grow less in amount as the 
years go by. Within our own life-time we have seen a large pro- 
portion of our tillable lands reach the point of where there was not 
enough lime to take care of harmful soil acids and as the years come 
the area of such land will grow greater. This is not a pleasing 
sizuation to contemplate, but it is a condition that must be met. 
There is only one cure for soil acidity and that is to apply something 
to correct this acidity and to give to the plants friendly soil condi- 
tions. 

The vital question before tens of thousands of practical farmers 
today is, what shall be done to restore their soils to a condition 
friendly to the clovers. Many say that lime costs too much and that 
its application is unpleasant and they are not fully convinced that 
it would be profitable. I want to urge that if the soil is growing 
acid, and if the organic matter is becoming deficient because heavy 
sods cannot be grown and plowed down, there is no way to bring 
the land up to high cropping power except to apply the one natural 
element for the correction of these bad soil conditions, and that is 
lime. Men who abused the use of lime years ago applied one hun- 
dred to two hundred bushels per acre. It is not such liming that 
we are urging on you today. I am not even urging lime to benefit 
the physical condition of your land, although oftentimes applica- 
tions for this purpose would pay well, but [ am urging that soils be 
kept sweet and that means the presence of sufficient available lime 
to take care of all the harmful acids that tend continually to accum- 
ulate in land that is deficient in lime. 

24—7—1908. 
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How much lime does your soil need? The only way to tell is by 
noting the presence of acid and trying out the matter through ex- 
periment. If your land today refuses to grow clover, the chances 
are that you will see a wonderful difference in the growth if only a 
thousand pounds per acre of lime be applied. I know land in this 
State that has greatly increased its clover production by the appli- 
cation of only five hundred pounds per acre. In a general way if 
clovers are refusing to grow or if general conditions are unfavor- 
able to other sods, one should apply a thousand pounds per acre, 
and if the land is decidedly acid and if lime is not excessibly high in 
price he will do well to use one ton of lime per acve. I mean one 
ton of stone lime or its equivalent in slaked lime or pulverized 
limestone. 
Many farmers are asking what form of lime they should use. The 

correct answer depends upon the cost of the material. Pulverized 
lime, which is limestone burned into lime and then made mechanic- 
ally fine in order that it may be distributed with ease, contains the 
greatest possible amount of material for correcting soil acidity. 
When lime has been slaked with water, its weight has been increased 
while its ability to correct acidity has not been increased. One ton 
of stone lime will correct about as much acidity, roughly speaking, 
as two tons of finely pulverized limestone. If the limestone could 
be made as fine as flour so that every particle were available in the 
soil, two tons of the limestone would correct somewhat more acid 
than one ton of limestone, but as we find the pulverized limestone 
on the market, it is safe to say that it is not fine enough to permit 
two tons to be as effective as one ton of the pulverized stone lime. 
The so-called “new-process” lime on the market is a lime which has 
been slaked by steam and therefore has had its weight increased 
without any addition of ability to correct acidity. One ton of this 
‘new-process” lime cannot correct as much soil acidity as one ton 
of pulverized lime. 

On the other hand the ease of application is a great consideration. 
“New-process” lime is easy to handle and on that account may be 
worth as much to the farmer as the pulverized stone lime which is 
unslaked and must be drilled into the ground before it slakes unless 
one is willing to be troubled by bursted packages. The pulverized 
limestone can be handled with comparative ease, but the buyer must 
remember that he is paying for the transportation of a large amount 
of waste material in the pulverized limestone as nearly one-half of 
it is worthless so far as correction of acidity is concerned. It is 
a mere matter of arithmetic how much soil acidity can be corrected 
with the least amount of money, the first cost of material and the 
transportation and the ease of application being considered. 

‘How should lime be applied. When the general need of lime is 
more fully appreciated, there will be a greater demand for lime- 
spreaders. Several firms are making spreaders that handle lime 
in small quantities per acre. Where lime is inexpensive and the 
farmer can afford to apply forty or fifty bushels per acre, he will find 
that the manure spreader will do fairly even work, but when lime 
is costly and only one thousand pounds per acre should be applied 
the manure spreader is not satisfactory. The Ohio Experiment 
Station had a lime spreader made at a local blacksmith shop at a 
total cost of seventeen dollars. A V-shaped box was used with an 
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axle passing through the box and furnishing a fairly good force 
feed. Old mower wheels were used for this spreader and it gave 
good satisfaction. Some grain drills with fertilizer attachments 
are capable of applying five hundred to one thousand pounds of 
lime per acre, but I think most men fail to get such results from 
their drills, and as I have said the thing to do is to purchase lime 
spreaders that will apply any amount from a few hundred pounds 
to a ton or two of lime per acre. The easiest way to make lime 
applications is none too good. 

Lime should not be plowed down. The old way was to apply one 
to two hundred bushels of lime per acre on the sod and let it lie for 
months and then plow it down. In the case of such heavy applica- 
tions the more waste the better for the land, but when lime costs 
several dollars a ton, the right way is to get the greatest possible 
effectiveness out of it and that means working the lime into the sur- 
face of the soil after the land has been broken for the crop. The 
tendency of lime always is downward. In much of our land the sub- 
soil will be found to be richer in lime than the top soil. Do not 
plow lime down, but bring it into contact with the free acid in the 
top soil. Let it become mixed with the top soil and make it sweet. 
We often are asked whether lime will increase the yield of corn 

and wheat and other crops. If land is sour, containing harmful 
acid the sweetening of that land with lime will result in increased 
yield of almost any staple product, but we do not urge any one to 
apply lime for the sake of increase in yield of corn, wheat and sim- 
iliar crops. We wish the farmer to take a different view-point. If 
his land is in an unhealthy state and lime will put it into a condition 
friendly to plants, the thing to do is to correct that soil with lime 
and when that has been done he should have in mind first the pro- 
duction of a heavy clover sod. The increase in yield of wheat or 
corn is incidental. The vital thing is to make the land friendly to 
all plants and especially to clover, because in most farm crop rota- 
tions clover is fundamental, and continued productiveness of the soil 
depends largely upon it. As clover usually is seeded either with 
oats or wheat, the lime may be drilled into the ground while pre- 
paring the seed bed for oats or for wheat. If the farmer prefers, 
he can drill the lime into the ground when preparing land for corn, 
although I am sure that a larger amount per acre will be necessary 
than when applying the lime immediately previous to the seeding 
to clover. ; 

Now, Mr. Chairman, I have tried to impress these facts: The 
tendency of soils is toward lime deficiency. Limestone soils them- 
selves gradually lose some available lime. Maximum crops can 
be obtained only from alkaline soils. As lands grow old we shall 
be compelled to apply more and more lime to keep the soil sweet 
and-we can get that lime out of stone lime, pulverized or slaked lime 
or finely pulverized limestone. The day will come when we will 
realize that the Creator placed beds of limestone in our lands for 
the benefit of humanity, just as He placed the coal beds. Just as 
coal is an accumulation of material for the benefit of the human race 
so is our limestone an accumulation of material to satisfy deficien- 
cies that will continue more and more to occur in our tillable soils 
as long as the earth stands. If there were no supplies of lime we 
probably could look forward only to the day when our soils would 
be rank with poisonous acids and wholly unfriendly to plant life. 
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A STATE FAIR FOR PENNSYLVANIA. 

By J. F. LANTZ, Wvyebrooke, Pa. 

About eleven years ago, the progressive stockmen and farmers, in 
connection with the old Agricultural Society, which was established 
by act of assembly in 1851, with an appropriation of two thousand 
dollars per annum, with much to discourage them in times past, but 
with a patience so characteristic of the instinctive improver of ani- 
mal and vegetable species, made their final rally and attempt at a 
State Fair, which was held at Johnstown, Pa. This act was the only 
law which has ever been enacted in this great and ever expanding 
agricultural Commonwealth in the interest of an Annual State Ex- 
hibition, and its inefficiency has been clearly in evidence for the past 
forty years. Year after year under this inadequate law, farmers 
and stockmen, together with the Fair management, were shifted 
over the State from one county to another, in their hopeless attempt 
to get up a State Fair, which would be alike creditable to them- 
selves and the State. And, needless to say, that year after year 
they faced disappointment, debt, no money to pay premiums, and, 
what was still worse, no hope of better things to come. In vain did 
the Livestock Breeders of Pennsylvania try to induce the creditable 
breeders and farmers of other states to show their finest grain, and 
livestock products, within our borders, in order to give our farmers 
the object lessons, showing them the possibility of improvement, 
which we have so badly needed all along the line. But our two thou- 
sand dollar appropriation, our improvised facilities and our uncer- 
tain premiums, were no inducement for progressive farmers, stock- 
men and showmen to come from other states which were enjoying 
good, permanent State Fair facilities, under appropriations of from 
twenty-five thousand to one hundred and twenty-five thousand dol- 
lars per annum, and without this competition from other states, a 
State Fair fails of its purpose and loses its usefulness. The Live- 
stock breeders of our State suffered the greatest disadvantage as the 
result of these conditions, as the patronage of high-class, pure-bred 
animals, which should have come to the farmers of Pennsylvania. 
found its way to our border and farther western states, the natural 
result of such conditions, and our duplicity. What else could we ex- 
pect? Such is the natural tendency; the progressive, practical far- 
mers and stockmen go to the fairs where they can see the best, learn 
the best, and buy the best of the kind he represents. It has always 
been so. Before the Old Liberty Bell ever pealed forth its notes of 
Freedom and Independence, before a charter had ever been issued 
for this Grand Old Keystone State of ours, the Celts, the Scots and 
the English, annually wended their way to “The Royal,” “The Dub- 
lin” and “The Bath and West” there to shake hands with their com- 
petitor winners of “Royal Ribbons and Medals.” And to these high- 
class exhibitions belongs the credit of a market in every known 
stock-producing country in the world, and they have made improved 
stock breeding the keynote of agriculture in the United Kingdom. 



No. 7. DEPARTMENT OF AGRICULTURE. 373 

With a full comprehension of these conditions, with discourage- 
ments and disappointments of past years, with their trade gradually 
slipping away, but still with undaunted courage, that final rally was 
made in 1898—but without competition from other states, without 
paid premiums, and with repeated failure. Then it was that the 
stockmen of Pennsylvania woke up to the full realization of the fact 
that Pennsylvania had no State Fair, and never could have one under 
such conditions, and, so far as the stockmen were concerned, there 
has never been an attempt at a State Fair since,and, under a continu- 
ance of the same conditions, there never wiJl be. That two thousand 
dollars would not be enough to run an ordinary vegetable show of 
a Pennsylvania township subordinate Grange. Gentlemen, the West 
Chester Dog Show paid more than that for premiums on canines last 
Fall. 

Closely following the last apology for a State Fair in Pennsyl- 
vania, the Livestock Breeders, throughly discouraged with the then 
existing conditions, decided to form an: organization; the article 
calling a meeting for the purpose of completing this organization 
was written by the present Secretary of the Association, Mr. E. S. 
Bayard of Pittsburg, Pa. One of the chief objects set forth in this 
call was to devise ways and means by which a State Fair Commis- 
sion might be established, which would be commensurate with our 
rank among the states in representing all of the industries for which 
our great Commonwealth is noted, and which would be in harmony 
with the spirit and progress of the times, and our growing industries, 
In response to this call, a large number of the leading and most 
influential stock breeders from all parts of the State assembled at 
Pittsburg, and the Association was completed with a large member- 
ship, in January, 1900. Individual members and officers of this As- 
sociation have spent much time in research, visiting many State Fair — 
Associations and similar high class expositions in the States and in 
Canada, for the purpose of ascertaining the best and most practical 
methods of establishing a State Fair in Pennsylvania; they have 
submitted their plans to the highest authorities for criticism; they 
have not been content with formulating plans as good as others, but 
they have tried to get them a little better. Its membership has 
been, and is now, in close touch with all branches of agriculture, 
manufacturing, the sciences, etc., etc., and the bill which has been 
formulated by them, and which is now before the Legislature, de- 
mands representation or all our interests, is the best and broadest 
document of its kind ever drafted, and has the endorsement of all 
the State’s leading industries; and the Allied Agricultural Asgsocia- 
tions, now in session here, are looking forward with pride, and in 
anxious expectation of its passage, and endorsement by his Ex- 
cellency Governor Edwin 8. Stuart. 

I might speak of the advantages to be derived by our agricultural 
interests from a good State Fair, but I think at this time, when we 
have so many examples of the enthusiasm, increased interest, and 
the improvement which has followed in all branches of agriculture, 
that keen competition and the high standards set at the great ex- 
positions, that it is unnecessary to consume time in discussing the 
benefits to be derived from a well conducted State Fair in Pennsyl- 
vania. I believe that the advantages of such a Fair are conceded 
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by every up-to-date stockman and farmer in this State; at any rate, 
they all want the Fair, and why should they want it if they did 
not concede its advantages? . 

It was my pleasure to attend the Madison Square Garden Poultry 
Show which was held in New York a few weeks ago, and which is, I 
believe, the largest and best conducted show of its kind in the world. 
1 found there the leading poultry breeders from the Pacific Slope; 
from the “Sunny South”; from the land north of the Great Lakes, 
and from New England. The best men and the best birds from all 
over this great land of ours were assembled in the heart of the great 
American metropolis. And what for? ‘To catch the improvement 
of type, conformation and feather, of the past twelve months and 
carry back to every state in the Union “The Standard a little 
Higher,” which creates that enthusiasm and greater effort among 
all of the Poulterers, to keep pace with the foremost scientific breed- 

ers of the world. While watching the expert judges scoring the 
birds, and placing the ribbons, I thought of the great responsibility 
resting upon their shoulders; setting the standards of improvement 
for Ainerica, and the irreparable loss to the breeders following the 
standards, in the event of an error or misjudgment. Gentlemen, 
not one Poulterer. out of a hundred in America, will ever know how 
much we are indebted, to the twenty years’ superior management of 
the Madison Square Garden Poultry Exhibition or the growth and 
improvement of the vast poultry industry throughout our land. And 
I want to say to you, gentlemen, that with all our boasted wealth, 
and richest country,and all that, Pennsylvania does not compare with 
the so-called “barren sand lands,” scrub oaks and pines of little New 
Jersey, in the breeding of high class poultry. And why? First, 
oecause they have at their doors at Madison Square Garden, the 
greatest poultry school in the world, and although it is only open 
five days in a year, they go and take their lessons, and return with 
higher ideals, and strive to reach the Standard. Second: New Jer- 
sey has a State Fair—a good one, and they are proud of it. I refer 
to this poultry exhibition as an example of what improvement can 
be expected from high class exhibitions when properly conducted; 
and what is true of this poultry show is applicable to high-class 
State Fairs. And I want to say to you, gentlemen of the State Board 
of Agriculture, that the annual fair held by the Royal Agricultural 
Society of England, known as “The Royal,” has done more towards 
putting the livestock interests toward the front than all the schools 
in that kingdom; and I want to say, farther, that some of the breed- 
ers who produced the highest types of the breeds which they repre- 
sent, never saw the Agricultural School or an Experiment Station, 
but were tenant farmers, whose only training in the so-called 
“science of breeding” was the object lessons which they received at 
the annual show. Is there a man here tonight who dares tell me ~ 
that Ohio has not made far more rapid improvement since the estab- 

lishment of her great State Fair than she ever made before? Has 
New York lost any of its prestige since the establishment of its 
permanent State Fair at Syracuse? Why is West Virginia coming 
so rapidly to the front as a stock-breeding state? Because 
she has a high-class school at Wheeling, called the West 
Virginia State Fair, where her farmers go annually to see 
and learn the improyement of the past twelve months, and 
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that brought in from other states. They catch the high 
ideals, learn the correct types, and return with that enthus- 
iasm which impels improvement. Have these states lost trade or 
prestige since the establishment of these high class State Fairs? 
Has agriculture lost any money through the appropriations to these 
great State Fairs? No; but on the contrary it has placed them to 
the very front as agricultural states; they have increased their agri- 
cultural wealth by opening up better markets for their high-class 
agricultural products; and by the object lessons which they have 
learned in the use of better seeds, better stock and better implements 
they have gained prestige and trade while we have lost it. The best 
breeders and buyers today go to the big State Fairs where they can 
see the stock, meet the breeder and buy direct, and Pennsylvania 
has been content to remain at the foot of the class, and see her 
high-class breeding trade go to her more progressive neighboring 
states. 

The only objection we ever hear offered to a State Fair in Pennsyl- 
vania is the cost to the State, and, we in Pennsylvania, are so used 
to this objection when appropriations are asked for in the 
interests of agriculture, that it does not affect us very much; we 
expect it; we have been up against it so many times. Well do I re- 
member, and well do you gentlemen remember—it is not so many 
years ago—when Pennsylvania had an apology for an Agricultural 
College and Experiment Station; not many farmers knew where it 
was or what it was; it seemed so obscure. When we asked an ap- 
propriation from the State to put it on a creditable working basis, 
we were met with the same objection—“the cost to the State.” 
After much hard labor and earnest endeavor, we did get a few small 
appropriations, and today the farmers of Pennsylvania and those of 
other states, know that we have a State College and Experiment 
Station. They know where to find it; and all over our great State 
today, in city and country, you hear our college highly commended; 
and the advantage to our farmers, emanating from our active State 
College force, is beginning to be seen on every hand. Has the State 
lost anything from these appropriations? Is it not a fact that the 
improvements at the College, and the advantages which our farmers 
have gained through them represents far more value to the State 
today than the cost of the appropriations. Now, I would like to ask 
how the State can lose by passing the proposed bill creating a State 
Fair Commission, carrying with it an appropriation of the small 
sum of two hundred thousand dollars for the establishment of a per- 
manent State Fair. Would not the property and improvement to 
the State, when located near the Capital, represent the money in- 
vested? Would not the improvement and prestige gained by the 
State, in having and owning a high-class permanent exposition, add 
far more to the wealth of the State, than the paltry sum of two hun- 
dred thousand dollars which is asked for? 

But let us look into this cost to the State a little farther. This 
two hundred thousand dollar appropriation would not be thrown 
away or given away; but according to the bill now before the Legis- 
lature, would be put into the hands of a wise State Fair Commis- 
sion, to be invested in real estate, for the upbuilding and develop- 

ment of a public enterprise, which in a few years will be self-sup- 
porting, and will be returning to the State qa nice dividend on the in: 
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vestment. I will venture to say that in ten years from the establish- 
ment of the proposed Commission, all of the original appropriation 
will revert to the State Treasury. If states with less resources, and 
less industries, and farther down in the rank of agriculture, can make 
such state fairs self-supporting (which they are doing), why cannot 
Pennsylvania, with all its industrial wealth, and ranking fifth in 
the Union in Agriculture, not only make a high-class State Fair 
self-supporting, but in addition, turn over to the State a handsome 
dividend? What is two hundred thousand dollars, when asked for 
in the interest of the encouragement and development of our agri- 
culture? Not much. It would net seem much if asked for for any 
other purpose. Why, I have known the Legislature to appropriate 
as much as one hundred thousand doliars to a single investigating 
committee, never expecting that any of it would be returned, either 
in the form of a dividend, or permanent real estate improvement, 
much less the development of a State enterprise, and the encourage- 
ment and advancement of the first and most important industry 
of our Commonwealth. 

I was one of a number who met the Appropriation Committee of 
the Legislature, in 1907, in the interest of a State Fair bill, and a 
member of the Committee asked the question as to whether the 
agriculture of the State would not be farther advanced by appro- 
priating to the various county fairs the amount which was asked for 
a State Fair, and as to whether a great State Fair would not prove 
detrimental to the county fairs. I do not wish to question the in- 
telligence of any member of the Pennsylvania Legislature; this body, 
with very few exceptions, is composed of broad-minded men, possess- 
ing the highest order of intelligence and integrity, but I do not be- 
lieve that this special member had yet learned that Pennsylvania is 
an agricultural state; at least, he knew nothing about fairs, or their 
management. I will now answer these questions: First, if you 
were to appropriate twenty thousand dollars to each.of the county 
fairs in Pennsylvania, not one of them would have the management, 
the equipment, or the finances, to put up a modern State Fair, or 
anything near like it. Second, a State Fair should be permanently 
equipped to accommodate large displays of all classes of products. 
It should have large modern barns, and the facilities for housing 
and caring for large numbers of live stock; it should have large 
exposition buildings, wherein can be displayed the Arts, Sciences, 
Mining, Manufacturing Schools, and everything that pertains to the 
advancement of all the State’s various enterprises. Third, it should 
have a high-class premium list, which would bring out the best of 
everything produced in our own state, as well as from all other 
states and countries, in order that all of our people, representing 
all of the interest of the State, may come and see of the best advance- 
ment and most modern improvement, which only a high-class State 
Fair can afford. A county fair should be run on a broad and equit- 
able basis, in order that every citizen of the county in which it is 
held could, and would, become interested; it should have the neces- 
sary permanent facilities for housing and showing the best livestock, 
as well as the best of all the various other products of the county, 
and it should havea premium list liberalenough to bring out thebest 
of everything produced in the county, which creates that keen com- 
petition and enthusiasm which conduced to rapid local development. 
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But, competition should be limited to county products; at least, not 
open to competition for premiums beyond the borders of the State. 
{am a strong advocate of county fairs, and they should be shown 
every possible encouragement by the State, but’ the county fair, no 
matter how well managed or equipped, can never take the place of 
a modern State Fair. As toa great State Fair being detrimental to 
the county fairs, I answer by saying that it would have the opposite 
effect; it would be a great object lesson and school for the county 
fairs, and would be the means of promoting better management, 
higher standards, and more uniform and perfect judging of the var- 
ious products, which would conduce to more perfect and rapid ad- 
vancement. I have learned, too, that it is a fact that in the states 
which have good State Fairs, the county fairs are better managed, 
the judging is more proficient, and they are far in advance of the 
county fairs in the states where large State Fairs are unknown. 
And now, gentlemen, in conclusion, the day is here when it be- 

comes the duty of every citizen to encourage, in the highest possible 
degree, the development of agriculture in all its branches. Agri- 
culture is the nucleus of our future prosperity. It is the first, the 
one God-given avocation, upon which depends the prosperity of our 
State and nation, and all the other industries. Only recently have 
we begun to encourage agriculture through public or State aid. 
This State Board of Agriculture, which was the first active State in- 
stitution in the interest of farming, was not created until 1876; our 
Department of Agriculture was not instituted until 1895—only about 
thirteen years ago; our State Coliege and Experiment Station have 
only recently become an active institution; and we do not yet have 
a State Fair. And the results which have followed this delinquency 
are visible in the lack of interest in farming, and the dilapidated 
condition of large numbers of farms throughout the State, and still 
more clearly depicted in that picture of “the old folks alone at home 
on the farm.” And where have the strong and proud young far- 
mers gone? They have gone and built your cities, your great rail- 
road systems; the farms have furnished the men who have built up 
our great manufacturing and commercial interests, to which we 
point with pride, but the day has dawned in the history of our State, 
when we, as its citizens, should “raise high the banner of agricul- 
ture” by supporting in every possible way these institutions already 
begun, and by establishing near by our beautiful Capitol a State 
Fair—an agricultural exposition which will be in harmony with our 
rank as a State, and to which all industries can point with pride, and 
which will poise an incentive to greater endeavor; and ere long the 
brightest of our people from both city and country will return to 
the farms, and will make agriculture the richest and choicest pearl 
of our inheritance. 

THE AGRICULTURAL VALUE OF LIME NITROGEN. 

By DR. WM. FREAR, Chemist. 

In his paper presented to you last year upon the subject of nitric 
acid manufactured from atmospheric nitrogen, Mr. J. A. Fries men- 
tioned briefly the fact that calcium carbide was able to take up at 
high temperatures nitrogen gag se es to form a nitrogenous com- 

25 
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pound. In view of the inquiries that have come to me in the past 
few months, both from fertilizer manufacturers and others, regard- 
ing this material, I have judged that a somewhat fuller account of 
the manufacture and agricultural uses of the substances of. this 
class might have present interest. : 

Each discovery increasing the range of control by mankind over 
the purely physical energies has opened the way to a large develop- 
ment in the number of chemical compounds that can be artificially 
prepared. This is notably true in the case of the high temperatures 
attained under conditions well within human control by the use of 
the electrical furnace, a simple apparatus in which high tension elec- 
trical currents are the immediate sources of energy. While dia- 
monds and rubies have been made in the electrical furnace, one of 
the most valuable products from this new development of. human 
invention has been calcium carbide, the material which is obtained 
by the fusion of lime and coke, and which decomposes upon reaction 
with water so as to form caustic lime and the acetylene gas now so 
widely used for illuminating purposes. 

Further experiment revealed the fact that when calcium carbide 
is heated with pure nitrogen gas, it gives up some of its carbon and 
instead takes up nitrogen so as to form calcium cyanamid. 

Calcium cyanamid when in pure condition, is a white compound 
soluble in water. It contains 35 per cent. of nitrogen and, when 
brought into contact with superheated steam, gives off the nitro- 
gen in the form of ammonia. On treatment with mineral acid, cal- 
cium cyanamid forms the calcium salt of the mineral acid and free 
cyanamid, a compound that by the simple taking up of water, is 
converted into urea. Furthermore, cyanamid upon recrystallization 
from cold water solution yields dicyanamid. Both cyanamid and 
dicyanamid contain 66 per cent. of nitrogen. They are, however, too 
expensive for present use as fertilizer materials. 

The crude calcium cyanamid prepared, as above described, from 
calcium carbide, contains all the impurities of the latter substance 
together with the carbon separated from it in the manufacturing pro- 
cesses. The name given to this crude product is “‘léme nitrogen” 
(in the German, Kalkstickstof?). The quantity of nitrogen in this 
crude product is usually from 15 to 25 per cent. Since calcium car- 
bide is always alkaline because of an excess of lime, lime nitrogen 
likewise possesses this property. Furthermore, in the production 
of the carbide, sulfates and phosphates that are always present, 
though in very small quantity, in the limestone, are reduced to the 
condition of sulfides and phosphides. These compounds liberate, 
upon contact with moisture, the gases, sulfuretted and phosporetted 
hydrogen. There is usually present also more or less unchanged cal- 
cium carbide, but not usually enough to make possible the setting 
free of dangerous quantities of acetylene gas, and the insurance com- 
panies have placed lime nitrogen in the list of products not injured 
by fire. In order to secure the preservation in the fullest measure 
of the valuable properties of lime nitrogen, and also to prevent the 
emission of undesirable odors, the manufacturers coat the exterior 
portions of the bagged goods with heavy petroleum. 

The manufacture of this material is now carried on by two differ- 
ent processes, one the Frank and Caro process, requiring a high ten- 
sion current of electricity for the last stage of the process; the other, 
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the Polenziusz process requiring only that the carbide be heated in 
nitrogen gas to a temperature between 700 and 800 degrees C. The 
Polenziusz process differs from the former also in that instead of 
using lime, calcium chlorid is employed. The former material is 
now manufactured chiefly in Northern Italy where numerous water- 
falls afford cheap electric power. A lease has beer taken for opera- 
tion in the United States under the Frank & Caro patent and the 
estimates of the industrial engineer for the lessees require an ex- 
penditure of not more than 10 cents for each pound of nitrogen con- 
tained in the manufactured product. His estimates do not include 
selling costs, but if they are correctly founded in fact, it would ap- 
pear that lime nitrogen may very shortly become an article of prime 
importance in the fertilizer trade. 

The commercial article holds most of its nitrogen in a water-sol- 
uble form. When applied to plants, it exhibits fertilizing proper- 
ties. It is not, however, established that plants can take up the lime 
nitrogen directly, but the experiments of Loehnis and Ashby show 
that some, possibly many, soil bacteria possess the power of convert- 
ing the calc'um cyanamid into an ammonium compound, so that lime 
nitrogen affords a source of ammonia that is accompanied not by 
acids undesirable in excess, but by lime, the substance especially 
needed in acid soils. 

Within the past four years, hundreds of experiments have been 
made in Europe to ascertain the fertilizer value of lime nitrogen 
and of the similar “nitrogen-lime” (the name “ Stickstoffkalk” has 
been adopted for the product from the Polenziusz process). The re- 
sults of these trials may be briefly summarized as follows: Direct 
contact of lime nitrogen with germinating seeds was usually very 
injurious, so much so that replanting was in some cases required. 
Such injurious effect rarely occured, however, when the lime nitro- 
gen had been thoroughly incorporated with the soil ten days or two 
weeks prior to the seeding. It is not thoroughly established to 
which or how many of the constituents of lime nitrogen this injury 
may be attributed. In some cases, where parallel treatments with 
quantities of caustic lime equal to the amount of free lime nitrogen 
were used, the injury to germinating plants was the same with the 
lime treatment as with the lime nitrogen treatment, but in other 

cases, this equality of effect did not appear. Several months have 
been proposed for such modification of the lime nitrogen as will in- 
sure the absence of sulfides, phosphides and carbides. For the pre- 
sent, it is sufficient to know that by early enough application of the 
material to the land, its injurious effects upon germinating seeds 
can be avoided. 

Practically all experiments in which it was used as a top dressing, 
in comparison with nitrate of soda and sulfate of ammonia, show a 
ereat inferiority of the lime nitrogen to the other material in the 
resulting gains of plant production. There is strong evidence that, 
when applied as a top dressing, the lime nitrogen loses nitrogen, 
probably in the form of ammonia. Furthermore, when so applied 
in considerable quantities, it has been found in some instances to 
seriously injure the crop. For this reason, it offers no present pro- 
mise as a substitute for the nitrate of soda and the sulfate of am- 
monia now so widely employed for top dressing purposes. 
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When, however, we come to compare the productive effects of 
lime nitrogen thoroughly worked into the soil with those of nitrate 
of soda and sulfate of ammonia, we find, amid considerable variabil- 
ity of result, a general tendency of the lime nitrogen toward equal- 
ity with nitrate of soda and superiority over sulfate of ammonia. 
In many cases indeed, experiments have shown higher yields from 
lime nitrogen than from the nitrate, where the former was thor- 
oughly incorporated with the soil sometime prior to seeding, and 
the nitrate was employed in such a manner as to secure its best re- 
sults; namely, in part as a preliminary application to soil and a part 
in subsequent top dressings. 

It is possible that this material may, instead of being offered upon 
the market for direct consumption by farmers, fruit growers and 
others, be introduced as a component of mixed fertilizcrs. In this 
relation, it will probably not be used to supply all of the nitrogen, 
but like the nitrate and the suifate, to form a mixture with other 
materials that will afford to the plant at its different stages of 
growth a considerable variety of nitrogen supply. It is of interest not 
only to the manufacturer but also to the consumer of mixed goods 
in which lime nitrogen has been used, to know what effect this in- 
eredient has had upon the other ingredients of the mixture and also 
to know how lime nitrogen itself is likely to the affected by them. 

Experiments by Dr. Glaser of Baltimore, show that when small 
quantities of lime nitrogen, sich as would be likely to be employed 
when this material was chosen to supply only a fraction of the nitro- 
gen of the entire mixture, were thoroughly mixed with acid phos- 
phate, considerable heat was involved. the mixture became very dry, 
and yet the amount of soluble phosphoric acid was unchanged pro- 
viding the acid phosphate contained, prior to the mixture, a con- 
siderable amount of free phosphoric acid. If, however, large quan- 
tities of lime nitrogen were mixed with acid phosphate, soluble 
phosphoric acid was largely reverted, but doubtless to a form still 
available. If, on standing, “he lime nitrogen should give off am- 
monia, the latter could scarcely escape from an acid fertilizer mix- 
ture, but would doubtless be held as ammonium phosphate. If 
the acid of the phosphate should liberate cyanamid,. it would prob- 
ably not be inferior in fertilizing value and would not be likely to 
escape in a volatile form from the fertilizer heap or package. 

REPORT OF THE MINERALOGIST. 

By PROF, BAIRD HALBERSTADT, F. G. S., Po Pa. 

While the reports of the Consulting Specialists are expected to 
be of a strictly technical nature, a departure from this rule is per- 
missible, if the departure be not too wide and especially so, if it 
will prevent, even to a slight degree, the senseless waste of money 
expended annually in prospecting for minerals in localities where 
none exist in paying quantities, if at all. A professional experience 
of upwards of twenty-five yexra in governmental and private capac- 
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ity, much of which has been in Pennsylvania and adjoining states, 
convinces me that the amount of money uselessly spent in prospect- 
ing is much larger than is generally known, and it is with a view 
to checking this, if even to a slight degree, that impels me to make 
this departure from the usual form of report. The work and object 
of the Department of Agriculture is for the benefit and protection 
of the farmers of the Commonwealth. ‘To benefit him, by giving him 
information that will aid him in procuring better resuits from his 
labor and to protect his crops and live stock from the ravages of 
disease and his orchards from destruction through pavasites, ete. 

Such being the case, should we not protect him from the incur- 
sions of human parasites, whose attacks are made not upon his 
fields and orchards but upon the farmer himself, or more specifically 
upon his pocket book? It is to be regretted that we can not apply 
to them some of Prof. Surface’s sulfur washes, since these fakirs 
at times do more material harm to the farmer himself than do the 
San José Scale to his orchards. Within the brain of many a land 
owner, whether farmer or not, there lurks a suspicion that beneath 
his lands there may be a rich deposit of coal or other mineral or, 
perhaps too, an oil pool or gas area. Certain portions of his pro- 
perty may be mountainous, of no use for farming, in fact to all out- 
ward appearances generally worthless, unless perhaps it might con- 
tain some mineral deposit or deposits. He can not understand, it 
seems, why it is barren, for everything has its purpose, and with 
the aid of some fakir, perhaps, he works himself into the belief that 
there must be within it, some mineral deposit of value, needing 
only the application of the-pick or drill to expose it, and, perhaps, 
make himself a millionaire. 

It is much easier to build air castles than castles of stone, and 
there may be no harm in the construction of the former, provided 
it is not done at the financial loss of the builder. All that is neces- 
sary, apparently, to begin the work of building is for the land owner 
or the fakir to find a few shining yellow flakes of mica, a few nod- 
ules of iron pyrites or some bits of black shale or slate which are 
respectively believed to be indications of great deposits of gold, 
silver and coal and that these await only development to make the 
owner a modern Croesus, or at least a rich man. Samples of these 
are sent to a chemist for assay or analysis. If to an honest one, an 
honest report is rendered, but if sent to a fakir or unscrupulous one, 
the probabilities are that an alluring report is written and duly for- 
warded. 

Now, the unscrupulous fellow, knowing that if he find the merest 
trace of a valuable mineral in a specimen, he cannot be successfully 
prosecuted for fraud, if he report that the specimen contains gold, 
silver or carbon. He then reports that he has found these things 
and suggests “digging” deeper, as the ore (?) will probably become 
richer at a greater depth, and that a second assay or analysis should 
be made. In most instances, the gold and silver, if found, is found 
in the trouser’s pocket of the victim and ultimately finds its way into 
the pocket of the fake chemist. After digging away for weeks and 
months and spending money for hired labor, it dawns upon the pros- 
pector that his labor is lost, his money is gone and his air castle 
has been entirely destroyed. Then, perhaps, he consults a reput- 
able professional man and learns from him, that from start to 
finish, he never had the slightest chance to succeed. 
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During the progress of the work of the Geological Survey, the 
attention of its officials was frequently called to reports of the find- 
ing of valuable mineral deposits hitherto unknown and unsuspected. 
Investigations were made and in nearly every case, the reported dis- 
coveries were found to be exaggerated and apparently with little 
or nothing upon which to base such wild conclusions. It became 
patent that some of our citizens were being deceived, either through 
lack of technical training in themselves or by worthless advice and 
schemes of men posing as geologists, mineralogists and chemists, 
old miners, etc. Two solutions of the problem presented themselves. 
In some instances, it was learned that inexperienced men, finding 
black shales or slates, were led to believe that a coal deposit of value 
was near by and that the presence of this black material was a sure 
indication of it. ; 

Again, upon finding rocks with mica scales of varying colors ad- 
hering to them, they assumed that these occurrences were sure in- 
dications of the presence of either gold, silver, or both. In pursuit 
of these phantoms, they labored hard and long, employed men, and 
spent money sometimes in large amounts and the only reward for 
it all was the total failure to find these minerals, or if at all, in 
such small quantities as to be worthless from a commercial stand- 
point. On the other hatid, it was found that they had employed 
ignorant or dishonest men, who were supposed to be or rather posed 
as Mining Experts, Geologists, Mineralogists and Chemists, although 
they are without either training or experience; or if possessing the 
necessary professional training, were dishonest. One of two things 
was certain: they were either ignorant or dishonest and to the latter 
characterization, probably 90 per cent. of the cases could be at- 
tributed. 

To convict these fakirs is a difficult matter, for several reasons: 

(1) The victims are sensitive, and like men or boys who have been 
“done up” by shell game men at a country fair, they don’t care to 
hear anything more about it, much less to testify against them in 
Court. In the words of the street, they know they have been 
“stung” and fear the ridicule of their neighbors, if it were generally 
known. 

(2) Gold and silver in infinitely small quantities may be found 
in many rocks, and if 1-10,000 part of a grain of either be found in 
a specimen, the fakir would escape conviction. Fully cognizant of 
this fact, the fakir runs but small risk of imprisonment. The only 
safe way is to consult a competent man and especially an honest 
one, who will not recommend an assay for gold or silver, at $4.00 
each, of a specimen that shows no tangible evidence of containing 
either, or if any, a quantity so small that it would cost’$100 or more 
to get from it a dollar’s werth of gold or silver. Several cases of 
this sort have been quite recently brought to my attention. In each 
case, assays were recommended by the fakirs, the cost of which 
varied from $4.00 to $30.00, but not one of the samples contained 
either gold, silver or other minerals of any value. 

Within a short time, some of the victims of these fakirs have 
called upon me, bringing with them the alluring letters they have 
received and the identical specimens upon which these reports were 
based. It seems almost incomprehensible that any one would resort 
to such means to extort money. 
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Among a number of specimens brought to me were: 

(1) A piece of micaceous sandstone. 
(2) <A nodule of iron pyrites. 

Neither of these possessed any material value, yet the gentlemen 
exhibited reports from a man, whose letter heads set forth that he 
was the Acting Geologist, Mineralogist and Chemist of a great Com- 
monwealth. Upon the first specimen, he reported -that it contained 
both gold and silver and recommended an assay of it to be made, 
at a cost of $4.00, “if made by him.” 

For the second sample, he recommended an assay for gold and 
silver and a test of radium; the former to cost $4.00, while a 
qualitative determination of radium would be $5.00 and to ascertain 

the exact percentage of radium, the cost would be $10.00. A com- 
plete qualitative analysis was suggested for which he said the cost 
would be $28.00. The concluding paragraph was as follows: 

“Are you aware that radium-bearing ores have been found in 
Schuylkill county?” 

Had he known the difference between iron pyrites and gold, he 
would not have reported as he did, unless he purposely attempted 
to obtain money under false pretences. 
A farmer’s wife recently came into a city of this Commonwealth, 

bringing with her a piece of rock with glittering particles clinging 
to it. In her innocence, she believed it might contain gold, but she 
did not say so. The same “Expert” (?) examined it under a magnify- 
ing glass and announced that he thought it contained gold. The 
result was that the farmer’s wife was defrauded to the amount of 
$4.00 and the report furnished a week later said, “It is not as rich 
as we first supposed, but I think if you dig a little deeper, it will 
show it to be a rich ore.” Gentlemen, that specimen was worthless 

and the farm woman was robbed. 
To show the utter worthlessness of the work of some of these men, 

I give verbatim two reports of analyses of the same pulverized sub- 
stance which had been thoroughly mixed. The letters transmitting 
the results are as follows: 

“The sample of the pulverized mineral you sent me for analysis 
as to silica, I find to contain that constituent (Si O2) 75.876 per cent.” 

The result being questioned, a second anaylsis was ordered to be 
made; one week later, the result of the second analysis was trans- 
mitted in the following letter: 

“In accordance to yourrequest to makeanother analysis of the sub- 
stance you gave Mr. — in which to determine the silicon, I sub- 
mit the following result which I claim is the true percentage of that 
sample which I have in my possession. 

Silica, Si O2, 97.74 per cent., or 
Silicon Si, 45.96 per cent. 

There we have a difference of nearly 22 per cent. of silica in the 
Same sample. One or the other analysis is worthless and shows 
that the work done in that laboratory can not be relied upon, for no 
such difference was possible, had the analyses been properly made. 

In these days, when our educational advantages are so good, maga- 
zines so cheap and economic science is so well understood, it seems 
almost incomprehensible that so much prospecting is done that is 
not only wasteful but likewise senseless. Large sums, in the aggre- 
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gate, are year after year, absolutely wasted in a vain search for 
mineral wealth. Gold, silver, coal and oil are sought in areas where 
there is not the slightest chance of obtaining them in commercial 
quantities. While there is some excuse for the layman, there is 
absolutely none for the inexperienced persons, who claim to be geoio- 
gists, etc. That such should be allowed to deceive the peopie is 
unfortunate. 

A few examples of some senseless prospecting will be given, in 
order that a better understanding of the situation can be had. Some 
of these, I am sorry to say, occurred in our own county (Schuylkill). 
How far the farmers were influenced by so-called “Experts” I am 
unable to say, but I am sure that some of the work was not under. 
taken before a so-called expert, old miner or oil man advised it. 

Yor five years, perhaps, interruptedly, some farmers and others 
have been making a vain search for a workable bed of coal near 
Auburn. The formation in which they are digging and blasting 
is the lower part of the Hamilton, known as the Marcellus Shale. 
There is not the slightest chance to obtain a coal bed that can be 
worked in this formation but, notwithstanding this fact, of which 
they have been informed, they are spasmodically working away. I 
am told that $4,000 in time, labor and explosives have been wasted 
here. 

Let me give another: In one of the eastern townships of the same 
county, some land owners sunk an oil well, at the suggestion of 
some one who was either ignorant of the geology of oil or wanted 
the job to drill the well. If any oil ever existed in that locality, it 
has long since volatilized and escaped, since the rocks are on a 
heavy dip and outcrop; that is, in this case the ends of the strata are 
exposed or but slightly covered. It is useless to drill for oil in 
Pennsylvania, where such structure is found. Now, about all these 
people have learned is something about the color and character of 
the rocks penetrated and how foolishly they have parted with their 
hard earned dollars. By going a few miles westward, they could 
have learned more about the rocks than they did through drilling 
the well. 

Still another example: In one of the western townships of the 
same county, a company has been formed to mine coal in the Pocono 
Sandstone formation or the False Coal Measures. The result of 
this operation will be disastrous to those who put their time and 
money into it, for no beds of coal of commercial value have ever 
been or ever will be found in this formation in Pennsylvania. 

The Marcellus Shale and the Pocono Sandstone are favorite locali- 
ties for the prospecting for coal in this State, but although many 
thousand dollars have been expended in work on them, no coal beds 
of value have ever been found in these formations in Pennsylvania, 
or is there any probability of ever finding one. No competent geolo- 
gist could possibly fail to identify these formations, but to the un- 
initiated, the Pocono, because of its resemblance to the True Coal 
Measure formation, might readily be mistaken. Some years ago, I 
was called to Lebanon county to examine a property. Carbonaceous 
matter had been found. A few moment’s examination was sufficient 
to determine the formation (Utica Slate) and the Carbonaceous mat- 
ter was very probably of animal origin. Of course, no coal bed ex- 
isted there, yet the owner had spent quite a sum of money to develop 
his find. 
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Gold, Silver and Metal Ores. 

As a general proposition, it may be safely stated that in 90 per 
cent. of the cases, gold, silver and most of the metallic ores are 
found, when found at all, in the igneous, metamorphic or older sedi- 
mentary formations, hence any attempt to find these ores in paying 
quantities in the later sedimentary rocks will probably result in 
failure and loss of the amount invested. 

There is a mineral, sulphide of iron, which is frequently mistaken 
by laymen for gold. It is found in nearly all of the formations, 
sometimes as flakes, again as nodules. It is of a bright brassy yellow 
color and is extremely hard. It occurs in various forms but usually 
in the form of a cubic. It will, when struck with steel, throw 
off sparks and will turn a knife edge when cutting is attempted. 
It is brittle and, therefore, it can not, like gold, be beaten out into 
flat sheets. When heated, it gives off a sulphur odor. If these 
tests be applied to it, it can be readily distinguished from gold. In 
gold districts, it sometimes carries a good percentage, but where 
usually found, there is just sufficient gold in it to save a fakir from 
conviction for fraud, when he reports that it contains gold. 
An idea, it seems, is prevalent that mountains unfit for farming 

or other purposes, contain valuable mineral deposits. The idea is 
seemingly based upon the saying, “Everything was put here for a 
purpose” and, because the purpose of the mountains is unexplained 
or not understood, it is at once assumed that it contains valuable 
mineral deposits. Such an explanation is worthless, for while it 
might contain minerals, it does not follow that, because it is not 
fit for farming, it contains a valuable mineral deposit. Some very 
alluring reports have been printed in relation to this and other 
things, but it is believed that, if some of the ridiculous suggestions 
were put into practice, they would be found to be not only unprofit- 
able but impractical. 

The day has not yet arrived when peat will be used to take the 
place of coal in Pennsylvania, neither is it likely that Ferro-silicon 
can be extracted profitably, if at all. from the low grade ores found 
in the otherwise barren mountains of Pennsylvania. Certainly not 
for many years to come. Some schemes originate in the brains of 
men who are honest but lack technical training; others are merely 
gotten up to defraud. 

There are several formations other than the coal measures in 
Pennsylvania, wherein carbonaceous matter has been found in 
greater quantity than in others and to these consideration will be 
given. First, however, it would be better to insert the names as- 
signed to the several formations found in this State, for from such 
a table, a better knowledge can be obtained of the relative position 
of each in the series: 

25—7—1908. 
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PERIOD. EPOCH. COLOR AND CHARACTER OF 
FORMATION. 

GUPARULENECIVATUN,,~ saecscscnnies Quarternary,, \ostencaehesceteer Glacial drift—Peat and alluvium. 
SURED SECs fe delaia mis, «iv/elele/s wjavala sieieis TYISSSIC! Da ceseeeieactecne .-| Dark reddish-brown sandstone—up- 

per beds, coarse conglomerate. 
PERMO-CARBONIFEROUS, Greene, (Co: \Groupy oceccenee Limestones, gray shales, sandstones 

and thin coal beds. 
Washington Co. Group. 

CARBONIFEROUS, .......... Monongahela River Series,| Sandstones, shales, limestones and 
coal beds—Pittsburg bed at base. 

Conemaugh Series, ..... ...-| Red and green shales, sandstones, 
sporadic coal beds. 

Allegheny River Series, ...| Shales, sandstones, coal beds, lime- 
stones, iron ores. " 

Pottsville iSeries i e<.m.-n ce Conglomerate sandstones, shales 
and coal beds. 

SUB-CARBONIFEROUS, ....| Mauch Chunk Red Shale,..| Soft red shales, clayey red sand- 
stones, slates, shale. 

Pocono Gray Sandstone, ...| Sandstone, olive gray—False coal 
measures. 

DH VONTAN + 525: peecics cisco sien Catskill Red ponoses ...| Red sandstones and red shales, 
Chemung, -| Sandstone—brownish, olive. 
Portage. Shales and flagstones. 
Genessee, Shales—black. 
Hamilton, Shales—bluish gray, weathering to 

brownish. 
Marcellus.) Wiccccnesseccsciccene Shales—black, weathering to brown, 
Upper Helderberg, ......... Limestone, blue—sparry and chert 

nodules, 
Oriskaay. ) je. cewceeas seis .-.| Sandstone—yellowish white, crum- 

bles into pure sand. 
Lower Helderberg, ......... Limestone (clayey-flaggy), varying 

shades of blue. 
BPPER SLEUIRTANG se-ccesnn Salina, Upper, Middle, Red shale, limestones (Salt Group). 

ower. 
Niagara. © 2st icsnanien ens centers, Perhaps wanting in Pennsylvania. 
Clinton mecctseactseeiieeieisteinete Slates, shales, sandstones, iron ore. 
IVECGHMIA | asieets aise claleieteleveleisieiere Red and gray sandstones. 
Oneidale. Caplin sem cnicleoeie\-inerssin Greenish-gray sandstone (conglom- 

erate beds). 
LOWER SILURIAN, .......0. ENIGSOn BREV er yer cole eeier ciciel isle Dark blue (carbonaceous) shale and 

slate. 
MICIC A VS istncisia alcatel ceiettelstetoiete Dark (carbonaceous) slate, 
TrENtON | Gres cisieeistameeisterereieiels Limestone, yellowish-gray. 
Catlelferous! i cos ceoasmensees Dark yellow-brown. 
Potsdam’, Giasccsschees secon Coarse, hard sandstone, friable 

sandstone — quartzite — fine white 
glass sand. Colors brown, gray 
and yellow. 

Azoic. 

It will be observed that the formations containing the cabonaceous matter, 
beginning at the lowest, are: 

The Utica Slates. 
The Marcellus Shales. 
The Genessee Shales. 
The Catskill Red Sandstone (occasional streaks). 
Pocono Sandstone—False Coal Measures—(Coal beds unworkable). 
Pottsville Series. True Coal Masures. 
Allegheny River Series. 
Conemaugh Series. 
Monongahela River Series. 
Washington County Group. Permo-Carboniferous. 
Greene County Group. 
Triassic, New Red Sandstone. 

The only formation in Pennsylvania, containing coal beds of com- 
mercial value, is the Carboniferous, and it is useless to prospect for 
coal in any of the other formations. Notwithstanding the warnings 
which have been repeatedly sounded for fifty years or more, attempts 
have been made and are being made to obtain workable coals in the 
Utica Slate, Marcellus Shales, Genessee Slate, the Catskill, the Poc- 
ono or False Coal Measures and Triassic formations. Many hun- 
dred openings have been made and many thousand dollars expended. 
yet all have resulted alike, in absolute failure to find commercial 
coal beds within them. 

While beds of coal have been found in Virginia and North Caro- 
lina in the Pocono and Triassic formations, and have been worked 
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there with more or less success, it is due more to the geological 
position of the fields and their remoteness from the true Carbon- 
iferous fields, than to the value of the coal beds themselves. 

The questions are often asked: “Why are there no workable beds 
in Pennsylvania outside of the limits of the Carboniferous, and is 
it not possible that there may be beds as yet undiscovered?” An- 
swers to these are not hard to give: 

(1) At no time during these periods, was the vegetation suffi- 
ciently luxuriant to supply the material necessary to produce a bed 
of commercial value, and it was not until the time of the Carbon- 
iferous period that it was so. 

(2) In Eastern and Central Pennsylvania, the rock formations 
are frequently exposed to view from the highest to the lowest, 
along rivers and streams, and being often highly inclined or on 
heavy dips, it is possible to carefully examine them; while west of 
the Allegheny Mountains, thousands and thousands of drill holes 
sunk in search of Petroleum and Natural Gas, have failed to show 
the existence of such beds. 

Search for Petroleum. 

Another favorite scheme worked by the fakirs is the oil dis- 
coveries. 

While more or less uncertainty always exists as to the presence 
of oil even on the horizons of the well known oil sands, it is in- 
finitely more doubtful where certain structural conditions exist. 
In so far as Pennsylvania is concerned, no oil or gas has ever been 
found where the rocks are on heavy dips, bringing up the oil sand 
horizons today, and the reason is not hard to determine. Where 
the gas sands and enclosing rocks come to the surface, the gases. 
have long since escaped and the oil has volatilized and escaped as 
a gas, if either ever existed. In localities where there is much fold- 
ing and uplifting in the rock formations, I know of no oil in com- 
mercial quantities that was ever found in Pennsylvania east of the 
Allegheny Mountains. 

Briefly summed up, it is apparently useless to drill for oil or gas 
where the rocks are on heavy pitches. A company of men a year 
or two ago, sunk a well to a considerable depth in a vain search for 
oil in West Penn township of Schuylkill county. Although an 
order for the first barrel of petroleum, at any price, was entered, 
I have learned that it has never yet been shipped. 

The rocks in that vicinity are highly inclined and the sinking of 
that well was but an exhibition of folly. They never have gotten 
or never will get, even if they sink the hole deeper, either oil or 
gas in commercial quantities. The man or men, who advised the 
land owners there to sink a well for oil, were ignorant of the first 
principles of geology or else were crooks or sharpers. 2 

I was called upon some years ago by a party of men, who for up- 
wards of a year and a half had been blasting out rock in the Mar- 
cellus Shales near Auburn, Schuylkill county, in hopes of finding 
a bed of coal. They had sunk a rock slope in the Marcellus Shale, 
expecting with each blast to find a large bed of coal exposed. The 
search was, of course, fruitless and any reputable geologist could 
have told them that there was ne coal bed to be found. These 
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men, I told very plainiy, that all they had spent was lost and to 
go ahead was merely to throw good money after bad. and had they 
consulted, before beginning work, a competent, honest geologist, 
he could have told them just what they found out after months of 
hard work and the expenditure of much money for explosives and 
labor. 

Like every other profession or calling, that of the geologist num- 
bers, unfortunately, some dishonest men, and as no law forbids 
it, a number of untrained and uneducated men, claiming themseves 
as such, and in some instances, through ignorance or design, com- 
mit blunders which are a disgrace to a most honorable and beloved 
calling, and the honorable members of it suffer to some extent 
through the rascality of the fakirs. These fellows are almost as 
dangerous to the Commonwealth as the San José Scale is to the 
farmer. 

REPORT OF THE ORNITHOLOGIST. 

By PROF. H. A. SURFACE, Ornithologist. 

I take pleasure in submitting herewith the report of the Ornith- 
ologist for the year 1908. 

The year 1908, while not unusual, has seen some interesting oc- 
currences in the Bird World. Chief among these have been ob- 
servations concerning the evil effects of the bird known as the 
English Sparrow or House Sparrow. It becomes more and more 
apparent that the act known as the Barnhart Bill, introduced inte 
the last session of the Legislature, providing for the investigation 
and practical experiments for destroying this pest, was a good act, 
and should have received favorable consideration. In this country we 
do not advocate passing sentence without trial, neither should we 
proceed with the extermination of any kind of creature without 
careful investigation as to its habits and economic value. We hope 
to see such a bill given consideration this session of the Legislature, 
and we therefore recommend favorable action thereon. 
Among the various reports concerning the sparrow is one from 

W. H. Thomson, Greene street, Harrisburg, Pa., who reports that 
he saw the sparrows cut off the cherry blossoms in his yard, a 
single bird cutting off at least a dozen of these within two minutes, 
and letting them fall to the ground, not appearing to eat them, 
nor to make use of them. We have reports from other persons of 
these pests eating green peas in gardens, and the shoots of many 
kinds of plants, just as they have pushed above the ground. 
We have additional reports of the successful poisoning of the 

English Sparrow by the use of a few very small poisoned seeds 
mixed with those not poisoned. It appears that this bird is very 
suspicious, and in eating seeds as large as grains of wheat or 
larger, it tastes them carefully before swallowing, and any unusual 
taste becomes sufficient to warn the bird of danger, and it does not 
partake readily of large seeds thus treated. However, our corres- 
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pondents inform us that they had succeeded in poisoning them by 
soaking grains or seeds of millet or other fine seeds in a solution 
of strychnine, then drying them and mixing one part of this pois- 
oned millet seed with ten parts of unpoisoned seeds of the same 
kind, and putting them on a roof where the sparrows would find 
them and eat them, but where the poultry would not be poisoned. 
Results’ were that the sparrows ate the small poisoned seeds readily 
and were killed in great numbers. 

Another correspondent recommends a kind of trap, which he has 
found successful, and which consists of a wire covered box with a 
tunnel-like boarded entrance leading thereto. We have never 
known traps to be very efficient when used against this bird, as it 
is too wary to be caught where it has seen its companions cap- 
tured or injured. 

The solution of the English Sparrow problem may in part be 
found in educating our people to the realization that the English 
Sparrow is as good food for the table as the Reed Bird, or any other 
small bird. In fact, it is possible that many birds offered as Reed 
Birds in restaurants and hotely are English Sparrows, but the use 
of these birds for food has not vecome sufficiently extensive. Ex- 
cellent suggestions in this regard are made by Rey. Charles Dadant 
and Son in their Fifth Edition of “Langstroth on the Hive and 
Honey-Bee” as follows: 

“The bee-keepers of England complain of the sparrows, which 
they accuse of eating bees. If these birds add this mischief to so 
many others of which they are guilty, the bee-keepers should find 
some means of getting rid of them. In the Vosges (France) most 
of the farmers suspend earthen pots to the walls of their barns in 
which the sparrows make their nests. These jug-shaped pots are 
examined every week and the young birds are killed as soon as they 
are ready to fly out, and are put into the frying pan. We have 
seen aS many as five or six dozen pots on the same wall, nearly all 
filled with nests, for sparrows raise many broods every year. 

“In Italy the consumption of these birds is carried on, on a large 
scale. Not only are the churches riddled with thousands of holes, 
in which the sparrows make their nests, but there are at the road 
crossings, high square towers, which are built for this purpose. 
An overseer has them locked; he climbs inside and clips the wings 
of the young, to compel them to stay until they are full grown. 

“During the Franco-Italian war against Austria, the French 
soldiers bought the young sparrows, which they found delicious 
eating. If the sparrows destroy our bees, can we not destroy them? 
It is better to eat than to be eaten! 

“Tf—as in the olden time of fables—birds could be moved by 
human language, it would be worth while to post up, in the vicin- 
ity of our Apiaries, the old Greek poet’s address to the swallow: 

“Attic maiden, honey fad, 
Chirping warbler bears’t away 

Thou the busy buzzing bee, 
To thy callow brood a prey? 

Warbler, thou a warbler sieze? 
Winged, one with lovely wings? 

Guest thyself, by summer brought, 
Yellow guests whom summer brings? 

Wilt not quickly let it drop? 
"Tis not fair; indeed, ’tis wrong. 

That the ceaseless warbler should 
Die by mouth of ceaseless song.” 
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In conclusion we further quote from Rey. Dadant: 
“No Apiarist ought to ever encourage the destruction of any 

birds, except the too-plentiful sparrows because of their fondness 
for bees. Unless we can check the custom of destroying, on any 
pretense, our insectivorous birds, we shall soon, not only be de- 
prived of their actual melody among the leafy branches, hut shall 
lament more and more, the increase of insects from whose ravages 
nothing but these birds can protect us. Let those who can enjoy 
no music made by these winged choristers of the skies, except that 
of their agonizing screams as they fall before their heartless gaze, 
drive away as far as they please from their cruel premises, all the 
little birds that they cannot_destroy, and they will eventually reap 
the fruits of their folly, when the caterpillars weave their destroy- 
ing webs over their leafless trees, and insects of all kinds riot in 
glee on their blasted harvests.” 

Specimens Received. 

A study of the list of birds received by the State Zoologist dur- 
ing the past year indicates fairly well the attention that is being 
given this subject by observers in this State, and shows the kinds 
of birds and specimens that come under their notice, but it must 
not be forgotten that the kinds which are not protected by law 
would naturally be in much greater abundance in this list of speci- 
mens sent dead, as the protected species would not be killed for 
this purpose, but such would be sent as were found dead, or could 
legally be taken. This list is as follows: 

Short-eared Owl, one; American Sparrow Hawk, one; Western 
Horned Owl, one; Great Horned Owl, four; Red-tailed Hawk, three; 
Blue Jay, two; Screech Owl, one; Sharp-shinned Hawk, one; 
Flicker, ene; Crow, four; Slate-colored Junco, one; American Gos- 
hawk, two; American Robin, three; Purple Finch, one; Cooper’s 
Hawk, one; Sora Rail, one; Black-billed Cuckoo, one; Red-eyed 
Vireo, one; Woodcock, one; Cedar Wax-wing, one; Turkey Vulture, 
one; Horned Lark, one; Hooded Merganser, one; English Sparrow, 
two; Wood Thrush, one; Whippoorwill, one; Myrtle Warbler, one; 
Pigeon Hawk, one; Bluebird, one; Pine Warbler, one; Hairy Wood- 
pecker, one; Northern Shrike, one; White-throated Sparrow, one; 
Wilson Snipe, one. 

This shows, as would be expected, that greater attention has been 
piven to hawks and owls because they are conspicuous and carniv- 
orous, and are generally supposed to be not protected by law in 
this State. 

Planting for Birds. 

We have recommended the preservation of birds by various 
means, among which is planting certain kinds of shrubs, trees and 
bushes to furnish them their natural food, with a view of produc- 
ing natural fruits throughout the year. It is observed that the birds 
prefer the native fruits to the cultivated, and this is one of,the best 
means of preserving our cultivated plants from their ravages. The 
list, given in order of fruiting, is as follows: 

Soft, sweet early varieties of strawberries, 
Service berry, or June berry, 
Cherry, 
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Governor Wood and common Black Mayard. 
Mulberry, White or Russian, and Black and common 
Raspberry, 
Buckberry, 
Huckleberry, 
Blueberry, 
Bayberry, 
Pokeberry, 
Elderberry, 
Hawthorne, 
Buckthorn, 
Verburnum, 
Frost Grape, 
Fox Grape, 
Wild Grape, 
Green Brier, 
sitters weet, 
Burning Bush, 
Cedar, 
Juniper, 
Holly, 
Gum tree, 
Barberry, 
Spice Bush, 
Hackberry, 
English Ivy, 
5-leaved Climbing Ivy (Virginia Creeper). 

Publications. 

We regret to find it necessary to announce the suspension of the 
valuable magazine on birds and similar subjects which was illus- 
trated by color process and issued good colored illustrations of 
our native birds. This was entitled “Birds and All Nature,” and 
was published in Chicago. 

Our Zoological Bulletin for February, 1908, was on “Birds and 
Nesting Boxes,’ and another is soon to be issued on the Purple 
Martin. 
From the United States Department of Agriculture, Bulletins 

have been published giving results of research on the food of native 

birds, emphasizing the value of such birds as our native Sparrows 

and Doves as destroyers of weed seeds, and the warblers and other 
tree-top birds as insectivorous. 

Legislation. 

We note with gratification that the Game Commission proposes 
to strike Columb (which includes the Dove and Wild Pigeon) from 
the list of game birds, putting them on the permanently protected 
list. This is a good move, and should be supported br our Board, 
but at the same time we regret that they will make an effort to re- 
move from the protected list the Eagle, the Osprey, the Blue Her- 
ron, and the Bittern. Eagles are not sufficiently numerous in this 
country to be a source of menace to agricultural interests nor to 
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the property of mankind in any great manner. The Osprey is like- 
wise rare, and a graceful, beautiful bird. The Blue Herron has also 
become rare, and while it feeds mostly on fishes of inferior variety, 
such as minnows and suckers, and sometimes on the smaller kinds 
of frogs, we have also seen it devour gophers and similar rodents, 
which are very destructive. The Bittern feeds only on aquatic 
material, taking mostly the inferior fishes, mollusks, aquatic insects, 
and occasionally frogs. The frogs eaten by such birds, however, 
are mostly the small and useless varieties, and the removal of these 
from along our streams would doubtless result only in leaving a 
better food supply for the Bull-frog (Rana catesbiana), which is 
about the only one worthy of the attention of epicures and frog 
collectors. 

Another bird that should be placed on the protected list is the 
Quail, and I would ask the respectful consideration of the following 
Resolution by the several committees of this Board: 

“Whereas, the Quail, sometimes known as the “Bob White” is 
known to be a most valuable bird on the farm, for its destruction 
of weed seeds and insect pests. 

“Therefore, Be It Resolved: That we request legislation provid- 
ing for re-stocking this State with Quail, and protecting this bird 
by all possible means for a period of at least five years.” 

A closed season for at least five years would do much toward in- 
creasing this most valuable bird. 

It is the opinion of the Ornithologist that our efforts should be 
to protect and preserve more rather than fewer of our birds, and 
for this reason we shall regret seeing these creatures destroyed, 
and recommend legal measures for their preservation. 

REPORT OF COMMITTEE ON FERTILIZERS. 

By JASON SEXTON, Chairman. 

The term “Fertilizer” is so broad in its meaning that it would 
scem to include all substances that tend to increase the fer- 
tility of our lands, in fact, it means so much when ap- 
plied to agriculture, one would need to travel over the 
old countries of Europe and study the methods used there, 
where not 2 pound of any substance that has any fer- 
tilizing value in it, is allowed to go to waste, and where after 
hundreds of years of crop growing and constant tillage they know 
of no such thing as worn-out lands, nor of conditions such as exist 
in this country—but where, under their system of heavy cropping, 
the farmers are constantly improving their lands, which is done by 
a system of economy whereby they return to the soil all that has 
been extracted from it after it has served its purposes to sustain 
and feed both the human family and their domestic animals. In 
this country we make up for our careless and wasteful methods by 
purchasing expensive commercial fertilizers for which as farmers 
we created a demand so great, that shrewd business men have in- 
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vested hundreds of thousands of dollars in extensive plants and» 
mills, and are employing many shipmasters to scour the world to 
bring to their mills cargoes of material to be mixed and ground to 
feed the crops grown by the American farmer, while many ignore 
and let go to waste, much of the material we might utilize, and that 
can be found at our own doors. As American farmers we spend 
our millions annually for food for our crops, which should in a 
large measure be manufactured and produced on the farm at very 
much less expense. The trouble is, as is often said of us American 
farmers, we are always trying to save at the spigot while we are 
constantly losing at the bung. Many of us buy expensive com- 
mercial fertilizers without thought or study, while we allow piles 
of manure from our stables to remain to bleach for months in un- 
covered yards and the valuable liquid manure to run off down some 
stream or gutter instead of hauling it at once from the stable to the 
land where so much needed, and where nature has provided a way 
to use it where it will do the greatest good. But we must take up 
conditions as they exist, and drop all others, and direct our attention 
to the discussion of the question of Commercial Fertilizers, the use 
of which has grown to enormous proportions during the past few 
years. The estimate of what the farmers of Pennsylvania are paying 
annually for Commercial Fertilizers as given by Mr. Schwarz in his 
very excellent report of last year, which I have his permission to 
quote, is from five to seven million of dollars, an enormous sum, and 
it certainly proves that no other industry could stand such a drain 
upon its resources and still leave a fair profit for its managers. No 
doubt one-half of this vast sum is expended by farmers who do not 
make a study of the requirements of the crops they wish to grow, 
but make a haphazard purchase of the number of tons they will need 
and the amount of money needed to pay for it, and the time and 
conditions of payment, and often purchase fertilizers on their high- 
sounding names, not giving heed to the direct needs of the crops 
they desire or expect to grow. 

But very many of our farmers are becoming expert buyers and 
will purchase no brand of goods except that needed by the particular 
crop they expect to grow, and they not only want the true analysis 
upon the sack to tell them what it contains, but they want some- 
thing there to tell them from what source the ingredients are 
derived. We also find that commercial fertilizers are being quite 
extensively used by the fruit growers of our State, and where in- 
telligently used they have given very satisfactory results. Of 
course, there is a wide difference of opinion as to the best formula 
for each particular fruit. The question of what to use and the pro- 
portion of the various ingredients, is largely a local question with 
each grower, depending greatly upon his soil and location. We have 
heard growers remark that it is practically impossible to find upon 
the market brands of fertilizer best adapted to the various soils and 
fruits of our State. 

This makes intelligent home mixing quite desirable, as it places 
the grower in absolute control of the whole question, as he can 
mix the food to feed the land, as well as the crop, and can actually 
save several dollars per ton. This home mixing holds good for all 
other farm crops, each requiring its peculiar feed that the soil does 
not furnish, leaving that part to the judgment and intelligence of 
the grower. 

26 
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Here we desire to say that this home mixing has a decided 
educational value, which the progressive farmer should not overlook 
as he prepares his soil and fertilizer for his different crops, and we 
predict the day is not far distant when more study will be given 
the requirements of our crops and more home mixing will be done 
even though it be an unpleasant task. 

Our State Department of Agriculture has been greatly aiding the 
farmers during the years that the manufacturing of fertilizers have 
been under State control, and that aid has only been limited by 
the defective laws that were at first enacted, but as better and 
more comprehensive laws have been enacted for the protection of 
the farmer in the purchase of fertilizers, the Department has proved 
itself to be of incalculable value by enforcing them, by the collect- 
ing of hundreds of samples of fertilizers all over the State and 
having them analyzed by the State Chemist to ascertain whether 
the contents of the sack from which the sample was taken 
corresponds with what is printed on the outside and thus proteet- 
ing the purchaser from fraud. The Department should certainly be 
commended for its good work during the past year on this line, for 
it reports the taking of 2,747 samples, gathered from all parts of 
the State, 1,118 of which were analyzed, the remaining being 
duplicate samples. There were approximately 5,000 determinations 
for which were paid a specific rate for each determination, and 
best of all 13 cases were prosecuted for “deficiency” and fines and 
costs collected amounting to $344. Five cases were prosecuted for 
selling without license and fines and costs collected $103.74. There 
were 1,314 brands licensed by 147 manufacturers. License fees 
collected $22,640.00. 

In conclusion, we recommend that action be taken by the Depart- 
ment, as there has been no session of the Legislature since the 
adoption of the report of one year ago, to have enacted into laws 
the suggestions and recommendations contained in that report as 
adopted, which reads as follows: 

First: Prevent the printing on bag or tag of all but plain 
minimum figures. 

Second: Provide for some statement on bag or tag of the source 
of ingredients in the fertilizer, or at least for the establishment of 
some standard of solubility by the use of which the tag can show 
various degrees. 

Third: Provide for an increased penalty for non-compliance with 
the law. The minimum fine of $25, and possible maximum of $200, 
does not seem sufficiently severe. 

Fourth: Provide that the official analysis made by the State 
Chemist shall be sufficient legal evidence of the infraction of the 
law, where such analysis shows less value than the guarantee. 

ADDRESS OF DR. HUNT. 

Mr. Chairman, and Gentlemen: [I hardly know whether it is 
altogether wise for me to talk to you for ten minutes before I begin 
to speak, because when a man comes before an audience, he should 
be prepared, and I have not had time to even consider what I might 
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say regarding the School of Agriculture and Experiment Station at 

State College, but if I am to tell you of the progress, I believe I 

can tell it most quickly by giving you figures. Now, I know that 

figures are dry material, but at the same time it may be the best 

way to give you an idea of the work which we are doing. 

I appeared before this body two years ago, at the kind invitation 

of Secretary Critchfield, to tell you something of the hopes that we 
had for the future of the School of Agriculture and Experiment 
Station up at State College. That was at a time when I was 
connected in another State, but 1 have been now a good Pennsyl- 
vanian for a year and a half. When I spoke to you two years ago, 
we had in the School of Agriculture 202 students; now we have 325; 
two years ago we had 23 Freshmen; last year we had 51, and this 
year we have registered over 100 Freshmen. Now, we have made 
one record that we are proud of, and we are doing all the bragging 
about it that we can, because we don’t expect to repeat it, and I 
don’t believe any other institution will ever do it again, so we are 
doing all the talking about it that we can. Last year we had 50 
Freshmen; this year we have 52 Sophomores; last year we had 20 
Sophomores; this year we have 26 Juniors; last year we had 15 
Wuniors; this year we have 15 Seniors. We did not have to cut 
them up in two the way Watts does with his plants, to make two. 
Some one asked whether we cut them up. We have more in each 
class than we had in the class before. We not only retained the 
students we had, but got new ones. Of course, there were some 
students last year who did not return this year; we did not expect 
them to return; but of the students who did not return there were 
just five. ,On account of the hard times we were afraid that many 
of our students could not return, but they did, and others in 
addition to them. The figures I have just given show you in a 
general way what is going on. 

The Governor of the State of Pennsylvania was kind enough to 
come up to State College last September a year ago, to dedicate a 
new building which cost the State of Pennsylvania nearly $300,000, 
and yet during the last month there have been days when the 
students had to stand in the largest room in that building to listen 
to the lectures; that is an illustraticn of the way we have outgrown 
this building, and other buildings. We have, for example, two 
laboratories there; one has twenty-four chairs in; the other twenty- 
two. The one is in agricultural chemistry; the other is in soils. 
We can take care of 44 students in the agricultural laboratory, but 
we will have in this coming semester no less than 75, and next year 
at the-same time we expect to have at least 100, in a room fitted 
to take care of 44 students. In the preparation of the plans of this 
building, which, I take it, was expected to last at least twenty-five 
years, or one generation,—we have been in it but fourteen months— 
in the plan of that building 1,300 square feet was allowed for the 
Department of Horticulture and Prof. Watts is already planning a 
new building which shall have at least 13,000 square feet allotted 
for this purpose, and I believe it is included in the budget for this 
year; the Legislature will be asked to appropriate $175,000 for this 
purpose this year. 
Now, 1 was to talk to you ten minutes before I began to 

speak, and I think the ten minutes are about up, and I had better 
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begin my speech. But there is just one thing that I want to say; 
those of us who have been working in our little corner up there have 
been astounded and gratified at the moral support and backing that 
has been giveu us in our efforts to raise the agricultural standards 
of the State of Pennsylvania. We know that we have received the 
moral support of the farmers and citizens of Pennsylvania and I feel 
assured that we will continue to receive it, until our School of Agri- 
culture and Experiment Station are equal to any similar institution 
in the United States. 

Dr. Hunt’s paper is as follows: 

SOIL FERTILITY. 

By DR. THOMAS F. HUNT, State College, Pa, 

The Pennsylvania Agricultural Experiment Station has the long- 
est continuous scries of fertilizer experiments in America. It is my 
purpose in the forty minutes at our disposal to tell you of the more 
important resuits obtained during the first twenty-five years. This 
plats each in a rotation consisting of corn, oats, wheat and hay. The 
series of fertilizer experiments was conducted on four tiers of 36 
hay was a mixture of timothy and clover. A complete rotation of 
crops is raised each year; in other words, each year there has been 36 
plats of ear corn, corn stover, oat grain, oat straw, wheat grain, 
wheat straw and hay. During twenty-five years therefore, 6300 sepa- 
rate weights have been taken. This vast accumulation of results cov- 
ering a quarter of a century of continuous experimentation has been 
used in arriving at the statements presently to be made. No attempt 
will be made to discuss the data at length but only to point out the 
most salient facts. A. D. Hall, refering to the plat experiments of 
the Rothamstead station in England, which have been in progress 
sixty or more years, recently stated that had the experiments ter- 
minated at the end of forty years they would not have been able to 
give their present interpretation to the results. With this illustra- 
tion before us it is not wise to attempt too wide or too positive 
generalizations from the results of twenty-five years of field ex- 
periments. 

Before taking up the results of this series of experiments, it may 
be well to emphasize what all practical farmers know to be true. 
namely, that the best results and, generally speaking, profitable re- 
sults can be obtained with fertilizers only when other conditions are 
favorable. The essentials of plant growth are light, heat; soil mois- 
ture, soil air, plant food and the absence of any unfavorable or un- 
healthy condition of soil, such as too great an acidity of alkalinity 
of the soil. If through natural conditions the land is water soaked, 
thus reducing the temperature and excluding the soil air, the addi- 
tion of fertilizers can be of no practical value. If from lack of till- 
age a suitable seed bed is not obtained and proper environment main- 
tained for the roots profitable crops need not be expected. There 
is nothing plainer than that profitable returns cannot be obtained 
unless by proper tillage and decaying vegetable matter we maintain 
suitable conditions for the growth of organisms which add _ nitro- 
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gen in forms available to growing plants. Nitrogen costs eighteen 
cents a pound in commercial fertilizers. At that price we must de- 
pend upon the air for at least a part of the supply for the growth of 
crops. It is equally true that a rotation of crops is essential in 
order to prevent the increase of fungous diseases and insect enemies 
to a point where the crops are seriously injured or even completely 
destroyed. 

The soil on which this series of experiments is being conducted is 
especially favorable to the best use of plant food. The soil is a silt 
or clay loam of limestone origin, belonging to that series of soils to 
which soil experts have given the name of Hagerstown. The heavy 
soils in the limestone valleys of southeastern Pennsylvania are iden- 
tical in origin and character to the soil on which these experiments 
were made. 

The natural drainage on the experiment station farm is almost 
perfect. In digging a well at the college water was struck at 150 
feet and a satisfactory supply obtained at 385 feet below the surface. 
The land has been underlaid by heavy beds of limestone. The grad- 
ual dissolving of this limestone material has left underground chan- 
nels, thus making a ready escape for the surplus water, while the 
heavy nature of the soil and subsoil cause them to retain sufficient 
water under existing climatic conditions for the growth of crops. 

Not infrequently soils fail to respond to fertilization or cultural 
methods on account of the lack of lime. The soil and subsoil in the 
blue grass roadways between the tiers of plats were analyzed during 
the past year. The soil was found to contain approximately .5 of 
one per cent. of lime and the subsoil .6 of one per cent. This is 
something more than twice the amount of lime generally assumed 
necessary for a good soil. In these experiments 4,000 pounds of 
burned lime applied to the soil once in four years without any fer- 
tilizer has during twenty-five years slightly decreased the yield, while 
4.000 pounds of ground limestone applied every alternate year 
slightly increased the yield. Where 4,000 pounds of quicklime was 

- applied once in four years to a plat which receives six tons of yard 
manure every alternate year the yield was equal to that from the 
plat receiving ten tons of yard manure without lime. In other 
words, lime without manure decreased the yield, lime with manure 
increased the yield. This is a lesson that every land owner should 
learn. 

For over a third of a century the College has had the same farm 
superintendent. When the lecturers of our college were babies, or 
at least very young children, Mr. Patterson was associating his name 
with that high type of farming to which we have given the name 
“Patterson Farming,’ which means doing the right thing at the 
right time. The methods of cultivation, seeding and harvesting 
have been under his immediate care during the whole of the experi- 
ment. It is needless to say that all operations have been performed 
as uniformly as possible for all plats, in order that any variation 
of yield might not be due to differences in cultivation, seeding or 
harvesting. 

As before stated, each year a complete rotation of crops is grown 
on the four tiers. Fertilizers are applied on alternate years, namely, 
to the corn and wheat. No fertilizer has ever been applied to the 
oats or the grass, any increase in yield in these crops being due to 
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the application made to the corn or wheat. In these experiments 
which deal with the maintenance of soil fertility the most important 
question is not the influence of a given fertilizer on a given crop, 
but the total result obtained during a rotation or a series of rota- 
tions. The results will be presented, therefore, by rotation periods 
of four years. The weights or values given will be the total weight 
or total value of the seven farm products obtained during one year 
on the four tiers of plats. In computing values the following prices 
have been used—corn, 50c; oats, 32c; and wheat, 80c per bushel. 
Corn stover, oat straw ang wheat straw, $2.50 per ton, and hay $10 
per ton. The values placed upon the grains are approximately the 
average December farm prices in Pennsylvania during the decade 
ending December 1, 1906. 

COMPARATIVE EFFECT OF SINGLE FERTILIZER INGREDIENTS. 

In. all discussion on the influence of the effect of different fertilizer 
ingredients, it must be borne in mind that the results were obtained 
in a rotation in which nitrogen was added to the soil from the nodule 
producing bacteria of clover as well as by other soil bacteria. 
Where single fertilizer ingredients have been applied the effect has 
been to add to the soil the particular ingredient, plus nitrogen. 
Where nitrogen was the ingredient applied the effect has been 
merely to increase that ingredient. In reality, therefore, the nitro- 
gen plats are the only ones in which a single ingredient has been 
applied. Keeping this in mind, the effect of an application of phos- 
phoric acid, potash and nitrogen when applied singly is shown in 
the table for twenty-five four years’ rotation. 

Single Fertilizer Ingredients. 

Average value of products from twenty-five four years’ rotations, 
Pennsylvania Experiment Station, State College. 

Alternate Years. Lb. Value. 

WOW sot cael APE ccyebeces Stvgleats % eee ee Boe $63 03 
Phosphoric acids 22525. Stay. wee se ee ESSE A eee 48°. TD 
Potashst sto Pha ite odtiecels ae Tee, Senn 6 ene be 100 =60 16 
NELLO MENS aire oe Ae ee aoe IN ie TSE ERTS 24 58 84 

The application of potash and nitrogen singly has had no material 
effect upon the yield. The actual yields have been slightly less upon 
the plats where potash or nitrogen have been applied singly than 
upon the average of the five untreated plats. It is probable, how- 
ever, that the differences are within the limits of natural soil varia- 
tion. 

Phosphoric acid, when applied singly, has had a distinct influence 
in maintaining the crop producing power of the soil. The influence 
of phosphoric acid in keping up the crop producing power is best 
understood by a comparison with the untreated plats by five year 
periods. During the first five years, while the land was in a good 
state of fertility, no material influence was produced by adding 
phosphoric acid. During the next five years there was a slight in- 
crease in yield where phosphoric acid was applied. Duriuy the last 
three five year periods the increase in yield on plats receiving phos- 
phoric acid was marked compared with the untreated plats. While 
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the average yields during the twenty-five years on the series of plats 

treated with phosphoric acid was fourteen per cent. greater than on 

the untreated plats during the last five years the increase was thirty- 

one per cent. 

COMPARATIVE EFFECT OF COMPLETE AND INCOMPLETE FERTILI- 
ZERS HAVING COMPARED THE INFLUENCE OF SINGLE INGRE- 
DIENTS. 
Having compared the influence of single ingredients, the next step 

will be to compare the effect of two ingredients. This table shows 
the average value of the products from twenty-five four year rota- 
tions where two ingredients were used, in comparison with the un- 
treated plats and the plats receiving a complete fertilizer consisting 
of phosphoric acid 48 pounds, potash 100 pounds and nitrogen 24 
pounds per acre. 

Two Fertilizer Ingredients. 
Alternate years. Value. 
Ra iat ee a RN een soc cA iad Gan x acter bn cpahe event b\w i pe Mehee Nee eve $63 03 
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Average value of products from twenty-five four years’ rotations, 
Pennsylvania Experiment Station. 

The most striking fact brought out by this table is that the appli- 
cation of 48 pounds of phosphoric acid and 100 pounds of potash 
applied in alternate years to a rotation consisting of corn, oats, 
wheat and mixed hay (timothy and clover), namely, to the corn and 
wheat has, during twenty-five years, maintained the crop producing 
power of the soil. 

There is no evidence thus far to show but what the supply of 
nitrogen can be indefinitely maintained on this limestone soil by 
means of a rotation containing clover, provided phosphoric acid and 
potash are abundantly supplied. The addition of 24 pounds of nitre- 
gen to the mineral fertilizers has, however, resulted in a material 
increase in yield. It will be noted from the table that on plats re- 
ceiving no fertilizer the average value of products from twenty-five 
four years’ rotations was $63.03, where phosphoric acid and potash 
was applied $84.51, and where 24 pounds of nitrogen was added to 
the mineral fertilizers, $91.11. 
It is interesting to note that when potash was applied alone nw 

increase resulted. When, however, potash was applied with phos- 
phorie acid a material increase resulted over the application of tbe 
phosphoric acid alone. In like manner when nitrogen was applied 
with phosphoric acid or potash or with both increased yields re- 
sulted, but in less marked degree, owing to bacterial agencies sup- 
plying nitrogen. Although not without exception there has been 
a slight tendency for the nitrogen when applied with phosphoric 
acid or with both phosphoric acid and potash to increase the grain 
at the expense of the straw or forage. 

COMPARATIVE EFFECT OF DIFFERENT FORMS OF NITROGEN. 

Nitrogen was applied to different plats in three different forms, 

namely, as dried blood, nitrate of soda and sulphate of ammonia. 
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It was applied in three different amounts, 24, 48 and 72 pounds per 
acre respectively. 

The following table gives the average value of the products from 
twenty-five years’ rotations when nitrogen was applied in the differ- 
ent form and different amounts indicated in the table in connection 
with phosphoric acid and potash, the latter always being applied in 
the same amounts. 

DIFFERENT FORMS AND AMOUNTS OF NITROGEN. 
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The analysis of this table shows clearly that nitrate of soda has, 
almost without exception, given better results than either dried 
blood or sulphate of ammonia. It will be noted that sulphate of 
ammonia in the largest amount has given the poorest result. Dur- 
ing the first ten years of the experiment the plats thus treated gave 
the highest yields, but since that time the injurious effect of the 
sulphate of ammonia when applied continuously in large amounts 
has become very marked. Special investigations have shown that 
the lime requirements of plats treated with sulphate of ammonia is 
very much greater than those treated with nitrate of soda. The in- 
jurious effect of this acid condition of the soil due to the continnons 
use of sulphate of ammonia has been more marked upon the corn 
and the clover than upon the wheat, oats or timothy. 

COMMERCIAL FERTILIZERS IN COMPARISON WITH STABLE MANURE. 

It has been possible during twenty-five years to maintain the crop 
producing capacity of this soil without the use of any stable man- 
ure. When the yields of the three plats of each tier receiving 24, 
48 and 72 pounds of nitrogen in connection with 48 pounds of phos- 
phoric acid and 100 pounds of potash are averaged and compared 
with four plats receiving six tons (two plats), eight tons and ten 
tons of yard manure, it is found that the yield has been slightly 
greater where commercial fertilizers have been used for every five 
year period except one, as shown in the chart. 

Without the addition of any organic matter to the soil during 
twenty-five years, except the roots and stubble of the crops raised, 
the fertility of the soil has been fully maintained. The table shows 
the average value of the products twenty-five four-year rotations, 
the cost of two applications of fertilizer and the value of the in- 
crease during the rotation over the cost of the fertilizer. 
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COMMERCIAL FERTILIZERS vs. YARD MANURE. 
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*Estimated at one dollar per ton. 

Average value of products from 25 four years’ rotations, Pennsy]l- 
vania Experiment Station, State College. 

In making this comparison an arbitrary value of $1 per ton has 
been placed upon the stable manure. In estimating the cost of 
commercial fertilizers, phosphoric acid has been valued at five cents 
a pound, potash at four cents a pound, and nitrogen at eighteen 
cents a pound. Assuming these values to be correct, the best com- 
mercial returns have been made by the use of yard manure, the next 
best by the use of phosphoric acid and potash together, next a com- 
plete fertilizer containing 24 pounds of nitrogen per acre, and fourth 
by the use of phosphoric acid alone. The amount of potash used 
has been somewhat excessive and it is believed that probably 
equally good results would have been obtained by a less amount, 
perhaps half the amount of potash. If this is true, then relatively 
better results would be indicated from the use of phosphoric acid 
and potash or by the use of a complete commercial fertilizer con- 
taining potash. 

EFFECT OF LIGHT APPLICATIONS OF YARD MANURE. 

Comparatively light applications of yard manure applied on alter- 
nate years, namely, to the corn and the wheat, have produced 
marked increase in yield compared with plats receiving no fertilizer 
of any kind. This table emphasizes the importance of light applica- 
tions of yard manure when applied as frequently as once in two 
years. The same facts are brought out in the table showing values 
of four years’ rotations by five year periods. The first column shows 
the plats which received no fertilizer. It will be noted that there 
has been a decrease from $75 for the average of the first five years 
to approximately $50, while where six tons of yard manure has been 
applied in alternate years the value of the products of a four years 
rotation for the first five years was $87, as compared to nearly $92 
the last five year period. 

26—7—1908. 
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LIGHT APPLICATION OF YARD MANURE. 
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Showing the value of products from plats on all four tiers where 
yard manure was applied as compared with plats receiving no fer- 
tilizer during twenty-five years. 

It will be “noted further that the returns from the plat receiving 
ten tons of yard manure during the last five year period was almost 

exactly double that of the plats receiving no treatment. The appli- 

cation of twelve tons of yard manure has caused an annual increase 

valued at $25.96, or a return of $2.16 for each ton of manure applied. 
The application of sixteen tons has caused an increase of $26.61 or 
$1.66 per ton, while twenty tons has caused an increase of $28.88, 
or $1.44 per ton. These values were obtained from four acres rais- 
ing four different crops during one year. In other words, if 100 
acres of land had been in a four years’ rotation consisting of corn, 
oats, wheat and hay, and one-half the land, namely, that which was 
in corn and wheat, had each year been treated with six tons of yard 
manure per acre, with the results obtained in this experiment the 
increased annual value of the products on the 100 acres would not 
have been $2,596, but one-fourth that amount, or $649.00. This is 
not a “get rich quick” proposition, but is a very satisfactory annual 
increase from 100 acres of land. 

Generally speaking, economic farm management in Pennsylvania 
calls for the use of yard manure supplemented by commercial fer- 
tilizers. Every farm will have its individual problems and hence 
no advice can be given which will be of general application. The 
experiments conducted at the station during the past twenty-five 
years suggest that on a limestone soil, assuming a five years rota- 
tion, consisting of corn, oats, wheat each one year, and timothy 
and clover two years, the following will be an economic method of 
fertilizing if maintained during a series of years. For the corn apply 
six tons of manure per acre. For the oats apply no fertilizers except 
when beginning to build up the soil, in which case 150 pounds of acid 
phosphate may be applied. For the wheat apply 350 pounds of acid 
phosphate and 100 pounds of muriate of potash. No fertilizer need 
be applied to the grass land for the first crop, for the second crop 
apply during the previous summer or fall six tons of yard manure 
per acre, and if yard manure is not available apply in the spring just 
as the grass begins to start 150 pounds of nitrate of soda, 150 
pounds of acid phosphate and 50 pounds of muriate of potash per 
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acre. This twenty-five years’ test indicates that the best results 
can be obtained only by a continuous and systematic use of fertil- 
izers in connection with a well ordered method of cropping. 

REPORT ON FORESTS AND FORESTRY. 

By I. C. WILLIAMS, ESQ., Deputy Commissioner of Forestry. 

During the year 1908, just passed, the work of Forestry has been 
going on in its usual even tenor. We are paying particular atten- 
tion at this time to protection against fires. As you know, on ac- 
count of the drouth, the year 1908 has been an unusually destruc- 
tive year in the matter of forest fires. It is gratifying to be able to 
report to you that but a small percentage of these fires was on State 
lands, and we believe that this is due to the better protection that 
we were able to throw about them. This is accomplished by men 
who devote their whole time to the protection of the reserves. A 
forester from the Academy is in charge of.each reserve, and the gen- 
eral management is directly in his charge. The rangers are subor- 
dinate to the forester, and they make their reports to him daily or 
weekly. We hope in time to have a system of telephones all over 
the reserves, whereby they can report every night. The forester’s 
office will be in communication with the main office at Harrisburg, 
and by these means the Department will be able to keep its finger 
on every part of the State’s reserves at all times. 

During the last year purchases have been made generally through- 
out the State. The last Legislature generously gave us the full 
limit in the way of appropriations, $600,000 for two years. The 
Governor lopped off $100,000, leaving us $500,000, which will be 
ample for present operations. 

I have brought with me a map which shows the State Reserves 
exactly as they appeared January 1, 1909, and with your permission, 
I will refer to it. As you will see, a large part of the reserve lies 
in the Susquehanna River basin, and extends northeastwardly and 
southwestwardly across the central portion of the State. The scale 
of this map is six miles to the inch, so you will be able to get some 
concrete notion of the size of the different reserves. To date, the 
State has purchased 861,919 acres of land. During the year 1908. 
State paid for 107,508 acres. The average price paid for this 
iand is somewhat less than $2.25 per acre. Some of it was bought 
for considerably less money, and for some we have paid more. The 
aw fixes the limit at $5.00 per acre; beyond that we are not per- 
mitted to go. In very few cases was the full price paid, and then 
only for small interior portions, of which it was desirable to gain 
possession. Only one large area was purchased at that price. The 
following is a list of the holdings of the State to date, January 28, 
1909: 
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You will notice one other fact in connection with this map; that 
the State at this time owns no land in the drainage basin of the Ohio 
River. It is very important that reserves be acquired in the western 
portion of the State where the denudation is greater than anywhere 
else. The reason for this is that at present the State will purchase 
land only in fee simple, and in the western part of the State this 
is not yet possible because of the soft coal and gas interests. I have 
no doubt that in time we will have to take these lands, buying the 
surface rights only and allowing the coal and gas leases to remain. 
The same forest effects may be secured by the purchase of the sur- 
face rights, leaving the coal and gas ownership where they now are. 

During this year the Department has paid a great deal of atten- 
tion to its Forest Nurseries. The first of our nurseries was at Mont 
Alto. This has now been increased to seven acres, and we find ex- 
cellent results. It was soon found that one nursery could not supply 
the demands made upon it, so a second one was started at Green- 
wood, Huntingdon county, and a third at Asaph, in Tioga county. 
At Greenwood, there are five acres, and at Asaph, twenty acres, so 
that we have over thirty acres of forest nursery trees to be planted 
on the forest reserves of the State. There are places where tree 
cutting has been so close, or damage by fire so serious, that there 
is no tree life left in the soil. The frees will not reproduce them- 
selves from the stumps, which have been so thoroughly burned that 
they have no power of reproduction left within themselves. Two 
years ago the Forestry Department seriously considered, thoroughly 
discussed, and then approved the proposition that the State For 
estry Department should grow seedling trees for distribution at 
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cost price to farmers who would agree to plant and care for them. 
We are receiving inquiries right along from persons who wish to 
grow forest trees.on any vacant space they may have. The Depart- 
ment as yet has no legal authority te do this work. There are many 

men engaged in the business of growing forest seedlings, but they 

are mostly in the Western States, so the Commission decided to see 

whether this could not be done in Pennsylvania to be followed by 
distributing trees at cost to farmers and others who will agree to 
grow and care for them, plus, of course, the cost of transportation 
to the place to which they are to be sent. This would be a very 
small item, and we believe it will be possible in this way to raise 
the percentage of forest lands in every county of the State. One 
pound of pine seed contains 30,000 grains, and if they have about 
90 per cent. germinating power, as is generally figured, that one 
pound of seed will produce at least 25,000 young trees. As I say, 
this project was seriously considered and approved by the Forestry 
Commission two years ago, but at that time, we were not raising 
enough to supply the demands from our own reserves, so the bill was 
not considered at that session; but at this session it will come up, 
and any of you who are interested in this subject of forest trees can 
help us by using your influence with the Legisiature in behalf of 
this bill. If I mistake not, it has already been introduced, and it 
will no doubt follow the regular course of bills. The proposition 
was first considered whether it would not be wise to raise these 
seedlings and give them away to farmers and others who would 
take care of them, but the Commission seems to realize the fact that 
what you get for nothing does not amount to much. If the price be 
fixed at the actual cost of raising the seedlings plus transportation, 
it would still be within reach of all who are interested, and make 
it of more value to them. 

REPORT OF COMMITTEE ON CEREALS AND CEREAL CROPS. 

By J. NEWTON GLOVER, Chairman. 

The year 1908 was a good one for the farmers of this State in the 
yields of crops and prices received for them. The latter part of 
seeding time in 1907 was one of continued wet weather, which de- 
layed seeding of wheat and rye to such an extent that many acres 
were seeded late and under unfavorable conditions, which resulted 
in a poor stand of these grains for the winter. But wheat and rye 
sown in the first half of September made a good growth, and snow 
covered grain fields during most of the winter, which was a great 
protection, especially to the late seedings. The spring of 1908 was 
cold and wet, yet favorable for wheat and rye growth, so that late 
seedings improved wonderfully and early seedings as well, with just 
enough rain when in blossom, to make a crop of good, piump grain, 
which was over-weight on early seedings and a yield above the 
average, while the late seedings made over half a crop. The yield 
of straw was good and straight, as wheat stood up well, and was 
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a pleasure to harvest. Most of the wheat has been sold at one dol- 
lar, and rye at seventy-five cents, though much of this grain is fed 
to stock on farms. The summer and fall of 1908 were unusually dry, 
so that plowing for wheat seeding and harrowing were done under 
unfavorable conditions. Where plowing of wheat or oats stubbles 
was done early, harrowed and packed with the roller, to conserve 
moisture, a nice seed-bed was secured and wheat and rye seeded on 
such soil germinated readily and a good stand was secured. But 
clay, and low black soils, plowed later, turned up very cloddy, and 
no rain falling as expected, such soils could not be gotten in proper 
condition for a good seed-bed, resulting in a thinner stand of winter 
grain than usual, and many rough-looking wheat fields which do not 
promise well for 1909. 

The importance of properly cleaning and grading seed wheat to 
rid fields of cockle and cheat and get a good stand of strong plants, 
needs to be emphasized, so as to raise the average yield of the State 
more than 2.1 bushels the next decade. 

Where farmers were unable to seed oats during the early part of 
April, continued wet weather later on delayed oats seeding in low 
fields till the latter part of April or early May, resulting in smaller 
yields of light weight oats and less straw. Hard storms and showers 
when oats were nearly ripe caused considerable loss of grain, and 
made harvesting this crop difficult, and the straw not so desirable 
for feed or bedding, as it would have been. This crop varied in 
yield from 25 to 50 bushels per acre, in different part of the State, 
and also in quality. The market price for oats so far has been fifty 
cents per bushel. 

The corn crop of 1907 did not muture properly, and much corn 
moulded in the crib, but farmers tried to, and did secure, seed corn 
which under favorable weather conditions for germination produced 
a good stand of corn. Enough rain fell in showers during earing 
time to make a good yield of solid corn, above the average yield, 
with plenty of fine stover, and an unusually big growth of rag weeds 
and fall grass in corn fields which had been “laid by early.” Selec- 
tion and care of seed corn are receiving greater attention by corn 
growers, and seed testing along with them, will help to eliminate 
the nubbin and increase the yield. White seed corn failed in ger- 
minating last spring, in a number of cases, and farmers who grew 
such corn for a quarter of a century, had to use yellow corn for 
planting, because it had cured or matured better in 1907; though 
more bushels of white corn can be grown per acre, usually. Many 
carloads of corn have been sold on the ear at 60c for 70 pounds, and 

yellow corn is preferred. 

Buckwheat was a good crop, and sold at its usual price. 
A cool, wet spring is favorable for grass, as well as winter grains, 

and the good stand of timothy and clovers on the meadows last 
spring made a splendid hay crop, especially of clover, which was thick 
on the ground, made fine hay instead of coarse stems, as is the vase 
under favorable growing conditions, with a thinner stand. Weather 
conditions were favorable during haying, so the crop was easily 
cured and housed, though the yield was larger than for several 
years. Alsike clover, seeded with medium red, is being sown more 
each year, as farmers learn to know its value for pasture and for 
fine sweet-smelling hay. 
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Second growth of clover was very good, but the heads were not 
so well filled with seed as in 1907, but the grains were nicer and 
plumper this year (1908), though the yield was only from one-half 
to one and one-half bushels per acre, and the price only half as 
high as last year. Clover seed sown last spring made a good 
growth, but the hot, dry weather after harvest killed some of it. 

Failure of clover to fill some years and need of pasture, compels 
many farmers to buy all their timothy and clover seeds, and has 
brought many foul and troublesome weeds on farms, among which 
are wild carrot, thistles, buckthorn, ox-eye daisy, and dodder. Per- 
sons buying grass seed should be protected against loss and annoy- 
ance by such, and other weed seeds. 

Alfalfa has been tried in a small way on many farms with differ- 
ent results, but experience has taught us that this useful plant will 
grow on properly drained, limed, fertilized, and prepared soils, with- 
out any bacteria, if all the conditions are favorable for its growth, 
and it is hoped that many acres of it may be grown in this State for 
its feeding and fertilizing value. 

Since clovers are one great source of fertility, and fertility is the 
chief thing on a farm, let us grow more clovers to get more fertility 
in one of the natural ways. 

REPORT OF COMMITTEE ON DAIRY AND DAIRY PRODUCTS. 

By W. E. PERHAM, Chairman. 

The dairymen of Pennsylvania were up against it in 1908. In 
fact, it will have to go down in history as the hardest year in many 
for the dairy farmer in some parts of the State. The drought and 
high prices of feed, with prices of milk and butter fat remaining 
about parallel with prices of last year, makes this condition. Yet 
Pennsylvania makes a good showing, even though the dairy farmers 
have lost money. Of the 23,000,000 cows in the United States, 1,- 
200,000 are in this State, the approximate value of which is $43,000,- 
000. The value of our dairy products alone is over $40,000,000. This 
is exceeded by only one State—New York. 

The largest portion of this product is in butter and cheese. Butter 
leads, but the production of cheese is on the increase. Especially is 
this true in the northern and western tiers of counties. There has 
been an increase in the sale of cream, whole milk, and ice cream, 
and the prices seem fairly good until compared with the prices of 
feeds. The tendency of farmers to sell milk is increasing very rap- 
idly, because of the larger returns in cash, but it is a greater drain 
upon their farms. 

The Borden’s are getting a strong foot-hold in this State. They 
are probably doing more to make the farmer produce a clean, whole- 
some milk than any of the other large milk dealers, and they have 
always led in price until this winter, when, for some reason, they 
have cut the price ten cents per hundred. The New York Milk Ex- 
change gives better prices this winter, buying milk at four cents a 
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quart, and they do not restrict the farmer to feeds. The cream trade 
has also nearly doubled within the last few years. This is without 
doubt, the most profitable way a dairyman can dispose of his pro- 
duct, as it leaves the skim milk for feeding cut upon the farm. 

The consumption of cleomargarine, while on the increase, is kept 
well within the bounds of the dairy and food laws. The output for 
1908 was about 79,000,000 pounds, or an increase of about 10,000,000 
over 1907. 

‘The average price of butter in 1908 was 27.61c. The low point 
was in August, when extras dropped to 214c. The highest price 
was in February when 34$c was reached. This is about 1-3¢ under 
the average price for 1907. 1907 was the banner year. 

But, leaving the dairy conditions of Pennsylvania for a few min- 
utes, I want to speak of a problem for the dairymen everywhere; 
yes, and it is a problem in which the professional experimenter in 
dairy husbandry can help us. It is sate to say that of the 23,000,000 
cows in the United States, seven-eighths of them are what might 
be called the “common cow’—that is, not capable of producing over 
150 pounds of butter fat yearly. With a population increasing 
faster than our dairy products, the question is, how are we to meet 
this demand for these products? Of course, it will have to be either 
by increasing the number of cows, or by increasing the amount of 
butter fat per cow. In other words, shall we try to double the pro- 
duction of our cows, or shall we double the number of cows? Of 
course, all these common cows cannot be replaced by the special 
dairy cow, but if there is some way by which the common cow may 
be made to increase her product by even a half, the saving in feed 
to a dairyman would help him to withstand to a little advantage 
this enormous cost of feed. Is there anything we can do to bring 
this condition about? Something ought to be done, if possible, to 
relieve this drain on the dairyman. Within a short time, I heard 
one of the best dairymen say that it was costing him 380 per cent. 
more to produce milk now than it did three years ago, and yet the 
price of milk was no higher, and he had simply got to go out of the 
business, or produce milk at a loss. 

The most misleading statistics we have are those concerning agri- 
cultural products. The dairy output is estimated at $800,000,000. 
Some of our great papers illustrate it by having the farmer handing 
out $100 to every man, woman and child in the United States. Great 
as it is, the probable cost of the $800,000,000 worth of product was 
a billion dollars at least. If our papers would figure this out, I 
think it would bring every man, woman and child in debt to the far- 
mer. 

REPORT OF COMMITTEE ON FEEDING STUFFS. 

By G. G. HUTCHISON, Chairman. 

As Chairman of your Committee on Feeding Stuffs, I beg leave 
to make the following report for the year ending December 31st, 
1908. 

The Legisiature of 1907 passed a new Feeding Stuifs Law, and the 
Governor approved the same on the 28th day of May, 1907, but the 
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law did not go into effect until August Ist, 1907. My last report to 
you covered five months of the work under the new law. This did 
not give us very much time to test its workings, and it always takes 
the citizens of the Commonwealth some time to adjust themselves 
to the requirements of a new feed or food Jaw. This, we found to 
be the case in regard to this law, and a good deal of care had to be 
exercised in enforcing the law. The radical changes that were 
made between the old law and the present one, were, that it required 
the manufacturer, jobber or person who sold feed, to place the 
analysis of the crude fiber on the package, as well as the composition 
of the feed. This has been a great benefit to us in enforcing the 
Feeding Stuffs Law, as the customer could readily tell what the 
feed was composed of, and if the dealer gave a wrong composition 
and we secured a sample, we were in a position to have him either 
correct the statement on the sack or package, or we could bring 
prosecution. 

Another change in the law was that it gave the residents of 
Pennsylvania a right to send in samples to have them analyzed at 
$1.00 per sample, and required the Chemist to perform this work in 
ten days from the date of receiving the sample. It also required 
the analysis of all official samples within sixty days after the same 
were received by the Chief Chemist, at the Laboratory. You all 
should be informed on this law as copies ef the same have been 
mailed to you, and do hope you have taken the time to read the 
same carefully. 

The Superintendent of Public Grounds and Buildings has pro- 
vided commodious quarters for the State Chemical Laboratory and 
offices connected therewith, which have been occupied since April 1, 
1908. They are situated on the fifth floor of the Capitol Building. 
The laboratories occupy four rooms and are fitted up with the very 

best appliances that can be secured for the work. Here the analyses 
of fleeding stuffs are made by the Chief Chemist and his four 
Assistants. This is a busy workshop. They also analyze Paris 
Green, Linseed Oil and food samples. I would respectfully invite you 
all to visit us. Iam informed that this is one of the best laboratories 
in the United States, under a Feeding Stuffs Law. 

The field work or securing of samples is done by two Special 
Agents, who are appointed by the Secretary of Agriculture and are 
under my direction. These agents have visited each county in the 
Commonwealth in the last 18 months and have secured the follow- 
ing number of samples in each county: 

27 
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To section 1 there was added a proviso, as follows: 
“That when any manufacturer or purchaser, located within the 

State of Pennsylvania, of any bran or middlings, or mixture thereof, 
or of any concentrated commercial feeding stuff, as defined in 
‘section two of this Act, shall send samples of the same to the 
Secretary of Agriculture for analysis, the chemist of the Depart- 
ment shall furnish such analysis, showing the percentage of crude 
protein, fat and fiber which it contains, and shall charge a fee of 
$1.00 for each such sample which analysis shall be made within ten 
days after the sample is received by the chemist, and all moneys 
so received shall, from time to time, be covered into the State 
Treasury.” 

Under this provision there have been received by the Depart- 
ment of Agriculture, and analyzed by the chemist, 535 samples. 
Reports of the analysis have been furnished to the person or persons 
who sent in the said samples. This has been the means of giving 
information to our feed manufacturers, dealers and purchasers, 
which have been of great value to them. There may be a question 
arise in your minds why it was necessary to charge a fee of $1.00. 
This fee is charged so that the Laboratory will not be over-run with 
this kind of work, as it places a restriction on the number of samples 
that would be sent in, and persons would send in samples through 
curiosity and the results would be of no material benefit to them. 
The fee does not pay for the work performed. 

REPORT SHOWING THE COMPARISON OF PURE FEEDS 
WITH THOSE WHICH ARE ADULTERATED. 

During the past year a large number of feeds which have been 
found for sale on the market in Pennsylvania, have been examined 
in this Department. They have been analyzed chemically to 
determine the protein, fat and fiber content, and they have been 
examined microscopically to find out whether the composition of 
the feed was as certified, or as a pure feed should be, or whether 
foreign or inferior products had been added to cheapen them, and 
thus defraud the consumer and violate the Feeding Stuff Law. 

Many of the feeds examined were found to be below the normal 
and certified composition and to be adulterated with inferior by- 
products and ingredients which were not only vastly cheaper than 
the pure article, but which were deficient in feeding value to such 
an extent that the stock fed on the same would fail to get proper 
nourishment, and in some instances the health of the animal would 
be in jeopardy. 

It is the purport of this paper to show to what an extent the law 
is violated and to illustrate the manner in which some of the feeds 
sold in this State are adulterated. 

A few of the principal feeds of average composition have been 
prepared, together with some of the same found adulterated or 
cheapened, and also the adulterants as indicated by the accompany- 
ing table and samples. It is unnecessary to enter into a lengthy 
discussion concerning these feeds and their manufacture, as that 
is well known, but it is of importance that a few inferior articles 
should be compared with those of standard composition and your 
attention called to the fact that some goods of inferior quality are 
for sale in Pennsylvania. 
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PARTIAL LIST OF FEEDING STUFFS FOUND ON THE MAR- 

KETS OF PENNSYLVANIA, INCLUDING ADULTE- 

RATED SAMPLES AND THEIR ADULTERANTS. 
= 

Pro- 
Name. tein. Fat. Fiber. 

Per ct. 
Ao GOLLONSPed: CBE A. soceisineiomsictastcre islet sjaistsinicterete rn cjeleteric‘elsiel slecctetem ajareetemersctciere 43.63 
2. Cottonseed Meal, adulterated with hulls neta 37.66 
Sore Cottonseed! PR Ced yin eictclsleteisisiercisietcieeyelerisiniste F 11.56 
4. Ground Cottonseed Feed, ..... 0 11.56 
6. Cottonseed Hull Bran, .. = 2.63 
6. Ground Flaxseed, ........ 21.93 
1. Linseed Oil Meal, OF Bae cs 32.25 
8. Flax Screenings, ‘sold as’ flax meal, Boel alevcleio te wie bieereieiaiste mratele 15.88 
9. Refuse from fiax plant, including shives and crushed seeds 3 14.25 

165 POMAILE (Sproutsyes cecsta satis mise daieanis cries tact isieccrstorelclatertye actaratctorettere tele eieiomisicters cee 21.88 
11. Sold as brewers’ grains, contains malt sprouts and rice hulls, .. 27.94 
12. Gluten Feed, not colored, aa 
13. Colored Gluten Feed, ..... oe 
i bey TU bs (el Dae onc ad sndosposaccdbeuodsdaudoonbcans aHeudsosuoanoEnecooneecs | 
15; \Coloring extracted, acid (SOlUt{OM) > co cisiclsctloivicialcte sic /clcleisinie inne jemis aterm ele 
16. Woolen Yarn, dyed by acid solution, | 
Vip WV NGA Ee MIG GINS Siu Faerie ons creeeisicine oicle(itere eam einiete crcletebelete e eel tetetete iareaietere 18.00 5.15 6.96 
18. Wheat Middlings, containing weed seeds, ........ccccsececccsccescecs 18.88 e20 6.42 
195 Wheat Middlings;: containing (Corn (CODS)) ice ccscecns «ce cerewive ccc ce cen 11.25 2.56 11.9) 
2. Wheat Middlings, adulterated with corn CODS, .......cccccscccceeee 11.35 2.90 12.42 
Zl WIRE AL ran, Alive wilt ny OECCULES aeatatoictateserstelntebsielclslaloisielalsleniatsialeletate sleleleietere | 15.88 4.50 9.22 
ZR NV CAL ESTE ay aloaiaicelsisiela ini sietesnivisisterininicloriiciote niece cles intense: Beer beciaean | 15.56 4.30 9.02 
23. Mixed Feed, containing wheat bran, middlings and corn cobs, .. | 12.25 3.23 15.68 
24 Ground = Corn :Cobs,. ye. islcls\e'<icieis store sicretnts oloiete ela/iotera eave mictojeteiereeleicias ie areistee 2.50 -50 30.10 
2bs5 ELOMUINY- COG 5 ei fark orate ninsioece Suiecee Sees einee Ee ene Teme E heeeene 10.00 8.15 4.95 
26. Hominy Feed, containing corn and ground corn cobs, ............ 19.00 6.25 6.97 
Pie OONN HISLAN So sieciveciec s aiciaisincice ieleiepris tisiein ee hue Cee nen eee nae 8.50 6.90 9.00 
28. Molasses Feed, adulterated with rice hulls, .........c.ceseccscecces } 12.98 3.47 15.47 
29. Molasses Feed, alive with meal mites, containing cottonseed 

meal, brewers’ grains, screenings, corn, oats and molasses, .... 16.82 4.32 10.96 
30. Molasses Feed, adulterated with rice hulls, screenings ‘and 

Buckwheat wphullsse esses sse ceo ene eee ee ee oe a 9.93 22332 5 Yea) 
31. Worms and beetles found in molasses feeds, poultry feeds, wheat 

feeds: sand! -Chop! fEEds. 1. ios cisiiere cieis aivtwinieco ore isjotols\s|oisyaie 6 ols wth tatola olarclare Ta ojaiotedl cloimioishe niet] cievelee eaaioieioalleorreete 
S26, Ground Rice Hulls, “an AGuiterant.” eccccschucuencsmetes cm acecimecieccie 3.60 -70 35.70 
ace Hice) Eruils ys one v Our peatew cn cis aise viotavaieisieite elnioislere civineicic oletsiomiote cieicisiccieae 3.60 -70 35.7! 
34. Wheat Screenings, used in molasses feeds, ...........ecceeceececees 15.88 14.08 12.37 
Soe Ground my Neate Screenings ele rec isleiien st ehcecne erie nes creer | 15.88 14.03 12.37 
36. Barley Hulls and Screenings, used in molasses feeds, ............ | 10.75 3.70 19.76 
37. Ground Peanut Hulls, sometimes used in molasses feeds, ........ 4.50 -81 67.31 
38. Dairy Feed, containing oats, oat hulls, oat bran, gluten, corn, | 

wheat middlings, cottonseed meal and 1.49 per cent. of salt, ... 19.88 4.98 | 10.02 
39. Buckwheat Feed: sold’ as’ middlings) cc ciccccccncccswcccececescaccces 15.19 4.05 | 30.15 
40. Buckwheat Middlings, containing corn meal and sold as buck- | 

Wheat middlin ge sls sosccizis octet «silos eae: oct Piece winiecieaaiberraiecclaciale 10.88 3.30 16.35 
41. Oat Feed, containing oat hulls, oat middlings, oat shorts and 

CONTR pokes cossielad alesis’ siciee aipislaicis ieeineiele alelcicieistusta CG cle se eibiaisioh wnie eeteisnieie olen 7.31 3.58 12.99 
42. Ground Oat Ishi. SeedonenapouoddonsoodnescposcebonnoguaHtoddonbancecdbes 2.88 1.01 32.18 
43. Poultry Food, containing wheat feed, Venetian Red, rice hulls, 

corn, fenugreek, Sulphur and Salt, ..........cesseesecceccessceece 8.44 2.84 13.37 
44. Yellow Ochre, an iron compound, used in poultry foods, also 

used in paint INANUTACEUTES, Voie \ciciriaicleseoisieinis cialolelielerelale eioletelere elerstaisie craters eat| vetsle ernteleteiel | eieater feversvalew lie stetaietenets 
45. Venetian Red, an iron compound, found in poultry foods, used 

in paint manufacture, a 0;aje ja; eYe{o{ejatorojereTefalersie)pleteiayeietate ateletereisto\e eteiavaiataialevelerata) ered Sisiatatoralaatarcnt etoleteterevatcts|ean totale tetametatate 
ABSA CAV AT A: MGA, 4 o.uieciercis'n vinjacivicte ole crn va nteien ie oteiatentesratoe (ranean eae acirole 13.94 2.18 33.76 
47. Alfalfa Stock Feed, containing alfalfa, corn chop, bran, shorts 

and’ linseed toll <meal)t Snccsaccn eee eee tree aes eae 13.31 3.89 13.50 
48. Alfalfa Horse Feed, containing alfalfa, corn, oats, salt and 

BFOUNG. PEANut MEA] cesses ante soubeicicte sins cierste cleo ctieiivies cruwislcen ee 11.88 3.50 22.86 
49. Cocoa Hulls, sometimes used to adulterate linseed meal, ........ 18.56 3.44 16.72 
50. Ground Cocoa FLulis! Sic ttacnaccce ceiicch vee moeddeenvlceeae ceecerciceriats 18.56 3.44 16.72 
Bis) Peanut: Bram, » cia cisiadis «isjeioicitnd sivas eee eseete we ds samaion aie ob avoluia aie daieeaindls 17.06 25.36 10.68 
52. Ground Peanut RTAND 5. ater rays wineisterorg) vince etiatelereletete minisiersisteione ere tetareibicetelelclecse 17.06 25.36 10.68 
6S... Peanvt Mead je. cisccicos da vie cis sicis usvleloacideamactewiee pve eee enema cena catenie 39.66 14.34 3.46 
54. Calf Meal, containing cottonseed meal, wheat feed, flaxseed, 

lentils;(beans;) peas: and salt, (ec secns ccmcise men aaiciacencssaccinecie ies 28.38 5.29 5.40 

As an illustration, Sample No. 1, a cottonseed meal, is a high 
grade feed containing 48.68 per cent. protein and was sold for $33 
per ton. No.2 is a cottonseed meal adulterated with hulls, contain- 
ing 37.66 per cent. protein and sold for $32 per ton. In the case of 
the high grade feed, a purchaser would obtain 26.4 pounds of protein 
for $1.00, and in buying the low grade material, he would get only 
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23.5 pounds for the same amount of money. A feed thus adulterated 
contains approximately 15 per cent. of cottonseed hulls, which con- 
tains only 2.1 per cent. protein, .50 per cent. fat and 50 per cent. 
fiber. Three hundred pounds of hulls would therefore be sold in 
each ton of feed, for $4.80 or at the rate of $32 per ton for cotton- 

seed hulls. 
In some instances, flax screenings have been sold as flax meal. 

Sample No. 6 being flax meal and Sample No. 8, screenings. In this 
case, the consumer, instead of securing pure ground flaxseed, would 
get for his money, ground screenings, when purchasing this article, 
which consists of a large number of weed seeds and chaff. No. 9 
is another feed which is sometimes sold for a pure flax product and 
is a refuse from the flax plant, including the shives or outside 
portion of the flax plant not used in the manufacture of twine, or 
fiber, together with weed seeds. 

No. 11 is a product found on our market which was sold as 
brewers’ grains and which contained malt sprouts and rice hulls. 
The adulterant, rice hulls, found in this feed, is one of the most 
commonly used and is not only high in crude fiber, but is very 
indigestible. The edges of the hulls are lined with fine teeth 
resembling the teeth of a saw. These sharp edges irritate the mucus 
membrane or lining of the animal’s stomach,and greatly impair the 
digestive function. The analysis of pure brewers’ grains and of the 
inferior sample, does not differ very much, but the composition does 
differ greatly. From the comparison of these two feeds, it is evident 
that the composition or ingredients of the same should be plainly 
printed on the bag in order that a prospective buyer who may not 
know what the percentage of protein, fat and fiber may’ be, can 
readily determine the quality of such material by knowing the 
several ingredients contained therein. 
We have collected many gluten feeds during the past year, which 

have been artificially colored or dyed with aniline dye. This color- 
ing is done to make the feeds more uniform in color where white 
corn is used in the manufacture. A very small amount of dye is 
used to secure the required color, and it is not known whether or 
not this amount of dye has any injurious effect upon the stock using 
this feed in the ration. No. 12 is an average gluten feed not 
colored, No. 13 is one which is colored, No. 14 is the dye used, No. 

15 is the acid solution which has been extracted from a colored feed, 
and No, 16 is some woolen yarn which has been dyed with the acid 
solution. 

Another source of adulteration is from weed seeds and ground 
corn cobs. Weed seeds or wheat screenings are used largely in 
molasses feeds and ground corn cobs are used to cheapen the wheat 
products, such as wheat bran, wheat feed and wheat middlings. No. 
17 is an average sample of wheat middlings, No. 18 is a sample of 
wheat middlings containing weed seeds, No. 19 is a sample of middl- 
ings containing ground corn cobs and so stated on the bag, and No. 
20 is one of the several samples of wheat middlings adulterated 
with over 25 per cent. of corn cobs and sold as the pure article.’ 
In the case of the feed containing weed seeds, it will be noticed 
from a comparison of its analysis with that of the pure sample, 
that the protein, fat and fiber content is a little higher. Weed 
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seeds or sereenings usually earry more or less broken flaxseed and 
contain much more crude fat and crude fiber than wheat middlings. 
However, their palatability and digestibility are questionable. It 
is a question for the stock feeder to decide for himself, whether he 
shall feed his stock with pure wheat middlings or whether he shall 
use the same, mixed with weed seeds. If the ingredients of these 
feeds are plainly legible on the bags containing them, he can readily 
choose one from the other. The many weed seeds which are always 
present in screenings are of various composition. Some are noxious 
and poisonous in their nature and may seriously impair the health 
of the animals in question. 

No. 24 is a sample of ground corn cobs. It is needless to comment 
on the feeding value of ground corn cobs in the ration. That they 
are cheap is well known. They carry over 30 per cent. of crude 
fiber or indigestible matter and are of a very tough and fibrous 
nature. We have found a large number of wheat middlings so 
adulterated in our State, and in some cases as high as 40 per cent. 
of cobs were used. In the case of No. 20, with 11.85 per cent. of 
protein, which was sold as pure wheat middlings for $31 per ton, a 
purchaser would obtain only 7.3 pounds of protein for $1.00; whereas, 
in the case of No. 17, having 18 per cent. of protein which sold for 
$33 per ton, he would: receive 11 pounds of protein for $1.00. In 
other words, when he bought a shipment of feed like No. 20, he was 
paying at the rate of $31 per ton for 858 pounds of ground corn 
cobs. It is obvious that although the cheaper article was sold for 
$2.00 less per ton, the value of the money invested, was not received 
in this case. 

No. 21 is a wheat bran which is alive with small beetles. These 
beetles are very often found in wheat feeds and in poultry feeds. 
No. 31 contains a few of the same and a few worms found from 
time to time in some of the samples received. 

A large number of molasses feeds are found on the market, the 
composition of which is decidedly varied and interesting. The 
principal ingredients of inferior quality used in these feeds are rice 
hulls, oat hulls, barley hulls, weed seeds or wheat screenings, buck- 
wheat hulls, cottonseed hulls, ground corn cobs and in some instances 
ground peanut hulis. These, together with a small proportion of 
ecreals such as corn, oats, brewers’ grains, malt sprouts, cotton- 
seed meal, etc., and a liberal supply of molasses to cover up the 
deception, constitute many of our poor quality molasses feeds. The 
samples, No. 28 and 30 are good illustrations of such feed. No. 29 
is such a feed alive with meal mites, which are so small that they 
cannot be readily detected with the unaided eye, yet by close in- 
spection, the feed may be seen to have motion and be literally alive 
with these small insects. Many of these feeds are wet and musty, 
affording a prime condition for the growth of beetles and mites, and 
it is impossible to believe that any man could be persuaded to feed 
such material to his stock. The weed seeds contained in these 
feeds, will, if the life is not destroyed: by some process such as 
heating or grinding, pass through the animal, be transplanted to 
the fields and contaminate the grains grown thereon. Some of the 
seeds are of such a nature as to poison the system or disarrange 
the functions of digestion, as previously stated. The corn cockle, 
for example, is said to contain a poisonous ‘substance called sapo- 
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toxin, which has been known to cause death in a few instances. No. 
34 is a sample of wheat screenings containing weed seeds, and No. 
35 is a ground sample of the same. No. 32 is a ground sample of 
rice hulls as found in feeds, and No. 33 the same as used for packing 
glass ware, china ware, etc. No. 37 is a sample of ground peanut 
hulls, sometimes used in molasses feeds. No. 40 is buckwheat 
middlings containing corn meal and sold as buckwheat middlings. 
No. 42 is a sample of ground oat hulls used to cheapen dairy feeds 
and also used in place of whole oats in many chop feeds where oats 
are supposed to be used. No. 43 is a poultry food containing rice 
hulls, as a filler, and Venetian Red to give it color. 

No. 44 is a Yellow Ochre, an iron compound, and No. 45 is 
Venetian Red, another iron compound, both being used in poultry 
feeds. 

As was stated at the outset, only a few of the more important 
feeds, together with some of those of inferior quality which we 
received during our inspection work of 1908 were prepared, with 
the hope that the work could be illustrated without making a too 
cumbersome report, or going over the same ground covered by other 
papers to be presented on the same subject. That many feeds are 
adulterated is easily seen, and it is of great importance to the stock 
feeders and to the feed dealers doing a legitimate business in this 
State, that the sale of spurious feeds be stopped, and the shipment 
into Pennsylvania of the same, be discontinued. 

The following Table shows the actual amount of protein and fat 
which the consumer obtained in 1907, for $1.00 at current retail 
prices. This Table and the discussion were taken from Bulletin 167 
of the Department of Agriculture, relating to Commerc:al Feeding 
Stuffs in Pennsylvania, in 1907, prepared by Chief Chemist Fuller 
of the Department. 

POUNDS OF PROTEIN AND FAT OBTAINED IN FEEDING 

STUFFS FOR ONE DOLLAR, AT CURRENT 

RETAIL PRICES. 

Name of Feeding Stuff. Protein. Fat. 

Class 1 (30 Per Cent.-45 Per Cent. Protein). 
WOHLLONSEER SIM Cale ced deiiactemes ease rials cieciseereiete wisinibis micists cirinis elaine ciara sicleteisileveteiniveteleetdicie 24.55 5.99 
eg TAR CEU CLARE ee Lue EMN ES =e tctate o oreiate ela e ors selernicietcie atic olay ores alnotat cleats alotniove ote ieseiopercapia chat ainis oinieiviela 22.18 1.78 
TPO UIE AL AG ibaa srs otiteiste’ de vin sinlase’atwin niclereg.s vive alelulaiaeisiare'sis/slnie aleis\elo'e «\ccacsieieteisie.e) eisleise 19.00 3.95 
Biles) TOURSKy SLAMS ecicoe sleet cine sineisinistsie ie telele wieietalaistels ne cine eistaisiel lel bYoless e-ciuibls elsisic eis ioe 8.41 

Class 2 (20 Per Cent.-30 Per Cent. Protein). 
AA PUx eC OR Seasons encrs ne oieiee cicielsieirielninie; einen icici icine sie wivieteiniersisieieisicie’s)sisiele aie sicisisic cieys 19.51 8.84 
Bis PIPDONSCOLMNBETAINN. cacuaesctncaceateileinns teiceccleie(e siatusts ore icinverele niateaiele ofa sieleinerete les 20.14 5.58 
Pekin gluten feed, ....csccess 17.38 2.41 
IRPGWOrS”  PYAITIO® See cicte ovecsiete 23.11 6.40 
MEAIE Sep TOULS cle cincmieies cc e/elente 21.06 1.65 
Primo golden dairy feed, ... 13.45 4.14 
Warner’s gluten feed, ...... 16.87 2.08 
Buffalo gluten feed, ...... 16.30 2.64 
WO BPPOLCRTAN ohten scislewacontetaiecrsiccie ata cietlan(taiveec saisialerien ack cielkie sjelcieis\e'eieujsieiss erpietelele viele 16.88 6.70 
Schumacher’s calf meal, 5.38 2.13 
Union rand. CIMCON LEO. 9~ pcciciny cme mecicisinsivicisie c’cisislaBicnv'eslsic vicicisie'slocie olviciedelrc\oeeisie 13.81 3.50 
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POUNDS OF PROTEIN AND FAT OBTAINED IN FEEDING 

STUFFS FOR ONE DOLLAR, AT CURRENT 

RETAIL PRICES—Continued. 

Name of Feeding Stuff. Protein. Fat. 

Class 3 (14 Per Cent.-20 Per Cent, Protein). 
Protenar dairy: feeds a cicnmisictste cin ctaeteranieteleleteteleisiziniolsloteisiclsisiateieisterelsieeletelsletetstetsterstereisletatstelsietete 15.80 3.22 
Piel Brothers’ gluten feed, 12.70 2.49 
Sucrene dairy feed, ............ 13.17 3.89 
Wheat middlings, .....:.000.s0. 11.02 3.37 
LOW (ETAGS) MOU cece secciecs's 10.05 2.61 
Primo Hercules horse feed, 8.65 2.55 
Mixed! feed: Wheat by-products iisiecressiseecicteccstelsieinsicteicsncisiersis(elelviorsistavercte' siete nitisie 11.10 3.37 
Wihiea ti bran Soricaccn cscs celisictescissmietsieleiclefeteicia’stsiaie cre lelete cielele rats eloieibieteke woe heieioeeieisiebieniemeee 10.98 3.50 
Phree Star MOLASSeS STAINS se cceiastisiereinie sien aisiereinaialstelereisistelaaisielarsioinisiereisisinieisintciciemacie ett 14.98 2.09 
REvieileris =mMoOlasses) RTAMIAs | caticlsreramncsctem ce casa cise ateiomcie pietins ame ele wineis.clstotapreteminions | 12.61 3.01 
Primo peerless NOS feeders cies cere ale ere cleinmieteninisaia care olerereisieieleis nicievataeteisicleatelestetsceie 7.32 2.57 
Fig mMOnGGalrys Teed Pecan ccclec cretion ceisieniemelstevoe wince siineine cieinan opie sictetetnese efelslersiate 11.78 3.28 
RedKCow,; Galry feed, eeiecialccieetce cote ea ieeicta etsisieloleieives nicieyctatelotelolsieleiste(erninteialoim astelactn ate 12: 71'5 vt 3.03 

i 

They also visited a number of cities and towns in the different 
counties, at which points they did not take samples, as they had 
taken samples of the goods they found at the different feed stores 
at other points in the said counties. This will show to you the 
effort that the Department has put forth to secure samples of feeds 
throughout the Commonwealth. These agents distributed copies of 
the law to each dealer and gave him what information they could 
to help him sell the goods in the proper manner. 

I have a full list of the cities and towns visited by myself and the 
agents, but this would take up too much of your valuable time. 

The question that comes up in your minds, is, what do you find 
and what are the feed conditions in Pennsylvania? This, I will 
try and answer. Science has done great things for the farmers of 
Pennsylvania. Through our Experimental Station at State College, 
through our bulletins that are issued by the Department of Agri- 
culture of Pennsylvania and by the Department of Agriculture of 
the United States, through their different Experimental Stations, 
the farmer has been taught to care for his stock, grow better crops, 
care for his land, make better butter, grow better fruit, combat with 
his insect pests, and in a number of other ways, he has been taught 
to extend his business; but while he is being taught these things 
by science, science is also teaching men the way to defraud the 
farmer and stock feeder. We have on our markets the various 
molasses feeds which cover up the different adulterants that enter 
into these feeds. Along this line, First Assistant Chemist, Mr. 
Kellogg, has prepared an exhibit of the different kinds of 

adulterants: 
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Name of Feeding Stuff. Protein. Fat. 

Class 4 (8 Per Cent.-14 Per Cent. Protein). } 
PEIGIS ECT AIOeT COC ME oloraie cterasisinisreticiovcie scion inn einieieretetetrisisicie atsvaleiareioteereisiaisiele myeiaisistelc eeieleteire 10.78 2.84 
ROP GeYTI Oy AIT Yak CORIO 6. lelelacintera s/cle n'e)a'a/atals\aro.eiaiaiere siclslee pieies steicty etalk ainicts o/s (ein ava raimiereratetalaiere/ tiers 10.00 2.66 
SireCrene HOrse Fine ANGe OX TECU screen sine cincieisize eiaiseraresion seclcisiicmemericiecwielaase) 9.45 2.98 
EREAESESTOESATD STOEL EEE UOC, o> os ciaidin ein nisin sian o\e a lale els erate ajulctelaa.stmle.e ste ciate lel hate ai el wruie|»jeiaie etplelatate' | 7.54 3.18 
Quakersdainyetecdh arc tecccesssecconceenccsmereausstese notliiseeceee eee eann epee 9.24 2.85 
TNO se PINCeN TECK hice cccn she sonic ae cine amen Tent he biseran cin oie enti eh aeenieere 8.27 2.23 
PITAL MHOLREN LEO gh sfoscie cig oes cist aisle cicle cera ania e'a elaleas bor erere erereie tics ieroletominratvioia: olla wie isle tele cislaiertle 8.49 3.44 
MV CLIITI LOM STITCH LOCO, saieie aiics cleisi sia etal mlatercleistauele Miele cei chstavepeia’atelat fate sistaielo\sjeleiateie(s eislole ers | 7.50 2.19 
Te CAMPHOVSe LCE sien ccelsisisisa nine cio eiaie’s o'= oleate nieve ciate ajarminte sirelloieiace aieis elale eletsia elwlele prslsyeie/eteveletar 8.19 2.58 
BCHUMACHEH Se StOCKS OCG se Ue cies ie stem pieisicinicisisivicistele ciciatatnie eiacpicls s/n/alolsleleiolere(aielpla,sjeinlolpieiniajelnieis | 7.11 2.81 
BLOTS BLOCK EC ny teleieelass ia ciisiele/oie cicieiaciclrclaiatrlaieietei clara infeteioteieretareteinis le eiohet iielolalsteielelie eval olay (= 6.53 2.31 
TE aypab bon? TISISG Bane BNACEL COOL OND O EEE aero OER oo AT ORME Scie Hon Oae ena oeaee | 6.49 5.09 
MON TUG FE CUI CATT sts soln aciare n’o%a'oyelai-)n’eiclose)avatnio aie’a nie (clnl lela als(e/cielalsiow\e «\s(eisrers)n'n)eiq)tir\e\-\visieisisieisieis\= 6.33 3.82 
Iie seae Webbe “aogaocecendaaesonc pduancsonura toncubaccppacoU SSE cHODE UTD OOD OCOOALar | 7.63 -59 
GOrnOsBOrSevaANG ULE TEC: Melore erste: «)cielairaiefa’sisleraisaters/o niala wicVerein te /elala sie leleisleleie(elole eleva «/s(eie | 6.03 2.73 
DONIC EOMEELE OCG Meee oicleie oc ore vite orc leroroleeeichcre ciidie eretelaterctaraie cl tetas apes tela] eVateim sitceteloje (ela cleo eeratetye | 5.60 2.63 
AGRE COD ETCEP mes faieiclerelelclciele-ie nisvelelnvetala/e’n\ncie/aiel a) s/ole/atets)aintslataininlovcieln\a\delaseteias\xine dlc\e ip eiele\eieia)s| sie 5.59 2.53 

Class 5 (5 Per Cent.-8 Per Cent. Protein). 
ROA SLOCKISLECG i recincnicic cinta ects clo iareleiersia sicrorelatinicis siete adic nisicin a ctelesiviceiesncivleleatnicieiwisiciais 4.80 1.96 
ROVAlTOAERLCed Mee sace tte cicaisale orcainis cle iee cinta eiciclata eter late iotage Sais olen f eroleie aime biaielataeletere eiciale | 6.03 1.85 

The average amounts of protein and fat, respectively, which may 
be obtained for $1.00, in the five different classes, are as follows: 

Class 1, 21.50 and 5.03 pounds. 
Class 2, 16.72 and 4.18 pounds. 
Class 3, 11.76 and 2.99 pounds. 
Class 4, 7.69 and 2.79 pounds. 
Class 5, 5.42 and 1.91 pounds. 

It is noticeable that the amounts of protein and fat obtainable 
for one dollar constantly decreases from Class 1 to Class 5. All 
the feeds included in the first three classes may be considered pro- 
tein feeds and all those in the last two classes are chiefly carbo- 
hydrate feeds. As the farmer needs to purchase protein to supple- 
ment the home grown feeds, it is certainly unwise for him to buy 
any article included in the last two classes. Occasionally one may 
find it to his advantage to purchase some carbo-hydrate feed included 
in Class 4, but under no circumstances, can the writer recommend 
the purchase of such material as is found in Class 5, at the prevail- 
ing prices. The figures found in the preceding table are based on 
the average retail prices of the feeds during 1907. The price of 

the same article varies according to locality and, of course, is a great 

factor in the selection of proper materials. 
I would like to call attention to some of these samples that are 

here before you to-day for your inspection and as an object lesson, 

of pure feeds and adulterated feeds and the adulterants which enter 

into the compounding of feeds that are on the market in Pennsyl- 

vania to-day. 
First, I want to bring to your attention oats chop made from 

oat grains, and compare it to oat hulls. The analysis of oats is as 

follows: Protein, 11.8 per cent., fat, 5.00 per cent., fiber, 5.1 per 

cent. The analysis of oat hulls varies considerably. You will find 

in looking on the bottles that the protein as given on this sample, is 

2.88 per cent., fat, 1.01 per cent. and fiber, 32.18 per cent. The 

analyses that I have based this comparison on are those which are 

27—7—1908. 
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furnished in our bulletin last year. This gives 3.03 per cent. protein, 
1.06 per cent. fat and 29.07 per cent. fiber. Please note the difference 
in the fiber or the woody part of the feed. Between one-fourth and 
one-third of this sample is fiber. This, as you know, would effect 
the low protein and fat and leave you only about 2 per cent. of 
protein and 0.71 per cent. of fat. In oats chop, and oats, you will 
find the fiber is 9.05 per cent. or less than one-third of the amount 
that you find in oat hulls, but you have 5.00 per cent. of fat and 11.8 
per cent. of protein. Making the basis, we find that oats chop would 
be reduced less than one-tenth per cent., leaving in the oats chop, 
10.07 per cent. of protein and 4.50 per cent. of fat. 

This brings up the question, does it pay to buy this material? I 
was going to call it feed, but I do not think it is a feed. 

The second article that I wish to bring up is peanut hulls. The 
analysis is 4.50 per cent. protein, 0.81 per cent. fat and 67.31 per 
cent. fiber. Here is a substance that over two-thirds of it is fiber 
and this is one of the materials that is offered for sale on the 
market to the millers and compounders of feed, to use as 
adulterants. 

I would eall your attention to ground corn cobs, the analysis of 
which is as follows: Protein, 2.50 per cent., fat, 0.50 per cent., 
fiber, 30.00 per cent. Here you have almost one-third fiber. This is 
becoming one of the principal adulterants on the market. The corn 
cobs are bought in wholesale quantities in the west where the corn 
is shelled and ground to a fine powder. This is used to adulterate 
bran and wheat middlings. 

In the analysis of corn, we find that the protein is 10.5 per cent., 
fat, 5.4 per cent. and fiber 2.10 per cent. The corn cob has almost 
one-third fiber. This would leave 0.34 per cent. of fat and 1.67 per 
cent. of protein. Do you farmers and stock feeders wish to purchase 
this kind of material mixed with your bran and middlings? Last 
fall, we found on the markets of Pennsylvania a large amount of 
wheat middlings that contained forty per cent. of corn cobs. This 
feed was being sold at retail at $32 per ton. Our agents secured 
samples out of eight different carloads and the analysis averaged 
about the same. 

By direction of the Secretary of Agriculture, I brought suit on 
these samples and the manufacturers of this feed in the West paid 
the fines of $50 in each case and the costs; but, under our law, 
they claim the right to sell this material, branding it “Jersey Mixed 
Feed” by putting the composition on the sacks as well as the 
analysis. It is a question in my mind whether the law recognizes 
corn cobs as a feed and in another part of this report I will call 
your attention more directly to this subject. 

The great State of Pennsylvania was made richer by the prosecu- 
tion of these cases, but I wish to call your attention to the loss 
that was sustained by the citizens who purchased this feed, taking 
it on a basis of eight carloads and twenty tons to the car, making 
160 ton, this computed at $32 per ton, would amount to $5,120. If 

forty per cent. of this was corn cobs, as the Chemist found, and was 
not disputed by the manufacturers, we find a loss of $2,048 to the 
farmers and stock feeders of this Commonwealth. There may be 
some question taken in regard to these figures by some who claim 
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that there is some feeding value in corn cobs, but is there enough 
of feeding value in them to pay for the expense of preparing them 
for feed. 

I want to call your attention to samples of weed seeds, as pre- 
pared in our exhibit. These are known as wheat screenings and 
are sold as such to the trade, but when you and I talk of wheat 
screenings, we think of the small grains of the wheat berry, but 
this is not the case to-day. The large millers in the West sieve out 
the weed seeds and sell them to the compounders of molasses feeds 
or chicken feeds, and they in turn sell them to you and your friends 
at from $25 to $40 per ton. You are not only defrauded in buying 
them for feed, but they are carried all over your farm in the manure 
which germinate and grow you a fine crop of weeds. 
By referring to the Vermont Agricultural Experiment Station, 

Bulletin, No. 131, on commercial feeding stuffs, I find that there are 
129,000,000 weed seeds in a ton of molasses feed, or three for every 
square foot of a hundred acre farm. I have the bulletin here and 
would refer you to the cuts, showing you what they have grown 
from some of these seeds. 

I also would refer you to Bulletin No. 15, issued by the Maine 
Experiment Station on feeding stuffs, on page 196. They take at 
their experiment station, 100 lbs. of feed and they find that it con- 
tains 225,800 weed seeds. Sample No. 2656 contains 335,664 seeds 
to the hundred pounds. Sample No. 2773 contains 1,886,976 weed 
seeds. Sample No. 2943 contains 1,224,724 weed seeds. They claim 
that these seeds will all sprout or germinate. They have conducted 
a series of experiments and I have no doubt but that they have 
been conducted on a fair basis. The kinds of seeds found in these 
different samples were pigweed, mustard, foxtail, flax, ladies thumb 
and wild buckwheat. These are large figures, but they are given 
just as found in the Bulletins which is issued by the Stations re- 
ferred to. 

By referring to a sample of ground weed seeds in the exhibit 
that is before you, you will find that said sample runs as high, if 
not a little higher than wheat middlings. It is very plain to you 
that of two feeds having nearly the same composition, the one which 
is more digestible, has a greater nutritive value. Although these 
screenings contain approximately the same amount of crude protein 
as wheat middlings and approximately four times as much crude 
fat, yet it is very doubtful whether an equal value could be placed 
upon them. Although the percentage of crude protein and crude 
fat are used to judge of the quality of feeding stuffs, yet the health- 
fulness and palatability of a feed largely determine its value for 
feeding domestic animals. To the best of our knowledge, no 
digestion experiments have been undertaken to prove the 
digestibility of weed seeds. 

One alfalfa firm in the City of Pittsburg sold 150 carloads in the 
last 6 months. A gentleman in Nebraska informed me that alfalfa 
has increased their farm land $5.00 per acre as they can grow more 
hogs and keep more cows. 
Why not raise alfalfa in Pennsylvania? 
Inasmuch as alfalfa has been used of late to a considerable extent, 

it seems advisable to call your attention to its value as a feed. I 
have, therefore, requested Prof. F. D. Fuller, Chief Chemist, to 
prepare something along this line, which is as follows: 
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THE PRODUCTION OF ALFALFA AND ITS FEEDING VALUE. 

One very important factor in successful dairying is the question 
of feed. Probably no one in this audience has failed to hear of 
the merits of alfalfa for feeding purposes, and yet, 1 believe that 
there are a large number who do not fully appreciate its value. 

This plant flourishes in the Western part of the United States. 
Although red clover is of vast importance to the country east of the 
Mississippi, yet, alfalfa is of even more importance to the Western 
section. In California, the plant reaches its highest perfection, 
yielding five to seven cuttings per year. In Colorado and Utah 
two to three cuttings are obtained. In the East it is gaining in 
favor, as the farmers are being informed as to the proper method of 
growing. 

Wheat bran has, for a long time, been recognized as a leading 
feed for dairy animals, but let us compare this article with alfalfa, 
looking at the matter from a chemical standpoint. Alfalfa contains 
11 per cent. of digestible protein and wheat bran, 12.5 per cent.; 
or in other words, every 100 pounds of alfalfa will yield 11 pounds 
of digestible protein and that of wheat bran will yield 12.3 pounds 
of digestible protein. If an average sample of alfalfa contains 11 
per cent., then a good quality of alfalfa hay will contain just about 
as much digestible protein as wheat bran. At our own Experiment 
Station, trial tests have been made, which show emphatically the 
value of alfalfa and which prove that it is practically equal to 
wheat bran, pound per pound. Assuming that four tons of alfalfa 
per acre is an average yield, here is a chance to produce four tons 
of the equivalent of wheat bran, and if farmers could produce four 
tons of wheat bran to the acre, they would think they were doing 
well. Other things being equal, the most desirable crop is the one 
producing the largest amount of digestible dry matter. A satis- 
factory crop of corn or alfalfa contains much more dry matter per 
acre than one of oats or peas. 

During the past year, there has been imported into Pennsylvania 
a large quantity of alfalfa. This has come to us in a finely cut 
condition and retailed at $22 to $35 per ton. There is no reason 
for believing that alfalfa meal is any more digestible than the hay 
from which it is made, and it may be less digestible owing to the 
temptation to adulterate. I reason this question: Can you afford 
to pay $30 per ton for alfalfa grown in Kansas or Oklahoma, when 
by careful study of the required conditions, you can probably pro- 
duce this crop on your own farms? According to the chemical 
composition of red clover and the results obtained in its usc, it has 
been found that two tons of alfalfa hay is practically equal to 
three tons of red clover. 

Alfalfa is a perennial plant, it produces a large yield, its roots 
bring up plant food from the sub-soil, and they are covered with 
tubercles containing micro-organisins that have the pewer to eon- 
vert the nitrogen of the atmosphere into plant food, thus enriching 
the soil upon which it is grown. In view of the above facts, it 
behooves us to carefully study the conditions under which it thrives 
the best, so that the time may soon come when Pennsylvania will 
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produce satisfactory crops of alfalfa, at which time, there will be 
less necessity for the purchase of nitrogenous commercial feeding 
stufts. 

During the year 1907, prosecution was brought on 47 adulterated 
or misbranded samples. These were all favorably terminated by 
the Department. In 1908, there have been brought 128 prosecutions. 
One hundred and eleven have been terminated and 17 are now pend- 
ing, in different sections of the Commonwealth. The majority of 
these cases were based on that section of the law that makes it a 
penalty for adulteration or a number were based on the section 
that makes it a penalty for false analysis or guarantees, and others 
for not giving any analysis, postoffice address, weight or composi- 
tion. These cases were all gone over by the Secretary of Agri- 
culture, the Chief Chemist and myself. More prosecutions might 
have been brought under some technicality of the law, but as the 
purpose of the Department of Agriculture was to secure obedience 
to the law, rather than to collect revenue for the Commonwealth, 
it was thought best, in order to avoid appearances of being 
oppressive, to pass by the instances in which the violation was 
trifling and apparently unintentional, when a pledge upon the part 
of the manufacturer and dealer could be secured. to give closer 
attention to the provisions of the law, and to faithfully observe 
the same in the future. In every case, however, where the violation 
was such as to indicate the disposition to defraud, proceedings were 
instituted. 
We find that the following siates have Feeding Stuff Laws: 

Eastern, Middle and Middle West: Maine, Rhode Island, Vermont. 
Connecticut, Massachusetts, New Hampshire, New York, New 
Jersey, Pennsylvania, Michigan, Wisconsin, Indiana, Ohio, Illinois. 
Southern: North Carolina, -Georgia, Florida, Virginia, Texas, 
Arkansas, Louisiana, Kentucky, Tennessee, Maryland. Western: 
North Dakota, South. Dakota, Washington, Iowa, Kansas, Oklahoma. 

The first state to pass a Feeding Stuffs Law was Connecticut. 
This will give you some idea of the “interest that is being taken by 
the different states on this subject. 

Prof. T. D. Fuller, Chief Chemist of the Department is in charge of 
the office and laboratory work which has grown in the lasi year. 
Over 4,000 letters have been written. A large number of these 
were written in answer to letters from manufacturers, millers and 
dealers throughout the United States. seeking information in regard 
to the Feeding Stuff Law and other information that they were 
desirous of obtaining from this office. The millers of the State 
have given the law a good support. This is to be commended, as 
every ton of poor feed or adulterated feed sold in Pennsylvania by 
the compounders of by-products feed, just takes the place of that 
amount of good feed. With the water facilities that we have in 
Pennsylvania and the large amount of coal, we should have double 
the number of mills that we have at this time. and I am glad to see 
a disposition on the part of our people to buy feeds also flours, 
manufactured in our own State. This should be encouraged; but I 
would not want you to think that all manufacturers of by-product 
feeds are poor and that the said manufacturers set our laws at 
naught. This is not the case. Some of those who obey the law the 
very best are the western manufacturers of feed. The truth is, 
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they give better weight than some of our own manufacturers. 

There is a custom prevailing in our State to give only 95 lbs. for 
100 weight, claiming that the five lbs. pay for the sack. This is not 
right. When a man buys 100 Ibs. of feed, he should pay for the 
same and also should be charged a sufficient amount to pay for the 
sack. I know of some cases where millers were giving only 81 lbs. 

for 100 weight. Our law does not regulate this. It only says that 

the number of pounds shall be put on the sack. 
There is on file in the office a mailing list of 5,000 names. To 

these persons there have been mailed bulletins and other informa- 
tion in regard to the Feeding Stuff Law. This will give you some 
idea how this work has grown in the last two years. 

SUGGESTIONS FOR IMPROVING THE PRESENT FEEDING 

STUFF LAW IN ORDER TO SECURE GREATER 

PROTECTION TO CONSUMERS OF 

THE SAME. 

The following recommendations are suggested as result of our 
experience in enforcing the Feeding Stuffs Law, during the past 
two years. 

First. Elimination of the word “minimum” in Section 1, thereby 
providing for the guarantee of the actual percentage of crude 
protein and crude fat. 

Second. Extending the definition of the term “concentrated 
commercial feeding stuffs” to include all feeds used for live stock 
and poultry, except hay, straws and corn stover, when the same are 
not mixed with other materials, also whole seeds or grains of cereals, 
when unmixed with other materials; and wheat bran or wheat 
middlings, rye bran or rye middlings, buckwheat bran or buckwheat 
middlings, or any mixture of two or more of these articles, which 
must be sold under a guarantee of purity. 

Third. Prohibition of the adulteration of any feeding stuff with 
foreign, mineral or other substance or substances, such as rice hulls, 
peanut shells, corn cobs, oat hulls or similar materials of little or 
no feeding value. 

It is important that you, as a State Board of Agriculture, be 
informed on all points in regard to this important law, and this is 
the reason I call your attention to the suggestions or changes that 
we think would strengthen it. Twice during the year, lawyers for 
the defense, have tried to get a decision on the constitutionality 
of the law, and at this time the constitutionality of the law is before 
court in Lehigh County. The argument is to be held on the first 
Monday of March, next. 

The contention on the part of the defendants is based on that 
part of Section 1, which says “Wheat bran or wheat middlings, rye 
bran or rye middlings used for feeding domestic animals, sold, 
offered or exposed for sale within this State, at any other place 
than at the mill where manufactured.” This, they claim, is un- 
constitutional, as it favors one class above another. 
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As the Legislature is now in session, we think that it would be 

the proper time to strengthen or pass a new law that would cover 
these objectional features. We would respectfully ask for your co- 
operation and aid in carrying out the above suggestions. 

ADDRESS OF GENERAL BEAVER. 

Fellow-Farmers: There is nothing like having the best, and our 
farmer from Clinton County is that, if he is anything. I just want 
to thank my friend Hutchison for making his splendid argument on 
the Feeding Stuffs Law, because he will have to make it later before 
the Superior Court. His suggestions will be much more vatuable 
to the Judges than any arguments could be. 

The Chairman does not state the real object in introducing me, 
and taking the time from the regular program, so I will do so; we 
have with us to-day one of the Ex-officio Members of the Board, who 
is meeting with us to-day for the first time. He has been in Pennsyl- 
vania only a few months, but he has been busy making acquaint- 
ances, and.he says he will not be satisfied until he has made the 
acquaintance of every county in the State. There are very few 
men who have done this. This State is a great empire, and he will 
have his hands full if he does that in a year, but Dr. Sparks, the 
President of State College, whom I have the pleasure of introducing 
to you, has the pleasure and privilege of meeting those of you who 
are here to-day, and you will have the pleasure of hearing from 
him a little later. The Chairman of the Meeting has asked me to 
present Dr. Sparks to you, so that when he comes to your several 
cuunties, you may know him, and I am sure that when he does 
come, you will like him. Let me present to the audience Dr. Edwin 

- Earle Sparks. 

ADDRESS OF DR. SPARKS. 

I do not want to be behind my friend, General Beaver, so I will 
say “Fellow-farmers.” I own a farm in Ohio—I think it has nine 
acres—and if I live long enough I hope to be able to get the taxes 
out of it. This may sound big to you, but if you knew the part of 
Ohio in which the farm is located, you might have a little more 
faith in me. 
When I came up to State College a few months ago, four hundred 

of the boys came round to Prof. Jackson’s house, and made a great 
demonstration. Prof. Jackson went out and asked them what they 
wanted, and they said “we want to see what we have drawn!” They 
were kind enough to refer to me as a prize. 

I had the pleasure of meeting some of you at the Grange Meeting 
up in Tioga county, and hope I shall have the pleasure of seeing 
many more of you at Pennsylvania State College. We have planned 
to take care of a great many of you during our next Farmers’ Week, 
and we want more of your boys and girls up there. We have about 
500 of them up there now, and want more of them. Right here I 
want to say that I believe one of the principal reasons that the boy 
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or girl leaves the farm is the education they receive. From the 
time they enter the common schools, everything draws away from 
the farm. They are taught the difference between Apothecaries’ 
weight and Troy measure but nothing that pertains to farm life 
Dr. Schaeffer and Dean Hunt are both trying to introduce into our 
schools some of the studies that will tend to develop the interest 
of the child in farm life, and farm work, and will enable him to 
utilize them on the farm as well as in commercial life. I believe 
the time will come when the essentials of agriculture will be taught 
in the public schools, so that only the scientific side of it will be 
necessary to be studied in our Agricultural Colleges. The time has 
passed when it was thought that anything would do for the farmer; 
the time has come when it is necessary to prepare for farming as 
well as for commercial or professional life. In order that this may 
be done, we intend next summer to have a summer school for 
teachers, where in six or eight weeks, they can learn the elements 
of agriculture, which they are, in turn, to teach to their pupils the 
tollowing winter. I want your co-operation in this. I believe it will 
result in benefit not only to your schools, but to your farms, as 
well. 

I thank you for this opportunity to say “how do you do?” I hope 
to meet you all again in your homes, and especially to see you all 
up at our lectures at Pennsylvania State College. 
When I saw the Stereopticon here { was in hopes that either Dr. 

Hunt or Prof. Surface might have something to say to us while I am 
here. Dr. Hunt can tell you about our progress in Agriculture up 
at the College. In another department we are making excellent 
progress, and this is in Forestry; to this the people have to be 
educated, but it is a greater work than engineering; forestry is 
constructive, where engineering is destructive. I wish I could show 
you the way, so that you could see how much forestry is doing 
towards making our rivers navigable. But I must not exceed the 
patience of my long-suffering friend, Mr. Herr. 

REPORT OF THE LEGISLATIVE COMMITTEE. 

In presenting this report at this time, we deem it necessary to 
refer to a few things that have been accomplished in the past year, 
due, we believe, in a great measure to the persistent efforts of this 
State Board, by their endorsement, and the sentiment they have 
created in favor of measures which we firmly believe will be the 
most efficient way of accomplishing what we want. For a number 
of years we advocated giving greater privileges to trolley cars, and 
for a two cent rate on our railroads, &c. - 
Among the Bills passed by the General Assembly, favorable to 

farmers, we wish to name the new Feeding Stuffs Law, which is 
more stringent than its predecessor; the law requiring a chemical 
analysis of Paris Green, and establishing a standard which it must 
measure up to; the Meat Inspection Law, without which the Federal 
inspected meats from the West would have wiped out our homes 
dressed meat; the law requiring the wearing of metal tags by dogs 
on which license has been paid is not stringent enough, in our 
opinion. 
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The Registration of Stallions, whereby we hope to get rid of the 
practice of raising poorly-bred horse stock; the increased appropria- 
tion to the Department of Agriculture to be used for the destruction 
of plant disease and insect pests; increased appropriation for 
Farmers’ Institute Work; also a larger appropriation for public 
schools. 
We would now also recommend the following: 
WHEREAS: The Farmers’ Institutes are performing a great 

work for the advancement of Agriculture, and realizing the im- 
portance of conserving the resources of the State through this 
agency, and that of Movable Schools of Agriculture, Therefore, 

BE IT RESOLVED: That we recommend for the favorable con- 
sideration of the Legislature at its present session, an increase in 
the appropriation for this purpose to $50,000. 
We further believe that the passage of the Act appropriating 

$1,000 to each County maintaining an Agricultural Fair for the 
purpose of increasing the amounts of premiums paid on agricultural 
products, will be of great benefit to the Agricultural interests of 
the State, and the Legislature should be highly commended for the 
same. 

In the last session, an attempt was made to pass a Bill requiring 
manufacturers of Fertilizers to state upon the package containing 
the same, the sources from which the fertilizing ingredients are 
derived. This Bill was vigorously fought by the largest Fertilizer 
manufacturers of the State and country, was passed without any 
opposition in the House, but failed in the Senate. We would 
recommend a renewed effort to pass this Bill. 

A Bill was passed by the last Legisiature by which the State was 
to pay for the betterment of our rural roads, by appropriating 50 
per cent. of the cost, but, owing to the failure of the Senate to 
pass revenue bills, the appropriation was not granted. We would 
cespectfully recommend the same to our present Legislature. 
We hereby express our approval of the “Geiger Milk Law,” which 

assures the farmer of the State a “square deal,’ in that he the 
farmer) now receives his pay for every quart of milk sold, instead 
of, as heretofore, having to furnish 46 quarts, and only receiving 
pay for 40 quarts. Formerly the farmer sold by dry measure, and 
the dealer by liquid measure. Now both sell by liquid measure, 
thus establishing a uniform standard of milk measure. 
We highly commend the “McGowansy’ Clean Milk Can Law,” which 

calls for the thorough cleaning of all milk cans and other vessels 
shipped on railroads, before being returned to the shipper. Under 
penalty of $50 fine, no milk can or other vessels can now be returned 
by the receiver of milk to the shipper thereof, unless thorougly 
cleansed—which we regard as helpful, from a sanitary point of 
view, as well as being of great vaiue to the farmer. 
We would also recommend an amendment to what is known as 

the “Vaccination Law,” placing the responsibility on the School 
Board, and not on the teacher, and the penalty for violation on the 
parent or guardian and not upon the scholar, as in many cases the 
result is that it deprives the child of half the term of school. 
We favor the State to build the inter-county roads, the entire 

cost to be borne by the State. These roads, as far as practicable, 
leading from one county seat to another, shall be determined by 
the County Commissioners in conjunction with the State Highway 

28 
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Commissioner, and that these roads shall be built within a period 
of ten years. The appropriation for the roads shall be distributed 
in proportion to the number of miles of road in each county. 
We are in favor of a Township Road Law that will require the 

State to appropriate 50 cents on each dollar raised in cash by the 
Township, not more, however, than $20.00 to be given by the State 
to any one mile. The appointment of Road Masters shall be made 
optional with the supervisors. 
We also demand a law to tax railroads and corporate property 

focally for road purposes. 
We also favor that the annual assessment made by the assessors 

of the various townships throughout the State be made in the month 
of April, instead of in the Fall of the year, as is now the present 
system. 

Inasmuch as real estate in Pennsylvania now pays sixteen mills 
tax on the dollar, while corporate and personal property pays only 
three mills, we earnestly demand as a step towards securing 
equalization of taxes, that the State shall pay the minimum salary 
of public school teachers for the minimum term. 
We would recommend an amendment to what is known as the 

“State Road Law,” wherein it provides for joint action of the 
State, County and Townships, and let the State take the whole 
responsibility of making the State Roads, and distributing whatever 
money the State feels able to pay to the different counties in 
accordance with the miles of road in said counties in a similar 
manner by which the school appropriation is distributed, which 
would be some relief to the over-burdened taxation on real estate 
and would not be as complicated and would hasten the construction 
vf our roads, for at present it takes months for all the parties to 
agree. 

In conclusion, Agriculture being the basis of all prosperity, which 
is proven by all past history, we assert as follows: 
Any nation that looks after the agricultural interests of the 

country has prospered on every hand, but whenever the agricultural 
interests have been neglected, retrogression and downfall have been 
the result. Therefore, in the opinion of this Committee, every effort 
should be put forth to foster our agricultural interests. Every 
dollar advanced for an agricultural education will return an hundred 
fold. We therefore believe that this end cannot be served better 
than to use every effort to promote the greater development of our 
State College and our Experimental Station, our Farmers Institutes, 
Schools of Agriculture &c., so that our State College, of which 
we are so justly proud, and which institution is doing such a grand 
and noble work throughout our State, casting its influence on every 
hand, will continue to blossom as the rose, and favorably compare 
with our sister states; yea, and with the granting of the State 
appropriation that is justly and fairly due this grand and noble 
institution, will we place our grand old Commonwealth of Pennsyl- 
vania among the leading states of our Union. 

(Signed) 
A. J. KAHLER, Chairman, 
HH. G. McGOWAN, 
JASON SEXTON, 
MATTHEW RODGERS, 
S. S. BLYHOLDER. 
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ALFALFA. 

By DR. E. B. VOORHEES, of New Jersey Experiment Station, 

The interest of our State in alfalfa began in 1886, and during 
the period since that year, our observations and investigations have 
been continued and the results obtained have been such as to cause 
us to have an abounding faith in the adaptability and usefulness 
of this plant to the farms and farmers of the Eastern States. 
At that time, it was practically new to the Kast, although attempts 

to grow it were made as early as 1791, but with indifferent success; it 
was believed to be only capable of making a satisfactory crop in the 
irrigated regions of the west. 

In 1886, a farmer near the Station was growing alfalfa, and the 
Station officers were permitted to make studies of his crop. The ex- 
periments included the weighing of the yield obtained in the three 
cuts and the chemical analysis of the crops harvested at different 
times. The data thus obtained showed, first, that alfalfa was a crop 
that made enormous yields of green forage and hay; and second, that 
the nutritive quality of the forage and hay was much superior to that 
of red clover forage or hay, as the total yield per acre was 18.2 tons 
of green forage, and the feeding trials made showed that it was an 
exceedingly palatable forage, and its analysis showed it to be much 
richer in the important compound protein than red clover, which is 
regarded as one of the richest of the forage plants, and whose value 
is well established. These results were of such a promising character 
that in the next year. 1887, two plots, one-tenth of an acre each, were 
seeded with alfalfa on the College Farm. On one of these plots the 
seed was drilled in rows, and on the other it was broadcasted, on 

April 28th. On the drilled plot, which was cultivated and kept free 
from weeds, a first cut was made July 7th, and subsequent cuts made 
August 18th and September 27th, and a total yield of 20.8 tons of 
green forage, an equivalent of 4.5 tons of hay was obtained. 

Samples from the different cuts were taken and analyzed, and the 
results confirmed those obtained in 1886; the dry matter being 90 per 
cent. richer in fat and 45 per cent. richer in protein than the dry 
matter of red clover. 

A continuation of this experiment through 1888 gave a yield equiv- 
alent to 18.7 tons of forage, or 5.54 tons of hay per acre. The com- 
position of the dry matter of the various cuts being practically the 
same as were shown by previous analyses. 

These results were again most encouraging, as the yields were re- 
markable, and the produce of high nutritive quality; the hay was 
practically equivalent in protein content to wheat bran, which is re- 
garded as one of the best fine feeds on the market. Naturally, plans 
were then made to carry on field experiments in the different parts 
of the State, ten of which were begun in the spring of 1887, the pre- 
paration of the soil, the seeding and the fertilizing being carefully 
supervised by the officers of the Station. 

The results of these experiments, however, were very discouraging 
—all except one proving a failure. This result was then believed to 
be due to the time of seeding, rather than to any deficiency in the 
soil, the fertilizer or the manner and time of seeding. 
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The disappointing results of the field experiments, together with 
the apathy of the farmers, as a whole, toward a new crop requiring 
So much extra labor and care, rather discouraged further experiments 
at that time, but the leaven of enthusiasm introduced by a partial 
realization of the possibilities of a plant making such enormous yields, 
possessing such a high feeding value, and indicating the indirect bene- 
fits to be derived from growing so large a leguminous crop was still 
working, and phases of the problem was studied in other ways until 
1897, ten years after the first crop was seeded at the experiment farm. 

In the fall of that year, an acre of land, naturally well drained 
and which was reasonably free from weeds, was selected for the pur- 
pose of seeding it in the spring with alfalfa. It was deeply plowed, 
and subsoiled in the fall, and seeded with rye as a cover crop. In 
the spring, the rye was plowed down, the land thoroughly prepared, 
limed at the rate of a ton per acre, liberally fertilized with a mix- 
ture of ground bone, acid phosphate, muriate of potash and nitrate 
of soda, and sown with varying quantities of seed on the 14th of May. 
The germination and early growth was good; the weeds were clipped 
early, and by the middle of summer a fine stand was obtained, and in 
that same season two cuts were made, yielding a total of 8 tons of 
green forage. In 1899, 20.2 tons were obtained, and in 1900, 26.6 tons, 
equivalent to 64 tons of hay. 

This acre continued to yield well for five years or more, and at 
the end of the fifth year there had been harvested 96.61 tons of green 
forage, equivalent to 24.15 tons of dried hay, or an average yield per 
acre of 19.32 tons of forage, or 4.83 tons of hay, and at a cost of $26.57 
per acre, an average of $5.50 per ton of hay. The yield in itself was 
quite remarkable, for at the prevailing prices for hay, the average 
selling value for the five years was $72.50 per acre, and this without 
re-plowing or reseeding, or any other labor than manuring and har- 
vesting. 

In addition to its producing a large yield, it was found to possess 
other advantages not possed by all other forage plants—it was 
palaitable for all kinds of farm stock; it was as rich in protein as 
wheat bran, thus making it a feed capable of balancing the deficiencies 
of corn in this respect, and in proportionately reducing the necessity 
of purchased feeds; it possessed the power of gathering the nitrogen 
needed for its growth from the air,and, therefore, indirectly supplying 
nitrogen for the corn and other cereal crops, which can obtain it only 
from soil sources, and it was practically a perennial, serving for from 
three to eight years without renewing it, and left the soil in better 
condition for other crops than it was when the alfalfa was seeded. 
These characteristics among other (many possibly not yet fully under- 
stood) led to other experiments, which were quite as notable in show- 
ing the extraordinary value of this crop. 

In the first place, it was believed that owing to the composition 
of the plant, chiefly its high content of protein, it should in many ways 

serve as a substitute for a number, at least, of the fine feeds. which 

it is generally necessary to purchase upon the dairy farm. Experi- 

ments were, therefore, carried out to determine its value as a source 

of protein, in the making of rations for dairy cows. These experi- 

ments were highly interesting and suggestive, because they showed, 

first, that satisfactory rations could be made from corn silage, the 

chief cereal crop, and alfalfa; and second, that the yield of milk was 
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practically the same as when rations were used whose protein was de- 
rived from other sources; and third, the cost of milk was very much 
lower when cost of production of alfalfa hay was taken into con- 
sideration. 

In fact,the substitution of an amount of proteinequivalent to that 
contained in a mixture of wheat bran, dried brewers’ grains and mixed 
hay, would make the feeding value of alfalfa hay $24.52 per ton, when 
mixed hay could be purchased for $16 per ton, wheat bran for $26, 
and dried brewers’ grains for $20. In other words, the low cost of 
production of alfalfa is accompanied by a higher feeding value—the 
average value per acre of the crop for 5 years being $118.43, when 
compared with fine feeds having an established feeding value. 

Further experiments conducted at our Station and elsewhere, while 
variable—due to the different methods of using—all united in showing 
the high feeding value of well cured alfalfa hay, as compared with 
purchased feeds of known value at prevailing prices, and the superior- 
ity of alfalfa hay over the mixed feeds made up of refuse materials 
of low feeding value, but high in price. This phase of the question, 
while most interesting and suggestive, does not, however, show the 
entire advantages that may be derived from the growing of alfalfa 
hay. 

On the average, the hay produced on this acre of land in five years 
contained 16.5 per cent. protein, or an equivalent of 2.66 per cent. of 
nitrogen. The nitrogen gathered by the average crop of hay was, 
therefore, 257 lbs. per acre—one-quarter of this nitrogen was probably 
utilized in the production of milk, as it furnished the basis of the pro- 
tein in the ration for milk cows, and the remainder of 193 Ibs., was 
contained in 1,245 lbs. of nitrate of soda. 

Inasmuch as the nitrogen in this crop was not gathered from soil] 

sources, but from the air, sufficient nitrogen was left after the hay 
had been fed to milk cows, to provide for that contained in 193 bushels 
of wheat, as a bushel of wheat will, on the average, carry about one 

pound of nitrogen. This amount of nitrogen, if bought in the market. 

in the form of high-grade fertilizers, would cost about $38, and it may 

be legitimately added to the value of the crop, for it may not only be 

assumed, but is a fact that this nitrogen is largely, if not altogether. 

gathered from the air, as wheat, corn and other crops seeded after 

alfalfa grow more luxuriantly than upon those farmed in regular rota- 

tiora. and ahnndantly snnnlied with nitrogvenans fertilizers. For 

every ton of alfalfa hay, therefore. which was worth $24.52. as a sub- 

stitute for purchased feeds at prevailing prices, there should be cre- 

dited to it at least $8 for the nitrogen which the farmer does not 

have to purchase to grow his wheat crop, plus that which is left in 

the roots and stubble in the alfalfa field. and which when the land is 

broken is quite as canable of supplying that needed for wheat, corn 

and other cereals as that bought in the reenlar commercial forms. 

These are cold facts; thev are not figures denendent upon the man 

who figures, as anyone will testify who has grown the crop. Is it 

any wonder, then, that after such an exnerience that one should de- 

precate the time that could not be given to spreading the news of the 

wonders of alfalfa. and urging the growth of the crop whenever con- 

ditions are favorable? 
As a result of this experiment, others were begun, not only at the 

College Farm, but elsewhere throughout the State, to determine its 
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adaptability and to illustrate the great possibilities of this remark- 
able plant. These experiments, in the beginning, met with indiffer- 
ent success—in many cases spring seedings failed and fall seedings 
failed; good soils and poor soils, apparently, did not possess the pro- 
per characteristics; good seed and poor seed did not germinate or 
grow; good preparation and poor were equally useless in securing a 
good catch and a permanent stand; in many cases, too, these failures 
were attributed to anything but the true cause, and it was not until 
after many years of study that it was possible to indicate methods 
by which success might be positively assured, and even now no method 
of practice is likely to be surely successful in securing a catch and 
permanent stand on new lands that does not include inoculation. The 
first experiments were mainly to determine the best time of seeding, 
and seedings were repeatedly made in every growing month of the 
year; the results are conclusive in showing that for the State of New 
Jersey, as a whole, and probably for Eastern Pennsylvania late sum- 
mer or fall seeding is far preferable to spring seeding. 

Further experiments were conducted also to determine the soils 
best adapted for the plant and the fertilizers and manure that should 
be applied, and it was found that the main point in reference to soil, 
was good physical character and that it should be naturally dry. We 
have grown the crop successfully upon hilltops, meadows, side hills, 
everywhere on good soils, poor soils and soils of indifferent fertility, 
when physical character and natural drainage were satisfactory. 

It was also shown by these experiments, that the feeling that many 
had in the beginning of the work, that soils should be well supplied 
with yard manures, at time of seeding and afterward, is not always an 
advantage, in fact, in many cases a positive disadvantage—manures 
are all right, but they should be preferably applied to preceding 
crops. 

An experiment was, therefore, begun in 1906, on two acres of land, 
in which these principles were put in practice—that is, a well drained 
good soil, which was well supplied with organic matter from previous 
manurings. This area was seeded August 20th, 1906, and four cuts 
obtained in the next season of 1907, which made a total yield of 6.25 
tons of hay; in the summer of 1908, 7 tons of hay were obtained from 
four cuts, or an equivalent of 6.62 tons of hay per year for the two 
years. The cost of seed and fertilizer for two years totals but $16.60, 
or an average per ton of hay of $1.25; the fertilizers used the first 

season consisted of one ton of lime and 500 Ibs. per acre of a mixture 

Groimnd “bone, -*.4 2.) ae Sees sents ea eee 200 lbs. 
Acio phosphate, 00 shee eee ee eres ete 200 Ibs. 
Miuriate of potash. 2 vie cc ate ee ee 100 Ibs. 

and in the summer of 1907-08 there was applied a dressing of 

ACid DROSPUATE,” ofits oteteke scot ee emt eee eae 150 Ibs. 
Muriate Of potash, 2... ac ct emi eels ete 50 Ibs. 

per acre. There is at present a splendid stand of alfalfa and one whick 
promises large yields for several years to come. The manure made 
‘from the feeding of this hay is not returned to the alfalfa field, but 
is being utilized upon crops which have no power to gather nitrogen 
from the air; thus the enrichment of the soil of other fields is a part 
of the value of the crop. 
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Today, alfalfa growing can be made quite as easy as the growing 
of red clover or any other ordinary farm crop, provided all the con- 
ditions that have been found necessary are fully complied with, and 
provided, of course, weather conditions are as favorable as those that 
obtain when other crops are successful. While we have grown large 
crops in the most northern county of the state, where the strong soils 
exist, we have grown it with equal satisfaction upon the light, sandy 
soils of Southern New Jersey. In fact, with the liberal use of lime 
and mineral fertilizers, the light, sandy land section of South Jersey 
is bound to be a great alfalfa producer—already fields of 25 acres 
and more are found there. As an example, I cite but one case: 

At Hammonton, in Atlantic Co., five acres of light, sandy land, 
seeded on the 5th of September, 1905, upon which only a small por- 
tion of manure was used, but which was liberally fertilized with 
ground bone and potash, and limed at the rate of 1 ton per acre, cut in 
the season of 1906, 31 tons of dried hay per acre. Numerous instances 
could be given of the successful growing of this crop on a wide variety 
of soils in this State. These various, although favorable conditions 
exist in Pennsylvania, New York and in all of the Eastern States, 
insufficient proportion to enable farmers to grow this crop success- 
fully and to provide them with practically all the protein that they 
are now buying in concentrated and in mixed feeds, many of which 
are of doubtful value, while at the same time contributing largely 
to the growth of other crops. 

Tt will only be a question of time before alfalfa is quite as much 
of a farm crop, if not more so, than any now grown for forage pur 
poses, provided the farmer will make himself familiar with the facts, 
and be convinced and then be courageous enough to carry out his 
convictions. 

At this point, it may be well to discuss a few of the essential factors 
necessarily growing alfalfa hay. 

Selection of Soil. 

As already pointed out, most naturally well drained soils seem to 
be suitable for alfalfa, provided their physical condition is good— 
that is, the soils that are not too open and porons. on the one hand, 
which would permit the too rapid movement of water and plant-food, 
or too dense and compact on the other, which does not permit the 
ready movement of water and plant-food, and the ready penetration 
of the roots. 

The subsoil, of course, must be similar in character to that of the 
surface—that is, not too dense or compact, or too open and porous, 
although even on soils overlying a rather tight clay, gravelly or shale 

subsoil, the alfalfa roots seem to be able to penetrate readily and ob- 
tain the necessary moisture and plant-food. Soils well adapted for 
potatoes are naturally well adapted for alfalfa, and I think, gen- 
erally speaking. soils that erow corn well will grow alfalfa, pro- 

vided the plant-food is supplied in abundance. Undrained soils, or 
those even reasonably dry on the surface, but where the permanent 
water-level is not more than 2 feet below the top, are not suitable. 

Preparation of Soil. 

Soils in all cases should be well prepared—that is, the plowing 

should be deep and then deeply and thoroughly cultivated, and the 
particles on the surface made as fine as in preparing a garden, and 
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continued long enough to destroy weed seed. Alfalfa seeds are small, 
and the young plant is a feeble grower at first, and unless full oppor- 
tunity is afforded for the free movement of air and moisture, and the 
easy penetration of the roots, germination will be faulty and many 
of the young plants will perish before the crop is established. On 
light, sandy soils this preparation is a comparatively simple matter. 

It will pay to make the conditions for germination and early growth 
as favorable as possible. It is better, ordinarily, that the preced- 
ing crop should be one that will prevent the growth and development 
of weeds, and the destruction of weed seeds, and in our experience 
there is no better crop to precede the seeding of alfalfa than oats and 
peas or early potatoes. These are renovating crops, and are seeded 
early in spring and may be harvested long enough before it is neces- 
sary to seed the alfalfa to enable the soil to be thoroughly prepared 
and to destroy many weeds that would otherwise be a menace to the 
young alfalfa plants. 

Fertilizers and Manures. 

Where the soil is not naturally good, artificial plant-food must be 
provided, and in abundance, for alfalfa is a perennial crop, and the 
best time to prepare for feeding is before it is planted; the surface 
soil should be full of available mineral food. It is our experience 
also that commercial fertilizers are much better for this purpose than 
yard manures, unless the manures are free from weed seed, and the 
land lacks humus. 

The importance of vegetable matter in soils is quite as great in 
growing alfalfa as in the growing of any other crop from the stand- 
point of increasing their absorbing and water-holding power, but it 
is possible to grow alfalfa on light soils, without the addition of more 
vegetable matter than is necessary to provide for a proper medium 
for the development and growth of the bacteria necessary, in order 
that the plant may exercise its functions of absorbing nitrogen from 
the air, providing there is an abundant supply of phosphoric acid and 
potash. 

Where soils are deficient in vegetable matter, and manures are 
easily obtained and cheap enough, they should be preferably applied 
to the preceding crop, in order that they may be thoroughly incor- 
porated with the soil, and many weed seeds destroyed, if applied at 
time of seeding, well rotted manures are preferable to fresh manures. 
The chief fertilizer constituents required are phosphoric acid, potash 
and lime, and all of these should be used liberally, more especially on 
poor soils. 

It is our experience, that even mixtures of ground bone, acid phos- 
phate and muriate of potash are the cheapest and most useful forms 
of fertilizers to use; the rate of application depending upon the char- 
acter of soils, which may range from 600 to 800 lbs. per acre, on poor 
soils, to as low as 400 lbs. upon good soils. These fertilizers should 
be broadcasted and thoroughly mixed with the surface soil, previous 
to seeding. 

The bulk of the phosphoric acid and potash should be applied broad- 
cast after plowing, and well distributed in the surface before seed- 
ing; after the fertilizers are so applied, the lime may be applied and 
also thoroughly mixed with the soil. Just before seeding, a dressing 
of complete fertilizer, containing a small amount of immediately avail- 
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able nitrogen, is usually advantageous, in order to aid germination, 
and also that the plant may not suffer hunger for nitrogen during 
the period when it is unable to gather it from sources outside the soil. 

The Kind of Lime and Amount to Use. 

The amount and kind of lime to apply will depend upon circum- 
stances, remembering that lime possesses many functions, all of which 
need not necessarily be exercised in the preparation of land for 
alfalfa. It is essential, however, that the neutralizing effect of time 
be exercised in order that the soil may become a favorable medium 
for the life and development of the organisms which do not thrive iu 

acid soils. The function of lime to convert dormant into active con- 
stituents, for example, mineral compounds containing phosphates and 
potash would, of course, only be effective on soils possessing large sup- 
plies of inert plant-food, as clays and loams, whereas these functions 
could not be exercised upon soils deficient in mineral compounds of 
this class. The function that lime exercises in improving the physi- 
cal character of soils is, also, important, improving their texture, mak-. 
ing heavy soils more open and porous, and light soils more compact. 
Neither is the function of lime for acting upon organic vegetable 
matter, setting free nitrogen, so important in the case of legumin- 
ous crops, as cereals, because the plant is not dependent upon soil 
nitrogen, and therefore any effect of lime which would result in a 
too rapid development of available nitrogen would discourage, 
rather than encourage, the plant to gather nitrogen from the air, 
besides making them less absorbent of moisture. 

Iti may be said, as a broad general rule, that the use of lime is 
mainly for the purpose of neutralizing acidity, improving physical 
character, and feeding the plant with Jime—the latter being a very 
important matter, as alfalfa is more than any other a lime-loving 
plant, and enormous quantities are annually removed. Hence, on 
Coht soils, which are usually deficient in phosphates and potash com- 
pounds, mild or carbonate of lime, would be preferable to the use of 
burned or caustic lime, although the caustic may be used quite as 
safely upon soils of a heavy character, where it may exercise the 
function of setting free mineral plant-food. Experience and experi. 
ment, both unite in showing that there is no real danger that an ex- 

‘cessive amount of Jime will be used. I think that as to lime a safe 
guide as to the kind to buy is the cost per unit of actual lime, whatever 
may be its kind. We do not yet know as much as we ought about 
lime, but what we do know leads me to believe that whether we use 
lime from pure limestone, from magnesia-limestone, from oyster shells 
or shell marks, either burned or ground, wiJl depend upon what actual 
lime costs us delivered at the farm—nearly all costs too much at 
present. 

Jos. E. Wing, than whom no other is a safer guide, recommends at 
least 4 tons of carbonate of lime per acre, and prefers 8 tons, and says 
that wherever lime is used in sufficient quantity, not only is the 
growth of the plant itself encouraged, but weeds very detrimental in 
securing a permanent stand, as for example summer grass and crab 
grass, are practically eliminated. His recommendation is to use the 
ground limestone in preference to the burned lime. Our experience 
shows that the burned lime, at the rate of one ton to the acre is good, 
but that two tons are better, which would correspond with about 4 

28—7—1908. 
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tons of the carbonate of lime. I think that the caustic lime would 
probably be much more effective on soils that are not naturally of 
good physical character than the mild or carbonate lime—in other 
respects, quite agree with the recommendations of Mr. Wing. 

Inoculation of Soil. 

Another point which is of very great importance, and which prob- 
ably was, in early experiments, the cause of many failures to secure 
a stand, is the question of soil inoculation. This is absolutely essen- 
tial, more particularly on light soils, and upon those that have not 
been heavily manured, or are not in good condition. Many experi- 
ments show that it is not wise to take any chances on this point, par- 
ticularly with first seedings, even though all other factors essential 
in ‘the securing of the crop are observed. We have had so many ex- 
amples of this that [ wish to emphasize it. In one experiment carried 
out a few years ago on land that possessed all the essential character- 
istics of a good alfalfa soil, being naturally rich, in good tilth, and 
capable of growiug large crops of potatoes, corn and hay, failed absol- 
utely until soil from an old alfalfa field was used for inoculation, after 
which good, permanent stands and enormous crops were secured. 
The crop is now a standard one on that farm, and the practice such 
as to make farming operations much more profitable ; all accomplished 
by a little soil, loaded with alfalfa bacteria. 

While the pure cultures of the alfalfa bacteria may be obtained 
from the Government and private concerns, our experience shows 
that one of the safest and easiest methods of inoculating the soil is to 
use the soil from an old alfalfa patch, which already possesses the 

characteristic nodules. The amount of soil required is not definitely 
known, but our recommendations of 200 lbs., either mixed with the 
seed and then sown, or sown broadcast, preferably in the evening, and 
immediately harrowed in, so that the bacteria may not be destroyed 
by the hot sun, is sufficient to supply the needed organisms, which will 
multiply rapidly under favorable conditions, after a field is once in- 
oculated. The inoculation of the remainder of the farm may be ac- 
complished by simply distributing the manure made over the different 
parts of the farm. 

Another method of introducing the germs is to mix with the regular 
erass seedings one to two pounds of alfalfa seed, which will also assist 
in introducing the proper bacteria. This method has been practiced 
with success; and is much cheaper and quite as safe as the use of 

soil. 

Seed and Seeding. 

Another point of great importance is to secure good, clean seed, free 
from weeds, as one of the worst enemies of the alfalfa plant in its 

early growth, 1s weeds. The amount of seed may range from 26 to 30 

Ibs. per acre, and it is our experience that 30 Ibs. will be better than 

any other quantity, since it is the natural tendency of the plInats to 

disappear—the thicker the seeding at first, the longer the period dur- 

ing which profitable crops may be grown. 
As soon as the stools begin to die out, then opportunity for grass 

and weeds comes in, and unless heavily seeded at first, the crop will 

not last more than three or four years. Too little seed has been the. 

cause of many failures. 
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Time of Seeding. 

The time of seeding for the Eastern States, as already pointed out, 
has been found to be the early fall, preferably from the middle to the 
end of August, depending upon the location. The advantages of fall 
seeding are, first, that should conditions be unfavorable, and a catch 
not secured, the farmer does not suffer the loss of his land—another 
crop can be seeded in spring—whereas, if seeded in spring, and con- 
ditions are unfavorable (as they usually are in our Middle States, move 
particularly in their Eastern portions), the loss of land ensues, as or- 
dinarily the farmer hopes that the crop may be successful and con- 
tinues it throughout the season, thus losing the entire use of the land. 
If seeded at this time, on well prepared and well fertilized land, if 
should make a growth in the fall of 6 to 10 inches, which will have 
sufficiently rooted to prevent its being heaved out by the frost, a con- 
dition not ordinarily dangerous, except where lands have not been 
well prepared, or are insufficiently limed or fertilized. 

All our experiments, and the experience of growers in our State, 
unite in recommending that alfalfa should be seeded alone. A nurse- 
crop of oats or barley, which is recommended by many growers, par- 
ticularly in the west and north, where seedings are more often made 
in spring, seems in the east to be a detriment; the power of the cereal] 
to gather food and moisture being relatively greater than for alfalfa, 
results in the destruction of the young and less vigorous alfalfa plants, 
and those that survive are destroyed if the nurse crop is not removed 
early enough and hot, dry weather follows. 

Period of Cropping. 

The period during which alfalfa may yield a profitable crop, will 
depend upon a number of conditions, one of the chief of which is the 
handling of the crop during its cutting season. That is, the crop 
should be cut when at the best stage for forage, and not allewed to 

mature too far, as the matured crop usually reduces to some extent 
the vitality of the plant and consequently shortens the period during 
which it may be profitably grown. 

Our experience shows that upon good soils, the crop will last from 
four to seven years—on lighter soils from three to five years, and 
possibly three years on light, sandy soils would be a better length of 
time than any longer period. 

Wing recommends that the crop be cut as soon as the new buds 
appear on the stems near the ground. This suggestion was not made 
until recently, and our guide previous to this recommendation was 
the appearance of the blossoms, the crops being cut when about one- 
third to one-half of the plants were in bloom. The character of the 
season will influence to some extent this blossoming, as well as the 
appearance of buds, and it requires careful observation on the part 
of the grower that it be harvested at just the right time, a factor which 
affects both the quality of the hay and the period of profitable crop- 
ping. The period of growth also influences to a considerable extent 
the quality of the hay—if allowed to mature too far, the stems be- 
come too hard and woody, are not palatable, and hay is not entirely 
consumed. Besides, there is danger of loss of leaves, if allowed to 
stand until those on lower portions of the plant turn yellow. 
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Ordinarily, in our climate, the crop can be cut from three to four 
times, although in no case should the last crop be harvested so late 
as to prevent a growth of 8 to 10 inches before winter. If the crop 
goes into the winter without a top, there is much danger of loss of 
plants, especially if the land is not covered with snow. 

Harvesting for Hay. 

While alfalfa is somewhat difficult to cure, we have not found it 
more so than red clover. It should be cut in the morning, after dew 
is off, run over with a tedder early in the afternoon, to remove any 
water and admit air and heat, and raked and put into small cocks 
before night. The cocks may be thrown out early next morning, 
tedded once or twice, and again cocked, if not dry enough to haul te 
barn. Throw out again the next morning, and then haul in. By 
this method of handling the alfalfa when in the wilted stage, the 
leaves are not lost, and the bright green color and the aroma are re- 
tained. If the weather is catchy, the cocks should be covered with 
hay caps to prevent injury from rain or dampness. The cocks should 
not remain too long in one place, or the plants under the heaps will 
be injured, if not killed. Many farmers with large areas do not cock 
at all, but rake and cure in windrows, bunching the hay with rake, 
and hauling directly to the barn. This method, while it does not 
make so high a quality of hay, saves labor and avoids any possible in- 
jury to the plants from the standing cocks. If care is taken to re- 
move all adhering water, the hay can be safely put in the barn, when 
still containing considerable moisture. 

The After-Fertilizers. 

Fertilizing the crop after seeding is also important, not only in- 
creasing the yield, but extending the period of profitable cropping. 
In our experience, the use of commercial fertilizer is preferable to 
yard manure, provided, in the first place, the land is good and the 
crop is allowed to go into winter with considerable top, as the man- 
ure is usually a carrier of weed and grass seed, and the latter is quite 
as bad, if not worse, than ordinary annual weeds, the former of which 
may be kept down by continuous cutting, while grass is rather en- 
couraged in its growth. and grass of any kind will surely and effectu- 
ally crowd out the alfalfa. 
We use an annual dressing of a mixture of 150 Ibs. acid phosphate 

and 50 Ibs. of muriate of potash, applied at the rate of 200 to 400 Ibs. 
per acre, depending upon the character of soil applied. just after the 
first cutting, or just before the last cutting. The amount should not 
be stinted as we must remember that enormous quantities are 
carried off in a comparatively short time. If we could see the 

erowth of one year in one crop, our ideas of the plant-food require- 
ments would, I think, be clarified—we have obtained, by actual 
measurements, in one season’s crop a total height of 8 feet. We 
also lime the growing crop once in three years, unless very heavily 
limed when seeded. 

Enemies. 

Thus far the growers in the East have not encountered any 

serious difficulties in the way of insect pests and diseases, although 
there are many things to watch for and contend with in the way 
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of blights and diseases. These we must be prepared for, and be 
ready to use preventives as well as corrective measures. The chief 
thing is to be watchful, careful in all the processes as pointed out, 
from the selection of the seed to the final feeding of the crop. Be 
posted in all particulars. 

The Value of the Crop. 

Alfalfa is a most useful plant, both for soiling and for hay, and 
under proper management also makes an excellent pasture for all 
kinds of live stock. There is no crop that is superior for soiling; 
it is palatable, rich in protein, practically a balanced ration, and 
the cuttings can be so arranged as to provide a continuous supply 
from June Ist to Sept. 15th. In using for forage, it is preferable 
to have it slightly wilted before feeding. 

As a hay, it is one of the most generally useful and most valuable 
—much superior, as already pointed out, to clover or mixed grasses, 
and may be profitably substituted for concentrated feeds, and while 
it is possible to make a balanced ration from alfalfa and corn silage 
alone, and also one which is palatable, it is better to add to the 
daily ration three or four pounds of fine feed. An even mixture 
of corn meal and cottonseed meal, used at the rate of 3 or 4 pounds 
per day, to cows in full flow of milk, with the silage and alfalfa, 
seems to utilize the nutrients much better than if only the roughage 
is used, as ordinarily the bulk required is too great. 

The extraordinary yields that may be obtained; the great value 
of the crop from the standpoint of supplying protein, thus making 
it possible for the farmer to grow practically his entire supply; 
its power of gathering nitrogen from the air, which function enables 
the farmer to build up his soil in nitrogen, and gathering it for 
crops which are unable to gather it from the air, make it one of 
the most valuable crops known for the dairy or general farmer. 

SOME NEEDS OF AGRICULTURE. 

By DR. H. H. DEAN, O. A. College Canada. 

The first great need of agriculture to-day is the need of organiza- 
tion and co-operation among farmers. Experience proves that 
without these the masses are helpless in the hands of the classes. 
All trades, professions and departments of commerce have their 
organizations whereby they co-operate for the benefits of the units 
of the mass. Why ought not the farmer do likewise? He must, 
if he would receive “a square deal.” The co-operative stores of 
the United Kingdom in 1906 did a business aggregating $300,000.000. 
with profits of nearly $10,000,000. A speaker before an agricultural 
organization in Canada said: “At present many commodities cost 
city consumers double the price which the producer received for 
them. By bringing the two parties into direct relationship much 
of this waste should go to reduce the cost of living on the one 
hand, and to increase the profits on the other.” 
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How organization and co-operation works out to the advantage 
of the farmer was illustrated at this same meeting where a farmer 
gave the following account of a co-operative association in Kent 
County, Ontario, Canada. 

“Some few years ago,” said Mr. Laird, “the farmers of our section 
of Kent were being paid a very much lower price for their beans 
than was being paid in Chatham, and for grain the prices were a 
long way below that ruling in London. A co-operative association 
was formed with an authorized capital of $35,000 and $14,000 paid 
in. The co-operatives erected a building through which arrange- 
ments were made for handling produce in co-operative way. That 
was five years ago. In the year ending the first of August last the 
Association handled 60,000 bushels of beans, 135,000 bushels of 
barley, 149,000 bushels of oats and 70,000 bushels of wheat. That 
was a total of over 400,000 bushels. The figures represent the 
average volume of trade carried on in the last five years. On the 
average farmers have obtained for the grain and beans so handled 
at least six cents a bushel more than they would have obtained 
without co-operation. That is equal to $24,000 per year. This 
means that in the five years they are, with an investment of $14,000 
$120,000 further ahead than they otherwise would have been. That 
is not all. As an additional result a private firm of grain dealers 
has been compelled to pay the same price in the same neighborhood, 
and as this firm has handled as much produce as the co-operative 
association has done, the farmers in that section are really over 
$40,000 a year to the good as a result of the organization of the 
co-operative company.” 
How lack of organization and co-operation works to the dis- 

advantage of both producer and consumer is well illustrated by a 
Canadian Agricultural Newspaper man. We give his own words. 

“The —— expects to have one hundred Farmers’ Clubs 
organized in Eastern Ontario before the end of January. No move- 
ment started has created more widespread interest than the one 
being agitated at the present time advising the farmers to put their 
heads together and do their business in a co-operative way. Dis- 
cussing this matter with a representative of ——— the other 
day a big wholesale dealer said: ‘If the farmers become organized, 
it simply means that many of those blood-suckers will have to 
close their doors.’ 

“A truer statement than the above was never uttered. There are 
far too many middlemen doing business in this country. They 
live on the best and wear the best, and the poor farmer keeps them 
up. If there were not so many grafters and sharks between the 
producer and the consumer the farmer would get considerable more 
money for what he has to sell, and he would be able to buy what 
he has to purchase at much more reasonable prices. 

“For argument sake let us deal with a consignment of butter. 
The other day the merchants in one of the thriving villages here 
in Eastern Ontario were paying the farmer 22 cents per pound in 
trade for butter. As a result of having to take trade the farmer 
did not actually receive more than 20 cents per pound. The 
merchant in turn sold the butter to another middleman for 23 
cents per pound. The middleman in turn sent the butter to a whole- 
sale house in Ottawa and you may bet your last dollar that he got 
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a rake-off. The big wholesale house in turn sold the butter to the 
retail grocers at a profit, of course, and to-day the citizens of Ottawa 
are paying 30 cents per pound for it, or 10 cents per pound more 
than the farmers realized. The farmer did all the hard work and 
for his labor he got 20 cents per pound. The middleman charged 
him 10 cents per pound or half what he got for finding a customer.” 

The foregoing are actual facts because the newspaper man 
followed the butter from the time it left the farmers’ hands until 
it crossed the retail counter. 

The second need we shall mention is that of freedom from tariff 
burdens. The burdens of tariff in the form of Customs Duty fall 
largely upon the consumers. As farmers form the bulk of the 
consumers on the North American Continent, they have to carry 
the big end of the stick. A Canadian thinking farmer, discussing 
this question said, “truly the farmer is an ass crouching between 
two burdens—the protective tariff 9n one side and the bounty-fed 
industries on the other.” 

There are signs that the farmers are waking up. The farmers 
of Canada by laying their case strongly before the tariff commission 
undoubtedly prevented an increase of from ten to twenty-five per 
cent. on the “protection” given to the Agricultural Implement Manu- 
facturing Industries. They also prevented an increase of a similar 
amount in the woolen duties. In both cases, had not a strong protest 
been made by the farmers, the price paid for agricultural imple- 
ments and woolen goods would have been increased considerably. 
We are pleased to see that in the United States men who are 

not farmers are pointing to the injustice of the tariff. American 
farmers, however, seem very apathetic on the question. We read 
the following account recently in an American paper: “Mr. Chas. 
Francis Adams, before the House Ways and Means Committee, 
divided protectionists into two classes—thieves and hogs. The 
tariff thieves—among whom Mr. Adams classes himself—are those 
who philosophically avail themselves of the license to steal which 
the present rates give them under the broad seal of the United 
States. The tariff hogs, are those who, not content with the scope of 
their license, are clamoring before the Ways and Means Committee 
for an upward revision of the schedules. These rush squealing 
and struggling to the great Washington protection trough, and with 
all four feet in it they proceed to gobble the swill.” 
We read further that the great steel-magnate Carnegie says that 

the steel manufacturers need no further protection. To many this 
looks as if “the stand-pat fetish seems to be tottering to a fall.” 
When on top of this we are told that one of the great agricultural 
implement manufacturing concerns of the U.S. announce that they 
no longer need “protection,” it looks as if the farmer might be 
relieved of some of his burdens sooner than he had hoped for. 
These are favorable signs of the times, but it would be too much 
to expect that the robbers of the farmer would desert or that the 
hogs would cease eating the “swill’” from the protection trough, 
without a strong effort on the part of farmers to stop the thieving 
or to prevent the hogs from swilling. 

Closely connected with the foregoing is the need for the farmers 
to be more directly represented in all legislation pertaining to the 
farm. Ip too many cases farming constituencies are represented 
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by men who have little or no interest in farmers—except to get 
their votes at election time. In consequence of this, farming 
interests are woefully misrepresented in the legislative halls of the 
North American Continent. Six farmers elected to the Parliament 
of Canada recently, yet our population is overwhelmingly a farming ' 
population! Is this not enough to make farmers stop and consider? 

More direct interest in, and control of, agricultural institutions 
by farmers is another need. ‘oo often when a vacancy occurs, 
which ought to be filled by a farmer, the politicians appoint a life 
insurance agent, a storekeeper, a lawyer, or somebody else to the 
post who has been a good party worker, but who has about as few 
qualifications for the position as a man could have and “hold the 
job.” Farmers, these things ought not to be! We think also that 
it would be better if the men and institutions connected with 
agriculture were located more frequently in an agriculture atmos- 
phere and environment. In order to obtain a proper viewpoint and 
to get in touch with a subject, a man must be in direct contact with 
the things he would serve. When a novelist wishes to write a 
story with reference to any country, or subject he goes to that 
country, or farmiliarizes himself with every phase of the question 
about which he proposes to write. He thus gets the proper view- 
point and breathes an inspiring atmosphere. So with reference to 
agriculture. Instead of having the men and the institutions who 
are supposed to lead agricultural thought and practice, located in a 
city, with city environment and atmosphere which tend to give 
wrong agricultural impressions, these men and institutions ought 
to be located so far as possible on the farm. If this were done we 
should have fewer impracticable ideas from leaders, or supposed 
leaders, in agriculture. 
My last point is that we need more agricultural education of a 

scientific and practical nature. Here again is a weakness in agri- 
cultural methods of teaching. Frequently the men who are teaching 
agricultural subjects lack the farm training which is essential for 
a proper viewpoint, hence many farmer’s sons are dissatisfied, with 
the teaching given at Agricultural Colleges. It is too theoretical they 
say—and with some justice. We should be inclined to say that no 
one is competent to teach agriculture who has not breathed the 
very smell from the soil, respired the air of the stable, and lived 
in the farm house, until these have become a part of his very being. 

The agricultural education of the future, it seems to us will pro- 
ceed along two distinct lines—a scientific training based on actual 
practical farm experience for expert agricultural scientists; and a 
practical training based on scientific principles for the man who 
expects to make his living out of the soil. Too many Agricultural 
Colleges are trying to combine these two with the result it is not 
satisfactory to either class of students. 
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EXPERIMENTS WITH CORN AT THE PENNSYLVANIA AGRI- 

CULTURAL EXPERIMENT STATION, 1908. 

By C. F. NOLL, Assistant in Agronomy, State College, Pa. 

I have been asked to give a brief account of the experiments with 
corn conducted at the Pennsyvania State College Experiment 
Station in 1908. 

These consist for the most part in (1) a test of the yield and 
adaptability to our conditions of a number of varieties, and (2) an 
attempt to improve some of these varieties by the ear row method 
of breeding and selection. 

Nine varieties were grown at the Station this year, of which only 
one was from home grown seed. The other varieties were chosen 
because they were for the most part fairly early maturing and had 
done well elsewhere I might say that the Station is not in an 
especially favored corn growing section. The soil is a clay loam, 
just as we have in the Cumberland Valley and other limestone 
valleys of the State, and the soil of the Station farms is in a good 
state of fertility. The yield has probably reached in some years 
100 bushels shelled corn per acre. However, the altitude is about 
1,200 feet, and so our season is a little shorter and our nights are 
cooler than places of the same latitude in eastern or western ends 
of the State. For these reasons only early maturing varieties can 
be grown successfully. The White Cap Dent Corn has been grown 
there for years, and is well acclimated. No systematic effort, how- 
ever, has been made to improve it, and it is non-uniform. 

In the table which is shown here there are given the varieties 
tested, the length of the season they required in 1908, the area of 
the plats, and the yield of corn and of fodder per acre. By a bushel 
is meant 70 pounds, and the yield is based, of course, on the weight 
of the corn when husked. The plats differed greatly in size, the 
size being varied to suit the number of ear rows in some of the 
plats. These varieties were grown in the same field except the Pride 
of the North. The soil was apparently fairly uniform, but there 
were no check plots used. The varieties were planted May 27th 
and 28th except Pride of the North, which was planted the 30th. 
The rows were 34 inches apart and the corn was planted in hills 
about 3 feet apart. . 

The first variety, Ninety day Clarage matured with us in about 
120 days. The seed was grown by C. D. Dobbins and Sons, Cedar- 
ville, Ohio. It yielded 61.3 bushels corn and 3,339 Ibs. fodder per 
acre. This is a small yellow dent variety. The stalks are tall and 
thin and the ears are carried high. 

Early Golden Dent matured in 120 days. It yielded 71.8 bushels 
corn and 3,669 lbs. fodder. The seed of this variety was procured 
from G. A. Trimmer, Mechanicsburg, Cumberland Co., Penna. It 
is small yellow Dent variety. It has very deep grains and many 
ears yield as much as 90 per cent. shelled corn. The yield you see 
is good for this season. An objection to this variety is the rough 
dent. 

29 
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This White Cap Dent is the variety I mentioned as being the only 

one that could be considered as being thoroughly acclimated. It 

matured in about 115 days and yielded 72.2 bushels of corn and 

3,097 lbs. of fodder per acre. The ears are irregular both in shape 

and color and the cob is large. 

Early Huron Dent matured in 115 days. It yielded 76.6 bushels 

corn and 3,041 Ibs. fodder per acre. It promises to be a valuable 

variety with us. This is a well known variety of yellow dent corn 

grown in New York state. The seed was grown by the Joseph 

Harris Seed Company of Coldwater, Monroe Co., New York. Cold- 

water is about 20 to 30 miles south of Lake Ontario. 

Pride of the North seems almost identified with Early Huron 

Dent, though the yield is much less. However, it was not grown 

with the others and so the yields are scarcely comparable. It 

matured in 115 days and yielded at the rate of 49.9 bushels corn and 

2,086 lbs. fodder per acre. 

The Yellow Flint is a typical eight rowed yellow flint variety. 

It matured in 115 days and yielded 77.2 bushels per acre, and 2,086 

Ibs. of fodder. This is the best yield of corn of the varieties that 

ripened, but it is accompanied by a very low yield of fodder. This 

corn has too large a cob and yields only about 76 per cent. shelled 

corn. Seed was grown by J. M. Welch, Orangeville, Columbia Co., 

Penna. 
The next variety we call J. A. Beck corn, because we procured 

the seed from Mr. J. A. Beck, White Deer, Union Co., Penna. It 

is a very light yellow dent corn with a white cap. It is almost white 

in fact. It is of a larger type than any of the preceding varieties 

and later in maturing. The period of maturity is given here as 

125 days, though really some ears never fully ripened even though 

the grains dried out enough to keep. The cobs of this variety are 

too large and the ears are too conical. The yield is 88.2 bushels 

corn per acre and 4,537 Ibs. fodder. 
Neither of the last two varieties matured. Their length of season 

is marked as over 130 days. These varieties actually stood fur about 

130 days and they were caught by a slight frost. During the last 

two weeks the nights were cold and the corn ripened little. I should 

add that our first frost was later than usual. The seed of the 

variety called Dunlap was grown by W. 8. Dunlap, Walnut Bottom, 

Cumberland Co., Penna. 

The Reid’s Yellow Dent seed was secured, I think, from C. D. 

Dobbins and Sons, Cedarville, Ohio. Dunlap yielded 85 1 bushels of 

corn and 5,168 lbs. fodder. Reid’s yielded 76.6 bushels corn and 

5,459 Ibs. fodder. As neither of these varieties were ripe, these 

figures do not mean much. 
I gave the sources of the seed chiefly to call your attention to 

the effect on the variety of the bringing into a new !ocality. The 

season with us was marked by the wet weather in May which de- 

layed the planting, then the drought in August and September and 

the lateness of the first frost. Most of the localities from which the 

seed came experienced the same conditions. In nearly every case 

the varieties brought from a distance required a longer season at 

the Station than the same variety required in the locality from 

which the seed came. Thus the Early Huron Dent, the Harris 

Company wrote us, matured in 100 to 105 days with them in 1908, 
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At the Station it required about 115 days. The Early Golden Dent 
required at the Station 120 days while this same strain ripened for 
Mr. Trimmer at Mechanicsburg in less than 90 days. 

The Yellow Flint, though it “ripened well at the Station, required 
about ten more days to mature than did the same strain in Columbia 
County. The Ninety-Day Clarage and Reid’s Yellow Dent were 
brought from Ohio and this was a pretty radical change of con- 
ditions. Both of these varieties required a longer season at the 
Station than in Ohio. Of course, the same variety might not be 
affected the same way in other years by the change of locality. 

These are the results of only one year’s trial ‘and are given for 
what they are worth. It w ould be unfair to utterly condemn any 
of these on account of these results. Even those that failed to 
mature could probably be adapted to our seasons in a few years 
by careful selection. 

These varieties were mostly planted by the ear-row method, but 
the ear rows were not kept separate in harvesting some of the 
plats. Be larger plats had either 50 single ear rows or 25 double 
ear rows. By a double ear row is meant two ear rows planted from 
the same ear. We found the usual variation in yield of these ears. 
In the White Cap Dent plat the yield of the ear row varied from 
62 to 95 bushels shelled corn per acre. In the chart which I have 
here the variation in yield of the ear rows in the Ninety-Day Clarage 
plat is given. There were 50 ear rows about 320 feet long. In the 
upper part of the chart are represented the yields of the first 25 
rows and in the lower part the second 25 rows. The vertical lines 
represent the ear rows, the horizontal ones the yield in bushels per 
acre, and the broken lines represent the variation in yield. Thus 
row 1 yielded at the rate of about 59 bushels per acre, row 2 about 
54 bushels per acre, row 5 about 71 bushels per acre and so on. 

Rows 19 and 20 yielded Peneenehy low, but they were partly in 
a dead furrow. Likewise rows 32 and 45 ‘to 48 inclusive gave very 
low yields, but these rows for some reason had poor stands. Leaving 
out these rows then, the chart shows a variation in yield of from 
52 bushels in the case of row 14 to over 75 bushels per acre in the 
case of rows 16 and 35. For next year’s plat we chose seed from the 
high yielding rows, such as 5, 7, 16, 26, 30, 33, 34, 35. 

It is a good plan to make a duplicate test of the ears, which we 
did not do. I have here a chart showing the results of a duplicate 
test of ear rows made by F. C. Snyder, Sandusky, Ohio in 1904. 
Here are shown the yields of 25 rows in duplicates. The high 
yielding rows in the first plot were in general high yielding in the 
second, but there are some disagreements. 

The ear rows at the Station showed their individuality in other 
ways besides their yields of corn. Some rows had over 12 per cent. 
of the stalks attached by smut while others had less than 1 per cent. 
Then the percentage of barren stalks varied from over 20 per cent. 
to less than 5 per cent. Whether these tendencies are transmissible 
has not, I think, been proved. There were also noticeable differences 
in the length of the stalks and position of the ear. As to the 
position of the ears, actual measurements in one plat showed a 
variation in mean height above ground of from 2.8 feet in one ear 
row to 4.2 feet in a neighboring ear row where the ear rows had 
practically the same number of stalks yielded nearly the same 
amount of corn. 
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When some of the parent ears of the White Cap Dent were 
selected last year, a note was made of the husk, as to whether it 
was long or short. It was found in the ear rows that the bearing 
of Jong or short ears was transmissible. Husks were considered 
long if they came together to a point over the ear, and they were 
considered short if only as long as the ear, or shorter. There were 
over twice as many ears with short husks from the parent ears 
with short husks, as from the parent ears with long husks. 

These studies showed that in this year’s selection the corn was 
modified in length of stalk, heighth of ear, and form of husk. These 
variations offer an opportunity for selection along different lines. 

REPORT OF THE COMMITTEE ON RESOLUTIONS. 

Members of the State Board of Agriculture; Gentlemen: Your 
Committee on Resolutions submit the following for your con- 
sideration: 
We point with pride to the work that is being done by the Depart- 

ment of Agriculture. We compliment the Secretary upon the success 
of this meeting and believe that his policy of having the allied 
interests of Agriculture meet in joint session is correct, and that 
beneficial results will follow. 

Under the wise direction of Deputy Secretary Martin, the Farmers’ 
Institutes of this State have been placed upon a high plane of 
excellency and efficiency, and have become the means of disseminat- 
ing much valuable information among the farmers of this State. 
We heartily approve his method of conducting the Dairy School, 

and his plan of bringing the farmer in direct contract with the 
Movable School of Agriculture. 

As a further evidence of our appreciation of his efforts, we most 
heartily recommend that the present session of the Legislature 
grant an increased appropriation of $50,000 to his Department, to 
aid him in the further extension of this work. 
We commend Prof. H. A. Surface for his tireless efforts in his 

work of destroying the countless numbers of insect pests which 
prey upon the plant and vegetable life of Pennsylvania. We, be- 
speak for him the loyal support of every member of this Board, in 
his plan of bringing the result of his experiments directly to the 
attention of the farmers of this great Commonwealth. 

We would also commend the efforts of Geo. G. Hutchison in keep- 
ing our Feeds and Feeding Stuffs from being adulterated by un- 
scrupulous dealers. This is an important branch of our work, and 
should receive the careful attention of every member of the Board. 
WHEREAS: The outbreak of the foot and mouth disease 

recently occurring in the State of Pennsylvania has been brought 
under control promptly through the efficient direction of the State 
Veterinarian, Dr. Leonard Pearson, in co-operation with the Federal 
Bureau of Animal Industry, therefore be it 
RESOLVED: that the thanks of this Convention are due to the 

United States Department of Agriculture for its liberality in 
appropriating two-thirds of the value of animals slaughtered; to 
Governor Stuart and Secretary Critchfield for their support of the 
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Livestock Sanitary Board, and to Dr. Leonard Pearson and his 
associates for their untiring efforts to stamp out this insidious 
disease. It is further 
RESOLVED: That this Convention urge upon the Legislature 

the passage of the act making an appropriation of $90,000 to the 
Livestock Sanitary Board for the payment of expenses in the 
eradication of the foot and mouth disease and for the control of 
dangerous, contagious and infectious diseases in animals. 
We are unalterably opposed to the bonding of our State for 

$50,000,000, or any amount, for the purpose of raising revenue to 
build the proposed highway from Philadelphia to Pittsburg. 

If taxes were equalized, each class bearing its just share of the 
burdens of the government, the taxes on real estate would be 
greatly reduced, while the taxes on personal and corporate property 
would be materially increased, thus furnishing sufficient revenue not 
only to build, but maintain all the State roads, and still meet all the 
necessary expenses of the Government. 

Give us State roads in fact as well as in name, the State to build 
and maintain them, starting at some central point, and eventually 
connecting the several counties of the State. 
We highly appreciate the efficient and intelligent work that is 

now being done at State College, under the Presidency of Dr. Edwin 
E. Sparks and his competent corps of instructors. 

Believing that the State cannot spend her money to better advan- 
tage than that of educating her boys and girls for future citizenship, 
we therefore most earnestly recommend that the Legislature make 
such appropriations, from time to time, as shall place and keep 
her in the front rank, as an experimental station and an educational 
institution. 
RESOLVED: That we favor the passage by the Federal Govern- 

ment of United States House Bill No. 21,318, known as the Insect- 
icide and Fungicide Bill, providing that the contents of packages 
of material sold and shipped for use as insecticides and fungicides 
must be in accordance with the labels placed thereon, in regard to 
quantity, composition and fitness. Be it further 
RESOLVED: That we request the Secretary and the Entom- 

ologist of this Board to write to Senator Kittredge, Chairman of 
the Committee in charge of this Bill, favoring its immediate passage. 
WHEREAS: The Quail, sometimes known as the ‘‘Bob-White” 

is known to be a most valuable bird on the farm for its destruction 
of weed seeds and insect pests, Therefore be it 
RESOLVED: That we request legislation providing for re-stock- 

ing this State with Quail and protecting this hird by all possible 
means for a period of at least five years. 

(Signed) 

( E. B. DORSETT, 
; JOHN C. WELLER, 

I. A. ESCHBACH, 
S. M. McHENRY, 
H. C. SNAVELY. 
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BOY’S CORN CLUBS. 

By DR. W. T. PHILLIPY, Carlisle, Pa. 

7 

I want to first express to you my appreciation of the honor and 
privilege that has been conferred upon me by the Secretary of the 
Pennsylvania Livestock Breeders’ Association, in asking me to 
appear before you tonight. He wrote me, and asked whether I 
would speak upon this topic for a few minutes this evening; he did 
not say how many, and I want to say to you like the good old 
colored brother, who went to preach a trial sermon in the South. 
He said, “Now, brothers and sistfers, I sometimes preach long 
sermons, and if any of you get sick or tired, we will excuse you.” 
He preached for sometime, and then noticed that one good old 
brother, sitting in the rear was becoming restless, so he said 
“Brother, are you sick?” And the Brother replied, “Yes; ’m home- 
sick.” So, if any of you get homesick before I get through with 
my talk, we’ll excuse you. 

I want to say to you, ladies and gentlemen, that when I first 
began this Boy’s Corn Growing contest—I was glad the good 
Secretary read the award of the prizes before [ had the floor because 
a few of them went over to Cumberland county; not very many 

first class prizes, but we are glad for any good thing over there— 

when I first began this work two years ago, I spoke of it to my 

friends, and they rather discouraged me; they said “I don’t believe 

you can make a success of it; I don’t believe you can get the boys 

interested in growing corn.” “Well,” 1 said, “I'll try it.” I always 

try to be an optimist. Things sometimes get down almost to the 

level, but if I cannot be an optimist, I will at least be a hopeful 

pessimist. Now, you know, there are always some people, who 

when they can’t do any thing else, can see trouble in everything. 

Like every other county, Cumberland has its quota of Democrats, 

and you know the old saying, “more corn, more whiskey, more 

whiskey, more Democrats” and this is what they told us would be 

the result if we started growing more corn, but those of you who 

followed the recent election, know there is nothing in that. I don’t 

know what is the next thing they will bring up now, but they have 

not succeeded in discouraging us yet. 

One of my friends in the Cumberland Valley had a thoroughly 

acclimated Yellow Dent Corn; originally the seed came from 

Missouri. I secured some of this corn from him, and then put an 

advertisement in the different papers of the county, asking that 

the boys of the Cumberland Valley, between eight aud eighteen 

years of age, send me their names and their desire to enter this con- 

test. To all whose names I got, I sent several ounces of this corn, 

asking them to plant it, fertilize it and cultivate it, according to 

their judgment, and in the fall we would have a show. Then I 

went round among my friends, and secured from them, and from the 

enterprising farmers of the county, twenty prizes, averaging from 

twenty-five cents to five dollars. When the fall come we had a show, 
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and had a number of farmers come there and talk to us on growing 
corn and potatoes and wheat and so on. Out of the boys who had 
started in in the early spring, about thirty sent in their corn to the 
corn show. It was really wonderful. You know that the year 
1906-7 was a bad year for corn. There was very little corn that 
really matured. We had some ninety day corn that matured. Of 
course, many of the boys were prevented from sending in their corn 
because of its immaturity. Some of the gentlemen are here tonight, 
so I refer to it with some hesitation, but when some of the farmers 
saw the corn that the boys brought there, they went out with their 
heads hanging down. 

Last year I had a hundred and twenty boys growing corn. I 
selected from what they had grown, the best seed ears. Out of that 
hundred and twenty, about fifty boys exhibited this year. We held 
our show in Carlisle on the 10th of December, and you would have 
been surprised to see how pleased those boys were, and how much 
interest they took in that corn. Prizes were awarded to about 
thirty of them, I believe, ranging in value from 25c to $5.00. 

I don’t want to take up too much of your valuable time, but this 
is what we accomplished. I don’t know that there is anything like 
this Boys’ Corn Club in the State of Pennsylvania, but the idea was 
not original with me. I conceived the idea when I was at the St. 
Louis Fair a few years ago, and saw what the boys in Illinois did. 
I was not in touch with the boys in Pennsylvania, but conceived the 
idea of getting in touch with the boys in Cumberland county, and 
I feel that if I have done nothing else, I have awakened the interest 
of these young boys in Cumberland county, that will spread out 
and awaken interest not only in corn growing, but in Agriculture. 
You know it has been said here that we must depend upon the young 
men, they are the coming farmers, and no opportunity must be ne- 
glected to awaken their interest. I was glad to hear the President 
of State College, Dr. Sparks, say this afternoon, that they were go- 
ing to establish a Summer School in Domestic Science and the Ele- 
ments of Agriculture, that the teachers might go up there and take 
the course, and then go back and teach these things in their respec- 
tive schools. I suppose the only way to accomplish what we wish, 
is to give them the education. You know the tendency of the past 
generation has been toward the city, because the tendency of educa- 
tion has been that way. We hope to remedy that now, and get the 
boys and girls of the State back to the old farm. 

I hope that every county in the State will follow the example of 
the boys of Cumberland county, so that we can get the boys to grow 
corn and send it down here to the Corn Show at Harrisburg. We 
may not have more or better corn, but I think we will have done 
something toward awakening the interest of the rising generation 
in agriculture. When the boys are interested, they are going to 
take a course at State College, or other Schools of Agriculture, and 
that is what we are striving to do—to renew interest in this great 
work. I tell you, ladies and gentlemen, that the time is coming 
when the vast beds of ore and coal will be exhausted, and men Will 
turn back to the soil for its vast wealth of fertility, and the result 
will exceed anything that has been developed by anycoal mine or ore 
bed in the State of Pennsylvania, and it is up to you and to me to 
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encourage the boys and girls of the State to stay right on the farm, 
and if we can do that, we will make better farmers, and better far- 
mers’ wives. 

CORN. 

By PROF. F. D. GARDNER, State College, Pa. 

Corn (Zea Mays), was unknown to the world prior to the discovery 
of America by Columbus in 1492. It was then cultivated only by 
a semi-civilized people, the aborigenes of the western hemisphere. 
Its cultivation, though on a small scale and with such inter-tillage 
as could be given by a crooked stick is known to have occurred from 
Maine to Chili. Today this crop is known throughout the world, 
is recognized as the King of America cereals and is used in more 
than a hundred ways. Not only is it the great stock food for fatten- 
ing all classes of animals for market, but it enters largely into the 
diet of our people. Out of it is made alcohol, starch, glucose, whis- 
key, malt liquors, oil,dextrim,,cellulose, gluten meal and I might con- 
tinue the enumeration through the long list, but why should I tax 
your memory. Out of the husks is made mats and matresses, the 
pith is used in the manufacture of explosives and for packing the 
sides of war vessels and the stems are used for making paper. The 
whole plant as stover or as ensilage is relished by all classes of live 
stock. 

To increase the average yield of corn in the United States one 
bushel per acre would add sixty millions of dollars to the pocket 
books of our farmers. To increase the yield of corn in the state of 
Pennsylvania by one bushel per acre would add to the income of the 
farmers of the Keystone state one million and forty-four thousand 
dollars this year. Can this be accomplished? We will all admit 
that by better preparation of the land, better tillage and a little 
more thought to our crop rotations that it can. 
And still the possibilities are not fully realized. At the present 

price of corn ten kernels added to each ear produced in the United 
States would add to the annual income of the farmers of our country 
forty-five millions of dollars. The same number of kernels added to 
each ear produced in the State of Pennsylvania would increase the 
value of our corn crop by 780,000 dollars. Can we increase the num- 
ber of kernels on the average car by ten? I am sure that you will 
answer in the affirmative and I believe that you will agree with me 
that it would be quite possible through careful selection and breed- 
ing of our corn to add an additional ten kernels to each ear for 
several years to come. 
What then are the possibilities of this King of the American 

cereals, this plant, so plastic in the hands of man, that like wax it 
can be shaped to suit his fancy and meet his needs. 

In judging corn, a thorough knowledge of the crop is essential, 
together with a familiarity with the various characteristics that go 

to make up ideal ears and kernels. Since the ideals of men vary, 
it has been found helpful to design a score card for judging corn. 
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Such cards have been adopted by all of the corn breeders associa- 
tions, and while those of some associations differ in minor details 
from those of others, in the essentials they are all much the same. 
The purpose of the score card is to aid the judges to arrive at a just 
conclusion as to the relative merits of samples or exhibits of corn. 
Both practice and sound sense are necessary to enable one to use 
the score card correctly. If exhibitors thoroughly understood the 
characteristics called for in the score card, it would doubtless greatly 
aid them in the selection of ears for exhibition purposes and would 
tend to raise the standard of our corn shows. All exhibitors should 
use care in the handlingyand shipping of corn so that it will not 
be bruised or shelled. It should be perfectly free from dust or dirt 
and unbleached by sun or rain. Each exhibit should be plainly 
labeled, stating in what class it is to compete, and giving the name 
of the variety, the name of the grower and the locality where grown. 
Express charges should always be prepaid and the packages ad- 
dressed to the person in charge of the exhibit, giving the name of 
hall or place of exbibit, with street and number if in a city so 
that the express company may deliver to the place of exhibition. 
The exhibits should be arranged on long narrow tables or benches 
which are sufficiently low so the judges may bend over each and ex- 
amine both tips and butts of ears. All samples of one class should 
be brought together and good light should fall uniformly on all 
exhibits. 

SCORE CARD CLASS G—GRANGE EXHIBITS. 
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MILK PRODUCTION. 

By DR. H. H. DEAN, O. A. College, Canada. 

Burke said: “A great Empire and little minds go ill together.” 
You are part, not of a great Empire, but of a great Republic, there- 
fore, I take it we have before us, not men of little minds, but men 
of broad intellect—fitting bulwarks of a great State and of a great 

29—7—1908. 
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Nation. Among farmers and dairymen we seldom find men of “in- 
finite cleverness who are not always clever,” nor those possessing 
“an inexhaustible fund of self approbation.” Rather do we find men 
of “genuine simplicity of heart which is a healing and cementing 
principle.” In the new agriculture the farmer is beginning to take 
his place among the forces which determine the wealth or “illth” of 
a nation. However, “time is needed for the growth of confidence in 
the new order of things.” The farmer has made and will make many 
mistakes, but “mankind is helped in its progress almost as much 
by the study of imperfection as by the contemplation of perfection.” 
As he marches to the front in this 20th century he is bound to make 
enemies. The man who has hoodwinked him or, lo, these many 
years! and waxed fat at his (the farmer’s) expense will not care to 
see him pull the wool from his (this farmer’s) eyes. Of a great 
American it was said: “we love and respect him, not only for him- 
self, for his character, for his integrity, judgment and iron will, but 
we love him most of all for the enemies he has made.” When the 
farmer develops similar qualities, then the public will love and re- 
spect him, and at the same time, his enemies will have a healthy re- 
gard for his opinion on public questions. Too long the farmer has 
been looked upon as a “man of limited mentality and easily gullible.” 
An American writer commenting recently on the value of American 
Farm Products which amounted to nearly eight billions of dollars 
in 1908, pointed out that this is but an average return per farmer 
of about $868. He added this significant comment: “Collectively 
the American farmer is a mighty factor in world finance; singly he 
is overworked and ill-paid, grossly discriminated against in legisla- 
tion and not nearly so much in need of commissions on social uplift 
as of simple justice.” In proof of the foregoing we may be allowed 
to quote a writer in an American Agricultural Journal, who said 
recently that in Wayne county, N. Y., not one farm in 15.or 20 is 
occupied by descendants of owners of fifty years ago. These farms 
are largely given over to immigrants. These are things which ought 
to cause all thinking men to stop and consider. Whither are we 
drifting on this outward tide away from the farm? Fortunately, 
the tide is turning towards the farm and we need to profit by the 
mistakes of the past. The men who have been guiding the destiny 
of the North American Continent have made some serious blunders 
with reference to agriculture. These great men have had some seri- 
ous defects which must be remedied by the statesmen of the future. 
It is not enough, as Disraeli said, that “The defects of great men 
are the consolation of dunces.” 

The greatest drawback in American agriculture is the fact that 
farmers are not sufficiently rewarded for capital invested in, and 
labor spent upon, their farms. This is so because the economic 
conditions are fixed against the farmer. While I would not have 
the obtaining of money the highest ideal of an American farmer, it 
is a necessary factor in the world’s progress, though in saying this 
we may lay ourselves open to the imputation that “the life of one 
sex is devoted to dollar-hunting and of the other to breeding dollar 
hunters.” 

Practical Phases of the Question. 

We have dwelt at length on the introduction to my subject be- 
cause the man is the most important factor in the problem of milk 
production. In order to succeed in economic milk production a man 
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needs what we may call the “er” (one who does) qualifications. He 
must be a thinker, reader, worker, breeder, feeder, buyer, seller— 
in a word, he must be a farmer. 

In these modern times it requires more brains and skill to farm, 
than is needed in any other single calling; and of all the different 
kinds of farming, dairy farming furnishes most scope for the display 
of intelligence and skillful work. 

A study of soils, crops, animals, machinery, proper direction of 
labor, wise investment of capital—all these need the highest type 
of man. No one need fear that his mental or physical activity will 
suffer on the farm. There is room for the brightest minds on the 
dairy farm. A knowledge of geology, chemistry, botany, biology, 
and many other “ologies” is needed, if a man would obtain the best 
returns from the soil, and from man’s agents (plants and animals) 
for converting soil, sunshine, air and water into food. 

The A (Alfalfa) B (Bran) C (Corn) feed problem is one deserving 
of special attention at the hands of the dairy farmer. The growing 
of alfalfa and other clovers has been a means of materially reducing 
the cost of milk pyvoduction. Bran, oats, oil meal and cottonseed 
meal furnishes the concentrates, a certain amount of which are 
essential for the cow to produce a large flow of milk, in an easily © 
digested form and at a price within the reach of most farmers. How- 
ever, the tendency is to reduce the meal bill to as low a point as 
possible and aim to produce milk on less expensive roughage, in the 
form of corn, roots and clover. I need not dwell upon the import- 
ance of clover corn and the silo for cheap milk production both 
summer and winter, when talking to an audience of American far- 
mers, where corn is King and clover is Queen of plants on their 
farms. 
A combination of good corn silage (30 to 40 lbs.) clover hay (8 to 

10 lbs.) mangels or sugar beets (20 to 30 Ibs.) and meal or concen- 
trates (8 to 10 lbs.) will make a suitable and economical ration for 
a cow in winter. Grass, corn silage, or some soiling crop together 
with 2 to 4 Ibs. meal daily per cow will maintain the milk flow in 
summer. 

In this connection we need to study very carefully the individual 
capacity, and profit producing power of each cow. A calculation of 
the cost of feed per cow and a study of the milk record, will enable 
the cow owner to calculate whether or not his individual cows are 
making sufficient profit to warrant the owner in keeping them in the 
herd. Cow owners need to study individual cows more and not rely 
too much upon returns from the herd asa whole. Study cows singly 
—not in masses. 

Coming to the cow herself, we believe that a standard is advis- 
able. Different owners have different ideas as to what constitutes 
a standard of production in a cow. We should say that the mini- 
mum of production should be 6,000 Ibs. of milk or 250 Ibs. of butter 
and the dropping of a healthy calf every twelve months, throughout 
a period of eight to ten years. While this may seem a somewhat 
low standard, when we compare it with the record of the American 
cow Colantha 4th, 27,432 lbs. milk and nearly 1,000 Ibs. fat; or that 
of the Canadian 4 year old cow Boutsje which gave in one year 
20,778 lbs. milk containing 782 lbs. milk fat, yet this minimum stand- 
ard suggested, is about double the production of “average” cows in 
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both Canada and the United States. How to raise this “average” 
is certainly a great problem. Cow-testing Associations will help; 
the use of pure-bred dairy sires will also help; records of perform- 
ance will help, but after all it is a question which the individual 

cow owners must solve for themselves. We have expressed it in the 
form of a three word proverb—Breed, feed, weed. Breed properly; 
feed scientifically (i. e., with knowledge); and weed unhesitatingly 
the unprofitable cows from the herd. 

If these points are carefully observed we shall have obtained a 
great deal of useful information, and at the same time have added 
to the revenues of the farm by means of milk production reduced 
to science, which after all, is chiefly common sense. 

AGRICULTURAL GUILD. 

By DR. WILLIAM HILMU, ‘Chicago, Tul. 

Mr. Chairman, Ladies and Gentlemen: When your Secretary, Mr. 
Critchfield, asked me to come over here to Pennsylvania and tell 
you about the educational work for Agriculture that we have started 
in Chicago, I told him I would do so, but that I should expect to get 
infinitely more from the enterprising farmers and teachers of Penn- 
sylvania than I was able to give. I have been at your sessions of 
yesterday and this morning, and in every one of them I have been 
more than gratified, and have found that their contribution to my 
enlightenment is vastly greater than I can hope, by my contribution, 
to add :o yours. One of the things that impressed me particularly, 
was what Dr. Hunt said before he began to talk, and I shall follow 
his example, and say a few words on the last topic before I begin to 
talk. 

The last remarks made by the speaker, and the speaker on the 
flooz, in reference to the necessity of taking some line of work, and 
then sticking to it, is one of the features to be preached to the 
American people today. It is the one thing I have emphasized in 
my class work at the Chicago University for the past ten years. 
Why do we go to Kurope for our cattle and horses? Simply because 
the American has not been a continuous performer. It is horses 
this year, cattle next year: Percherons, then Trotters; Short-horns 
today, Herefords tomorrow—a hotch-potch that nobody wants, and 
we are going outside, and putting millions of good dollars every year 
into those countries, where son follows father along a certain line 
and gets results. If we want to get results in America, we must fol- 
low their example, and breed either Percherons, or Belgians, either 
Jerseys or Holsteins, either the Trotter or the Coach horse. Set 
your standard high; determine to make it the best that can be made, 
and then try to 1¢ach it. Teach your son to love the stock and 
follow you; ,o to the city market and study the best there is there; 
show your vvighbors the way, and do something that will help you 
and help them. With set ideals, with a definite determination to 
do the best you can, there can be no question about the results. The 
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trouble here in America has been that we have found this policy 
too hard. We have been trying to make something that the other 
fellow has not got—something that would give us the advantage; so 
we have failed both ways. At the old Quaker Sunday-school that 
I attended when I was a boy, I learned a text: “He that saveth his 
life shall lose it; he that loseth his life for My sake will find it.” 

I don’t intend to preach a sermon this morning, I simply want to 
apply it. When we ge out and try to get something for nothing— 
when we chase the dollar so hard that we forget the quality of our 
work, instead of getting the dollar we are chasing, we lose it. We 
lose our life when we are trying to save it. We think only of ihe 
dellar, and how to make it, and allow our work to become careless, 
and we lose both. When aman says “Iam going to do good work; 
I am going to do the best I can; I am going to work at something 
that should be done, and do it well,” the pay will come. That has 
been my observation. li is one of the most important economic 
principles [ was able to develop at Harvard, and later in teaching 
Economics, but even better than college teaching, is the teaching 
that I have gotten on the farm, working out this principle. I have 
been on the farm, working out these things for the dollar, and also 
for the results, and from my experience I can say that the man wko 
will set a high standard, and do the work the best that it can be 
done, is more likely to get good results and profits, than the man 
who goes out to get profits aud neglect the quality of his work. 
Now, there is another thing 1 want to say before I begin, and that 

is: I cannot boast of Pennsylvania Dutch ancestry, but I can trace 
back to Pennsylvania Quaker ancestry for about two hundred 
years—- 

SECRETARY CRI'TCHFIELD: We are proud of both lines. 

Now, I will begiry. The Agricultural Guild was organized about 
a year ago at the University of Chicago. It is simply an attempt 
to co-ordinate the forces now at work for the agricultural educa- 
tion and betterment. The great development of this nation for the 
last half century, and particularly within the last, say, ten years, 
has come about through a better organization of the educational 
forces. The business methods which have been applied in the build- 
ing of large railroads, starting with little lines disconnected lines, 
joined together to make better service possible, have not been ap- 
plied to agriculture. Eleven lines were joined together to make 
the New York Central lines, and thousands of smaller lines all over 
the country united to make a better service possible and they low- 
ered freight rates from 3c per ton mile to $c per ton mile—a com- 
bination and organization which was productive of great good to 
manufacturers, aud eliminated the enormous freight rates due to 
competition. I am not here to talk about combinations, but I will 
say just one word about that great American problem—not the 
greatest. We have spent much energy in attacking that problema 
in the wrong way. We have tried to stop it and prevent combina- 
tion. We have tried to maintain the old, individual competitive 
system, the day of which has passed. We will never again see the 
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day of individual competition. The day of the combination has 
come to stay, but it will not be the day of unrestrained combination. 
We should be prepared to renounce this individuality, and not to 
commence the attempt to restrain this natural tendency, which, 
thoroughly controlled, will bring about beneficial results. What 
must be done is what our President and some of his advisers, have 
been trying for several years to do—with partial success—to so 
control these combinations that they will not only make a few suc- 
cessful promoters rich beyond the dreams of avarice, but be success- 
fully distributed among all the members of the community whose co- 
operation is necessary to produce the results. 

Now, coming again to my text, studying these principles, and 
teaching railway, banking, and other forms of them in the Univer- 
sity of Chicago, and, of course, Economics in Agriculture, led me to 
see the relation between agriculture and other interests, and to 
see the difference in it. The farmer works as an individual, instead 
of having the benefits of combination, as do the railroads, the fac- 
tories, the bankers, who see more clearly the necessity of this. In 
the whole scheme of things the farmer has the least protection. 
The land is the foundation on which all the great superstructure 
that has been built up in America rests. And because the natural 
conditions were so favorable to agriculture, and our resources so 
rich, it has been possible for the farmer to produce easily under con- 
ditions that would have driven the business man into combination 
long ago. He has been able to produce under the old individual 
system; although the daily tendency has been toward combination 
instead of competition, the farmer has been allowed to do as he 
pleased, and continue the system of individual competition. They 
only work together to serve their own interests. Our neighbor over 
here breeds Chester Whites, and is successful; this makes his neigh- 
bor a little jealous, and, in order to be looked upon as a leader, he 
takes to breeding Berkshires. What is the result? People who 
come in from the outside get in some instances Chester Whites, 
while others get Berkshires; the same thing holds true in cattle, 
and in horses. Now, when a man wants to buy Jersey cattle, or 
horses of a certain kind, or anything of a particular breed, where 
does he go? He goes into the neighborhood where these things are 
bred, rather than to some individual breeder. This is well illus- 
trated in Wisconsin, where through the influence of the Agricultural 
College and “Hoard’s Dairyman,” the farmers have been breeding 
a particular strain for two or three generations. You will find men 
there who have bred Holsteins, or Chester Whites, or Jerseys, or 
Percherons, or Belgians, for two or three generations, and they are 
successful; people know they will get what they want when they 
go into those neighborhoods where they have been bred. 

The great thing about Agricultural Colleges is the co-operation and 
co-ordination of the existing agricultural forces, and that is our 
plan in forming the Guild—to use co-operation and _ co-ordina- 
tion of the forces already existing. Now, what does the 
University furnish; what does the farm owner furnish, and 
what does the student furnish? It is the co-operation and 
co-ordination of these three forces, and, I might add a 
fourth, which is more important than any of them, and that 
is the Agricultural Colleges, the men who are leading the way to 
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agricultural education. That is the Guild, and the combination on 
which it rests. It is not undertaken to duplicate the work which 
the Agricultural Colleges and the other interests are doing, but 
to supplement them. 
A number of wealthy, successful business men of Chicago have 

bought farms outside the city, as the tendency of the day is. Some 
of them were men who had grown up on the farm but had not lived 
onit. They had been driven from the farm by the natura: tendency 
which has prevailed during the last forty years. What were these 
forces that tended to drive men from the farm? What is the econo- 
mic reason which has changed the American people from 95 per 
cent. rural fifty years ago to 50 per cent. rural today? Why are 
all the people today in Russia and China living on the land? Why 
are practically all the people in Mississippi living on the land? Sim- 
ply because the economic etfiiciency or productive capacity of the in- 
dividual is low. When one person can produce only enough to feed 
himself, there is no possibility of artistic and literary development 
or any development which makes for the cultured side of life. In 
the hard, pioneer conditions, when we were struggling to feed our- 
selves, our farms on the stony lands of New England and of Penn- 
sylvania, New York and Ohio produced practically all, and the energy 
of the people was necessarily directed to the production of feed 
enough to supply the necessaries of life. With the opening of the 
pioneer prairies of the West, came the invention of farm machinery, 
and better plows and harrows and harvesters took the place of the 
cradle and the sickle and the scythe, and all of that farm machinery 
is the product of inventive American brains; and the ingenuity of 
the American inventors has been largely increased by the growing 
demands of the farmer for more and better machinery; all this has 
made it possible for the farmer to have many things that were for- 
merly denied him—possible for him to make use of the artistic and 
luxurious development of the last half century. 

The economic cause of the movement of the State from agriculture 
to industry, is the increasing efficiency of American farm labor 
through machinery, and through better land on which to apply his 
labor. Today, one man feeds not two or three, as he did in pioneer 
days, and as he does today in Russia, India, China, and Mississippi, 
but he feeds a hundred. The teeming thousands of New York and 
Chicago, the teeming centers of America, and of the old world, are 
largely fed by our American farmer. So it is perfectly natural that 
we should have people moving from the country to the city. 

In the economic movement from the country to the city, what 
elements are most likely to shift? Is it the bright and efficient 
labor that passes from the old industry to the new, or is it the man 
who is less active, more satisfied with existing conditions, more 
ready to do what he is doing, and what his father did? I need not 
answer that question. The energy and brains and efficient leader- 
ship of the last half century has been centered in the cities; it has 
built our railroads and established our commerce established our 
cities, and made the United States occupy the position it holds today, 
of the crowning nation of the world. And the farms are the super- 
structure on which this nation is built; they are the foundation upon 
which all this energy and power which makes for the leaders of the 
world, rests. But in what condition has that movement out of agri- 
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culture, left agriculture? What has been the status of the farm? 
One often hears it said that the farm is a good place to be born, and 
to grow up on if you get away soon enough. Today, the business 
mak who has had all the success the business world can give, is 
beginning to say that the farm is a good place to return to, and the 
sooner he can get back to the farm, the better. One of the success- 
ful men—a member of our Agricultural Guild—said to me (I had 
been spending the day with him most pleasantly at his beautiful 
farm, among his fine Guernsey cattle)—“I count every day lost that 
I must go into the city.” The conditions under which a man can 
live, under which his children can grow up, the contact with Nature. 
and the absence of all the artificial, that goes best with city life, 
makes it natural that any sane man, who has seen all the attractions 
that city life can give, should long to return to the simpler and more 
wholesome conditions of the country. This tendency to return to 
the country is very strong today. It is necessary to understand 
these forces to see how the Guild developed. 

A number of these men who have gone from the farm, and have 
made a success in the city, have now decided that they will make 
their homes in the country, and there spend their declining days 
where their children can grow up on the farms about Chicago. Many 
of them expected to apply the business methods which brought them 
success in building railroads, or banking, or commercial life, to these 
farms. What difficulties did they encounter, these men who have 
moved from the city to the country? First, the serious dearth of 
good dairymen, men capable of taking charge of their herds of fine 
cattle, and of men capable of carrying out the orders such men give. 
If a man of this kind wanted to build a railroad, he could hire men 
to carry out his orders, and construct according to his plans. Where 
can you find such a man in agriculture? What proportion of educa- 
tion is necessary to equip a man so that he will be competent to per- 
form these duties? Do our Agricultural Colleges educate a man for 
this? Many of these men have had agricultural college graduates 
on their farms to take charge of some of the departments on these 
farms. With what results? In most cases, with disastrous results 
—in some cases, extremely disastrous. One of these men a year 
before the Guild was organized went to the leading Agricultural 
Colleges of the West for a man to take charge of his high class dairy 
and farm. A graduate was recommended to him who was said to 
be the best in his class, and, in addition to that, had had a consider- 
able amount of practical training. This man was employed at a 
good salary, and given charge of the farm. A practical man, with 
little college training had given up the position because of the ill- 
ness of his father. When he left, the herd of one hundred cows was 
producing on an average, about eighten pounds of milk per day. 
Records were kept, and the herd was in good condition. This col- 
lege graduate had charge of the herd a little less than three months. 
At the end of that period, the average production was eleven pounds 
per day. When he left, the records were in such a shape that 
nothing could be told about the condition of the farm, and, worse 
even than that, from a moral standpoint, bills amounting to eigh- 
teen hundred dollars, which had been supposed to have been paid 
from month to month, had been covered up to make a showing. A 
carload of cattle, which this man had been sent to a neighboring 
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city to select, had been bought at a very high price, and at the end 
of a years’ time, only three of them proved to be worth anything— 
worth keeping in the herd. Of course, this is an extreme case of the 
inefficiency and dishonesty of a college graduate. I would not take 
it as a typical case, but a number of instances, not so striking, fol- 
lowed from placing in responsible positions University men, making 
it difficult to get any man who has been operating a farm by proxy 
to want to get college men. 

That was the status I found when we organized the Guild. One 
thing I have learned at our colleges: that the men who have had all 
this theoretical training which the colleges afford, when they have 
gone into positions for which they have been recommended, have 
failed so dismally, that we have decided not to recommend for posi- 
tions of responsibility, any of our graduates, until they had had a 
reasonable amount of practical training and experience. It was 
to secure this practical experience that the Guild was organized. 
It was to give these men, college men and others, an opportunity 
to fit themselves for the management of others’ farms, or possibly 
their own, that this work of the Guild was undertaken. We cover 
two sides of need: the need of the student to have the opportunity 
to get this practical training to fit him for the responsibility to be 
placed upon him, and the need of the farmer, whom either lack of 
knowledge of agricultural conditions, or pressure of other business. 
prevents from taking charge of his own farm. So, when some of 
these men and their neighbors came to me and said “what can you 
do to help us; what can you suggest?” I gave them the results of 
my own experience. I grewuponthefarm. I had never been away 
from the farm until I went to college; when I finished college, I 
went to teaching agriculture along with these other economic sub- 
jects, and at the same time had charge of the old farm of five hun- 
dred acres. I had the same kind of experience as those I have just 
told you. I had, in a number of instances, taken men who wanted 
to learn how to farm, to do the work on my farm, under my own 
supervision, but after a year or so, when he had become competent 
to take charge of the work, he would want more money than the pro- 
ceeds of my farm enabled me to pay, and he went to one of the 
agriculturists who could pay him more. I probably do not need to 
define to this audience the difference between an agriculturist and 
a farmer; the agriculturist is the man who made his money in town 
and spends it in the country, while the farmer is the man who makes 
his money in the country, and spends it in town. From my own ex- 
perience, [ had decided to do some experimenting, and secure a 
young man who had some college training, and eight or ten years’ 
practical experience, to take charge of my farm; and after talking 
the matter over with these gentlemen, I decided to let my farm be 
used for the purposes of training young men, so that after they had 
the theoretical part, they could get two or three years’ practical 
experience on the farm, under proper guidance, and, then, when 
they were competent to take positions of trust, positions would be 
found for them. It was simply trying to do systematically what we 
had been doing unsystematically. I suggested to thest men thar 
if they would allow their farms to be used for this training, they 
would receive benefits, as well as the students, because it was so 
hard to get reliable laborers for their farms. Ten farm owners, 
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whose farms were near together, about Chicago, undertook each a 
specialty in some particular line. The University was to get them 
expert advice from the Agricultural Colleges and successful farmers, 
as to what lines should be undertaken on each farm, due to the rela- 
tive condition of the farm. A superintendent was put in charge of 
each farm; the requirements were, his practical ability to make that 
farm a prosperous farm. I put that first, because I have observed 
the methods of educational men in their business training. Second, 
a theoretical, scientific and technical training, which would enable 
him to plan the work on that farm and conduct it in such a way 
that every man was working under him would have the advan- 
tages he could get from doing the work in the right way. We learn 
how to do by doing. Third, business sense and judgment. That, 
perhaps, would be a subhead under the first practical requirement, 
which was making a prosperous farm. You will find men who can 
grow good crops, but do not know how to market them. Then, 
another important requirement is enthusiasm, and love of the work 
they are doing, and effort to inspire the men who are working under 
them with this love of the work, so that the whole organization 
would move them to good spirit and eagerness to accomplish the 
best results. 

You will readily recognize that such a combination is rare, and 
that you cannot find every day men who combine these qualities, and 
I frankly and sorrowfully confess that we have not as yet found a 
man who can anything like come up to these requirements—but that 
is what we are trying to do and to train men for. 
Numerous applications came in. We selected a number of men 

and started them to work on the different farms we had in the mean- 
time secured. Some of these men had the idea that a good many 
college graduates, and perhaps a good many more graduates of non- 
agricultural colleges have than of Agricultural Colleges—that their 
education fitted them to tell other people what to do, instead otf 
doing it themselves, but, upon their application, I impressed upon 
them by numerous letters this first condition, this first requirement: 
“You will begin at the bottom, and do the hardest and most disagree- 
able work of the farm, for two reasons; first, to see that you really 
can do it, and second, to see as to your staying qualities—to see 
if you really want to do farming, and the hard disagreeable duties 
of farm life. If you can’t we can’t afford to put up with you; we 
are selecting the men who have practically decided that the practical 
in agriculture is more to their liking than teaching in an Agricul- 
tural College, or professional or commercial pursuits open to them.” 
I really think that any man who has carefully considered the oppor- 
tunities, and then decides that he wants to make this his life work— 
if he wants to make farming his life work, gets more opportunities 
for development, good health and pleasure than he could win in any 
other walk of life, or in any one of the many openings that are 
offered everywhere in America. I don’t mean that he will become 
actually wealthy, but he will be sure of a good living, and, to a great 
extent, of a good home, and a good, wholesome, healthy life. What 
are your children going to be if they grow up in the slums of the 
city? If you are really in earnest and want to enter our work, I 
will give you two years to prove it in.” 
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Immediately after our plan was advertised, I received a letter 
from Minnesota, from a young business man, who said he had grad- 
uated at Yale five years before; he had enough money to buy a farm, 
and was offered the management of a jarge ranch, but before buy- 
ing a farm, or undertaking the management of another man’s farm, 
he wanted to qualify himself to do the work intelligently. He knew 
nothing about it, whatever. We have generally taken the view that 
any one is able to run a farm; men have gone into this work with- 
out anything like the training that would be required in any other 
work. Everybody knows the training that is required of engineers 
and professional men, but we have not thought it neces- 
sary for farming. This man was a college graduate, and 

_he knew that if he wanted to go into farming, he must 
get a wider experience than he had. I did pot encourage 
him to come; I told him he would have to do the hard- 
est and most disagreeable work on the farm. ‘This did not discour- 
age him, and he came down from Minneapolis to see me and I em- 
phasized it even more strongly. That did not deter him; he came, 
and out in his time one half of each day in putting the books into 
excellent shape, and the other half he learned how to mark the piow 
and do all the other things that the successful farmer must do in 
order to accomplish anything. He worked through the summer, and 
then we advised him to take a technical training in one of our Agri- 
cultural Colleges; he is there now, and by next spring expects to be 
ready to take a position. That man was getting several thousand 
dollars a year salary, and is now prepared to be one of the best kind 
of farm managers. 
Another instance: A young man who was receiving a good salary 

from one of the large automobile companies, wrote me. I told him 
what I had told the other man, but he was not discouraged. He 
came to Chicago to see me from Cleveland. He had never been en 
a farm, but was determined to get on the farm. He had followed 
his father in the shops, and had watched the effect. His father was 
getting several thousand dollars, and he, himself had been there 
eight years and was getting eighteen hundred dollars. I said to 
him “the profession in which you now are offers greater opportuni- 
ties than you will have in farm work; at your age (he was now 28) 
you have an excellent start, and you will not make in farming any- 
thing like the amount you are now getting.” He said “I can live 
on the farm without that much.” I reminded him of the hard and 
disagreeable work he would have to do on the farm. He went home 
and thought the matter over, and then decided to come. He re- 
signed his position with this company, which sent him all over the 
country to design new parts for automobiles. Here was one of the 
suggestive things he said to me: he said, “they are always hurrying 
me; we are always under pressure, and I never have time to get 
things out.” He said he had to hurry and get things out for this 
year, and then go ahead and make changes, so as to make people 
want to buy new machines next year. This young man was an 
artist, and had the artist’s sense of work. He said: “I want to do 
something, where I can do something worth while, and do it well, 
and I am now going to see whether horticulture and poultry won’t 
give me a comfortable living. I am investing my own money, which 
I have saved, and I want to make the experiment.” When he came 
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to resign his position, the company was so anxious to keep him that 
they offered him three thousand dollars a year. He was not one of 
the discards of the manufacturing world, but was offered three 
times the salary the average farmer makes in a year. I told him 
that unless he was unusually successful in farming, he could never 
hope to make the same amount in farming. That made no differ- 
ence; he was determined to try it for at least a year, and, then, he 
said, he would have the satisfaction of either knowing that he could 
do it, or that he must go back to the shop. 

These are two practical illustrations of the class of city men that 
come to us. Now, about college men. We had ten graduates of the 
best agricultural colleges in the country in the Guild the first year. 
Three of them fell off quickly. One of them it seems, had been on 
the farm, and knew how to do farm work, but was not willing to do 
it, and wanted to tell us how to run the farm. There were plenty 
of things to criticise on these farms; there always are. He was 
always criticising, and wanting to get into a responsible position 
at once; so we let him go. Two others fell by the way because they 
had not the physical strength to farm, or willingness to do the work 
mapped out. The other men, five of whom had farm experience, had 
grown up on good farms, and then had a college training, went to 
work at the bottom, at twenty-five dollars a month. Within a 
month they were advanced to thirty, and worked for that for two 
or three months, advancing from time to time, until today those 
men, with only six months training in the Guild, are in positions that 
give them opportunity for growth and development, and they are 
getting very comfortable salaries. We expect to pay all a man is 
worth, but we distinctly emphasize the quality of the work, rather 
than pay for it. I say to these young men “you can get more money 
by teaching, or going on the farm of some wealthy man who does 
not know much your services are worth to him, but you will not 
get the practical experience; if you want to get into contact with 
the best men, and are determined to go into Agriculture, we have 
the best inducement to offer.” If your business associatins are such 
that you want to take up this work, we want your energy and time 
and your brains, to help us to elevate the status of Agriculture.” 
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PROFITABLE PEACH GROWING. 

By JOSEPH BARTON, Marlton, N. J. 

I want to say in the beginning, it is a pleasure for Mr. Roberts 
and myself to be here, but I give you fair warning that we expect to 
take back as much as we can get and in listening to the reading of 
your monthly minutes, I feel that you are more thoroughly alive to 
your work than we are. We have been growing peaches ten years, 
but in discussing the question here, we are somewhat at a disad- 
vantage, you and I, because your problems are not our problems. 
I feel that we differ in three essential particulars. First, in the soil 
conditions; secondly, in the climatic conditions; and thirdly, in 
our market opportunities. The low sandy soils of Jersey present 
different problems than your hillsides. With us much depends upon 
our air drainage. Of course, your hills regulate that for you; and 
our market conditions, because we are nearer to them than you are, 
gives us the advantage in that respect. Your conditions are not our 
conditions and, therefore, as I said before, we are at a disadvantage 
which [ will bear in mind all the time as I go along. I am just giving 
you our personal experience in growing a little fruit. First, in the 
setting of the orchard, we always pay more attention to our air 
drainage than any other one thing, soil conditions being equal. If 
we can get a gentle slope, we consider it a strong advantage for a 
piece of ground. In the matter of distance of setting on good soil, 
we feel that 20x20 is as close as we dare put them. Our deep, 
sandy soil naturally does not grow as large a tree as some other 
soils. We get down as low as 15x20 ft. in some instances, but usu- 
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ally 18x20 ft. is about right with us. I have always stood for a 
strong big tree. I have had that disputed many times, but we 
certainly have had our best results with a large strong tree. We al- 
ways plant trees in fall or early winter and we believe very thor- 
oughly in fall or winter setting. We want the open, spreading top 
ECE. 

MR. PETERS: How do you prune those trees? 
MR. BARTON: When we set a tree we will cut it down to a 

a foot and a half from the ground. They will throw out three or 
four sets of limbs and at the end of the first year when we come 
to trim them, we cut out some of the branches and so you see we 
have four or five good large branches and the tree is open right 
from the start. 
MR. PETERS: Do they generally sprout out about where you 

would like to have them? 
MR. BARTON: Our experience is that they start pretty close to 

the ground, after the tree is set and headed back that way. In 
the first two or three years of the life of that tree, I think there is 
nothing more important than thorough cultivation. We think that 
thorough cultivation pushes the tree and I don’t think you can push 
a peach tree too hard for the first two ond one-half years. Now the 
crops that we grow in those trees are potatoes, sweet-potatoes, 
melons and cantaloupes. The frequent cultivation of the truck 
crops results in a good growth of the young orchard. The second 
year, it is just about the same proposition and, after the second 
year, you cannot grow most crops because the tree is so large that 
you want a single row crop; and, after the third year, the cultiva- 
tion depends on the size of the tree. We have an orchard five or 
six years old where there is a great quantity of humus, making the 
orchard very rank and we are going to cut out cultivation altogether 
till late in May. Last year we had a magnificent set of fruit al- 
though we lost quite a lot of it. So as I say the cultivation depends 
largely on the existing conditions. If the orchard is slack in growth 
you want to cultivate it early and keep it going as long as you can. 

In trimming, as I said, the two main points that we think we 
are after are air and sunshine. Therefore, we start low to get the 
tree down to the ground and accomplish this by cutting out the 
head, then when the tree becomes full of fruit, the sun will come 
right down through and ripen it up. The second year, we cut out 
everything that runs toward the center; the third year, we do prac- 
tically the same, and after that the trimming will depend on whether 
the tree has got too thick on you. Last year, to prevent loss by frost, 
we left a lot of wood, but we got through without frost and this 
year puts us up against cleaning out the wood that we left last 
year. 
When you get a low spreading tree, it makes it easy to pick, 

easy to spray and easy to trim. I have picked as high as 500 baskets 
to the acre and never had a ladder in the orchard. You can’t do that 
with high trees. Of course, in farming under these trees, you must 
have low machines, with extension heads, etec., with which to do it. 
You can’t do it with the old-fashioned method of plowing with one 
horse. 
When we come to the enemies of the peach, there are many; a 

lot of them, I need say nothing about. The yellows: you probably 
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all know the indications. The only thing that we think of doing is 
to tear it out as soonas we seeit. Don’t drag it through the orchard 
or take any chance whatever. Dig it out immediately and burn it 
on the stump. 

More trouble to us than the yellows, is the “little peach.” It is 
worse than the yellows in that it is quicker. It will put a tree out 
of commission a year sooner than the yellows will. The peach is 
not only small but the seed is correspondingly small. The leaves 
are stunted and also if you take the leaves between the eye and 
the sun there is a spotted condition. We do the same with that as 
with the yellows and in wet seasons we have most trouble to hold it 
down. It gets a little ahead of us. Scientific men see no reason 
why it should. We feel that it is our greatest menace, and if you 
haven’t got it you want to be on the lookout. 
We dig out the borers in the fall. If you get them out anytime 

before the 20th of May you are all right. We don’t use any 
wash on trunks. We used to whitewash them but never saw that it 
had any effect at all. We take the dirt away to prevent the ravages 
of the mice. They seem to have a regular home in there, and do us 
a lot of damage. 
We have no trouble in holding the scale in check on the peach 

by spraying with the sulphur and lime. We feel this has a three- 
fold function: takes care of the scale and leaf-curl and has proven 
a safeguard to a considerable extent against summer rot. Since 
we have taken that up, we have never been bothered with leaf-curl. 
As I said in the beginning, we have not done as much work on 
summer spraying for fungous troubles as you have through here. 
This fall I was over at Mr. Wertz’ in the Cumberland Valley, and 
he had used sulphur and lime somewhat through the summer, also 
Bordeaux mixture, but his results seemed indefinite. 

MR. W. E. GROVE: How much lime and Bordeaux for peach? 
MR. BARTON: 2-10-50. 
MR. PETERS: Is it possible that you get too much lime? 
MR. BARTON: There is a point there. I don’t think with 2-10-50 

we would. 
MR. PETERS: I used 2-4-50 with good results. 
MR. BARTON: Our fertilizing is taken care of through the truck 

crops in the early life of the orchard. After an orchard begins to 
bear, we use a half-ton of muriate of potash and phosphoric acid 
per acre and that, in addition to the green mulch, gives us as 
rank an orchard as we can take care of. We have used crimson 
clover to the extent of getting in a very dangerous condition and 
this year we shall use no more than one-half the above application 
of fertilizer, unless it is a little nitrate of soda as a medicine where 
there is a sick-tree. After the fruit is thoroughly set in the spring, 
we would use about 100 pounds to the acre of nitrate of soda on an 
orchard which has cropped heavily the year before. But in a gen- 
eral way, I would caution against any heavy application of nitrate. 

You do not make as great a growth up here in your hills as we 
do in our sandy soil and you can stand a little more Bordeaux, a 
ijittle more copper sulphate, than we can because your foliage is a 
little harder. We don’t get as hard foliage and we expect to cut a 
little of that foliage out with the Bordeaux, but we are glad to get 
rid of it for the sake of getting a little more air. Remember that 
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our orchards are almost level. In many ways, we are up against a 
much harder proposition than you are on that one vital question. 
If we get a little air drainage, it is very slight. We cannot grow the 
later varieties, coming after the fall storms begin, so you will notice, 
as I name over a list, that we are growing early and midseason 
fruit. You will notice that we are holding to Greensboro. When 
Maryland and Delaware don’t have a crop, which they seldom seem 
to haye, our early, poor varieties bring good money. We got rid 
of Greensboro at $1.00 a crate right there at home this year. Last 
year they brought something like $2.50, and if it isn’t much good it 
has been a good proposition for us. Carman: there is a peach that 
is going to be a good one. Champion: on poor ground succeeds 
well, on good soil it rots badly. Don’t farm it. Then there are the 
standard varieties, such as Crawfords’ Early, Elberta (which stands 
at the head of the list in our market), Crawford’s Late, Old Mixon, 
Stump, ete. 
We are right there, within an easy carting distance of Phila- 

delphia, and easy shipping facilities for New York. Our fruit is on 
the market within a few hours from the time it leaves the orchard, 
therefore, we can handle some of the softer varieties. 

In conclusion, I might say that the peach yields us the biggest re- 
turns of anything we grow. Last year we got $2,300.00 off of one 
block of four acres. 
MR. MILLER: What is the life of the peach tree? 
MR. BARTON: I cannot tell. We lost our first orchard, set out 

in 98, last year, but it went out on “little peach.” 
MR. MILLER: How about Salway? 
MR. BARTON: We cannot do anything with it. Mr. Roberts 

has had experience with that. Did it do any good? 
MR. ROBERTS: The fungus is bad on it. 
MR. PRICKETT: Did you ever try painting the peach trees to 

keep out borers? 
MR. BARTON: No, we did use a coat of whitewash containing 

somc wood ashes, but we have stopped and see no difference since 
we stopped. 

Member: To what extent do you thin your peaches? 
MR. BARTON: We do most of our thinning with shears in the 

winter. We have less wood. 
Mh. W. H. BLACK: What tools do you use for cultivating? 
MK. BARTON: Clark disc orchard harrow. One that we can get 

right up to them when we want to go in close. 
MR. R. M. ELDON: Your land is sandy you say. You don’t 

need anything to break up your soil. Can you destroy your cover 
crop in the spring? 

MR. BARTON: Yes. We run this disc over two or three ways, 
two or three times. 

FORESTRY AND ITS RELATION TO HORTICULTURE. 

By HUGH P. BAKER, U. S. Forest Service, in Charge Department of Forestry of the Penn- 
sylvania State College. 

Only a few years ago forestry was practically a new word in 
this country. People knew that it had to do with trees, but even 
yet its actual meaning is not clear to all, although the interest taken 
by people of all classes in the protection of our forests and their per- 
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petuation is surprising. One can hardly pick up a newspaper or a 
magazine to-day without finding numerous news and notes and often 
splendidly illustrated articles on the development of forestry in the 
different states and throughout the country. 

FORESTRY OF ANCIENT ORIGIN. 
Because the present forestry movement is of recent origin in this 

country does not argue that it is a new practice or profession. 
Japan has practiced forestry for the past twelve hundred years, and 
Germany and other countries of Europe have had well developed 
systems of forestry for the past one hundred years or more. Even 
in this country during our Colonial period those who made our 
laws and considered the future of our country kept the protection 
of our forests constantly in mind and many regulations were passed 
in the behalf of the forest. Exeter, which is now in the State of 
New Hampshire, as early as 1640 made regulations as to the protec- 
tion of forests and the planting of oak. William Penn, in 1682, or 
dained that ‘the grantee must keep one-sixth of his land in forest.” 
As early as 1780 all of the thirteen colonies had forest fire laws. Be- 
fore 1820 our government had appropriated considerable sums for 
the purchase of forest lands to provide for future supplies of ship- 
building timber, and even went so far as to begin the planting of 
live oak forests. It is somewhat surprising, in view of the early 
efforts of our thirteen colonies and later of the United States, that 
our Congress during the past year could find no precedent for the 
purchase of lands in the Appalachian and White Mountains to be 
reserved for the protection of the head waters of navigable streams. 
But all the early laws regarding the protection and perpetuation of 
forests soon became obsolete, because of the vastness of the forests 
and the tremendous struggle which our forefathers had in subduing 
the forests for agricultural purposes. The forests harbored the 
marauding Indian, and as the early settlers pushed west, they 
cleared the forests, not only for the development of agriculture, but 

to protect their homes against wid animals and wilder Indians. 
In one sense the forest was an enemy to be overcome and the past 
two or three generations have actually thought in terms of forest 
destruction, with no ideas as to forest conservation. The tremend- 
ous commercial development of this country during the past 30 
years has produced a type of business men with an ‘unnatural and 
feverish desire for the accumulation of money, and to satisfy this 
desire our forests—the grandest and most extensive the world has 
ever seen—have disappeared like snow before a warm spring sun. 

WHAT FORESTRY MEANS. 
By forestry we mean the business-like management of forests. 

The meaning of forestry varies somewhat in this country according 
to the section in which it is considered. Throughout the prairie sec- 
tion the people understand forestry as tree planting; in other sec- 
tions it is understood to be the protection of forests from fire; and 
in still others we are glad to say that it is getting to be considered as 
the careful lumbering of our forests with the idea of insuring future 
forests on the same ground. During the early days of interest in 
forestry in this country the whole matter was looked at largely from 
a sentimental standpoint, which might be illustrated by the first line 
of the poem “Woodman spare that tree.” In some instances the 

30—7—1908. 
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sentiment was carried a little too far, and there are states which 
have laws preventing the cutting of timber on state lands. We are 
now, while not doing away with the sentiment, learning that if for- 
estry cannot be considered as a business-like proposition it has no 
place in this country, and the forester of to-day may be described as 
a man with an axe on his shoulder who knows how and when to 
use it. 

WHY FORESTRY IS NEEDED IN THIS COUNTRY. 

There is no one here who, if he has considered the matter of 
forestry at all, has not asked himself: why do we need forestry in 
this country? If each one of you could set the million upon million 
of acres of bare hillsides and ridges in this State and other states 
of the east and west which were formerly covered with splendid 
forests, you would need few arguments to convince you of the wis- 
dom of practical forestry. The fact that we are tremendous con- 
sumers of all kinds of forest products should make us consider the 
future supply of these products and what future generations are to 
do when the virgin supply is gone. We use annually in this coun- 
try 500 board feet of timber for every man, woman and child; in 
Kurope less than 60 board feet are used. One or two examples of 
the consumption of timber may be of interest in emphasizing our 
need for forestry. In the something over 300,000 miles of railroad 
in this country there are used about 2,800 ties to the mile. This 
means that 800,000,000 ties are constantly in use, to be replaced 
every 5 to 10 years. The amount of wood used in ties each year is 
equivalent to 600,000 acres of forest, which would. be about one- 
feurth of Pennsylvania, and we would be a rich state if one-fourth 
of Pennsylvania was forested heavily enough to produce all of the 
ties used in this country even for a period of five years. Another 
example which may be of interest is the way in which we are using 
fence posts in Pennsylvania. According to the last Census, Penn- 
sylvania has 8,204,000 acres actually in agricultural crops, but there 
are about 18,000,000 acres out of the total area of the State, which is 
28,796,400 acres, as improved bain proved land within farms. The 
18,000,000 acres in farms is equal to 28,125 square miles. Assum- 
ing that it requires 2,000 posts to fence a square mile, it requires 
56,250,000 posts to fence our farms. At 10 cents each, which is a 
very low price, it costs this State $5,625,000 every eight to twelve 
years for fence posts alone. An average acre of timber of size 
suitable for posts wili produce about 3,500 3 to 5 inch round posts. 
It would thus take 16,071 acres every eight to twelve years to pro- 
duce the posts which we use in this State alone. The last census 
estimates that one billion fence posts are set in this country each 
year. If these posts were set 16 feet apart, they would make a fence 
121 times about the greatest circumference of the earth. Such sta- 
tistics could be given almost without end, showing that we are ex- 
ceedingly prodigal in the use of our forests. 

The tremendous consumption of forest products in this country 
has been necessary, perhaps, in our wonderful development. The 
trouble is that we are using up our timber resources three time as 
fast as they are being produced. After careful investigation the 
U. S. Forest Service states that we are on the verge of a timber 
famine, and that within forty years we will have used up all of our 
Virgin forests. Isn’t it time that our governors get together and 
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people talk forestry? Surely our government and our industrial life 
will be tested as never before when we reach the end of our great 
natural resources. 

DISAPPEARANCE OF FORESTS DUE LARGELY TO WASTE. 

The chief regret and shame to us as a nation and as states will 
be that we brought this timber famine upon us not so much by 
what we actually used, but by what we have wasted during the 
process of utilization, and have allowed to waste by forest fires. 
In 1907 the largest cut of any one species was the yellow pine of 
the South. Mr. Long, of the Long-Bell Lumber Co., estimated that 
in that year over 20 per cent. of the yellow pine trees were left in 
the woods at time of logging. The amount so left is equal annu- 
ally to a good stand of timber on over 300,000 acres. As the logs 
come from the forest there is waste at the mill, in the planing mill 
and finally too much waste in the use of the lumber for construction 
and other purposes. Such waste is the rule rather than the excep- 
tion, and similar figures could be given for species other than the 
yellow pine. 

FIRE THE GREATEST ENEMY OF FORESTS. 

The most shameful thing is that the greatest waste which has 
been going on in our forests has been the result of ever re-occurring 
fires, and our people have been so busy taking care of their own 
little selves that they have been and are standing helplessly by and 
letting these fires continue. It was estimated that during the past 
fall months when fires were burning throughout the country that 
standing timber to the value of one million dollars was destroyed 
each day. During these “fiery” months just past there was fortu- 
nately comparatively little loss of human life or destruction of per- 
sonal property, but every now and then in this country we have 
such terrible fires as that which occurred at Hinkley, Minnesota, in 
the early 90s, when 500 lives were destroyed and over twenty-five 
million dollars worth of property went up in smoke. Not a fire oc- 
curred last fall which with reasonable expenditure of funds could 
not have been prevented. In Germany and other European coun- 
tries to-day fire is one of the least of the enemies of the forest. 
There preventive measures have been made so effective that fire is 
actually not a serious problem. The U.S. Forest Service estimates 
that three to four million dollars properly expended in the forest 
regions of this country annually would make it impossible to have 
any very serious fires, and yet last fall a million dollars a day was 
being destroyed, and the probable total destruction for the fall 
months would be between eighty to one hundred million dollars. 
Last year on the national forests, which aggregate 168,000,000 acres 
in extent, the Forest Service at an expenditure of $30,000 to $40,000 
kept all first from 99 per cent. of the total area, showing what we 
can do easily in any forest region of this country at a comparatively 
small expense. The value of timber lost by fire in Pennsylvania last 
fall alone is such that if the State could have in money what was 
burned up, it is safe to say that all forest lands of the land could be 
protected from fire for a period of ten years, and the present area 
of the State reserves increased to a million and a half acres. The 
State Forestry Commission of Pennsylvania is doing a splendid work 
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in establishing reserves and protecting them from fire, but they need 
more funds, and such an organization as yours should be of tre- 
mendous help in getting these funds. 

The destruction of the standing timber by fire is not the only 
loss to the forest. The forester calls the seedlings and young trees 
in the forest his growing stock, and the value of this growing stock 
for the production of future forests is often nearly as great as the 
value of the merchantable timber in the forest. If a commercial 
nurseryman has the young trees in his nursery destroyed by fire re- 
sulting from the carelessness of some individual or corporation, 
there would be no trouble in his getting full damages in any court 
in the land, yet any man who seeks to get damages for the destruc- 
tion of the growing stock in his forest is almost laughed at to-day. 
The time is coming rapidly, however, when the value of the growing 
stock will be fully appreciated and it will be no trouble in getting 
damages for the destruction of such property. Another loss from 
fire which is not ordinarily considered is the loss to the forest from 
the destruction of the humus which covers the forest floor. This 
humus, which is formed by the decay of leaves and debris, has a 
very large water capacity, and acts like a sponge in holding rain 
and snow water and giving it off gradually to springs and streams. 
When the humus is destroyed by fire the water rushes rapidly from 
our hillsides and we have freshets and floods and droughts, such as 
occurred last fall throughout this State. The humus has also a very 
great manurial value, and as the fertility of our agricultural soils is 
exhausted we will turn as the Europeans have to the humus of the 
forest as a fertilizer, and where not removed too extensively from 
the forest it may become an important source of organic material 
for the enrichment of agricultural land. Finally, not only is the 
humus destroyed by fire, but over large sections the soil itself is 
so burned that it will be years before sufficient soil can again ac- 
cumulate to support forest growth. In the absence of the humus, 
melting snow and rainwater washes the soil from hillsides in vast 
quantities covering and destroying farm lands and filling our navi- 
gable streams and harbors. We believe in the improvement of our 
water ways,.and yet if some of the vast amounts which have been 
expended in this country for waterway improvement could be spent 
at the headwaters of the streams in protecting and maintaining the 
forest, very much less would have to be spent in dredging and deep- 
ening channels, 

FUTURE OF PENNSYLVANIA FORESTS. 

Some of you may be asking, after what has been said, if any- 
thing is left in Pennsylvania with which to practice forestry. There 
is by all means, but the present condition of the mountains and hill- 
sides of the State have been and is a standing shame before our 
people. Thousands and thousands of acres have been made barren 
wastes that a little money may be accumulated, and itis going to 
take more money than was received from the sale of the forest to so 
re-forest these wastes that we may prevent droughts and floods; 
make our navigable streams really navigable, and bring these waste 
lands back to a condition of profit with returns coming annually to 
the State. Much timber is still standing in the State, largely in the 
form of woodlots and isolated tracts, and it is probable that porta- 
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ble sawmills will operate for many years to come. Our climatic 
conditions are very favorable for excellent forest growth and with 
proper support our State Forestry Commission should be able as 
years go, to so re-forest the barren and non-agricultural lands that 
they will not only pay for their protection and care, but become a 
source of great revenue for the State. 

In view of the statements made, which all of you know to be 
more than theories, there are people who still say that substitutes 
will be found for our timber and that all of this talk about forest 
protection and re-forestation is foolishness. We know that the use 
of steel and cement and other materials has increased tremendously 
in this country and will continue to increase, yet the mere fact that 
the use of these materials is increasing argues a great increase in the 
use of timber. With all the trials that have been made of substi- 
tutes, it is not clearly proven that cement or any metal will ever 
replace timber for railroad ties, pavements, fence posts, etc. In 
fact, a number of our railroads have made careful test of cement and 
steel ties and after these tests are erecting treating plants with the 
idea of using ties from rapid growing soft woods properly treated 
with creosote even though they require a tie-plate and screw-spike. 
Furthermore there is a constantly increasing use of wooden pave- 
ments in European countries, and many cities in this country are 
laying more wooden pavements than any other kind. 

If our system of taxing the forest as a crop was as equitable as 
our system of taxing agricultural crops, our lumbermen would be as 
anxious to conserve the timber as anyone. As our forests are now 
taxed, lumbermen are simply forced to cut the forests, or have them 
taxed out of existence. When the time comes that forests are taxed 
as other agricultural crops, that is when the crop is harvested, then 
oar lumbermen and large corporations generally will turn to forestry 
as they are already convinced that it is a good business proposition. 

THE FOREST A RENEWABLE RESOURCE. 

Pennsylvania can and will make her eight to ten million acres of 
agricultural lands a very important factor in the progress of the 
State, and the value of these agricultural lands will increase more 
rapidly after our supplies of coal and metal are gone. The encour- 
aging thing about forestry is, that even though we have very largely 
exhausted our vast timber resources,a forest is a renewable resource 
and can be made a constant source of income for all time to come. 
We must not forget that there are ten to fifteen million acres in 
Pennsylvania better suited to forest trees than to any other crop. 
These lands can be made to produce not only a large part of our 
needs in timber and conserve our waters, but as the virgin supply of 
timber in other parts of the country disappear our forests can be 
made so profitable that they will go far towards relieving the people 
of our Commonwealth from taxation. 

Reforestation and proper forest management will come slowly 
and the help of everyone is needed. The mere fact that this asso- 
ciation has a Forestry Committee is a great help, and each of you 
can help in preserving our forests by giving your cordial support 
to our efficient State Forestry Reservation Commission, the forest 
schools of the State and the United States Forest Service. Not only 
fee] that the movement should be supported, but act, and keep ever- 
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lastingly at it. Let those who represent you in the legislature and 
congress know that we are in earnest and believe in the necessity 
of these things and the forests of our State will be protected and 
perpetuated and made a source of pride and of profit to our people. 

COMMERCIAL CHESTNUT CULTURE. 

Mr. HORACE ROBERTS, Morristown, N. J. 

I don’t know which surprised me most, to find that you are in- 
terested in chestnut culture, or to learn that you had heard of my 
interest in that line. I have been raising nuts a good while. I 
started when a very young man. The business was new, so I started 
in a small way, not putting any money in it at all. Such a thing as 
grafting chestnuts was more rare then. I went into the pine woods 
where there were seedling chestnuts, cut trees out of the way, put a 
fence around a ten acre block and let the cattle come in to help us 
do our trimming. In this way, we worked at a minimum expense. 

Now, I do not think that where you can raise apples or peaches 
or other nice fruits, it is worth while to plant chestnut trees. You 
can get more out of the fruits. But I had land that was not paying 
anything and a little care has turned this into a nice chestnut 
grove. It makes the farm more attractive and at the same time 
brings revenue. The commercial side, is the side you gave me to 
talk upon. But there is another and more valuable point from 
which to regard this topic. Chestnut trees are worth more around 
the farm as a home-maker than you would think. Conditions in 
the farmyard seem to suit them. For instance, the worst enemy of 
the chestnut with which we have to contend is the weevil and in the 
farmyard, the chickens pick up the weevil. Nut trees planted 
around the yard help to make it attractive. Nothing will make a 
child more attached to its home than to gather these chestnuts and 
earn a little pin money—a point which it is well for us to remember. 

I have only practiced one form of grafting. The regular cleft 
graft, same as we use for apple. We cut our wood early in Feb- 
ruary, put it in the ice-house to hold it back, and wait until about 
the 20th of April, when we are done all other grafting, before we 
start on our chestnuts. Many die back, but we keep working away 
at them year after year till we get a stand. The chestnuts have al- 
ways paid me from the start. I enjoyed the work and at once began 
to sell wood for grafting purposes and very soon began to derive 
revenue from the nuts. 
MR. PRICKETT: How high do you cut the sprouts to graft? 
MR. ROBERTS: About as high as my eyes. 
MR. PRICKETT: What is the average size sprouts should be for 

grafting? 
MR. ROBERTS: About as thick as two fingers. You can cut off 

almost any size in apple and the cut will heal over properly but it 
is not so with chestnuts. I am going to read to you the experience 
of some others who went into the business about the same time I 
did but with different results: 

“We have had experience with most all the vicissitudes to 
which the chestnut business is subject, such as fire, frost, hail, 
wind, drought, insect pests, faulty preparation for market, and 
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disappointing commission merchants. Is it any wonder that the 
fabulous profits predicted eight or ten years ago have proven 
to bea myth? The writer does not want to discourage any one 
from engaging in chestnut culture, but fourteen years treasure- 
ship of a chestnut company, from which no dividends have as 
yet been paid, has prevented the writer from extending his 
holdings in chestnut culture stock until we get a better under- 
standing of the business in all its details. We have Pandora’s 
only blessing left us: ‘We hope for better things.’ ” 

There are several large plantations in my neighborhood owned 
by companies that do nothing but raise nuts. They keep men es- 
pecially for that work, while I can care for mine and trim them at 
odd times with my own help. In this way what must be used to pay 
expenses with them becomes profit to me. I was able to buy a large 
grove adjoining me two years ago for a good deal less than the 
owner had spent on it but it has paid me very well. 
We don’t understand how to keep nuts nor how to cure them, 

but we will learn. In fact, we are learning. One little thing was 
learned this year with great satisfaction, and that is how to man- 
age the worms. I found that treating the nuts with carbon-bi-sul- 
phide did the work. As soon as gathered we put them into a barrel 
set a saucer with four or five tablespoonsful of carbon-bi-sulphide 
on top the nuts and shut it up tight. After three or four hours, the 
barrel was opened and chestnuts dumped on to the packing house 
floor to air, and that was the end of the worms. They will be there 
just the same but what the buyers objected to was the live worms 
crawling over their stores. By treating and packing them at once 
the worms don’t seem to develop and that simple little remedy that 
cost me less than two cents a bushel brought definite results. In- 
stead of having to find a new customer each time as we did before, 
customers would come back and want more chestnuts, even at an ad- 
vanced price. We are very much encouraged over the _ busi- 
ness. This year the revenue from my chestnuts would make a good 
rent for the farm and they grow at a minimum expense on land where 
I can’t raise anything else. My neighbors who have gone into the 
business as a specialty have not succeeded so well. In entering 
the business of raising nuts, I would advise you to feel your way a 
little as I have done. 

This last summer, I had a chance to see the new chestnut dis- 
ease. Within ten miles of my home, one of my friends in the 
business lost 2,000 trees. How expensive it will be to combat this 
trouble I cannot say, but we will not let that discourage us. You 
may not have it down here. It is a fungous disease and it attacks 
the top of the trees and works downward. I understand, however, 
that it is not entirely new, but has been noticed in former years to 
some extent. It is the same disease they have had in Bronx Park, 
New York, which you have doubtless seen mentioned in the news- 
papers during the past summer. 
Member: What variety of chestnuts do you use? The Japan? 
MR. ROBERTS: At first the new Japanese chestnuts were a 

novelty and the bigger they were the better they sold. Bitter nuts 
sold just as well as the other kind on account of the size, but people 
have learned better, and it is hard to sell the very large nuts, We 

now grow Cooper, Paragon, Numbo and Scott mostly. 
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Most of my grafting has been with suckers, but if you want to 
start nuts, 1 would recommend that you do it yourself rather than 
to buy nursery trees that generally die. A nice way is to take 
the native sweet chestnut and start it in flower pots, and the Eng- 
lish walnut in nail kegs. Nut trees have tap roots which make them 
difficult to transplant, but by putting them in pots or kegs you can 
control that root. Besides you can set your pots or kegs in the gar- 
den in some convenient place to watch and protect them the first 
year. Then set them in their permanent home. If you want to 
raise nuts, better take the American rather than the Japanese nuts. 
One troublesome disease is the red spider. For years we called it 
rust, but the rust is only the appearance caused by the red spider. 
The new fungus disease is not so severe on the Japanese nut, nor 
is the red spider. 

MR. ELDON: Are English walnuts hardy here? 
MR. ROBERTS: Yes, on northern slopes and north side of build- 

ings. When we planted them in our fields, they generally died, but 
when planted the other way, shielded a little from the sun, they 
live and do well. There is no reason why a farmyard shouldn’t 
have a reasonable supply of nuts, shellbarks, chestnuts, and wal- 
nuts. It makes a great difference to the attractiveness of the farm. 
My father was very much interested in these things and after he 
left the farm he never came out to see me without going to see how 
the grafts were getting along. It is worth a whole lot more than 
the mere dollars and cents you get out of it. Why not plant nut 
trees along your roadsides. They do better than fruit trees will 
in places like that. If some of your neighbors do get a few, it won’t 
hurt them. I never heard of anyone dying from eating of my nuts. 

MR. ELDON: Do you graft the English walnuts on native black 
walnuts? 

MR. ROBERTS: That could be done. I have never done it, but 
have often seen trees so treated. After a person gets to grafting 
they get interested in doing a lot of such things. I have grafted 
chestnuts on chestnut oaks. 
CHESTER TYSON: Did I understand you to prefer the Japanese 

chestnut seedlings upon which to graft? 
MR. ROBERTS: No, I prefer the American stock. 
We are not masters of the business. We don’t know how to keep 

our nuts. We must sell them at once, or they dry out too much. 
The Italians seem to know how to do it, and send them to this 
eountry by the ship loads, always in perfect condition. 

MR. COX: Can’t you get any information from them? 
MR. ROBERTS: We will, but somehow we seem to learn slowly. 

There seems to be no one in this country yet who can cure their 
nuts like the Italians. Chestnut culture is a very important indus- 
try in Italy, and the nuts form a staple article of food for the peo- 
ple as well as their domestic animals. As yet they are much beyond 
us in the business. 

MR. CUSHMAN: How would a bath of silicate of soda answer, 
to close the pores and prevent evaporation? 
CHESTER TYSON: Do they have varieties in Italy that it might 

be well for us to have? 
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MR. ROBERTS: Possibly. I was talking to my Italian foreman 
the other day. There seems to be no reason why we shouldn’t 
raise just as good nuts as they do because we can easily graft their 
kinds. 

MR. GOLD MILLER: Are the bitter kinds good to eat when 
grown in Japan? 

MR. ROBERTS: I don’t know. The Japanese chestnuts are 
good when boiled, but I have one kind so bitter that the hogs pass 
them by. It has hurt the business very much that that kind of nuts 
should be raised. We are not pushing them, for anyone who bites 
into a chestnut of that kind will be satisfied if he doesn’t eat another 
one fora year. We prefer the peach baskets to get them to market. 

MR. ELDON: Do you mean the half-bushel round baskets? 
MR. ROBERTS: Yes, a tight one will hold them all right and 

the buyers seem to prefer them that way. I am glad you are in- 
terested in the chestnut business. Anybody who takes that up has 
an interesting time. 

Member: What do you do for the red spider? 
Mr. ROBERTS: This is another trouble we have not yet 

mastered, and some years it is serious enough to curtail our crop 
more than half. 
Member: In planting roadsides, do you transplant seedlings from 

the nail kegs where they are to remain permanently and allow them 
to become well established before grafting? 

MR. ROBERTS: By transplanting several times you could get 
a larger tree to live by the roadside. It is difficult to protect a little 
tree in certain exposed places. It does not matter when they are 
grafted. 

Member: Are seeds placed in pots in fall or spring, and if the 
latter how are they kept over winter in moist condition so as to 
grow? 

MR. ROBERTS: Nature’s way is to plant in the fall and she 
seems to know her business. 

Member: Where do you procure the English walnuts suitable 
for seed and how are they treated? 
MR. ROBERTS: The only one that ever gave me much satis- 

faction we planted in the fall in nail kegs. There are many pro- 
ductive trees in our town that would furnish suitable seed for plant- 
ing. 

UTILIZATION OF CULL APPLES. 

Mr. E. W. CATCHPOLE, North Rose, N. Y. 

I am very glad to be with you. I see lots of trees here, a great 
many more in fact than I had any idea of finding. You evidently 
have faith in your business for you are planting land which is much 
more valuable for grain and stock raising than ours in Western 
New York. You have the courage to plant orchards on this high 
priced land simply because there is a great future for them here, and 
I am very glad that such is the case. I hope that before leaving, I 
may be able to help you a little and give you some idea as to how to 
handle the crop to best advantage. 

In considering the waste products of our orchards and the best 
way to transform them into a bank asset, our view point should 

31 
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always be at long range. A slight variation in market values of one 
or more of these manufactured products may change the results 
to the loss side of the ledger. The season just closed is an example 
of extreme market fluctuation. Owing to the short crops of early 
varieties, and their good quaility, consumption apparently increased 
and the demand became active for apples at strong prices which ab- 
sorbed a large per cent. of the large crop of Greenings of Western 
New York, and then sought the bulk or barreled later varieties, 
prices for “bulk” apples finally reaching a point too high for either 
evaporators’ or canners use. 

This season has proven that green fruit values do not affect the 
market prices of evaporated, and have only a slight influence on 
canned goods, prices of both of these commodities being largely 
controlled by ruling prices of small fruits and the sun-dried products 
of the Pacific Coast. 

Ignoring present conditions entirely, the building and equipping 
of an evaporator is a profitable investment, as a protection or form 
of insurance against the much dreaded wind storms and tornadoes. 
This plan is followed by many speculators, when buying the entire 
crops of large orchards on foreign territory, especially in regions 
subject to that much dreaded disease—hitter-rot. 

EVAPORATORS. 

Whether in your case, it is best to build and equip a plant only 
large enough for your own individual orchards, or to co-operate 
with others and build a large capacity, is for you to consider, taking 
into consideration all local conditions, present and future. For a 
modest plant, a two-kiln plan with work room attached would suf- 
fice, but the question of power for this, should only be decided after 
taking into account ruling wages, as against a larger investment of 
capital in case of the power plant. One’s available capital should 
be the ruling factor in selecting a type of building whether a cheap 
frame of 2x6 inch studding “drop siding” on outside and building 
paper on inside to make an air space or whether this space be 
filled with cement or still better of solid cement construction. This 
latter holds heat much better and is wind proof. All outfits of four 
or more machine capacity should have a complete power equipment 
so that no hand work is required (except trimming) from the time 
the apple is placed on the fork of the paring machine, until the 
thoroughly bleached and evenly sliced product is finally deposited on 
the kiln, under which a fire is already burning to reduce the mois- 
ture content to 27 per cent. 

After removal from the kilns, the dried product should be shoveled 
at frequent intervals, in order that it may be thoroughly cured. 

The skins and cores when dried are known in the commercial 
world as “apple waste” and are largely used in the manufacture of 
jams and jellies, and recently in a small way, in making vinegar. 
For the latter purpose, one and a fourth cents per pound is the 
price limit which happens to be about present quotations. 

CANNING. 

Canning is usually conducted on a large scale by those having 
large interests and usually an established market for their brands. 
These large concerns use asparagus, peas, beans and sweet corn as 
well as smal] fruits, and only use apples when they can be purchased 
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at a price which will leave a profit, on the basis of the value of the 
manufactured product for present or future delivery. These con- 
cerns are operated by sharp, shrewd business men and run on a 
close margin of profit. In estimating the cost of canning apples, the 
owners only take into consideration the daily operating expense, 
making no allowance for interest on the investment. From your 
view point as fruit growers, you have the raw material at hand, no 
freight charges, no commissions to pay, no loss and damage by ship- 
ment, all these to offset the interest on your investment, repairs, etc., 
so that your only disadvantage is that of selling the manufactured 
product. <A better grade of apples, both as to size and quaility is 
used for canning than for evaporation, not smaller than two and a 
fourth inches in diameter and not too many worm holes, since the 
cutting out of these makes too many small pieces, a large per cent. 
of quarters being desirable. In preparing apples for canning, 
machines are used only for paring, the whole fruits then being placed 
in a weak brine bath, to remove bruises and prevent discoloration 
by action of the air and afterward quartered and cored by hand, 
carefully inspected and put in cans holding about five pounds of the 
fruit (the product of one bushel filling six or seven cans). Hot syrup 
is added, cans sealed or capped and put in boiling water or steam 
bath for six or eight minutes according to ripeness and variety of 
fruit. This product, you will note, contains a little sweetness, a 
little of the apple and a large amount of water. It must be stored 
in a cool and well ventilated room, and unlike old wine, does not 
improve with age. Compare this product, with the evaporated pro- 
duct, from which a large per cent. of the water has been driven out 
by heat, treated with sulphur fumes to prevent discoloration, a pro- 
duct which, with ordinary care, can be kept almost indefinitely. 
Always bear in mind the fact that one pound of evaporated apples 
represents the same amount of fruit as is contained in the can pur- 
chased at the corner store at twice the cost and it may be shipped 
to the ends of the earth at a minimum freight rate. 

The production of cider and apple vinegar has now reached a 
stage of scientific and technical care and accuracy unheard of in 
former years. The development of facilities has been in the direc- 
tion of economy in utilizing the highest possible quantity of those 
elements of apple juice which produce that desirable acidity which 
renders apple vinegar unsurpassed in quality and wholesomeness. 
There is economy of time as well as materials, the approved mod- 
ern methods requiring but a short time compared with that neces- 
sary to secure results through fermentation and acidification in 
barrels. 

It may be of interest to orchardists to learn that manufacturers 
who understand the business reject apples affected in any way with 
black or bitter rot. Red rot is used for vinegar. Some people have 
held the view that partly decayed and, therefore, unsalable apples 
can be used for vinegar. That is not true of black or bitter rot, 
as they make bitter vinegar. The change in the apple juice needful 
to produce vinegar has already taken place and the valuable ele- 
ments have been wasted. Red rot and soft rot, however, can be 
used as the chemical action taking place is exactly in line with 
vinegar production. 

The ordinary domestic process of vinegar production is well 
known. It consists in allowing apple cider to ferment and become 
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acid in the original package or barrel through lapse of time. The 
time is long or short according to the temperature and accession of 
the growths that hasten acidification. Every farmer in former times 
had his own method, not economical, but fairly certain if he could 
wait. The product was inferior because of the usual low percentage 
of acidity through the escape of the valuable alcohol in the first 
process of fermentation. 

Apple jelly can be made by boiling fresh, unfermented cider so 
it shall be reduced in volume from 54 to 1 or 6 to 1. No sugar is 
necessary unless the cider is unusually sour. In boiling cider for 
the market, there is need of constant care to prevent it from reach- 
ing the state of jelly. Apple jelly may be produced commercially 
on quite a large scale, with proper care in filtering cider from select- 
ed apples. If properly packed in glass or other jars of convenient 
size and covered with a thin film of paraffine or securely sealed, and 
kept in a cool place apple jelly forms a very desirable addition to 
the cuisine. 

Apple butter is, when properly made and seasoned, a great deli- 
cacy. Methods of production vary. Perhaps the most common and 
desirable method is to cook peeled and quarted or sliced apples 
with boiled cider until a desirable consistency is attained. The 
pure butter without spices is excellent, if the apples and cider are 
of good flavor. As a rule some spices are used. If produced for 
immediately use and kept in a cvol place, there is no need of a pre- 
servative. When made commercially some innocuous preservative 
may be employed. Every housewife has her own method of pro- 
ducing apple butter. As a rule sugar is not required. 

Much skill is required in the part of the “Processor” to be suc- 
cessful in making jelly and jams. A well known manufacturer re- 
cently remarked: “I know the jelly and jam business from A to Z 
but it cost me five thousand dollars to learn it.” 

Fortunately, it is possible to employ skilled men to take charge 
of a plant, men who have had the advantage of the expensive ex- 
perience just mentioned. 

You, as growers, should study your local conditions and market. 
Make a tour of inspection and see what the “other fellow” is 
doing. The best way to dispose of low grade or unmerchantable 
apples is by adopting the hand method of thinning, beginning im- 
mediately after the June drop has ceased, reducing all clusters to 
one fruit and individual specimens at least six inches apart. 

The earlier and more systematic this plan is followed, the higher 
the quality, and the smaller the per cent. of low grade fruit and 
of more importance still, the greater certainty of securing annual 
crops. 

Cultivation, pruning, spraying, fertilizing and cover crops, each 
and all should be carefully studied and followed, that the standard 
of quality be raised and maintained. The benefits of improved 
methods are three-fold: increased quantity, better quality, and 
larger annual crops. 

MARKETS. MARKETING AND GRADING. 

Oftentimes the export market will take medium sized, well col- 
ored fruit at prices fully as high as are being paid here for the 
larger grade, and also afford a market for a still smaller size (1 to 
2 inch) for the North of Europe Christmas trade. 
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Nothing pleases the children of North Europe so much as to get 
bright red apples on the Christmas tree. Color, not size is the meas- 
ure of value. 

By grading the crop into two or three lots of fairly uniform 
size, the commercial value can be materially increased. The grade 
known as “No. 2 Export,” can usually be sent abroad profitably. 

No. 2 Export consist of apples of No. 1 quality and No. 2 or 
slightly smaller size. All apples for German market should be 
free from worms in order to pass the rigid government inspection 
at port of entry. Color is largely the measure or unit of value in 
both English and European markets. 

The mechanical graders are a great labor saver for this purpose 
“nd, with slight changes, will do this work as well and much faster 
than by ordinary methods. 

F. B. Pease & Co., South Ave., Rochester, N. Y., use circular 
metal cups of varying sizes—in rows of five or six each and four 
or five rows, arranged on a table about 28 inches x 7 ft., supported 
by four legs. Fruit put in at end and gradually worked along by 
a series of rubber covered wooden “fingers,” the small fruits pass- 
ing through the circular rings and larger specimens passing entire 
length of table to box or barrel at end. 

Another grader consists of a table similar to above in shape, 
and endless carrier or belt, made by joining many metal rings of 
same size, moves fruit the length of table but does not turn over the 
individual specimens and expose all sides to view as in case of 
former machine. 

Fruit lacking in color and finish had best be shipped in bulk. 
The demand for this grade is gradually increasing and may indi- 
rectly be the means of increasing consumption of the better grade. 
By shipping in bulk, the grower saves cost of package and labor of 
packing, while the consumer gets more for his money and is able 
to see the quality thereof. 

Carefully consider the situation in all its bearings—from a large 
cold storage plant costing thousands, to the home manufacturers 
of jams and jellies, with an outlay of only a few dollars—then 
decide where you will “get in the game.” 

In regard to the matter of export, I hardly know what to ad- 
vise. You people are growing a variety which is especially adapted 
to this territory, one which when grown under these conditions will 
command a good price in the market. In Western New York we 
have been through seasons of over-production and low prices. With 
us under these conditions we found that the only hope then was 
the export market. We feel reasonably sure that all European mar- 
kets will pay us full prices for our fruit, and I think that those who 
keep in touch with this market will, in a few years, have a fairly 
well established trade. The export trade may be used by following 
one of three methods: 

First, to export as an individual. Some of our larger railroads 
have their marine departments at the seaport and it is a part of 
their business to forward your shipments if you wish, looking after 
the matter of insurance and freight rates. In that case, you sim- 
ply ship in your own name or consign to a European house. Another 
method is to use the so-called insurance broker, who, on receiving 
the goods, will look after the forwarding and, of course, he gets 
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your insurance business. He will forward to any European market 
you direct. But, the more common method is to export through the 
New York representatives of the larger European markets. It 
costs no more to have them handle your goods, and they will com- 
municate with European houses and find you a good market and 
are supposed to know the exact conditions there. The same condi- 
tion prevails over there as we have here. New York is in the market 
to-day and to-morrow it may be off. By keeping in touch with the 
markets, they are able to place your shipments in that particular 
market which bids fair to return the largest amount to the grower. 
There are several perfectly responsible, very reliable and conser- 
vative European houses and they seldom fail to bring back a satig- 
factory return from your shipment. It is necessary to use great 
care when picking and when each basket is emptied so as not to 
bruise the fruit and the barrel should be filled fuller than you would 
fill it for domestic markets. The matter of thoroughly shaking 
barrels when filling, I think, is the great secret of export packing. 
It is necessary that this care should be used for this reason; the 
English markets are very much displeased with barrels that ar- 
rive there not full. It makes a difference of about 25 cents a 
barrel, and that shows the necessity of growing fruit which has a 
good carrying quality. We have found no fruit which has a car- 
rying quality equal to the well known Ben Davis. Along this line, 
I would emphasize the matter of fertilizing, thorough cultivation 
and spraying in order to grow the very best quality of fruit. It 
has been found in my own experience advisable to modify our 
former plan of annual cultivation somewhat. We find that we grow 
finer fruit by allowing a cover crop to remain one year. We prefer 
Mammoth clover for this purpose. By this method we are able to 
grow a firmer fruit, of better color and of better size. 

MR. BLACK: Would it be best to line barrels so as to take up 
slack caused by shrinkage of fruit. 

MR. CATCHPOLE: With certain varieties, yes; still ordinarily I 
think the trouble is more a matter of transporation than it is of 
shrinkage. 
CHESTER TYSON: Do you find any difficulty with the feeding 

roots coming too high. 
MR. CATCHPOLE: We have had no serious trouble and see no 

bad results. 
MR. E. C. TYSON: What do you think of the feasibility of having 

a local storage house? 
MR. CATCHPOLE: In case of export, I think that it would be 

advisable. In any case it is all right to have a central packing 
house. With the very large trees, such as we have, trees running 
twenty-five to thirty feet high, it isn’t necessary to move the pack- 
ing table very often in the orchard and for the cold storage, possibly 
we can get them in better shape than by using a packing house. Per- 
sonally, I am very much in favor of the packing house. You get a 
more uniform grade because you are mixing up the product of many 
trees before it goes over the sorting table. 

Member: What package do you use in taking apples direct from 
trees to packing house? 

MR. CATCHPOLE: Slat bushel crates. 
Member: Do not the slat edges bruise the fruit? 
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MR. CATCHPOLE: We never noticed the cutting of the edges. 
The only trouble we have is in filling crates too full. 
Member: How far apart are the slats? 
MR. CATCHPOLE: About an inch to an inch and a quarter. 
Member: Are slat edges sharp or rounded? 
MR. CATCHPOLE: Sharp. 
E. C. TYSON: We have noticed quite a little cutting where fruit 

comes into contact with edge of slats. It has been a question in 
my mind whether it would not be well to have a solid box. 

MR. CATCHPOLE: It is very objectionable in many ways. Too 
heavy, too expensive unless it were built of light wood like orange 
boxes. Possibly your varieties are more tender than ours. It makes 
material difference how these crates are filled. We never allow 
a man to fill a crate on the ground itself. Place one crate on top 
of another and fill it. 
We understand you people here are using baskets entirely on high 

gerade fruit. We use the blouse picking garment. It consists of 
large loose garment, cut long, “gathered” and held at waist of wear- 
er by a strap, and then by having one crate on top of the other the 
apples are only dropped the height of the crate itself. We use a 
crate a little larger than the regular bushel so it holds a bushel scant 
full and then we do not allow our men to fill them more than even 
so that upper crates do not touch any apples on the lower. 
Member: Would you recommend plowing orchard in the fall? 
MR. CATCHPOLE: I would not. 
Member: Suppose there was not time in the spring? 
MR. CATCHPOLE: I certainly would plow it now rather than 

not plow it at all by all means. 
In regard to orchard cultivation. You who have been reared on 

your grain farms are inclined to feel that the ordinary farm opera- 
tions must be done first and if there is any time left the orchard 
is cared for. That will not do. You should put your farm opera- 
tions second and attend to the orchard first. It is going to require 
a great effort on your part. First take from your equipment that 
which the orchard needs and attend to the farm work next. It is 
a hard proposition but with a little care it can be overcome. The 
first spray before bloom always comes at the time when the spring 
crops should be planted, but the orchard should be sprayed. What 
are you going to do? Attend to the orchard by all means. There 
is more possibility of profits from it than from many times the 
acreage in farm crops. 

Member: You do not allow the orchard to lie in sod more than 
one year? 

MR. CATCHPOLE: Not under most conditions. If you have hill 
land subject to erosion it is altogether different, but the better plan 
is, don’t plant those high hills. They are too expensive orchards. 
There is plenty of level land about here. 
CHESTER TYSON: We like to go on our hills for the good fruit. 
MR. CATCHPOLE: You doubtless have level land on top of the 

hill. I would avoid the steep slopes. 
Member: Is vinegar making proving a profitable industry? 
MR. CATCHPOLE: Over in our state we have a law which was 

supposed to be a grand good thing for the grower of apples, but it 
has proved to be entirely in the interest of the commercial vinegar 
makers. They have a way of getting a whole lot of acetic acid out 
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of a small quantity of fruit. They waste nothing. The local gro- 
ceryman can buy vinegar as cheap from the manufacturer as from 
the local grower. If he buys from the grower, there is always an 
inspector along right away and he is almost certain to find something 
wrong with the vinegar as the farmer does not have facilities to 
guarantee the analysis down to fine points as the large manufacturer 
does, and as this law requires. ‘The result is that the local dealer is 
fined and will not buy any more vinegar from the local grower. 
The only way we can get into the game is to erect a vinegar plant 
and employ one who has had experience. He will come and make 
the vinegar for you, but he won’t tell you how. That is his trade 
secret. It is the same thing that is true with the canning industry. 
There is no trouble at all to get a processor who is capable of taking 
care of a canning plant. If you want a certain product furnish 
him with the raw material and the help and machinery and he will 
make it for you. 

Member: What is the commercial price of vinegar to-day? 
MR. CATCHPOLE: About fifteen cents a gallon retail and about 

ten or eleven cents wholesale. 
Member: What percentage of loss is there in conversion of cider 

into vinegar? 
MR. CATCHPOLE: None. 
Member: What tools do you find good for general cultivation? 
MR. CATCHPOLE: The spring tooth harrow is used very largely 

with us. The peach grower will use the double action cut-away. 
Those having stones and thistles will use the “Planet, Jr.” No. 41 
orchard cultivator. We use the single action cutaway sometimes, 
but very largely use the spring tooth harrow. I think some of you 
will find as your orchards grow older that it is advisable not to plow 
as deep as you are now plowing. It is advisable to plow shallow 
near the tree itself and for that purpose the Canadian plows are 
best. The American manufacturers have produced a variety of 
styles of plows for this purpose but they are crude in their make-up 
and too weak in the beam. They have two, three and four horse 
plows, but the best tool we have found for the orchard work is made 
over in Canada by a Canadian firm. They are very strong and have 
extra strength in the beam and do the work properly, so that one 
can attach to it three, four or five feet of chain or rope and drive 
your team straight, leaving a straight furrow without danger of 
striking the tree. We gencrally use three horses and plow about 
five inches deep. The depth is regulated by wheel. 

MR. PRICKETT: What is the price of one of these plows? 
MR. CATCHPOLE: They cost about the same as the ordinary 

sulky plow. 
Member: Isn’t the wheel in the way of the tree? 
MR. CATCHPOLE: The furrow wheel is adjustable and can be 

brought in so that it will not interfere with the tree. 
Member: Will it work with a long hitch on hillsides? 
MR. CATCHPOLE: It is inclined to kick out behind. 
Member: How do you make the plow run straight when team 

is hitched to side. 
MR. CATCHPOLE: This plow naturally runs straight on soil free 

from stones. 
MR. COX: T would like to ask Mr. Catchpole where those plows 

are made. 
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MR. CATCHPOLE: Cockshutt Plow Company, Brandtford, 
Canada. 
Member: Does an apple tree need more roots when not in cul- 

tivation? 
MR. CATCHPOLE: I cannot say. 
CHESTER TYSON: I would like to ask Mr. Catchpole what form 

of wagon is found most practical in hauling to central packing 
house? 

MR. CATCHPOLE: There is a wagon which was formerly made 
in New York by the Thomas Wagon Company, now located at Lititz, 
Pa., on the principle of the old Champion. They make both the 
single turn and a double turn in which the hind wheel follows the 
track of the front wheels. We find it a very desirable wagon for 
orchard use where one wishes to use the ordinary width platform. 
This wagon has a steel gear. The wagon is only one inch above 
the center of the axle. We use a naked platform without sides, so 
that we can haul barrels or crates stacked two or three high. This 
wagon is made with or without springs. They made it with springs 
as part of the gear itself or with an adjustable spring. Something 
like a bolster spring. 

Member: Do you mean it can be equipped with springs with the 
platform so close to the axle. 

MR. CATCHPOLE: No, that is the ordinary type of wagon. The 
adjustable spring would raise the platform five inches higher. 

APPLES. 

By Mr. U. T. COX, Proctorville, O., President Ohio State Horticultural Association. 

I am very glad to be with you. In the southern part of Ohio 
where I came from, it is very hilly. We have some very nice bottom 
land along the Ohio River, but when you get away from the bottoms 
it is very steep. In some places it is as steep as a house roof. 
We have good markets and not many farmers in that country 
produce fruit, consequently, the growers get pretty good money out 
of them. We people living out on the hills find that we are up against 
it in some respects. Our land is not worth more than a dollar an 
acre compared with yours. Your land will produce fully twice as 
much. We find our hills are no good for anything but fruit, but we 
can grow fine fruit. I was born there and consequently stayed, and 
I believe I prefer to remain, but if I were going to move away, I 
believe I would come east. 

To get apples, we must have orchards. The old orchards down 
there that were planted about thirty or forty years ago are nearly 
all dead. They don’t live long with us. They bear themselves 
to death and die while they are in their prime. In fact, you can’t 
find an orchard that is over thirty or thirty-five years old. They 
come into bearing early and we push them hard. When an orchard 
gets to be twenty-five years old out there on those hills, it is like 
an old horse that vou work to death, or a man who has worked 
himself to death. Whether it is better to grow trees that way is 
to be seen. We get the apple trees down there to bear when they 
are five to six years old. Rome Beauty and Ben Davis begin to 
bear well from eight to ten, and you can get enough before that to 
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pay for the picking and yet the soil is naturally so poor you can’t 
raise a disturbance unless you plant a saloon there. Some of the 
large orchardists out in the West have several hundred, some a 
thousand, and some five thousand acres, but they can’t care for 
them properly. I believe that the man who has no more than he can 
care for properly will grow the best apples. Very few of them have 
more than forty acres, and I believe very few depend on hired 
labor altogether, but use the labor they have in their own family. 
They grow better fruit, simply because they can do the work on 
time. We had a fine bloom on the trees last spring, the weather 
was good and we began to spray. Suddenly the weather changed 
and we had to quit. Some varieties that bloomed sooner were all 
right. We had some good apples, but the apples that bloomed late 
had the apple scab. We cleaned up the crop but most of them were 
scabby, and all inferior, some of it due to drouth, so that I believe 
the man who has the small acreage will make the best success. 
There are lots of places in this country as well as that, that could 
be profitably put to fruit. There are lots of places that the soil gets 
washed away and if that was put to fruit under the soil-mulch 
method, instead of wheat, I believe in a few years they could make 
a good fortune out of it, if they care for it properly. You cannot 
do it in growing wheat or grain of any kind. Because we are on 
those hills, which we cannot cultivate, we had to do something else. 
We would work the soil and a big rain was very likely to wash the 
soil away with it. It took all the fertility out of the soil and we 
eould not replace it without great cest. We saw that we had to 
keep the land in grass. We mow the grass and leave it on the 
ground and haul out manure and straw and any other coarse ma- 
terial we can get. Look at the forest. You find the water going 
from it perfectly clear. It is not taking the fertility and the soil out 
with it. They stay right there. The leaves form a mulch and that 
forms fertility when it decays. That is what the forest needs and 
what we want for fruit trees. I believe that fruit trees as well as 
forest trees take up great quantities of water. I found some fig- 
ures the other day, telling how much water a tree will take from the 
ground. Some one made a test and it was found that a tree took 
up 250 gallons of water per day. First, it has to produce the leaves 
and then the apples. Of course, water is going out through each 
one of those leaves every day, so you see it takes an enormous 
amount of water and you must keep that water in the soil in the - 
form of soil moisture, and we find our mulch helps do that for us. 
I don’t believe we need the amount of fertility in the soil that you 
meed for a grain crop and I don’t believe apple trees will pay as 
well for a feeding of plant food in the form of commercial fertili- 
zer as wheat, grass, corn and other things of that kind. On the 
other hand, they do not require as much water as the fruit trees 
do. At one time the entire surface of the earth was barren. After 
a time, a few forms of plant life began to grow. This in turn de- 
cayed, and the land became better as years went by, till we had 
quite a good lot of vegetation on the earth. That land got better 
year by year simply because there was plenty of humus in the soil. 
I don’t see why the land should not get better year after year, 
but in many cases it is getting poorer every year, because the peo- 
ple are taking out everything there is in it. You cannot have a 
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sufficient amount of moisture in the ground and neglect the humus 
and that humus must come from decaying vegetation of some kind, 
and unless you have it, you don’t get enough moisture and it is too 
expensive to buy enough, but we are doing what I think is about as 
good. We are using the sod mulch system. We keep our hill- 
sides in grass. We mow this grass about the last of May or first 
of June and leave it on the ground. We generally mow it again 
through August or September, leaving both of those lots of grass 
on the ground to form a mulch. We don’t plow it up at any time, 
because I saw the land washing away everytime we would plow. 
I believe I stated a while ago that all the manure we make is carted 
into the orchard. We don’t put manure around all the trees, because 
we don’t have enough. We try to go to some of the poorest places 
or over some poor spot where we cannot get grass to grow. I don’t 
believe in having barren soil. 
You can’t make fruit growers out of men who do not love the 

work. They generally make a failure of the work unless they love 
the business. If he don’t know anything about the business he had 
better keep to live stock or grain growing for such men are going to 
make a failure out of it. Then after growing the fruit, they have 
to learn to make a success of disposing of it. I will talk of that a 
little later. 

There are lots of apples eaten and the cores thrown away so 
that we find seedlings coming up out of the ground; in some re- 
spects a great deal better than three-fourths of the varieties grown 
by the nurserymen in the country. The people want some of these 
new varieties and they can get them very cheaply. I believe that 
we have several varieties down there, two or three, that are worth 
the attention of people to make a trial of them. There are lots of 
apples that do well in one place but don’t do well in another. There 
are lots of apples that look poor but are excellent. People must 
be educated and know what to appreciate in an. apple. You may 
go on the market but be deceived by appearances. When a person 
learns to appreciate a certain apple he will ask for it every time. 
For instance, you buy a Grimes Golden once and find how good it 
tastes, you want to buy more of them. You can sell these apples 
after they are known at higher prices than Ben Davis, and yet 
Grimes Golden won’t hold its good color under certain conditions as 
well as Ben Davis. They look bad after they have been carried 
around for a few days and bruises will show on them. Some peo- 
ple, not familiar with varieties, seeing a Ben Davis and a Grimes 
Golden, would pick out the Ben Davis every time because it looks 
better. For that reason, a red apple takes better on the market than 
a yellow one. I believe that some of the best apples that have ever 
been grown in this country are just simply seedlings and the people 
don’t know the parentage of them, and that only a comparatively 
few appples have been introduced, the parentage of which is known. 
The time is coming, however, when more attention will be paid to 
this matter than at present. Luther Burbank is bringing out great 
things, but he is not working on the apple as much as other fruits. 
My father used to set out his trees down there when he com- 

menced in 1860, east and west. What I have planted of late years, 
have been set with the curvature of the hills, so we can drive through 
an orchard better and they were set out by guess. I believe I showed 
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a picture of two of our young orchards set out that way and the 
distance apart to set them will depend on the variety. My trees are 
about twenty feet apart. I wouldn't advise you to grow trees that 
close, but such as yellow Transparent and Wagner we plant about 
twenty feet apart. Such small trees will never grow to- 
gether. <A little further apart will, of course, give you more room 
to cultivate, but in sod; if you are going to let the ground stay bare, 
then by all means have the trees planted so they shade the ground. 
If you have the trees set close together they will take out extra 
moisture. The old orchards down there are trimmed too high. I 
have seen some you could drive horses up against the trunks. If 
don’t believe in setting trees that have the first limb started three 
or four feet from the ground. IJ want the limbs to start out not 
more than two or three feet from the ground. I don’t care if it is 
only a foot. Such trees will begin to bear younger than if the limbs 
are up higher. One reason why I prefer to start limbs down there, 
you don’t get the blossoms and the fruit on young wood on apple 
trees. The older limbs form fruit buds a year or two sooner than 
new limbs higher up. I don’t prune my trees as much as some 
people for the simple reason that I don’t believe it pays me. If I 
could do it myself, I would do it, but I don’t want a man to prune 
in my orchard who knows nothing about it. I don’t do much prun- 
ing, especially after the trees get to a good age. I believe you will 
have a better crop of apples than if your tree is pruned out very 
thin, the frost won’t injure the buds as quickly. I have known my 
trees to have a good crop of apples while my neighbors would have 
none because we had plenty of limbs and they did not freeze out. 
I¢ is true that you may have too many apples on these trees when 
you have so many limbs, but the next best thing is to thin the 
apples. As the tree grows older you will get those limbs out, or they 
separate. 

MR. PRICKETT: Are they not in the way at picking time? 
MR. COX: You don’t want to get up in the tree, but get up on 

a ladder to pick. You don’t want them so thin that you can climb 
anywhere. I know my practice don’t suit a whole lot of people, but 
I find by experience that the other people don’t do any better. You 
don’t have to follow my advice. What you want to do is to go up 
in your own head and think out your own proposition and apply 
the principles that are best adapted to your conditions. I said the 
trees begin to bear earlier. It is true. You can also spray your 
trees lots better than if it is a way up and you can thin your fruit 
lots better and can pick them lots easier and cheaper and are not 
nearly so apt to have them blown off in a wind. I don’t know how 
true it is, but will give it for what it is worth. Mr. Vergon of 
Delaware, Ohio, says that he has no borers in his trees with such 
low heads, as the eggs do not hatch in the shade. 

SPRAYING. 

If you bring these trees up to bearing age, you cannot grow very 
good apples without spraying. You must spray now. If you are 
going to spray, you want to know what to spray for. If you have 
San José Scale in your orchard you don’t want to go in there and 
spray with a fungicide—arsenate of lead, or something of that kind. 

We used to have a little San José Scale in our orchard. Got it 
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about 1889 on peach trees from New Jersey. The peach trees were 
set in amongst the apple orchard, and we found San José Scale 
on the apples several years later. Those trees came from Lovett 
and we suppose that is where we got the seale. Well, we began 
spraying those trees with crude petroleum and have been doing it 
continuously ever since, using lime-sulphur of late years, and for 
two years I haven’t seen a mark of scale on the fruit in my orchard. 
Now, I am not certain that there is anything better than lime- 
sulphur. I have boiled my own lime-sulphur by fire. There are 
brands of prepared lime-sulphur. I haven’t used any of them. We 
must not only spray a little, but understand the business and spray 
thoroughly. I am satisfied that there is not one grower in ten 
who sprays thoroughly. I don’t know whether you do any better 
spraying in Pennsylvania than we do over in Ohio, but over there 
I find localities where they don’t spray at all. In the spring, 
we spray before the bloom, with Bordeaux, for apple scab, because 
we believe that we cannot keep those fruit stems clean any other 
way. If we don’t spray just before the bloom, the chances are 
that the apples will be covered with scab. There has been many a 
good apple crop saved by spraying just before the bloom. If one 
has the scale and sprays with lime-sulphur before the bloom, that 
will be sufficient fungicide to take the place of Bordeaux mixture. 
In fact lime-sulphur is coming to be a good fungicide when applied 
on the foliage if you know how to make it. I might as well tell a 
few things. Mr. Scott, of the Department of Agriculture, made an 
experiment a few years ago with self-boiled lime-sulphur (you can- 
not spray with lime-sulphur boiled with fire without injuring the 
foliage), and I think he has used arsenate of lead with it, with good 
results, also. Some say they can’t be used together. I don’t know. 
I believe in the West they had no burning of foliage and no russet- 
ing of the fruit from lime-sulphur, self-boiled. 
Now as soon as the bloom drops off, there is a little miller called 

the codling moth, and the time has come when every grower must 
spray for this little rascal. When we have June drop, the wormy 
apples fall off. For the codling moth we use about one and a 
half to two and a half pounds of arsenate of lead to fifty gallons 
of water. Don’t wait until all the bloom drops. I begin to spray as 
soon as the bloom begins to drop off and then go back again and 
spray in about a week or ten days. At the last of June we make a 
jate spraying and the last one the last of July or the first of 
August. That makes five sprayings in all and then we get very good 
results. We usually have very few wormy apples. Two years ago 
we never looked over the fruit when we were packing, because 
wormy apples were so scarce they didn’t show. 

Now, what kind of sprayer to use? I would not like to advise 
any particular kind of sprayer. There is more in the man than 
there is in the sprayer. You will get about forty pounds pressure 
with the ordinary hand pump. You cannot do a good job of spray- 
ing with that pressure. I would want not less than 100 pounds 
pressure, that will give you pressure to go clear through the trees 
and make a fine mist and that is what you want. I am using the 
Friend nozzle the last year or two and I like that better than any 
I have ever used. There are several on the market that are said 
to be as good as that one. 

MR. ROBERTS: Do you use the same nozzle for winter work? 
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MR. COX: I have always done my winter work with lime-sulphur. 
If you use oil, you might require a finer nozzle. Did you ever use 
a Friend nozzle? 

MR. ROBERTS: I use it in summer time for Bordeaux, but want 
a finer nozzle in winter time. 

MR. COX: If you are putting on oil, you might possibly require 
a finer nozzle than that. i know that to spray with oil, you 
want a finer spray than for Bordeaux mixture and with high pres- 
sure it will be finer. When spraying you should have a good supply 
of water on hand. I have a reservoir right on the top of a hill 
which gives us a good supply of water and it is then piped down to 
our mixing shed and we have the water run down the hill by its own 
gravity. Now, if a person has to dip the water up from a spring 
or stream it makes very hard work. You ought to have the water 
so it will run as soon as you turn it on. A person who has a 
large orchard should by all means have the water provided. I be- 
lieve that if you would lay some tile out through a field on a little 
higher ground, when it rains you would get a good supply and could 
drain it into a reservoir or cistern. Anyway a person that has a 
large orchard needs a large water supply and must have it provided. 
I have known times that you couldn’t get water out of a spring when 
you needed it. The most of this work must be done at the right 
time if you want to do it at all. All of you know that as the trees 
grow up in the spring and you make one application and the new 
foliage comes out you require more sprayings on those trees to 
keep the new leaves covered with this fungicide, so that is one 
reason that you need to spray to keep these all covered up, and you 
can’t have apples growing on trees as they should grow unless you 
have good foliage. Some varieties are very susceptible to this leaf 
disease, and there are other varieties that will have better foliage 
but the trees that are susceptible must be sprayed often. It is not 
only that way during the summer but it is that way during the fall. 
Did you ever think why those apples all fall off. We used to have 
them do that way in Ohio and I expect they did over here. Those 
apples hang until late in the season since we have sprayed the trees 
and get a good color. A person who has a large acreage of orchard 
need not expect to dabble in politics or set on the fence, and grow 
good fruit. You need the boss right there and he might just as well 
carry a rod. Your men don’t know what you are spraying for. 
They don’t know what you are spraying with. You ought to tell 
them what you are doing and explain to them the reason. They 
ought to be more than mere machines. I know as a general thing 
we have a poor class of help along that line, but there is hope for 
improvement. 

Thinning out is probably the best way to get rid of the culls. 
You will probably grow more apples the next year if you get these 
culls cleaned out. I think that apples should be thinned down to 
one in a place, although it depends on the variety to some extent. 
Member: Do you take those apples out of the orchard? 
MR. COX: Some people advocate gathering them up, but we 

never do. 
MR. TYSON: Do you have any varieties that grow in pairs? 
MR. COX: Yes, there are a good many varieties of that kind, 

and they should be thinned to one in a place. Those kinds that 
grow in clusters sometimes are entirely too thick. If you leave them 
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that way the trees will break down. The best way is not to pull 
on the apple straight down, and then you will not pull off the whole 
bunch. The only way to do it effectively is to take both hands. 
Lots of people take hold of it and give it a jerk, and pull the next 
year’s fruit bud off with it. An apple to be picked to keep good 
should have the stem left on. Now it doesn’t cost very much to thin 
a fair sized tree, and I am satisfied the apples will be a great deal 
better for it, and it will leave the tree in a much better condition to 
bear the next year. That may seem a little strange, but there are 
lots of people who don’t do this. They let their trees over-bear one 
year and the next year they have to recuperate because they worked 
too hard the year before. You want to thin your apples a good dis- 
tance apart. 
CHESTER TYSON: How far? 
MR. COX: It depends on the variety. I don’t know how far, 

but I believe they ought to be thinned down to one at a place, and 
if that isn’t enough have them so that they will not touch one 
another. 
CHESTER TYSON: Do you have any varieties that grow to- 

gether? 
MR. COX: Yes, a great many varieties of that kind, Rome 

Beauty grow two or three in a bunch. You can throw them down 
cheaper than you can carry them down. If you pick them you have 
all those culls to pick out. I believe you will save in labor right 
there, and will have a good deal more pride in your work. We make 
our own barrels on the farm and have them on hand when the crop 
is ripe. I believe every grower, if he don’t make his own barrels on 
the farm, should have the barrels made early in the season, so that 
extra money for those packages when he must have them. I be- 
lieve a person ought to have all the packages that he thinks he is 
liable to use at all, so that if you should have a hundred or two 
barrels of fruit more than expected you won’t have to lose time 
getting more barrels. We have been making two pickings in our 
orchard for many years. That may seem strange to some people, 
but I think it is the correct way, especially with summer apples. I 
wouldn’t think of gathering a crop without picking two or three 
times. Those apples don’t ripen at the same time. An apple will 
grow as long as it hangs on the tree as a general thing, and while 
it is growing it will take on a better color. People pay for color 
when they go to buy an apple. The leaves generally fall after we 
have a frost. I don’t think the apples quit growing until the wood 
ripens or the stems loosen in the apples. Some people used to think 
that is was the hot sun that made the color on the fruit. You cannot 
have good color on your fruit if you have hot days and hot nights. 
About the middle of August we happened to have an awfully hot 
dry spell, and consequently we did not get the color on the apples 
that we usually have just because it was so dry. I don’t know 
whether it was the same over here. It was so dry that I can say 
there is not a single green field of wheat in Southern Ohio. That 
may seem strange to you, but it is a fact. I never saw wheat show- 
ing green at all until I crossed the Potomac River. We had a few 

little showers every month but it did hardly any good at all. I be- 
lieve it was two years ago we had fifty-seven inches of rain. While 
the usual rainfall is about three and a half inches per month, we 
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have had only about five inches of rain since the middle of August, 
so that we have very little rainfall the past season. We are 
trying to grow a good many apples down there that will ripen 
through the summer and fall clear up to the winter time. We have 
a wagon on the market nearly all summer and all fall. It pays to 
sell apples in baskets and grade them up nicely. We try to grade 
these early apples. We found that if we would put all of them to- 
gether that they want to pay just about what one of these cull 
vaskets is worth. Consequently, he best way is to put in nice 
apples and have them just as nice as you can get them. For the 
past two or three years, we have sold a great many of these apples at 
$2.00 a bushel. Of course, they sold cheaper than that sometimes. 
Some years they don’t sell near that high. We cannot blame a per- 
son then for setting out a few early varieties on his farm. I am 
setting out more Jonathan and Grimes Golden of late years than 
anything else as we have plenty of Rome Beauty. I don’t believe 
I would like to plant an orchard of mixed varieties very much. 
For instance, set out blocks one row of one kind, one row of another 
kind, and so on. I believe in setting out a full block of a kind, or 
not‘less than four rows of a kind. It is said by some people that 
you get much better fertilization by having these varieties mixed 
in that way and still I believe it is better to have more than one row 
of a variety if you care to do that. I would make it four rows 
anyway of one variety. The highest point on my farm is 350 feet 
higher than the lowest point and not over one-fourth mile apart. 
There will be a slope and then there will be a place nearly level 
again. That’s the way the hills are situated. On those banks a good 
many of those apples will roll down to a level place and it doesn’t 
hurt the apples very seriously on the grass. If there were a good 
many rocks, it would be different. I never saw a rockier place in 
my life than I did coming over here. We picked the rocks up out of 
our orchard very readily. 

In giving to those local markets, a person must learn to be a 
salesman. It takes a man to learn the business and get acquainted 
and let people know that you would like to do business with them, 
etc. Now, it takes a man to be trained up. One man can go in 
there and he will get twice as much out of his fruit as another man, 
and I believe in training up the boys as they grow. Let them go in 
there and learn it. I took up the business somewhat myself for a 
good many years and I believe that if it is not too egotistical to say 
it, I can do better than any man on my wagon. The man that is hon- 
est has no trouble in getting plenty of trade and the man who is hon- 
est in buying is honest with the man who is selling. They are will- 
ing to pay you whatever you get for the rest of your fruit. We 
have quite a good many grocers and fruit stands and have a good 
trade among them all. We have a telephone running out to the farm 
and they can call me up any time and give orders. When you have 
got enough stuff you can go nearly every day. An occurrence hap- 
pened down there last summer. A man took some potatoes to town. 
He had them in a bushel crate and sold them to a Jew. The Jew 
looked at them and found some small ones among them. He said, 
“IT want good potatoes. Take those small ones out.” The farmer 
picked the little potatoes out and still there was a bushel of large 
potatoes. The Jew said, “pour the little potatoes back and 1 will 
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take them,” but the farmer said, “These are mine. There is your 
bushel,” and kept the small potatoes. The buyer is willing to pay 
you for good potatoes and if you have any culls, sell them as culls 
and get that much extra. We generally pack about three grades 
of them and then have some culls besides. This winter we have a 
good many cull apples. We pick out nice uniform apples first in a 
basket to face the barrel with. In fact we would rather not have 
the extra large ones along with some not so large. If you have 
some big ones there and pack a few little ones with them, they will 
be noticed at once. The first grade is two and a half inches in 
diameter and up, and fairly good color. So have that barrel marked 
“Fancy.” You want to have on it the name of the variety and the 
name and address of the grower. I use three colors of ink for my 
stamps. The best is marked “Fancy Rome Beauty, grown by U. T. 
Cox, Proctorville, Ohio.” Fancy, will indicate that that’s my best 
grade, and it is stamped on there in blue. The next grade is stamped 
in red. We call them “Choice Rome Beauty apples, grown by U. T. 
Cox, Proctorville, Ohio.” If you can’t read the writing you can 
tell by the color what grade of apples you have in the barrel, they 
are perfectly free from scab. They are nice. We have another 
grade, smaller than that, sometimes. Some drop that are not wormy. 
We pick them up and take them into our local market and sell them 
right there. Sell them as drop apples and some of you would be 
surprised to know what we get out of them. Last year we got $2.25 
for drop apples without the barrel. In addition to that there are 
some scabby ones and we put them out in a different grade and 
just call them Rome Beauty. They are marked in black. There 
will be some one coming along presently who will want to buy some 
of these apples for home use, or a little cider, or I don’t know what. 
I believe it is a detriment to ship them to a city market. I believe 
it is a detriment to the trade to have any of them in there. The 
Rural New Yorker had a picture of something like that. We are 
ruining the trade of this country by doing so. If it says good apples 
on the head of the barrel, there should be good apples in the barrel. 

It is said by some foresters that we ought to have a consider- 
able part of this country in forests. Why shouldn’t the apple tree 
or some kind of fruit tree take the place of the forest trees to a 
great extent? We can do a great deal to extend our apple markets 
to foreign countries. The western growers are getting big prices 
but they cannot grow any better apples in quality or color than we 
can. If we had those same men transported over here in this coun- 
try with practically the method they are using out there, I believe 
we would have as good apples as they have. I believe there is 
something else needed. Not every man can pack apples. I believe 
we need an association to pack the fruit and have the name of the 
association and their guarantee on the barrel or box. Then the 
buyers would not need to spend days and weeks in buying those 
apples. They would just simply come to the manager of the asso- 
ciation and say, how much will you take for your apples this year 
the way you are putting them up? It would be cheaper for the 
buyer to have them packed in this way than if he had to go and hunt 
them up, so I am looking for the time that the people get educated 
to grow, grade and pack these apples. I don’t know if you people 
have done anything in that way. We are making preparations down 
in Southern Ohio at present. They sometimes return as high as 
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$75.00 an acre clear profit on that worthless land. I think you are 
making a success under you conditions so you certainly should 
study your conditions and apply the best methods. 
PROF. STEWART: Do you raise orchard grass? 
MR. COX: We generally sow clover and orchard grass together. 

I believe a little mulch applied oftener would be more effective 
than a whole lot. 

PROPOSED NATIONAL LEGISLATION FOR UNIFORM PACK- 
AGES, ETC. 

By Mrs. Ls (cOx, 

I don’t know why you called on me to open this discussion. I am 
sorry that Mr. Rothwell cannot be here and I am sorry that I can- 
not fill Mr. Rothwell’s shoes, but I can’t begin to talk with him. 
I have studied a little bit on this bill in regard to regulating inter- 
state and foreign shipments of apples and I have come to the con- 
clusion that we should have some such a law as this, but there are 
some few points in it that are objectionable to some of the growers. 
One of the points is, that the box that they specify in that bill must 
have certain dimensions. Now some varieties of apples you could 
pack in that to a greater advantage than others. I don’t see why you 
couldn’t make a box a different shape if you wish to. I don’t see 
why you should make the box just the same for all varieties. An- 
other objection that I would have to it, you cannot erase the marks 
from a box without having a penalty attached to it. That may be 
right and it may be wrong. If you have a box and pack apples in 
that box, that are not according to the grade that is marked on it 
and you wish to erase those marks, you cannot do so without being 
subject to a fine. This law, as I understand it, carries a penalty of 
25 cents to a dollar for each package. I think we should be allowed 
to pack them in any shape, provided we mark on the package just 
what is contained therein. The people of other countries are getting 
distrustful of the American people because they buy so many apples 
that are not true to the face. These people buy choice Baldwin or 
any other variety and expect a high grade fruit, but when they open 
the box, they find that it is very inferior cull stuff. And some 
people also put in the fruit buds and the leaves off the trees, simply 
to fill up, but, of course, that is an exception. But, anyway, we 
should not have anything there but what the box specifies. Now, 
if a person wants to put up apples, he ought to have the privilege 
of selling those apples somewhere. It is all right I believe that we 
put certain restrictions on apple packing. I would like to see Con- 
gress pass that bill or another one with similar regulations. It is 
under the direction of the Department of Ariculture and if a per- 
son does not pack his apples honestly and market them honestly he 
should be fined. That practice is ruining our trade in this country. 
We lost a great deal last year and our foreign trade is lost. I say, 
lost, simply because we sent out so many apples that were not hon- 
estly packed. Canada has some such a law as this and they can ship 
apples to foreign markets, and they can get more money for them 
than for the apples that come from the United States. The people 
are subject to a fine if they don’t put these apples up honestly, and 
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that’s what we ought to do. If people are not honest, they ought 
to be made honest, in this case any way. Not only the growers, but 
I am here to say, that the buyer is just as dishonest in his dealings. 
He will buy another man’s apples and he will face the barrels with 
the fine grade and fill the rest of the barrel with culls that he bought 
from some other man, and market them ali as the honest man’s 
fruit. I understand that there has been several objections made to 
this bill that 1 haven’t mentioned, and I think a few of those things 
ought to be changed to allow certain things. I believe this law will 
be a great benefit to the growers so that no man can brand a package 
and have inferior stock in it. Possibly there is some one else here 
who is better posted on this than fam. I thank you. 

MR. E. C. TYSON: I do not feel qualified to express an opinion 
upon this important subject. It is a matter, however, which seems 
to me to be of great importance to fruit growers and one which 
has claimed quite a little of our attention for some time. In order 
to familiarize ourselves with the situation, as it now exists through- 
out the United States, we have had quite a little correspondence 
with other Horticultural Associations. We discover that there are 
five different dimensions for a heaped bushel in the United States, 
which becomes confusing in the matter of ‘inter-state shipments. 
We regard this point of sufficient importance to justify consideration 
by the Porter Bill, looking toward the establishment of a legal 
bushel for apples and other produce of like character. We believe, 
however, that the matter is not mentioned in the Porter Bill as 
it stands at present. Our correspondence also developed the fact 
that there are numerous conflicting dimensions for apple boxes and 
also a wide interest in the passage of a suitable law of this kind. 

Our Western correspondents al] strenuously object to the adop- 
tion of an arbitrary length, width and height for an apple box as 
provided by the Porter Bill, and in view of the conflict which is 
sure to arise over any attempt to thus prescribe a definite dimension, 
it is our opinion that it would be better to confine the proposed 
standard to a statement of cubical contents both for the bushel and 
the box as well as the barrel. 

It is our opinion that 2,440 cu. in. most nearly represents what 
is likely to prove satisfactory as the cubical content for a legal 
bushel, our conclusions being based on the average of many replies 
to inquiries as to what would be a proper amount of heaping for a 
bushel of apples, namely a three-inch cone on a Winchester bushel. 

It is likewise our opinion that 2,440 cu. in., which is practically 
the same as the Colorado box, also represents the proper size for 
a legal box with the additional advantage, as experiment proves, 
that three boxes of apples of that size just nicely fill a standard 
New York barrel. 

The Porter Bill in its present form establishes three grades of 
apples on a basis of cross-section diameter, which shall be applicable 
to all varieties of apples, irrespective of their characteristic size. 
It seems to us that the Canadian method of grading combined with 
that practice in the far West would be a better basis of packing. 
That this method is satisfactory in Canada is borne out by a recent 
letter from Mr. Alexander McNiel, Chief of the Fruit Division of 
the Canadian Department of Agriculture in which he says: “The 
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various Provincial Fruit Growers’ Associations of the Dominion 
have all placed their satisfaction on record by resolutions heartily 
endorsing the Inspection and Sale Act.” 

It seems to us, however, that the Porter Bill fails to consider the 
most important point of all, that of requiring that the packer place 
his name and address upon every package. A regulation of that 
kind would certainly of itself prevent a vast amount of fraudulent 
packing. 

As Mr. Cox said, it is time for us to be getting busy. The 
fraudulent packing of apples has already resulted in immeasurable 
loss both at home and on the foreign markets. Canadian fruit, 
backed up by the government guarantee, is beating us right along on 
the Continental markets. We have already suffered severe loss on 
this account so that prompt and vigorous action is essential. New 
York growers are alive to the almost suicidal folly perpetrated there 
last year and are actively back of any legislation which will correct 
the abuse. It seems to me very important that the National Legis- 
lature enacts suitable laws governing the interstate, territorial and 
foreign shipment of apples making it unlawful to use short pack- 
ages, or to ship closed packages of apples without marking each 
one with name and address of the packer and a correct statement 
of the contents. It is our belief that such a law should contain the 
following features: 

1st. Establishment of capacity of a legal bushel for apples 
expressed in terms of cubic inches. 

2nd. Establishment of capacity of a legal “box” as being 
identical with that of a legal bushel with privilege to use a 
smaller box by marking it with the fractional part of a legal 
box which it contains, or with the number of fruits which it 
contains. 

3rd. Establishment of capacity of a legal barrel in terms of 
cubie inches, adopting that of the Standard New York apple 
barrel as nearly as practicable. 

4th. Establishing a suitable number of grades of fruit one 
of which must be used on every closed packages packed for 
interstate, territorial or foreign shipment. 

5th. Requiring that every closed package containing apples 
for interstate, territorial or foreign shipment bear the name and 
address of packer and the name of variety contained therein in 
addition to grade marks. And that all fancy and Ist grade 
fruit also bear the name “American” when intended for ex- 
port. 

6th. Providing suitable penalties for violation. 
I would like to hear from Mr. Catchpole. 

MR. CATCHPOLE: I would like to have Prof. Wilson’s views. 
PROF. WILSON: I shall have to plead ignorance. I know there 

is such a thing as the Porter Bill, but I don’s know enough about the 
details of the subject to discuss it intelligently. 

MR. CATCHPOLE: Your secretary has covered this matter in a 
very intelligent way and has gone into it in detail. A little history 

-of this: We, in the Empire State, have been feeling our way in this 
question of regulation since the society was first organized. Last 
winter during some of these meetings, we realized the great neces- 
sity of doing something along this line, and we intend to take this 
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matter up at the next meeting. The trade is lost to us. It means 
as much to you people here as it does to us. What are we going 
to do about it? Some of us who have had experience in these things 
favored the Canadian Law. International jealousies interfered. 
Just that one word, “Canadian” was like a red flag to many of our 
people. It was impossible to do anything in our meetings as there 
was too much opposition and it seemed best to do something in a 
quiet way, and finally they agreed to compromise and I think it 
drifted along until about the first of June. The present bill is weak. 
It is awfully weak. Iam very glad that your society has taken this 
matter up and believe you have an outline of something here which 
is very much better. Some of our people objected to inspection. 
That is, they thought that a careful grower with an established 
trade under an established brand should be permitted to market his 
fruit in that way. A majority of our growers, however, found it 
would be a benefit to the trade to have a suitable law. But the 
proposed law does not put it strong enough. As the matter now 
stands, the one who would purchase a carload of apples in the East 
has to take his chances. Our English friends are able to deal in 
Canadian fruits as our people here deal in cereals. There is a very 
large fruit firm in England. For two years the head of the con- 
cern was with us. Now he is able to buy carloads of Canadian 
apples, to buy ten carloads if he wishes. He knows what he is 
buying. He has the guarantee of the Canadian government back of 
him. The method of packing which prevails here is getting worse 
and worse every year. As friend Cox said, the dealers are the worst 
sinners. They certainly are. They throw the blame on the grow- 
ers. The local dealers buy a few of the good crops along with the 
bad and it is all sold. They take enough of the good to fix up both 
ends. If there is trouble at the other end, they compromise. There 
seems to'be no limit to the low grades of fruit that is being put 
in the apple barrels. Another disadvantage to this old method of 
packing fruits is that the grades are growing lower and lower. I 
regret that to-day in Western New York they are packing a cider 
apple and sending out carloads of this low grade fruit which goes 
on the market. You people of this territory are growing fine fruits. 
You should pack them well and be protected in a good market. 

Without taking more of your valuable time, I would suggest 

that before you people adjourn here in this annual session that you 
appoint a committee to attend our New York meeting and look into 
this matter of legislation and give us encouragement and we hope 
before the winter is over to pass a bill. We would be very glad to 
have a representative from this association meet with us in some of 
our big meetings up there. I hope that you can see your way clear 
to make such a trip. 

MR. CHESTER TYSON: I would like to ask Mr. Catchpole whether 
it is the general feeling of the people that the Porter Bill can pass? 
MR. CATCHPOLE: I think there are great doubts in regard to the 

Porter Bill for some reason which it would not be proper to state 
here. 

MR. E. C. TYSON: I have the same information. I am informed 
from several sources that on account of Mr. Porter’s political ene- 
mies, it is very doubtful if anything can be done and Mr. Porter 
was defeated for re-election, and I presume goes home the 4th of 
March, 
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MR. ROBERT M. ELDON: I think the growers ought to become 
good politicians. I think that we don’t take enough interest, no mat- 
ter what the subject and I think we are especially slack in the fruit 
interests. The man who represents us, no matter where he goes, 
should be a man who is fully alive to the fruit interests of this 
county. I have yet to learn whether they have ever said anything 
favorable to the industry or whether they have ever been approached 
by fruit growers or individuals to claim their help. I don’t think 
we take enough interest in it. They are just as able as those fel- 
lows who get what they want. Now I am not criticising anyone in 
particular, or anybody who represents Adams county. The good 
people who want good laws can get them if they go after them. 
There is cause for the distrust of the American people. It seems to 
me that the legislature ought to be honest. Those that are not 
honest ought to have something direct applied to them. President 
Roosevelt says that you cannot get anything by wishing for it but 
you have to go after it. If the people who attend to these local 
elections of ours are not people to associate with, let us go and boost 
it up. 

MR. E.C. TYSON: I would like to say in regard to your question 
that Congressman Lafean assures me that he is very must interested 
in the fruit industry of this country and in fact, said that he was 
willing to be responsible for any suitable bill that was presented. 
MR. U. T. COX: How about personal letters? I think a personal 

letter will have more influence than representatives from any or- 
ganization. I cannot say what will be done with the vote from 
our Congressional district, but I know our Congressman, and also 
I know the Congressman in West Virginia and both of them per- 
sonal friends. [{ think that has more to do with it than anything 
else. 

PROF. STEWART: I think that both of these suggestions are - 
good, the legislator as well as the postage stamp, and one of them 
does not interfere with the other. It is an easy matter to do both 
and I think there is probably no one thing any more important to the 
fruit growers everywhere and particularly here in Adams county, 
than just this matter of an honest fruit package throughout and if 
Adams county can grow such fine fruit as we see here they ought to 
be protected init. They will be putting out a first class article. They 
don’t want somebody else to buy these apples and use them for 
facers and destroy the reputation that Adams county may make. 
Now that is just looking at it from the Adams county standpoint, 
and we cannot have it said of the fruit business that it is dishonest 
and that such things are practiced regularly upon the consumer of 
apples as have been reported in the Rural New Yorker recently. 
Readers of that paper asked the editor where they could get a 
barrel of Baldwin apples, honestly put up and he told them. Now 
I may say, that apples, if we can really make them honest, the con- 
sumption of apples is increasing and the price of apples is the only 
one of our fruits so far as I have been able to make a study of it, 
whose average price is increasing. I recently got the quotations 
from the Rural New Yorker, taking the matter monthly since 1880, 

and examined the average price of fruits to determine whether the 
price of fruits was going up or down and it is going down in every 
class of fruit that I studied except the apple which is going up. 
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The average ten year price in the eighties was about $2.53 per bar- 
rel, in the nineties the ten year price on the New York market was 
something like $2.60. This was the average price for the Baldwin 
apple and the Baldwin apple was not selling at the highest price. 
In this last year apples were selling at $3.27. It simply means that 
the apple consumption is increasing even under present conditions 
of inferior and faulty pack. The price of apples will increase. If 
we can protect the consumer, it will increase more rapidly. 

MR. E. C. TYSON: Prof. Stewart said that the Rural New Yorker 
was asked where a certain man could get a barrel of perfect apples. 
I just want to say for your encouragement that in answer to this 
the Rural New Yorker replied that if he would send his order to 
any member of the Fruit Growers Association of Adams county, 
he would get straight goods. This is very encouraging, but it also 
places upon us a great responsibility. We have it in our hands to 
make or mar our reputation and if we fall down it is our own fault. 

MR. McKAY: I had the pleasure of attending the Bedford County 
Fruit Growers Association a few weeks ago and while there, J 
met a Congressman and I was wondering if a Congressman ever 
attended this Fruit Growers Association. I don’t remember of 
ever seeing one on the program. It may be that you have no 
Congressman here but they have at Bedford. I was pleased to see 
there the Congressman, and by the way, I had the pleasure of meet- 
ing him and went out to his fruit farm, and, just to show you— 
the last election he was elected by a big majority. I found out that 
he is interested in everything that the fruit growers are interested 
in, and he takes a personal pleasure in helping them along. He 
goes to their meetings and so I think that it is partly your own 
fault that you don’t get acquainted with the Congressman. Presi- 
dent Roosevelt was the first president that ever recognized the 
farmer; and in reference to packages I want to say that New York 
State last year did put up apples in bad shape. The prospect was 
that apples would be high and they put up all kinds of apples. 
That is what kept the price down last year. I think that there isa 
general improvement in packages and the general impression now 
among men is that they must put up a good package, an honest 
package, if they want to get a good price. I don’t handle many 
apples but I must say that the packages are much better than they 
have been. There is one thing that has attracted my attention. Of 
course, the forests have been cut off and in spite of the Govern- 
ment’s efforts to keep them up, wood is getting higher every day, 
and I was wondering if you cannot get up a package out of straw 
board and I think the time is coming that you will probably want a 
little different package. In this connection, I wish to say that the 
package is growing small, even out in the West. I notice the pack- 
age here is smaller than it was last year. Now about the prices. 
Washington apples sold in open market for as high as $3.00 a box, 
probably they wholesaled at $2.00 a box. A Pennsylvania gentle- 
man received $2.50 a box last year for his apples. I don’t believe 
that there was one apple that wasn’t perfect. His customers were 
pleased and this year wanted more but he did not have any this 
year. The apple market is improving. The package is improving, 
and I think if you get your Congressman and show him what you 
are doing, when you want anything he can get it for you. 
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GENERAL ORCHARD MANAGEMENT. 

Prof. CHARLES S. WILSON, Ithaca, N. Y., Department of Horticulture, Cornell University. 

I want to say that it is a great pleasure for me to come down 
from the State of New York to visit and see the organization which 
you have here. For the last three years I have been connected more 
or less with a county association in New York State, The Ontario 
County Fruit Growers Association. I took an active part in the 
organization of that association three years ago. Our annual meet- 
ing was held about two weeks ago, and at that meeting I had the 
pleasure of looking over the faces of about two hundred of the 
interested fruit growers of the county. Our labors had been great, 
but the pleasure and gratification of looking over the faces of 
those real growers was something that made us feel duly paid. 
Now, here you have a similar county organization. You have one, 
however, which is better than ours. You have more members. Per- 
haps in the organization of this meeting you have also felt that 
sometimes the work was strenuous, but it certainly must be a great 
gratification to those who have been actively engaged in the work 
here to look over the faces of members this morning. I want to 
congratulate you on the success of this meeting. Moreover, I want 
to say that the Fruit Growers Association of Adams county is known 
not only in Adams county, not only in the State of Pennsylavnia 
but far beyond Pennsylvania. This reputation is going to bring 
you greater returns. If any of you are not members, join a Fruit 
Growers Association. Get in the ranks and help the fruit growers. 
Here you can do a great deal more good than is possible to imagine. 

Prof. Craig was to address you this morning. You are disap- 
pointed that he cannot come. I am disappointed too in one way, 
and yet, personally, I am glad that it is my privilege to be here in 
his place. 

I have a few apples, nothing of any real value, but something 
that may interest you, simply a few that I could get in the little 
time I had to prepare. We have an annual exhibition up at Cornell, 
and at that exhibition we get different varieties from our own State 
and also from all parts of the country. I have a few of the typical 
fruits from different sections of the United States. As I started 
from home I put these in my suit case. I have a Ben Davis appie 
here from three different states. Here is one grown in Adams 
county. Here a Ben Davis grown in the State of Utah. It is a 
little different in form, not quite so highly colored and I suppose 
there is some little difference in quality. Here is a Ben Davis from 
Arizona, away up in the mountains and you would not recognize it 
as the Ben Davis variety. Here is a Ben Davis grown in the arid 
and irrigated part of Arizona. You hear a great deal about western 
apples that are grown out in the State of Washington and Oregon. 
There seemed to be some doubt about the real existence of the 
State of Washington. I am going one step farther than the last 
speaker and say that there is a State of Washington, and I can show 
you fruit from the State of Washington. 

We hear a great deal of the Western grown fruit. Oregon apples 
are advertised widely. Wherever we get a specimen it is a great 
big specimen. Now, Oregon can grow some varieties of apples and 
grow fine ones, beating us here. On the other hand, we can 
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beat them in some other varieties. I want to show you one or 
two. Here is a Rome Beauty of New York. There is a Rome 
Beauty from the State of Washington and here is one from Ore- 
gon. There are the three and the eastern apple I have is better than 
the western apples. I have another variety here which shows what 
I am trying to make clear. It is a New York Northern Spy. We 
can grow Northern Spies well in New York. Here is a Northern 
Spy from Oregon. We can beat Oregon growing Northern Spy. 
There is a Newtown Pippin from Oregon. Here is a Newtown 
Pippin from New York. After all, we need not be so much ashamed 
of our fruit as some of them try to make us. There is the Arkansas 
Black. I brought that down as a matter of interest. What I have 
said is aside from what I was really going to present but I thought 
you might be interested to bite into some of these apples and sample 
the quality. Let me say this. They grow some varieties better than 
we can. Each section of the country has varieties which are adapted 
to its own soil and condition. A great deal of the western apple 
boom is real estate boom. They are trying to sell us land in the 
west. Don’t go west. Stay right here in Adams county. 

The subject which I am going to present is a new line of work 
which was taken up at Cornell a few years ago and which from a 
practical standpoint has proved one of the most valuable lines of 
work that the college has ever taken up. It really is a study of the 
orchards of the state with the results in yields and incomes which 
they are getting at the present time. We are studying the practical 
fruit grower and his orchard, and what I am going to present is 
really the results of our study with a view of comparing the results 
so that you can adopt them to your own conditions. I think this 
would be a good piece of work for your association to take up. 
Ontario county, New York, started its orchard surveys a few years 
ago, and the college helped them and now Ontario county has its 
own orchard surveys. I think it would be a nice piece of work 
for the association here to take up and perhaps the college would be 
willing to go ahead with it. What we do is to have one of our 
graduate students who is a practical fruit grower go into the orchard 
and make a study of it. We take the county asa unit. This student 
goes right to the fruit grower and studies that orchard himself, the 
tillage, has it been cultivated? Then he goes to the fruit grower and 
gets the yields, the price per bushel, etc. He makes a detailed study 
of every orchard and it takes sometimes two or three summers 
to finish up a county. For example, let us consider the matter of 
tilled and sod orchards. 

32—7T—1908. 
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TILLED AND SOD ORCHARDS. 

(5-year average per acre.) 

All orchards. Well cared for only. 

Niagara county. Orleans county. Orleans county. 
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Tilled 5 years or more, .......... 254 100 274 138 276 148 
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Now all of the orchards in the counties which they sprayed 
can be found under one or the other of these heads. The experi- 
ment covers a period of ten years. You will notice that the orchards 
under tillage for the longest term of years take the lead in both 
yield and profit. Here is one of our comparison tables showing aver- 
age results for 4 years under different distances of planting: 

DISTANCE APART AND YIELD IN BUSHELS. 

(4 years average.) 
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Now, you may doubt somewhat the accuracy of our figures here. 
Let me explain. The figures we get are from the fruit growers 
on their yields and income. We believe we know about the accuracy 
of the figures. More than half of the fruit growers go right to 
their books where the figures are in black and white and give 
us the figures. The rest of them are able to give us a rather varied 
estimate. Perhaps is may not be accurate but even then we are 

getting an accurate result. It is really based on the law of aver- 

age and when we have enough orchards we are getting accurate 

results. Let me just tell you how that law of average can be illus- 

trated and this is rather interesting too. One of the men at Cor- 
nell wanted to impress upon the minds of the students the im- 
portance of the law of averages. When he came into the meeting 

he asked them to guess on the length of a certain line. In that 
meeting there were foreigners from all countries and people from 

all parts of our country and when he averaged up thirty guesses his 

result was .723 inches and the most accurate measurement he could 

make was .721. In the first place, we are dealing with hundreds and 

hundreds and the greater the number the greater will be the accu- 

racy of our figures as far as the results are concerned. When one 
county gives the same results as another county and so on it seems 

to make our figures more accurate. Let us see what they are doing 

in tillage. There are four factors connected with the good care of 
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an orchard: tillage, spraying, pruning and fertilizing. Every one 
of them is important. You cannot afford to neglect any one without 
affecting the results. I will only consider tillage and spraying. I 
don’t want you to think, however, that the other two factors which 
Iam not going to present to you are of less importance. 
You will say that those differences are not due to the factor of 

tillage alone. I really don’t think they are, because the man who 
tills well will also spray well, prune well, and fertilize more. We 
have another table including just well cared for orchards. This 
chart includes only the orchards which are well pruned, which are 
well fertilized, well sprayed and which differ only in the method of 
tillage. 

Let us stop just a minute to look at them. In Orleans county 
the orchards, which are tilled ten years or more, are giving 86 per 
cent. better yield than the sod orchards. You often hear the fruit 
grower express the opinion that an apple grown on sod is better 
colored. You hear buyers say that they prefer apples grown on 
sod. Let us see exactly what the buyers for the last five years have 
done in spite of what their opinion may be. The average price per 
bushel for the tilled apples is 48 cents, for the sod 48 cents, a dif- 
fqrence of 5 cents. In spite of the fact that the buyers say that 
they prefer the apples on sod, they really have been paying fifteen 
or twenty cents more per barrel for those under tillage. 

Don’t think from what I have said or from what the figures show 
that I would advise that every orchard ought to be tilled. There 
are conditions where tillage might not be advisable. Again the land 
might be so steep that you cannot till it, or the nature of the sod 
might be such that tillage might not be best. I will say this, however, 
that four-fifths of the orchards now in sod would give better net 
returns were they tilled. Here is a table showing results from pastur- 
ing different kinds of animals in orchards: 

METHOD OF SOD TREATMENT. 

(3 years average per acre.) 
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Let us see th. results of the table. In the first place it shows 

that cattle are worse than nothing. Don’t put cattle in the orchard. 

The reason for that is evident. They will browse on the lower 

branches, break the bark. Better let them out on the roadside and 

have a quarrel with your neighbor than to pasture them in the 

orchard. Sheep in most cases give better results than not pastured 

at all and the reasons here are evident. Sheep keep the grass eaten 

closs to the ground and hence prevent the loss of moisture. The 

manure dropped in the orchard, adds considerably to the fertility. 

The hog is giving the best results in our state. He is better than 

machinery and I think the results for that are evident. The same as 
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in the case of sheep, the manure dropped adds fertility. Again the 
hogs running in the orchard pick up the windfalls and destroy 
worms. I don’t think we realize the real value of hogs in the orchard 
as destroyers of insects. Take the rings out of their noses and let 
them root. They will do no harm. What parts of the orchard 
do they root? They root under the trees that have borne the 
fruit that year. The part that bears one year probably may not 
bear the next. Now you may say that the hogs destroy the roots. 
As a matter of fact they don’t. Two or three hogs to an acre makes 
a good method of tillage. 

Now, let us look at the previous table. If there is a method of 
sod treatment which equals tillage the growers have not found it. 
In other words, the best of the yields of sod do not come up to the 
best of the yields of tillage. As a matter of fact in the counties 
which we have studied only one orchard out of five of the sod 
gave yields equal to the average of the tilled orchard. Now, an 
orchard, to be successful, must not equal the average. It must be 
above the average. If there is a method of sod management equal 
to tillage, the growers have not found it in our state. Now, those 
figures on tillage, sod management are striking but they are exactly 
what our growers are getting. They are exactly the results, com- 
parative results in dollars and cents in yields under these different 
method of treatment for the last five years. We have not been tilling 
well enough. It is all right to have these fine, big well-flavored apples 
to pick, but before you pick a beautiful apple, you must grow it. Now 
we must improve our method of growing apples. We must till better 
in New York. Just take those figures and look them over. 
CHESTER TYSON: How do you explain the fact that the well- 

cared-for orchard in Orleans county does not show a greater pre- 
mium over the ordinarily cared for? 

MR. FOX: Why does the orchard in sod five years or more show 
better results than what has been tilled three years or more in the 
tilled orchard? 

PROF. WILSON: I don’t know. I have a few ideas of my own 
on tillage and cultivation and sod. Both of these methods can be 
carried to the extreme. If I had an orchard of my own, I shouldn’t 
keep it in sod every year nor till it every year. I should combine 
tillage and sod. I should till about three years, putting some cover 
crop on each year. Leave it in sod the remaining two. There is 
such a thing as tilling the orchard to death. 

MR. WERTZ: In pasturing hogs, how late in the season would 
you allow them in the orchard? 

PROF. WILSON: Leave them there until the apples are large 
enough so that when they drop they can be sold, or are of some 
value. 

If you have been plowing and can plow without breaking the 
roots, plow it up in the spring, cultivate until after the first of July. 
Don’t cultivate after July. The sod orchard matures its wood 
sooner. 

Now for the matter of spraying. You will remember it is one 
of the four important factors. Here are the results we got from 
spraying: 
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SPRAYED AND UNSPRAYED ORCHARDS. 

All Orchards. Well cared for. 
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This spraying means, first time just before the buds open, sec- 
ond just after the petals have fallen, third ten days later. That is 
what we mean by once, twice, three times. We usually don’t spray 
more than three times. 

Don’t forget those other two factors, pruning and fertilizing. 
They are just exactly as important as spraying and cultivation. Prof. 
Stewart told you about fertilizers yesterday. That is just as im- 
portant as any of these factors. You must prune also. You can- 
not expect to get the best results by neglecting any one. After you 
go home, next spring till perhaps just a little better, spray just a 
little better, fertilize a little more thoroughly and prune a little 
better. See if you cannot get better results. 

MR. COX: Are any of the sprayings for second brood of cod- 
ling moth? 
PROF. WILSON: The sprayings for the second brood of codling 

moth have been successful when the spray was applied just at the 
right time, but if you got a little too early or a little too late woe 
be unto you. 

MR. COX: Do you use Bordeaux mixture or not? 
‘PROF. WILSON: The only thing that it will be of value for 

would be the apple spot. 
Member: What fertilizer do you use for orchard fertilization? 
PROF. WILSON: We are recommending a combination of barn- 

yard manure and commercial fertilizer. We recommend the appli- 
cation of barnyard manure one year and commercial fertilizer the 
next. Prof. Stewart is working at the commercial fertilizer. Don’t 
apply nitrate in commercial fertilizer when you are using barnyard 
manure. You better do a certain amount of experimenting first. 
MR. PRICKETT: What time of the year is the best time to prune? 
PROF. WILSON: You struck a pretty serious problem. I was 

talking to Prof. Hedrick the other day and he says that pruning is 
one of the important problems of New York. As a general prin- 
cipal most of the growers are leaving their trees too thick. They 
ought to prune them a little thinner so that the sun can get down. 
I don’t think it is best to have an open top. Have a round sym- 
etrical head and leave it a little thinner. Whenever you get a 
branch cut it close to the fork. Never leave a stump in a bearing 
orchard to decay. It is just like filling a tooth. You can prevent 
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those decays if you only cut properly. The ideal time to prune is 
just before the buds start in the spring. Anytime after the leaves 
fall in the autumn and before they open in the spring. 
Member: What is your objection to an open top? 
PROF. WILSON: It is liable to spread. All your weight is on 

the sides. Moreover, there is a whole lot of space there in the center 
that might be bearing wood. 
PROF. STEWART. With reference to what Prof. Wilson just 

stated, that it is desirable not to let the foliage get too thick in the 
center, Iam inclined to think that you will have to do more pruning 
than usual. Your center pruning, spraying and picking will be 
more economically done from the stepladder type and of course 
those things are in favor of the open center tree. You can get 
more light with less pruning and you can keep the tree lower and 
consequently pick the fruit and spray the tree better. If you choose 
the open center type, the thing to do is to not save too many 
branches. I am inclined to think that three branches properly 
chosen would make an ideal top for a tree. Those branches should 
be distributed so as to occupy the space properly. If you start 
your tree right in the first spring you set it out, you can get enough 
branches that will come out in all directions and you have a good 
opportunity to select. Those three branches should by no means 
come out any closer together than a foot if you can get it thus, 
varying of course with the growth of a tree. 

MR. D. M. WERTZ: Would it be very risky in trimming at this 
time of year? 
PROF. WILSON: Any time while they are dormant. There 

might be a little drying out on the wood surface between now and 
spring. Always paint a large wound, say of three inches in diam- 
eter. 

MR. WERTZ: Would you paint them right away? 
PROF. WILSON: I should paint them as soon as I could. Pro- 

bably as good a paint as any is white lead and I would color it with 
a little lamp black. 

MR. COX: You spoke a while ago about farther apart the trees 
are, the better the returns. 
PROF. WILSON: There is a limit to that. I went as far as 

forty feet. I don’t know where the limit is. 
PROF. STEWART: Don’t you suppose they vary with the vari- 

ety? There are trees that demand more space than some of the trees 
we have here. 

WHAT CROPS CAN BE PROFITABLY GROWN IN A YOUNG 
ORCHARD PENDING ITS MATURITY. 

Mr. HORACE ROBERTS, Moorestown, N. J. 

First, it is my pleasant privilege to extend to you the greetings 
of the New Jersey Horticultural Society and to invite you again 
to send delegates to our meeting at Trenton on the sixth and seventh 

of January. 
My subject is, “Crops in a Young Orchard.” As soon as I was 

of age, I started to make a fruit farm of my home. Father told 
me there was a starve-to-death period between the time a tree was 
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planted and the time that I could market fruit and insisted that in- 
stead of cutting off my revenue by planting our regular fields with 
fruit that I should clear more forest land and start my orchards 
on new lund, which I did. The first year after the timber wag 
cut we would plow the land, plant our orchard and then raise a 
crop of watermelons among the young trees and stumps. That is 
an ideal condition for a crop of watermelons and they usually did 
well and brought me about $100.00 per acre for the crop. The next 
year, we would plant this same piece in sweet potatoes and have a 
freshly cleared piece for more watermelons. Here again is the ideal 
condition for a crop of sweet potatoes and they would pay me about 
as well as the watermelons had done the year before. I kept on 
clearing jand and raising truck crops between the trees and stumps 
till my peaches and cherries began to bear and I was able to buy 
laud ready cleared. 

To make a success of a fruit business, pluck, energy and enthu- 
siasm are essential and any crop raised among the trees must not 
damage those trees in the least nor interfere with their proper care 
nor culture. On our soil thorough culture seems necessary espec- 
ially on young trees, and if we can raise truck crops at a profit and 
at the same time help the orchard it is a good business proposition. 
We believe that the ripening of grain crops, excepting corn in a 
young orchard, is detrimental and we also object to hay and grass 
crops. Oats and rye do very well for winter cover crops but clover 
is better and we plow them all in green. 
Now I have done a good deal of this kind of work, planting 

orchards, and at the same time make the truck crops pay the way, 
and in some cases the crops planted between the trees have paid for 
the farm before the trees themselves came into bearing. The first 
crop we plant is peas. They grow easily and are a soil improver 
instead of being an exhaustive crop. These are gone in time to 
plant another crop on the same ground such as cantaloupes, toma- 
toes, watermelons, beans, cabbage or squashes. Then at the last 
farming of these second crops we aim to sow crimson clover, mak- 
ing two crops and a cover crop beside on most of our land. Such 
crops as potatoes or sweet potatoes take so much of the season that 
we simply get the one crop and the clover crop. In some soils, this 
system doubtless would cause too much growth of the tree and we 
have to modify this system a little for our peaches, but for apples we 
do not hesitate to recommend it. 

It does not cost much more to care for an orchard with a crop 
in it than for a bare orchard and we generally do it better. How- 
ever, the time soon comes when we come to the parting of the ways 
and the question is, shall it be fruit or truck? Peas and beans can 
be raised longer than most crops in an orchard without disadvantage 
for the reason that we do not cease to cultivate them. Crops like 
cantaloupes, tomatoes and melons have a period when they take all 
the land and must be let alone to mature their fruit, but peas and 
beans have no such period and we farm them every time we pick 
them till we are ready to cut themin. Small fruits too can be raised 
in young orchards with satisfaction, but special care must be given 
to the trees to prevent injury from borers. Strawberries, or in fact 
any of the berries, if planted directly next a tree affords an ideal 
protection for the borers. Currants and gooseberries are more 
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easily managed for they can be planted in check rows and farmed 
both ways. Raspberries too can be raised that way but I never did 
it nor saw it done. 
Our conditions are so different from yours that my remarks must 

needs be general. Our lands are cheap and we are only a few 
miles from Philadelphia, over good smooth level stone roads, so 
that we can get perishable fruits or vegetables in market quickly 
at a minimum expense. This far from market you might not be able 
to. do just as 1 do but such crops as potatoes, cabbage, cantaloupes, 
tomatoes and the berries you could manage easily and your very 
distance from market would help you get together and stick together. 
Asparagus too is a crop that would suit your conditions and if you 
learn to raise it in its highest perfection you can raise other things 
from choice, but it will not be from necessity. I have had good 
success planting apples and asparagus together, but with me, need- 
ing lots of feed and lots of culture. 
PROF. STEWART: What variety of peas do you plant? 
MR. ROBERTS: We raise the shipping varieties. We want a 

good yielder that will give large green pods that will still look green 
and attractive after being on the market three or four days. Alaska, 
Gradus, Soxton, and Long Island Mammoth. With us, quality is 
entirely secondary to appearance, a hard dry pea that looks fresh 
will sell; but a stale looking pod is not wanted in any market. 
MR. C.J.TYSON: Do you find it necessary to spray those crops? 
MR. ROBERTS: Most of them, but not the pea crop. 
MR. TYSON: How about beans? 
MR. ROBERTS: We generally spray at least once. Often more. 

We think it pays. We aim to have a succession of beans all through 
the season. They help keep our Italian gang busy and contented. 
This last year I raised 15,000 baskets of them. Beans are almost 
always ready to pick, the young ones sell best. The Italians want 
work every day. They tell us they have all winter to rest up. They 
work willingly from daylight till dark, Sunday and all if we are 
pushed. 

DR. MAYER: From what part of Italy do your men come? 
MR. ROBERTS: We only engage one man and he gets the rest. 

He will get the whole gang from his own part of Italy if possible. 
DR. MAYER: Where do you house them? 
MR. ROBERTS: We have houses built on purpose. They are 

not at all fastidious. They are stronger morally than most of the 
foreigners we meet, and can live happily under conditions not pos- 
sible with weaker races. 

MR. TYSON: Do your cantaloupes ever blight? 
MR. ROBERTS: Yes, this is a serious trouble. We have ofteu 

held it in check pretty well with Bordeaux mixture applied early and 
often. 

MR. CHESTER TYSON: Do you raise cucumbers, also? 
MR. ROBERTS: No, cucumbers and cantaloupes mix in bloom- 

ing and spoil the quality of each other. 
MR. WERTZ: Do you turn your cantaloupe vines up so as to get 

the spray on the underside of the leaf? 
MR. ROBERTS: No, we use the Shangle power sprayer that sends 

a mist all through, over and under the vines pretty well. 

MR. WERTZ: Do you consider corn a good crop to grow among 

your trees. 
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MR. ROBERTS: Not the best, but it does not hurt young trees 
much. It takes the moisture in September at a time when the trees 
can stand it. The trouble with the other grains is, they take all the 
moisture in June or July, and that is a very serious disadvantage to 
the tree. 

MR. ELDON: Would you have any objection to sowing wheat 
in an apple orchard? 

MR. ROBERTS: It is all right as a cover crop, but I would not 
let it mature if I valued my orchard. 

MR. ELDON: Would it be an advantage to sow some kind of 
grain with grass seed. 

MR. ROBERTS: It is our custom to start grass alone. Where 
we want to grow grass, we don’t sow grain with it any more. If 
you want big yields of hay, leave grain out entirely. 

MR. C. A. GRIEST: How far apart do you plant asparagus? 
MR. ROBERTS: The rows are about six feet apart and about 

two feet apart in a row. We try to keep the land busy with some- 
thing or other between the rows the first year. 

MR. GRIEST: How soon after planting can you get returns from 
asparagus? 

MR. ROBERTS: One year. 
MR. GRIEST: What age plants do you put out? 
MR. ROBERTS: One year. 
Member: How long do you plant potatoes in an apple orchard? 
MR. ROBERTS: I have oneI planted for about five years. 
Member: Do you mean five years in succession? 
MR. ROBERTS: No, I wouldn’t put it in the same crop twice in 

succession, 
Member: How much fertilizer do you put on? 
MR. ROBERTS: That is something, in our soil, which we have to 

be pretty generous with. Sometimes a half ton and sometimes a 
larger dose. I have often been able to buy fertilizer a little off color 
at a low price so I could afford to throw on a ton to the acre. J 
put the ammonia right in with the potatoes in the form of tankage, 
fish or King Crab. 

Member: Then you use phosphoric acid from South Carolina 
rock? 

MR. ROBERTS: Yes. 
Member: Do you use sulphate or muriate? 
MR. ROBERTS: I prefer the muriate for potatoes. I cannot go 

entirely by my own results but I depend on these experiment men 
for those things. That’s what they are for. We don’t sell potatoes 
for quality. We get a larger yield from muriate. I think all the 
experiments will bear me out. Isn’t that right Prof. Stewart? 
PROF. STEWART: I cannot say from my own experience but I 

think the yield is about the same, but the muriate is profitable be- 
cause it costs only one and a quarter cents a pound for the K20, 
and the difference in yield will probably not amount to anything. 

33 
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BEES IN RELATION TO HORTICULTURE. 

By RICHARD D. BARCLAY, Philadelphia, Pa. 

Perhaps the connnection between bee-keeping and fruit-growing 
may seem a little remote, but on a little consideration, I think you 
will see that there is a very intimate relation between the interests 
of the bee-keeper and that of the fruit grower. You undoubtedly 
know that, in order to secure a proper setting of fruit it is neces- 
sary to secure the fertilization of the blossom by some means. 
Some varieties of fruit are self-fertile, or are capable of having the 
stigma of their blossoms fertilized by the pollen from the same 
blossom. Other varieties are entirely incapable of fertilization by 
their own pollen. This matter has never been fully studied out, but 
the leading fruit growers to-day recognize that they must make some 
effort to secure complete pollenation each year with some degree 
of certainty. In the smaller fruit plantations, perhaps nine years in 
ten, weather conditions are such as to permit this to be brought 
about by the wind which is the most usual agent. In damp springs: 
when bad weather prevails the wind cannot blow the pollen from 
blossom to blossom, and without the aid of some outside agency to 
distribute pollen little fruit will be set. In large plantations where 
the wind has less opportunity, these conditions may occur more 
frequently. Any insect which has need for pollen or nectar from 
the fruit blossoms and which visits them will serve as their agent. 
However, at the time fruit is in bloom you well know insects are 
rather scarce. Flies, bumble bees and most other insects do not ap- 
pear in great numbers until later in the season. The honey-bee is 
the only insect which is present in large enough numbers at the 
proper time of year to be of much service in pollenizing the blos- 
soms. A large number of fruit growers are coming to realize that 
they must have some bees within reach of their orchards to do their 
pollenation work. I myself have my bees on the property of a 
large orchardist outside of Philadelphia and I know of other or- 
chardists who keep bees themselves simply for their value in con- 
nection with their fruit business. 

Bees visit fruit blossoms for both insects and for pollen. The 
nectar is the raw material from which they make honey and the 
pollen they use in feeding their larve—and corresponds to the pro- 
teid or meat portion of our diet. For whichever material the bee 
visits the blossoms it unavoidably rubs against the anthers contain- 
ing the pollen and some of this pollen is liable to stick to the hairs 
which cover the bee’s body. When the bee visits the next blossom 
some of this pollen retained on its body hairs or upon its legs will 
most likely be rubbed off upon the sticky stigma of that blossom and 
bring about cross fertilization. 

The matter of spraying is also important in connection with bees, 
and pollenation experiments seem to show that the bees may be 
injured by spraying in blossoms with copper salts or arsenical 
poisons. Whether this, in practice, proves an important direct dam- 
age or not, it is certainly true that bees visiting blossoms sprayed 
with such materials are likely to be killed, and often are in great 
numbers. Therefore, as the setting of fruit may depend greatly 
upon the presence of bees, subjecting them to the danger of being 
killed by sprays, will work injury to the fruit grower directly, irre- 
spective of the value of bees destroyed. It is thus important for the 
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fruit grower to bear the bees in mind when planning his spraying 
work. The blossoms should not be sprayed until the petals begin 
to fall. 

Fortunately for the fruit grower and thanks to modern appa- 
ratus and the present knowledge of bee life, the keeping of bees 
is no longer as complicated or dangerous as was once the case. It 
is not necessary to be severely stung to keep bees and secure their 
products. Improved races of bees, of which the Italians are the 
most generally desirable, are very much more gentle and easily 
handled than the common black or German bee and its crosses. 
A veil or face protector of some kind is desirable generally, al- 
though not always necessary. I have worked all day in large bee 
yards protected only by light summer clothing and wearing low 
shoes, sleeves rolled up, and a large straw hat, without receiving 
a sting. Any veil used should be black in color, otherwise the light 
will be reflected as to make it impossible to see through with 
ease. A broad brim hat is always an advantage because a bee al- 
ways hesitates to fly beneath the brim. 

More important than a veil and what can rarely be done with- 
out, is smoke. This is made by burning any suitable substance in 
an apparatus called a smoker, consisting of a fire pot and bellows 
attached from which smoke can be directed and blown where want- 
ed. I find oily or fresh “waste” most satisfactory for smoker fuel. 
Smoke scares the bees. When scared, bees immediately fill them- 
selves with honey, and for some reason, when they are filled with 
honey they are much less inclined to sting and can be handled more 
freely. Providing no individual bee is pinvhed, bec+ once scared 
and filled with honey may be freely handled and even picked up 
by handfuls. A colony of bees consists of a queen, a few hundred 
drones, perhaps, and several thousand worker bees. The queen is 
a fully developed female, lays the eggs which produce all the other 
bees, and while she has a sting, uses it against a rival queen only. 
The drones are the males, and they do not have any sting. The 
workers are undeveloped females, which gather honey, secrete wax, 
build comb and rear the young. They are each provided with a 
sting. A queen can lay as many as 4,000 eggs in 24 hours, which 
is more than twice her weight. She can control the sex of her off- 
spring, and lays two kinds of eggs, drone and worker eggs. Drone 
eggs are unfertilized—hence the drone has no male parent. The 
ability of the queen to produce vital unfertilized eggs is called 
“narthenogenouses.” 

Bees build two kinds of cells in the comb—drone cells and worker 
cells. Worker eggs are laid in worker cells and drone eggs in 
drone cells. As the bee keeper desires to prevent as much as 
possible the production of drones, he wishes to prevent the produc. 
tion of drone cells. Combs are built from wax which is secreted in 
scales from glands on the under side of the abdomen of the worker. 
The larve in the comb cells are fed from the mouths of workers 
with a material called “chyle’” which is placed in the cells about 
them. Queens are reared in a specially constructed cell from worker 
eggs by a special process of feeding. In order to prevent the 
overproduction of drone cells and hence of drones the bee keeper 
uses sheets of wax so marked by machines as to be like the mid- 
rib of a comb. These wax sheets are called “foundation.” Only 
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pure bees-wax is suitable for their use, hence its use is in no sense 
an adulteration even when used in market comb honey. The cell 
bases marked on this foundation are worker size. Hence drone 
comb is prevented, and it also causes the combs to be built straight 
and where the bee-keeper wishes them. 

I prefer a tin frame dovetailed hive and have a model here. The 
chief essential for a hive is that it be readily accessible in every part, 
and can be contracted or enlarged to any desired size, and all parts 
interchangeable, not only in itself, but with other hives in the same 
apiary. 

In producing comb honey, an especially constructed “super” is 
used in order that the little honey boxes or sections may be left 
clean and the bees will build straight combs in them. Frames, 
called “section holders” and frames called “separators” are used to 
hold the section and between each row, respectively. For “extract- 
ed” or liquid honey, another hive body is used, or one of the same 
patern only not so deep. The honey is produced in large combs 
from which it is removed by a centrifugal machine called an “ex- 
tractor,” and the combs may be used repeatedly. Comb honey is 
less economical and requires more skill to produce than extracted, 
and is hence more expensive. 

Honey is removed from the hive now by the use of what ace 
known as bee escapes, a devise set in a board which goes between 
the hive and super which it is desired to remove. The bees pass 
through the escape but cannot return. Placed on a hive in the 
afternoon the super will generally be ready to remove and be en- 
tirely free of bees by the next morning. 

Swarming is the most objectionable thing in the production of 
honey. Formerly, our success with bees depended upon the num- 
ber of swarms hived. Now the bee-keeper wishes to prevent 
swarming as much as possible. To do this the first step is to clip 
the queen’s wings to prevent her going away with a swarm of close 
issue, and this also serves in a measure in identifying the queen. 
We know also that bees build queen cells before they swarm and 
we can prevent the swarming by repeatedly removing these cells. 
However, when bees once determine to swarm they “sulk” until they 
have accomplished it. Hence, it is gnerally better to satisfy them 
when in that condition. The practice of “shook” or “shaken” swarm- 
ing does the work. When a colony is found ready to swarm most 
of the bees and queen are shaken into a new hive containing only 
frames of foundation on the old stand. They go to work at once 
like a new swarm. The remaining bees and brood may be disposed 
of in different ways, depending upon whether increase is dsired 
or not. By this practice swarming can be pretty generally controlled. 

Honey is a valuable food, being partially digested by the bee. 
It is used on the table as a syrup but unfortunately is too often 
considered a luxury. Honey readily absorbs moisture and for that 
reason is much used by large bakeries because by retaining moisture 
it makes stale cakes seem fresh. Only the cheaper grades of honey 
are used for this purpose. 

MR. BLACK: How about the bees damaging grapes? 
MR. BARCLAY: I don’t believe the bees can damage grapes. 

Where the bee gets into trouble is that hornets or birds make a 
hole in the grape and the bee will go there to get honey. The bees 
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mouth part is so arranged that there is no cutting to it. The 
wasp’s mouth part on the other hand is like a saw blade. With 
grapes, you can puncture a few and you can leave some that are 
not punctured and the bees will starve to death in the presence of 
those sound grapes. 

DR. I. H. MAYER: In using the bee escape, where and how do 
you insert it? 

MR. BARCLAY: Between the part to be removed and the rest 
of the hive. 
Member: What is the age of the working bee? 
MR. BARCLAY: It is ordinarily stated at about six weeks when 

they are working strenuously, but of course those that go into the 
winter live until the following spring. 

The worst enemies of the bee are the foul brood and black 
brood. One or the other of these diseases are in some parts of the 
State and black brood have been very bad in New York State. 
These diseases of bees have been carefully studied by the Depart- 
ment in Washington and we have some pretty definite information 
on the matter. The treatment for both is, that of removing all the 
combs and starting the bees fresh without any contaminated honey 
in a new hive, and the use of the old combs for wax. 

The bee moth is not a direct cause of any trouble for the bee- 
keeper, it is the result of other troubles or neglect. The colony 
becomes weak and is entered by these moth and the larve will 
begin to feed on the combs. They won’t bother as long as the 
colony is strong. The Italian bee is perhaps the leading race of 
bees. They are much more gentle and more easily handled than 
the black bee. The black bee is hard to handle for the simple rea- 
son that when you lift a comb of black bees, they get scared right 
away, and run about, while with the Italian you can look a comb 
over, and hunt the queen, and they are not constantly running about 
and bothering you and getting in the road. They are much more 
vigorous in preventing the moth’s entrance. 

PROF. JOHN P. STEWART: Is it a settled fact that spraying 
kills the bees? 

MR. BARCLAY: I said that I have had no personal experience. 
I have seen reports where bees have been found in great agony 
apparently from that cause, and they were analyzed and found that 
they contained copper and arsenic. I don’t know of any case of 
very serious damage. I have occasionally seen where so and so lost 
so many bees but I have never actually come personally in contact 
with a case. It is possible to arrange our work so as to avoid 
spraying when the bees are working in the orchard and we might as 
well do it. 
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FRUIT GROWERS ASSOCIATION OF ADAMS COUNTY. 

Flora Dale, Pa., July 29, 1909. 

The Hon. N. B. Critchfield, Secretary of Agriculture, Harrisburg, Pa. 

My dear Sir: 
I have the honor of presenting the following synopsis of reports 

on spraying and general orchard conditions for the year 1908, pre- 
pared for your use by members of the Fruit Growers Association of 
Adams county. 

1908 being an off year for this section, the apple crop was light, 
but owing to improvement in spraying methods and general orchard 
management it was mostly of superior quality. The past season will 
be remembered all over the county as having been particularly fav- 
orable, as to weather conditions, for the increase of all kinds of in- 
sect pests. Where thorough spraying was not practiced the results 
were deplorable. It was the rule to find neglected orchards badly 
scale infested, the fruit being spotted and wormy to such a degree 
as to render it unmarketable. But it was not the unsprayed orchards 
alone, that suffered. This condition for favorable insect propagation 
also severely tested the thoroughness of spraying methods. Scale 
and other insects that were missed by the slipshod and careless 
sprayer or were unaffected because materials he used were ineffi- 
cient or improperly prepared, seemed to have utilized every moment 
to discredit his work. This matter of thoroughness cannot be too 
strongly emphasized. Spray materials cost money and their appli- 
cation occupies valuable time, all of which is lost if the personal 
factor is deficient. 

SAN JOSE SCALE SPRAYING. 

As a protection to apple trees against San José Scale, 25 per 
cent. of the growers reporting used home-made lime-sulphur solution 
and the remainder employed one or another of the miscible oil sprays. 
For peach trees, half used home-made lime-sulphur solution and 
the balance an oil preparation. The two reports on pear both used 
oil. One report on plum used home-made lime-sulphur solution. 
No injurious effect to bark or fruit buds was reported, except that 
one report mentioned a very slight roughening of peach bark where 
oil had been used and another referred to some injury where oil 
seemed to have been absorbed freely. The beneficial effect of lime- 
sulphur on peach was especially referred to in one report. There 
is an indication that the commercial lime-sulphur solutions will be 
quite extensively tested during the next year as they eliminate sev- 
eral of the objectionable features of the home-made mixture with 
only a small per tree increase in cost. 

EFFECT ON SCALE. 

There is the usual variation in results from use of the several 
materials by different people showing the influence of the personal 
equation which is always a factor in this work. A review of the 
reports indicates that 31 per cent. reported good results. Of these, 
one-fourth used home made lime-sulphur and three-fourths employed 
one of the oils. Another 31 per cent., all using oils, reported scale 
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present in varying numbers. The remaining 38 per cent. which we 
find to be divided between lime-sulphur and oil users, in the propor- 
tion of two to three failed to report on this point, owing to difficulty 
in deciding on percentages. <A fairly definite idea of conditions 
may perhaps be given by referring to a statement made by an apple 
buyer who has had a good opportunity to size up the general situa- 
tion during several years. He says that so far as fruit is concerned, 

the Association members seem to have the situation well in hand 
as their 1908 crop was less spotted than in previous years. 
We have prepared, from figures submitted, the following table 

of comparative cost of making 100 gallons dilute spray as between 
lime-sulphur solution and oil preparations. In this estimate the 
lime-sulphur solution was made from 40 pounds of lime and 30 
pounds of sulphur, boiled for one hour and diluted to 100 gallons 
compared with which the oil figures are based on a proportion of 
one to twenty. 

COST OF MAKING 100 GALLONS DILUTE SPRAY. 
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A further examination of the report shows that 60 per cent. used 
power sprayers, the remaining 40 per cent. having hand pumps and 
that the comparative cost of applying 100 gallons was as follows: 

Barrel Power 
pump. outfit. 
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A still further analysis combining the above shows the following 
average total cost of making and applying 100 gallons: 
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TREES COVERED. 

By striking an average of reports as to number of trees of different 
ages that may be thoroughly covered with 100 gallons of spray, we 
find that a reasonable exception is: 

250 one year old trees. 
150 five year old trees. 
70 ten year old trees. 
25 fifteen years old trees. 
10 old trees. 

The above refers to apple only. The number of peach trees would 
correspond with apple of an equal size. Working out a per tree cost 
from the above data, we find that the spraying of a one year old 
apple tree will cost about, ..... Bitar para airy mee Peedhie ope yale vals, yp OLD 
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We are confident that good sprayers can lower this estimated 

cost; but believe the average as shown is very close to what may be 
generally expected. 

CODLING MOTH SPRAYING. 

Of those reporting on this important work, 45 per cent. used a 
commervial Combination of Bordeaux and arsenate of lead, 10 per 
cent. used home-made Bordeaux and Paris green, 10 per cent. home- 
made Bordeaux and arsenate of lead, 10 per cent. Paris green only, 
25 per cent. arsenate of lead only. The superiority of arsenate 
of lead over Paris green as a poison for codling moth is brought 
out very strongly, an average of the reports of two growers who 
used Paris green showing that 20 per cent. of picked fruit and 35 
per cent. of drops were wormy as against almost perfect results 
from arsenate of lead. This result is, of course, partly due to 
rainy weather which washed off the Paris green and did not disturb 
the arsenate of lead. This, however, only emphasizes another ad- 
vantage of arsenate of lead. In the table of cost comparisons which 
follows, the commercial Bordeaux-arsenate of lead was used at a 
strength of 16 pounds to 100 gallons. The home-made Bordeaux 
lead arsenate was made with four pounds arsenate of lead, eight 
pounds copper sulphate and ten pounds lime to 100 gallons of water 
and Paris green at the rate of eight ounces to 100 gallons of water. 

COST OF MAKING 100 GALLONS DILUTE SPRAY. 
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COST OF MAKING AND APPLYING 100 GALLONS. 
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The benefit of codling moth spraying is brought out very forcibly 
by one grower who was prevented by weather conditions from doing 
any spraying. He reports that 20 per cent. of picked fruit and 40 
per cent. of drops were wormy. The cost of preventing this enor- 
mous loss as calculated from average of reports was about ten 
cents for ten year old trees, twenty cents each for trees fifteen to 
twenty years and thirty to forty cents each for old trees. These figures 
contemplate two applications, the first as petals are falling and the 
second about a month to six weeks later, care being exercised to 
make both applications very thorough so as to cover all leaf surface 
and certainly reach all inner calyx cups. 

Applying the above proportion of loss of the man who did not 
spray to our 1907 crop report shows that a failure to spray thorough- 
ly for codling moth would mean a net annual loss to this county 
of over $30,000.00. We are glad to note increased interest in this 
matter and to report a noticeable improvement in the quality of 
fruit displayed on our exhibition tables during the annual conven- 
tion in December. It is also encouraging, from a State-wide view 
point, to note that the competition which our Association met at the 
State Horticultural meeting, January, 1909, was very much more 
severe than in previous years indicating that other counties are 
equally alive to the importance of this work. We trust that this 
interest may continue to spread until it becomes a difficult matter 
for the judges to decide between us. 
We are confident that any assistance you can give to the various 

ccunty organizations in the State who are working for the benefit 
of the fruit interests will yield a great return of benefit to the State 
at large. In fact the possibilities of improvement in fruit cultural 
methods are so enormous that there is scarcely any line of effort 
from which greater returns may be expected. This means not only 
an increase in money returns to the growers of the State but an im- 
provement in the quality of the fruit which will be greatly appre- 
ciated by the consuming millions within our boundaries. In addi- 
tion to the following up the spraying end of our business, we have 
devoted quite a little effort during the past year along the lines of 
securing much needed National Legislation looking towards an 
improvement in insecticides and a standardizing of fruit packages 
and grading. These are matters of vital importance and the growers 
‘of the State will appreciate any assistance you may be able to 
render. 

33—T—1908. 
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A brief review of the minutes of our monthly meetings may be 
of interest to the growers. In January an exchange of experiences 
brought out three important points in the handling of an apple 
crop. 

First. That the growers should buy and take home an abundant 
supply of barrels as early in the season as they can make an approx- 
imate estimate of the crop. This furnishes an opportunity to have 
hoops nailed up on rainy days and insures against any delay at pick- 
ing time such as has often resulted in serious loss and is always an 
annoyance. Should fruit be sold on the trees the barrels will be 
wanted by the purchaser. Care should be exercised to specify and 
insist that barrel marker delivers only standard barrels of not less 
than the following dimensions, namely: length of stave, 284 inches, 
diameter of heading 174 inches, distance between heads 26 inches, 
circuinference of bilge 64 inches, outside measurement. 

Second. That there is much advantage in having a good supply 
of empty crates into which cull apples may be placed when sorting, 
saine to be hauled to a convenient shady place. This second class 
fruit can thus be readily shown to prospective purchasers and hauled 
to evaporator or railroad without rehandling. 

Third. That it pays well to allow small and green fruit to hang 
a week or ten days after red fruit is picked, making a second picking. 

February Meeting. A good succession of apples for a home orchard 
in this latitude would be Yellow Transparent, Early Ripe, Bachelor’s 
Blush, Summer Rambo, Wealthy, Smokehouse, Baldwin, Grimes 
Golden, Rome Beauty, Stayman and York Imperial. 

Drop handled half-bushel baskets are much preferred to bags for 
p.cking apples that are liable to bruise. 

March. Planting of locust groves on steep unprofitable slopes 
and other waste land was advocated. A legislative committee was 
appointed and requested to collect information regarding laws of 
this and other states bearing on our business. 

April. A lengthy paper on fungous diseases was read and dis- 
cussed and the great importance of keeping foliage and fruit con- 
stantly protected against fungus was strongly emphasized, Bor- 
deaux Mixture being as yet the most successful remedy. 

The June meeting was devoted to consideration of fruit reports 
and prices. Members submitted estimates of their own crops as a 
basis for the county report. 

July. The Legislative Committee made a lengthy report of fruit 
package laws in various states which indicated a great lack of uni- 
formity which is greatly to be deplored from the standpoint of Inter- 
state commerce. There seems to be no adequate law in this State 
for protecting fruit growers against dishonest commission mer- 
chants. 

The matter of suitable cover crops claimed considerable atten- 
tion at July meeting, crimson clover receiving the most enthusiastic 
support. Ii should be sown during latter half of July and, when 
allowed to stand the next spring, will frequently reseed itself, thus 
making a very desirable cover crop for those who wish to employ 
intensive cultivation during the first half of the year, in which the 
orchard bears its full crop and allow the orchard to stand in sod. 
until the next full crop year. 
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The August meeting was devoted to consideration of fruit pack- 
age laws and the formulating of specifications for uniform packages. 
‘The necessity of thinning peaches, if profitable crops are desired, 
is also strongly advocated. 

At the September meeting the advantage of cut straw as a mulch 
for strawberries was brought out and also that it was best to cut 
black raspberry and blackberry canes during June and grapevines 
a little later, the former to encourage a low stocky habit and the 
latter to throw strength of vine into fruit rather than additional 
wood growth. 

At October meeting an earnest plea was made by Wm. H. Black 
absolutely honest methods of packing and dealing with customers, 
as being good business as well as good morals. 

The paper lining of barrels that are to contain apples for home 
use during the winter was recommended as greatly aiding in the 
conservation of moisture and flavor. One member arrives at the 
same result by wrapping each individual specimen in a small square 
of newspaper. In either case, the fruit comes out fresh and plump. 
Hen manure is good for peach trees when scattered but will kill 
them if piled around the trunk “to kill borers” as has been advo- 
cated by some. 

December. Delegates were appointed to attend the Pennsylvania 
and New Jersey State Horticultural meetings and representatives 
named to join in National Conference of fruit men to be held in 
Washington, D.C., to consider national legislation in the interest of 
uniform grading and packages. 

In addition to the above, a committee, appointed for that purpose, 
reported at each meeting all items of interest to fruit growers which 
they had been able to cull from fruit trade papers and the daily 
press. 

Trusting that this brief report of our year’s doings may be of inter- 
est and value to others engaged in like pursuits, and assuring you 
of our appreciation of you valuable assistance, we are 

Very truly yours, 
FRUIT GROWERS ASSOCIATION OF ADAMS COUNTY, 

Per, Edwin C. Tyson, 
ECT—M. Cor. Sec. 
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ABSTRACT OF THE: PROCEEDINGS OF THE 
STATE HORTICULTURAL ASSOCIATION, OF 
PENNSYLVANIA, HELD AT HARRISBURG, PA. 
JANUARY 19-20, 1909. 

OFFICERS FOR 1909. 
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TREASURER. 
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REPORT OF GHNERAL FRUIT COMMITTEE. 

By CHESTER J. TYSON, Chairman. 

In presenting this report for the season of 1908, the chairman 
extends his thanks to the correspondents who have made prompt 
and satisfactory reply to the many inquiries. Blanks were mailed to 
several persons in each of the sixty-seven counties of the State. 
Responses have come from forty-seven of them, Butler, Clinton, 
Cumberland, Elk, Fayette, Forest, Fulton, Huntingdon, Indiana, 
Jefferson, Juniata, Lycoming, McKean, Montour, Philadelphia, Pot- 
ter, Snyder, Susquehanna, Tioga and Venango, being silent this 
year. If any person from any of these counties, hearing or reading 
this report, is willing to help with the work next year or knows of 
some one else who is competent, the chairman will appreciate his 
sending in the names and address. 

The season of 1908 has not been a very favorable one from a 
horticultural point of view. With the exception of a few favored 
spots, nearly all sections of the State report a cold, wet time of 
bloom, with the extreme condition of freezing and snow in some 
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places. This was followed by drouth extending, with but slight 
rain, over two, three and even four months. This influenced the 
setting and subsequent growth of many fruits and with their proper 
and seasonable spraying, being offset in part, to be sure, by dry 
clear weather at picking time. 

APPLES. 

The year 1908 seems to have been decidedly an off year for ap- 
ples in Pennsylvania, only five persons out of a hundred reporting 
a good crop and these so scattered as to indicate local and not in any 
sense county or sectional conditions. A few reported a fair crop, 
especially in the northern counties. A slightly greater number re- 
ported good quality, but even in this particular a majority of the 
reports showed poor quaility and accounted for it by bad weather 
at spraying time and the subsequent dry season. 

Pennsylvania has a long list of very good summer apples. Red 
Astrachan is the most favored by our correspondents, some per- 
sons, however, have found it a poor bearer. Yellow Transparent 
comes next with votes from all sections of the State, followed close- 
ly by Early Harvest. Others favored are Sweet Bough, Golden 
Sweet and Summer Strawberry. The chairman would add Early 
Ripe as an excellent and very useful cooking apple. 

Next comes a list of the late summer and early fall varieties; 
Maiden Blush having the greatest number of votes, then Duchess 
for the north and Summer Rambo for the south, then Gravenstine, 
Wealthy and Porter. 

Smokehouse is the great favorite of the later autumn kinds, fol- 
lowed by Fall Pippin and Twenty-Ounce. Baldwin is named as a 
fall apple in the southern counties. 

Every home with sufficient ground should have at least one or 
two trees for each of these seasons and many persons have found 
the growing of summer and fall apples very profitable. If asked to 
make a list for a home orchard, of twelve trees to cover these sea- 
sons, we should probably name as follows: one Yellow Transparent, 
one Early Harvest, one Red Astrachan, one Porter, two Summer 

Rambo, one Maiden Blush, one Wealthy, one Fall Pippin and three 
Smokehouse. 

A large majority of our correspondents prefer the barrel as an 
apple package but a surprisirgly large number report that they have 
found it profitable to market their best fruit in bushel boxes. Seven- 
teen persons report good home markets and recommend the use 
of baskets and bushel crates. Half bushel and bushel round stave 
baskets with covers are commonly used for shipping summer apples. 

Under the present indifferent care in spraying, ete., which many 
of our orchards receive, the handling of second grade and cull apples 
is a very important matter. Their proper disposal often settling 
the question of profit or loss. In the first place it is very important 

to provide boxes or crates to receive them from the sorting table 
to avoid unneccessary handling. Most of our correspondents use 
their culls for cider or sell them to the cannery, evaporator, or for 

bulk shipment. We are glad to report that only one man recom- 

mends barrelling second grade apples and we wish to make an ur- 
gent protest against the practice as most harmful to the trade in 
better fruit. Dispose of your seconds at home or ship them in bulk, 

or better still produce no culls and by thorough spraying, good 
culture and hand thinning produce only first-class fruit. 
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PEARS. 

There has been a good or better than average crop of pears 
throughout the State and in most places the quality is reported good. 
Where poor or only fair, neglect of tree and lack of proper spraying 
is the usual cause. 

Blight is the one great enemy to pear growing and in some 
places has almost put an end to the industry. No remedy is known 
other than the timely application of knife and saw, but it is com- 
monly believed that the germs of this disease enter most freely 
through the tissues of rapidly growing wood. Therefore, pear trees 
standing in sod and growing slowly are less lable to blight than 
when cultivated and making a rank growth. This has been the ex- 
perience of many of our correspondents. Scale is also reported as 
a serious enemy. 

Fifty-one reports tell of profitable growing of the Keiffer pear, 
when well grown and properly handled, several saying “more so 
than formerly.” Its comparative freedom from blight and scale 
injury and its early and regular bearing habit are strongly in its 
favor. 

PEACHES. 

The peach crop has been a fairly good one, only seventeen re- 
porting a failure. A few persons report having had very large 
crops but this was not at allcommon. The correspondents are about 
evenly divided in regard to weather conditions, some deploring the 
dry weather, others finding in it a blessing. Certain it is that 
brown rot was much less prevalent than usual this year and that 
thoroughly cultivated orchards suffered but little from the drouth. 
Yellows, borers and scale are named as the most serious enemies to 
peach growing. Only a few reports mention brown rot and curculio 
this year. 

A large majority of the markets accept the four-eighths bushel 
round basket with favor, while the six basket carrier is found sat- 
isfactory for fruit of the best quality. A few persons recommend 
smaller baskets, especially for retail selling. 

In answer to the question “Are peach trees being planted?” 
nine persons answer “no,” nineteen answer “yes,” and a great 
number say “ to some extent.” The counties in which considerable 
planting is reported are Bedford, Berks, Bucks, Chester, Dauphin, 
Franklin, Lancaster, Lebanon, Montgomery, Mercer and York. 
The Carman peach is highly recommended as a hardy, frost- 

resisting variety, having succeeded the past season under condi- 
tions which destroyed the buds of nearly all others. 

PLUMS. 

The plum crop was good in a few places but a large majority 
reported no crop this year, in many cases the conditions for setting 
of fruit having been quite unfavorable. 

Curculio and brown rot seem to be the most serious enemies to 
successful plum growing. A few reports speak of black knot and 
San José Scale, the latter especially on Japanese varieties. ; 

The vote for best varieties for home use gave a tie for German 
Prune and Lombard, next Burbank, Abundance and Damson, Brad- 
shaw and Green Gage. Wickson, the chairman’s choice of all the 
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Japans, received only three votes. If making a list from our own 
experience, we would say: Red June, Climax, Wickson, Satsuma, 
Green Gage and Shropshire Damson. 

Thirty persons report profitable growing of plums and twenty- 
three say “not profitable.” 

CHERRIES. 

Reports show the cherry crop to have been a fairly good one, 
although some varieties and some localities failed entirely. 
Brown rot, which is easily controlled by spraying, and birds are 

given as the most serious enemies, also black knot, rose bugs, cur- 
culio and black aphis. Leaf blight, which is serious in many places 
is easily controlled by spraying. 

Early Richmond is named oftenest as the best variety for home 
use. Montgomery comes next, then Governor Wood, Black Tar- 
tarian, Napoleon and English Morello. Windson had only four 
votes and Ida three. 

GRAPES. 

Grapes are reported as growing successfully in nearly all sec- 
tions of the State, though commercial growing is practiced in only 
a few places. 

Black rot is the great enemy to grape growing but can be very 
largely controlled by Bordeaux spraying. In some places the rose 
chafer does serious injury but those who spray frequently with 
Bordeaux and arsenate of lead will have very little trouble in this 
respect. Injury by grape curculio is very largely prevented in the 
same way. 

SMALL FRUITS. 

In answer to the question, “What varieties of strawberries are 
best?” we were almost overwhelmed with names and are more than 
ever convinced that there is no best variety for all places and con- 
ditions. Bubach received most frequent mention, followed in order 
by William Belt, Haverland, Sample, Glen Mary, Brandywine, 
Gandy, Senator Dunlap, Sharpless and Aroma, and a host of others 
mentioned only once or twice. 

Of the raspberries, Cuthbert, red, and Gregg, black, received 
the same number of votes, followed closely by Kansas and Cum- 
berland, both good black varieties. 

As usual Snyder leads the blackberries in popularity; next in 
order come Eldorado, Kittatiny, Erie and Ancient Briton. 

Very few persons report success in growing dew-berries, the win- 
ters being most too severe for them. Where they grow well, the 
Lucretia dewberry is an excellent fruit, and to our taste excels any 
of the blackberries. 

POTATOES. 

A large majority of the correspondents agree that there is no 
better crop for planting in the young orchard than potatoes, their 
fertilizer and culture requirements being well suited to the needs 
of the trees. A few persons prefer general gardening with peas, 
beans, tomatoes, sweet corn, cabbage and melons. Two suggest 
strawberries and one friend from Lancaster says tobacco, / 
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Very few persons in the State have found the past season fay- 
orable for the potato crop, continued drouth through the most of 
the growing season being the cause. The most destructive en- 
emies in usprayed fields are blight and the Colorado beetle. When 
thoroughly and frequently sprayed there need be no loss from either. 

Many persons have learned to control potato scab, the most 
favorad way being to soak the seed for one hour and a half in a 
solution of two onces of corrosive sublimate to sixteen gallons of 
water. Formalin, or formaldehyde, can be used in the same way, 
one pint to sixteen gallons of water. 
A few of our reports recommend planting potatoes in checks, 

thirty by thirty inches up to forty by forty inches, but most persons 
prefer to plant in rows varying from twenty-four to forty-two inches 
apart. Thirty-six inches is most favored and is well adapted to 
cultivation and spraying with two horse tools. Some growers plant 
as close as ten inches in the row, others up to twenty inches, more 
correspondents preferring twelve inches than any other distance. 
A good number named fifteen inches, which we believe to be about 
right under most conditions. 

SPRAYING. 

We are glad to report that spraying for insects and fungi seems 
to be steadily increasing, but we are sorry indeed to report the de- 
plorable fact that seventy per cent. of our correspondents tell us 
that spraying is not thoroughly done. Until this condition is over- 
come and the percentage at least reversed, our State cannot expect 
to make much progress in its war against these enemies. We will 
venture the assertion that fruit growers in the Hood River Valley 
of Oregon could report 100 per cent. of thoroughness and that in 
this very matter of thoroughness lies the secret to their great suc- 
cess. 

Reports seem to indicate that only in districts where fruit grow- 
ing is followed, at least to some extent commercially are grow- 
ers awake to the possibility of controlling the codling moth. We 
are much interested in the extent to which arsenate of lead has 
replaced Paris green as a spray for this insect. Its adhesiveness 
is, of course, the feature which recommends it so strongly. Many 
persons use arsenate of lead combined with Bordeaux deriving ex- 
cellent results from both. 

Scale seems to be held in check, at least to a considerable de- 
gree. We believe that the sections from which failure is reported 
are lacking in thoroughness of work. Many of our careful men 
write, “We no longer dread San José Scale.” 

In answer to the question “What is the most satisfactory and 
effective scale spray you have used?” the answers were as follows: 
Lime-sulphur wash 26, Commercial Soluble oils 23, divided as fol- 
lows; Scalecide 17, Target Brand Scale Destroyer 38, unclassified 
3. Two persons recommend the use of kerosene. It is not our pur- 
pose to make any recommendation but rather to emphasize again 
our belief that in careful and thorough spraying lies the key to 
success in controlling San José Scale. In a great many cases an 
effort to economize material has resulted in most dismal failure. 
We are frequently told that soluble oils should be sprayed with 
very fine nozzles and we believe it is a matter of vital importance 
in their use. 
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ORCHARD MANAGEMENT. 

Our question as to heavy pruning of apple trees brought out a 
wide difference of opinion, our correspondents being almost equally 
divided. We can summarize these opinions in the statement that 
some varieties require much heavier pruning than others and that 
the pruning should be done annually to avoid removing too much 
wood from the tree at one time. 

Some reports recommend very light pruning of peach but a much 
larger number prefer to cut back and remove about one-half of 
each year’s growth. 

In answer to the next question, we received a distinct surprise 
when nearly every correspondent expressed himself as believing that 
apples can be thinned profitably. This is certainly more than we 
expected from Pennsylvania apple growers. 

Only seven out of the whole number of reporters expressed doubt 
as to the importance of keeping bees in connection with fruit grow- 
ing. A few experienced growers report having proven the practice 
to be of great importance. 

ORCHARD VALUES. 
The question of the value of orchard trees over and above the 

value of the land, is often raised. Most of our correspondents say 
that an apple tree planted in a suitable place and growing at the 
end of one year, is worth one dollar; that its value increases at the 
rate of one dollar per year and that the increase continues up to 
twenty years or more, depending on the variety. This value is 
based on the ability of the tree to pay a good dividend on such an 
amount and we believe it to be very conservative. Nota few growers 
doubled these values in their reports. 

GOOD ROADS. 
Feeling that the fruit grower and market gardener is probably 

more interested in the improvement of country roads than almost 
any other citizen, we have asked questions along this line. 

The question of good roads seems to be a decidedly live issue 
in all parts of the State. A large majority of our correspondents 
favor the building of main roads entirely by the State. Many of 
them are opposed to putting the State’s money into one main road 
or parkway from Philadelphia to Pittsburg, feeling that it should 
be divided between the counties on the basis of present road mileage. 

This is also the view of your chairman who is utterly opposed to 
putting all the available road money into one road for the use of a 
comparatively small class te the exclusion of road improvement in 
the balance of the State. 

Throughout the reports runs a decided note of dissatisfaction 
with the administering of the present road law. The feeling is 
strong that the roads built by the State in the past few years have 
cost far more than they should have done, running as high as 
$22,000.00 per mile for one piece of rosd in Lancaster county. The 
freedom with which “extras” are charged up raises a natural ques- 

_ tion in the minds of interested person. Contract for a piece of 
road 8,300 feet long in the chairman’s own district was let at 
$19,500.00, which was about $3,000.00 above the estimate of the 
Department; alterations and changes were made from time to time, 

many of them apparently favoring the contractor and the price of 
34 
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the finished road was $27,971.00, or $17,688.00 per mile, $8,400.00 
more than the contract price and an advance of just about 70 per 
cent. over the estimated cost as prepared by the Highway Depart- 
ment and presented to the township supervisors to secure their 
sanction for building the road. 

SAN JOSE SCALE. 

By CYRUS T. FOX, Reading, Pa. 

The discovery of the San José Scale’s presence in Pennsylvania 
was first made known in December, 1894, and in a report to the 
State board of Agriculture made by the writer in the follow- 
ing month, remedies were given whereby it could have been suc- 
cessfully resisted. Copies of this report were ordered to be printed, 
but there was the usual delay that is experienced in getting out 
State documents, and a fire in the State printery aggravated the 
matter. When the reports finally reached the writer’s hands they 
were sent to every newspaper in Pennsylvania, with the request that 
the facts concerning the scale be published. Many editors courte- 
ously acceded to the request, and some called attention thereto in 
their editorial columns. 

Had there been a general compliance with the instructions given 
in the information sent out at that time (14 years ago), the present 
very general warfare that is being waged in Pennsylvania against 
the pest would be unnecessary. It would seem, however, that it 
takes a long time to secure an awakening in such matters. Where 
only three cases of the presence of the “scale” were reported in 
the winter of 1894-95, and these were comparatively isolated, the 
progress of the insect was so rapid that in the course of a year it 
had made its appearance in 12 counties. This was largely due to 
the fact that scarcely anything was done to combat it. At the end 
of the next three years there was scarcely a county in the State that 
was exempt from its ravages. 

Even now the San José Scale is not being fought by growers 
as it should, and it has been found necessary to start a special train 
through the State with spraying material and outfits and a corps of 
instructors to arouse farmers and fruit growers on the subject. 
Thousands of dollars are thus being spent for the giving of “ex- 
pert” information. Notwithstanding all these efforts, it is doubtful 
if the farmers of the State will unite in maintaining the warfare of 
their own accord. For that reason we have answered question No. 
2, on spraying, by saying that the work is being thoroughly per- 
formed “when done by the representatives of the State.” 

There is no question as to the efficacy of the work of that section 
of the Department of Agriculture known as “Economic Zoology,” 
but it is to be feared that too much reliance will be placed by farm- 
ers upon the prospect that this movement will be continued by the 
State authorities, and that to secure the preservation of their or- 
chards all that will be necessary will be to request the Economie 
Zoologist to send along a spraying “expert,” with his outfit, when 
the work will be done without any expense to the petitioners. 

This would be well enough if a sufficiently large appropriation 
could be obtained from the Legislature for each season’s operations, 
so that plenty of men could be employed to spray all the orchards— 
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the State being divided into districts; but it would seem that after 
the farmers have been educated in regard to preparing the spraying 
mixture, and the mode of applying it, they ought to give the sub- 
ject proper attention every season thereafter themselves. Although 
there are laws on the statute books for the prevenion of the spread 
of diseases in fruit trees, and the extermination of insect enemies, 
some further legislation appears to be needed to compel greater at- 
tention to be given to these important matters. 

Probably the chief trouble is that the orchard is depended upon 
largely for results with a thought that cultivation and care are 
necessary. The farmer is, perhaps, too much engrossed with other 
duties. The raising of grain or special crops may be more profit- 
able. The dairy and hennery, with butter and eggs commanding 
prices that can be considered highly remunerative, may be regarded 
as all-important, and the orchard be consequently neglected. In- 
deed, fruit-growing is such a branch of agriculture (or horticulture, 
if you please) that it should be made a business of itself. It is 
only by close application to all requirements, and assiduous atten- 
tion, that fruit growing will be successful. With a proper observ- 
ance of the methods that have proven advantageous in the raising 
of fruit there can be no better-paying industry. 

Pennsylvania, in addition to her supreme position in the galaxy 
of states on account of her mineral wealth, is great in agriculture 
and horticulture. As a producer of apples she is second on the list, 
and possessing, as she does, apple belts of superior soil and location, 
should stand at the very head, excelling even New York, whose 
climate, particularly in the western section, is so very favorable 
for the apple. But Pennsylvania must have a little care that her 
honors are not taken from her. Virginia, where the writer has 
spent much of the past six years, is forging to the front as a fruit- 
growing state. Commercial apple orchards have been established 
containing from 45,000 to 100,000 trees. Apples are being exported 
to England, where $5.50 to $6.50 per barrel is obtained for fancy 
fruit. One dealer in Richmond made two shipments during the 
season just closed of 25,000 barrels in each shipment, mostly of one 
variety of apples, the Albemarle Pippin. In fact, but two or three 
varieties are considered profitable, and in an orchard of 50,000 

trees the only other variety than the Albemarle Pippin will likely be 
the Winesap or Mammoth Black Twig. The Ben Davis, once very 
popular, has been relegated to the rear. The York Imperial, a Penn- 
sylvania favorite (a native of York county), is doing so well in 
Virginia, that it is being quite generally planted. It grows to great- 
er perfection in the Old Dominion, and its fine appearance and desir- 
able quality as a good keeper make it very popular. By some per- 
sons it is known as Johnson’s Fine Winter. 
PROF. WATTS: In connection with the excellent report of Mr. 

Tyson, I would like to hear at this time a discussion of the best win- 
ter varieties of apples for Pennsylvania. It is not only the variety 
that will yield the most bushels that should be planted, but that 
variety which is most wanted by the markets and which will pro- 
duce the best returns in dollars and cents. We not only want quan- 
tity, but we want what will yield the best returns on the market. 
I should like to hear this question discussed here to-day. 

MR. J. D. HERR: In the article read by Mr. Fox, reference is 
made to the fact that fourteen years ago it was almost impossible 
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to interest the farmers of the State in San José Scale, while to-day 
that subject is one of the utmost importance to them, and I hope to 
hear this subject fully discussed as we go along. 
PROF. SURFACE: There is one point in that excellent communi- 

cation that I want to press a little farther; it is impossible to arouse 
the interest of the public in something that has not gone far enough 
for them to see the importance of it. Fourteen years ago the Scale 
was not serious enough to arouse the interest of the public to the 
importance of fighting it. But let us go to-day to the counties that 
have had the Scale, like Berks, York, Adams, and some of the others, 
and announce that there will be a public demonstration in regard to 
the San José Scale, and there will be a larger attendance than at 
any other agricultural meeting. They have had enough of it and 
they want to control it. And we find that the men who are most 
successful in its control, are the men who have come most to our 
meetings and have followed these demonstrations from day to day. 
These are the men who have the largest crops of fruit, because 
they have been obliged to see what it means. 

Regarding the subject which Prof. Watts brings up, in refer- 
ence to the varieties which should be planted as the commercial 
winter apples of the future, that most depends upon the education 
of the market. If the market of the future calls for a firm red apple, 
orchardists will continue to plant the Ben Davis or Gano; if it wants 
quality, then the yellow apple, like the Grimes Golden will be the 
best variety; if it wants a red apple, we can give them the red 
Girimes, the Jonathan, but I think the time will come when the 
market has been educated, that it will not ask what the color of 
the apple is, but what is the variety, the same as they do in the 
potato to-day. When the public becomes educated up to the fact 
that variety is the standard of excellence, we will be able to sell the 
Stayman Winesap in preference to the Ben Davis. The Ben Davis 
is 25 cents higher in the Philadelphia market than it is in any other 
place, while the Grimes Golden is way down the list, simply because 
the public has not been educated to variety as the standard of ex- 
cellence, rather than color. 

MR. YOUNGS: It strikes me that the question of apples is quite 
a question of locality as well. Now, what succeeds well with you 
here, would not succeed with us up in our part of the State, and 
in selecting a standard winter variety, you must also take into con- 
sideration the locality. I am a Pennsylvanian, have always lived 
here, and was born here, so that I am pretty close to home in Penn- 
sylvania, and I certainly think if I were going into the apple growing 
business, I would do it right here on the hills of eastern Pennsyl- 
vania. 
PROF. STEWART: What variety would you grow? 
MR. YOUNGS: As I have said, I don’t think I would name any 

variety, because what succeeds with us up along the Niagara belt, 
on the shores of Lake Erie, would not succeed here. We are in the 
famous Chautauqua grape belt. and the grapes that succeed the best 
with the growers in that district, succeed best with us also but if 
I were going into the apple growing business extensively, I think I 
wouid try to grow an apple that has succeeded in my particular 
locality for a good many years. 
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PROF. STEWART: In reference to this apple question, I have 
been for a long time somewhat undecided in reference to apples of 
the Ben Davis type. As Prof. Surface has said, the Ben Davis has 
been receiving 25 cents per barrel more on the Philadelphia market 
than any other kind, but if you will look at the New York markets, 
you will find that the Ben Davis brings from $38 to $3.25 a barrel, 
while the last quotation for Baldwins is $5. You see the New York 
market is becoming educated. Then, again, I see the Jonathan 
being quoted at $5, while the Ben Davis is only $38. Now, there are 
other things against the Ben Davis in this State, and one of these is 
its susceptibility to the San José Seale. I don’t know of any other 
single variety that has seemed to be so susceptible, and so have one 
or two others, but on the whole, the Ben Davis seems to be the 
worst and for this, if for no other reason, I think it should be re- 
placed by a better variety. 

MR. YOUNGS: In taking up this question of education, we must 
ake into consideration several things. In appearance the Ben Davis 

is large and red, and a good bearer, but in quaility it is a different 
thing. The Ben Davis is poor as regards quality. It is something 
like the Elberta peach; it is large, and, as the saying is, “hand- 
painted,” and the people take to it because of its pretty appearance. 
Just like the Ben Davis, they buy it by the eye. Now, you take Red 
Raspberries. There is the Marlboro’, for instance; the Cuthbert is 
far superior in quality but the market wants a berry that is large 
and red, and looks fine, and the Marlboro’ goes to the market in bet- 
ter shape than the other, and so the market calls for it, so that 
there are really two sides to the question—the demand of the eye, 
which is for appearance, and the demand of the palate, which is 
for quality, and unfortunately the demand of the eye, in the aver- 
age buyer, is still too prominent a factor for us to ignore. 

MR. JAMISON: Mr. Youngs is striking the key-note. Now, the 
market for our apples is made in Europe and they want a red 
apple. Of all our red apples, of course the Baldwin is the favorite 
in this country, but there is no doubt that for shipment to Eng- 
land or across the sea, the Ben Davis carries well, it looks well, and 
remains firm, and is therefore a good export apple. A friend of 
mine asked me recently what I thought of the Ben Davis apple, and 
I told him it beats none all to pieces. He wanted to know why, 
and I said because we can raise them when we can’t raise anything 
else. Now, the market is usually not discriminating, because the 
buyer of the apples does not eat them, as a rule; he sells them. 
Once in a while, they get to know a little something about the qual- 
ity, but as a rule, the dealer buys them only to sell them. <A dealer 
who had been buying apples from the West the last few years came 
to my place last fall, and wanted to see our orchards and asked 
whether we had any apples; I was not at home, but my son told him 
we had, and asked him what kind he wanted; he said “I want any 

kind but Ben Davis and the Bellefiower.” My son said: “We have 
not got the Ben Davis, we have the Gano. “Well,” he said, “that is 
what I want.” 

MR. HALE: May I, a stranger, say a word? 
The PRESIDENT: You are not a stranger, Mr. Hale, and we are 

always glad to hear from you. 
MR. HALE: The San José Scale has been the cause of a great 

deal of expense in our orchards and it is the public, in the end, who 
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will have to pay the bill, just as it is the case where my friend here 
on the left said that the people who buy the Ben Davis don’t buy it 
to eat, but to sell; the consumer pays for it. 

A few weeks ago I was up in New York State where they raise 
a great many apples and pears. Two strangers came in there to 
buy, one of them a buyer for a large firm, and the other a private 
gentleman of means; the buyer did not look at the Ben Davis, but 
he paid more per box than you were speaking of per barrel, for what 
he wanted. The other man, too, was in search of quality; he 
bought them a bushel at a time, and had them sent to his home, but 
he would not buy the Ben Davis; he called it a corkleg only covered 
with skin. Traveling up ond down the coast, as I do, from my New 
England farm to my Georgia farm, I have apples offered me at the 
station and on the train, and I have been tempted over and over 
again to buy the Ben Davis; when real hard up, and my flask was 
empty I have occasionally bought the Ben Davis, then vowed that 
if God would forgive me, never to do it again. The people who 
pay your bills, who pay for your improvements, and for your farms, 
and for your horses and tools, and your fertilizers, they are the con- 
sumers. The consumer is the fellow you have to get up against 
in the long run, and what you want to do is to make your apples 
so good that instead of buying a few Ben Davis now and then, 
he will eat a dozen apples a day, and his wife will want them, 
and his children will want them, and there you have your market. 
Give them something good, and they will like it so well that they 
will pay you for it. If you want to get the consumer to buy your 
fruit, make it so good that he can’t do without it. You want 
color, and beauty to attract the ye, and in addition to that you 
want quality to attract the taste. This is what you people of the 
Horticultural Association want to bear in mind. 

DR. MAYER: I think the professor on my right is on the right 
track in investigating the profitable apples for Pennsylvania. Now 
quality, as the gentleman bas said, is one of the first considerations. 
Quantity is not the prime consideration, important as that is. Right 
over here is an apple that sells at 35 cents a quart box, and I don’t 
believe it beats some apples that are not attractive enough to com- ~ 
mand that price. The first demand for an apple now is that it must 
be attractive, and then must have all the quality we can get into it. 

MR. GEO. H. McKAY: JI am not a raiser of apples, but I am an 
eater of apples, and I keep them in cold storage. When I first 
went into the market fifteen years ago, the Ben Davis was the high- 
est priced apple on the market. Then the Baldwin and the Greening 
came in, and they, to some extent took its place. Finally an apple 
came on the market which attracted the attention of the stores, and 
sold for fancy prices. I tried to find a good market for it, and sent 
several barrels to Boston and Philadelphia, with instructions to have 
them taken home and used, and then report to me. The report came 
that they were a good eating apple, and cooked well, baked well, and 
made good pies. That was the Stayman Winesap. Prof. Surface 
may have looked at the markets in September, and found the Ben 
Davis commanding a higher price, but if he were to go to market 
now, he would find that the Stayman Winesap could not be had at 
any price. The Stayman was sold out the 1st of January, and 
Jonathans will bring $5 to-day, and I don’t know but you could get 
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$6, while Ben Davis is down about where it was. This simply 
shows you what the Stayman Winesap is doing. The Ben Davis 
is like the western apple, good to look at, but not quite so nice to 
eat. The Ben Davis is a fairly good seller in the Philadelphia 
market, but New York ‘and Pittsburg want a little higher grade. It 
does not do so well there. 

A Member: While all this is very interesting, I was at a meet- 
ing at the Carlisle Indian School, and I heard Prof. Surface there 
recommend the Ben Davis as one of the best apples to grow. I had 
a laugh all to myself, because I had four or five hundred bushels, 
and was going all over the country trying to sell them and could 
not. 
PROF. SURFACE: Is there anyone else here who was at that 

meeting? I would like to have somebody to make good on that. 
MR. GOSSARD: I think I can help Prof. Surface. I am the 

superintendent for one of the Fruit Growers of Franklin county, 
and we stated that we got a higher price for the Ben Davis than 
for any of our other apples, and Prof. Surface said that was, of 
course, the apple for us to plant then. 
PROF. SURFACE: There is the point. I am glad there was some 

one to corroborate me. Col. Middleton said he was selling his Ben 
Davis apples at $4 right in his orchard; that the Ben Davis was a 
money producer right here in this region, and I said, of course, 
under those circumstances that is the apple for you to plant. 
A Member: Can you sell the Ben Davis twice to the same 

dealer? 
PROF. SURFACE: Once; the second time you sell him the Gano. 
PROF. WATTS: I rather like the suggestion made by Mr. Hale 

that we make our fruit so good that people can’t do without it. 
About this apple—TI will not name it—why say anything about it at 
this meeting? I heard another name for it up in New York State; 
you know it is usually put on the table along with a few other 
apples, and they call it there the “Stay” apple. I asked how it 
got that name, and they told me it always stayed on the table. 

The gentleman in the rear who spoke of the condition of the 
Philadelphia market is all right. The unnamable apple is now sell- 
ing at $3, while the Stayman could not be had for less than $6. 

MR. YOUNGS: Last year the apples that ripened slowly, like the 
Northern Spy, were up to the normal in quality, while those that 
ripened earlier were very dry and defective in quality. The later 
apples received the benefit of the rains that came on after the long 
dry spell we had, while the earlier apples suffered as the result of 
that drouth. 

MR. McKAY: In reference to Mr. Wertz’s apples, I want to say 
that I visited his orchard, and he had some of the most splendid 
apples I ever saw. He sold some of his first Jonathans, I think, 
for $4, and not long before Christmas the dealer retailed them for 
$12. while the Ben Davis was bringing only $2 to the producer. 

MR. GOOD: The gentleman says the dealer sold them for $12; 

what did the producer get? 
MR. McKAY: He received the $4, and that was the highest I 

have ever known the market to go. 
MR. NEWCOMER: We get a better quality of Ben Davis on a 

good sandy, or sandstone soil than on any other it is grown on. 
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ORCHARD FERTILIZATION. 

Prof. JNO, P. STEWART, Asst. Professor of Experimental Horticulture, Pennsylvania State 

College. 

In fruit production there are at least four factors that are es- 

sential in securing maximum profits. Assuming that location and 

varieties are proper, they are soil management, fertilization, pruning 

and spraying. Each must be right. No one of them can be singled 

out and made to carry the load of other left undone. Any one or 

part of one neglected may become the crop-limiter of that orchard 

and ‘the extra care devoted to the others is lost. The truth of this 

principle is emphatically shown in figures which we have recently 

collected in a study of costs and profits in fruit growing. These 

figures show that in the case of the apple net profits have actually 

increased with expenditures up to more than $300 per acre for pro- 

ducing and marketing the crop. Thus in fruit growing as elsewhere 

one gets returns exactly in proportion to what he intelligently puts 

into it. To increase this intelligence, we look into one of the most 

complex of these production-factors, orchard fertilization. 

In the country as a whole, orchard fertilization is not being ne- 

glected. The last census shows that the size of the orchard-fertiliza- 

tion bill is about $2,000,000 per year. Fruit farms expended 30 
kents per acre for fertilizers as compared with 4 cent on hay and 
grain farms, and 2 cents per acre on stock farms. Whether this 
expenditure is being wisely made or whether it is sufficient is the 
question. At the present time, we haye no exact system of orchard 
fertilization and little accurate data upon which one may be based. 

The systems of fertilization now in operation or recommended are 
based on four things: (1) analyses of trees and their crops; (2) 
general experience and observation; (8) orchard surveys; and (4) 
experimental studies. Each has its strong and its weak points. 
For example, analyses show that an acre of bearing apple trees takes 
up about 55 lbs. of potash (K20) per year. But the fact that they 
have this potash does not prove either that they must have it or 
that its addition to the soil would secure any material response. In- 
deed, the same analyses show the annual possession by the trees of 
57 Ibs. of lime per acre, and yet lime is not generally considered im- 
portant in orchard fertilization. 

There are similar weaknesses, with the other sources of evidence. 
General experience and observation fail because of their lack of checks 
and their local application. Orchard surveys furnish the wide appli- 
cation and are very valuable on this account, but they can not com- 
pletely isolate any one factor, and they are confined to current prac- 
tice. Experimental studies are confined to comparatively few trees 
and soils, hence, must be more or less local. They also require long 
periods of time. But in spite of defects, each of these sources of 
evidence furnishes something and the final solution of the problem 
will depend upon them all. 

In this discussion, we are concerned with the experimental evi- 
dence. The apple is not an easy crop to deal with experimentally. 
The difficulty of getting uniformity in soil and varieties over the 
large areas required, the perennial nature of the plant with its re- 
sulting food-storage for early spring growth, the continuous crop- 
ping without chance for rotation, and the sensitive and fickle bearing 
habit are a few of the difficulties that face the investigator. They 
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make it necessary to forget some of the methods found applicable 
to other crops, and they require that the whole problem be studied 
from its foundation. 

In view of these difficulties, there is a very fair amount of experi- 
mental evidence already at hand. Three valuable, long-time experi- 
ments have been made. The first of these has been in operation 
at the Woburn Experimental Fruit Farm in England, since 1894. 
Up to the close of the 14th season, there had been almost total 
absence of effect of manure of any kind. In a more recent test on 
poorer, sandy soil, they report that manures, and especially stable 
manure, are having a very beneficial action.* The absence of ef- 
fect in the longer experiment was explained by “the fact that trees 
draw their nourishment from a very large area, and from a very 
considerable depth, * * * * * * * * and, hence, are very little af- 
fected by surface dressings.”* This experiment is of value in show- 
ing that orchards are limited by something other than manures 
and fertilizers. It is also interesting in the fact that while the ex- 
periment as a whole shows no results from manures, yet it is re 
ported that cetain July applications of nitrate of soda produced 
distinct effects. The applications of nitrogen in the regular experi- 
ment were made in February. While this experiment undoubtedly 
has the values indicated, yet its full application to our conditions is 
somewhat inadvisable because of the marked difference in English 
conditions, and the fact that the experiment is being conducted on 
dwarf trees. 

The second, long-time experiment is the one made at the Geneva 
Station, New York, and reported in 1907 by Professor Hedrick. 
This gives the results of twelve years of annual applications of 
potash and phosphate, at the rates of 169 Ibs. K2 O, and 129 lbs. P2 O5 
per acre. The trees were 43 to 55 years old and the soil is a medium 
heavy clay. The results as a whole were considered negative, since 
the annual increase in yield of all varieties on the treated plots 
barely paid the cost of the fertilizers and their application. 

The results in detail are shown in Table No. 1. The first three 
lines of the table are taken from Professor Hedrick’s report, page 
225. The last three lines we have calculated from them, since the 
trees were set 48 to the acre. 

TABLE No. 1. 
New York Results. Potash and Phosphate Application. 12 Years. 

Baldwin. Fall Pippin, Roxbury, R. UL Northern 
Greening. Spy. 
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Wield per ‘trée, 2.0.2.0, 8.78 8.50 7.23 6.18} 11.16 8.51| 8.38 8.72 | 7.90 5.35 
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Wield “pers acre, mck cise | 421.4 | 408. | 347. 296.6 | 535.7 | 408.5 | 402.2 | 418.6 | 379.2 256.8 
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HA GIC Lhe pc te crate crevice ecie 13.4 50.4 | 127.2 | -16.32 122.4 

Per cent. benefit, 3.1 per cent. 17 per cent. | 31.5 per cent. | -3.9 per cent. | 42 per cent. 

*Letter of Spencer U. Pickering, September, 1907. 

34—7—1908. 
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In our judgment, one of the most striking things shown in this 
table is the difference in response to fertilizer made by the different 
varieties. The Baldwin and R. I. Greening were practically unre- 
sponsive, while the Spy and Roxbury show an annual average benefit 
of nearly 125 bushels per acre. It did not pay to add fertilizer to 
the Baldwin and Greening trees, while even at the low price of $1 
a barrel the Spy and Roxbury returned a net profit of nearly 180 per 
cent. on the cost of the fertilizer. This apparently indicates that 
the value of a fertilizer may sometimes depend upon the variety 
fertilized. But it should also be remembered that only phosphates 
and potash were applied in this experiment, and it is stated else- 
where in the report®* that “leguminous cover crops plowed under 
in the orchard have usually produced beneficial effects the same on 
the next season,” and that “it needs nitrogen, or humus, or the physi- 
cal condition to be obtained by plowing under organic matter.” In 
other words, nitrogen or humus is apparently the crop-limiter in this 
orchard and until this need is met, little or no advantage can be gained 
by applications of other forms of plant food. Hence, we conclude 
that instead of being negative, the-least that can be said of this ex- 
periment is that is it shows partial results from the application of 
certain fertilizers. 

The third experiment is in Massachusetts, a preliminary report of 
which has been kindly furnished us by Director Brooks.¢ This ex- 
periment has been running at the Massachusetts Station during 
the last 30 years. The trees were planted one year after the ex- 
periment was started and the plots contain three trees each of Bald- 
win, R. I. Greening, Roxbury and Gravenstein. The soil is a “mod- 
erately heavy, gravelly loam, with a moderately compact (clay) sub- 
soil,” and is reported to have been “highly exhausted, chiefly by the 
production of hay, before the experiment started.” The treatments 
and results we have arranged as shown in Table 2: 

Plot. 1. | 2. 3. | 4. 5. 

Annual 
Treatment, 

Total yields 
‘pounds, ... 

Ratios 
yields, 

Quality, .... 

Manure, 
10 Tons-Acre. 

37.75 

Wood Ashes, 
1 Ton. 

Check. | Bone and K C i | 
600 and 209 lbs. 

31.94- 

| 

| 

l= 
| 
| 

ota —| 30.554 

140- 

17, 288.5 

515 

*Page 231, Bulletin No. 289, 

118.4 

10,150 

301 

1 

| 3,354 

100 113 

10, 958.5 

100 327 

N. Y., Geneva Station. 
fLetter from Director Brooks, November 30, mn 1908 

Bone and Low Grade 
K SO, 600 and 400 Ibs. 

131.5 

15,971.75 

476 
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Here we have some very positive results from the application of 

fertilizers. In growth, the trees of the treated plots show an in- 

crease of 13 to 40 per cent. over the checks, and in yields, they show 

benefits of 201 to 415 per cent. The quality of the fruit is also im- 

proved in all plots except that receiving the stable manure, in which 

it is poorest. Manure, although most efficient in securing growth 

and yield, fails so completely on quality that it takes relatively low 

rank in final value. The most valuable returns clearly have come 

from plot five, where ground bone and low-grade sulphate were used. 

This plot also shows a surprising gain over plot four, which differs 
only in the use of the muriate instead of low-grade sulphate of pot- 
ash. Whether this superiority is due to the magnesia in the sulphate 

or to a harmful effect of the chlorine accumulating from the mu- 

riate, or to a soil difference can not now be stated. It is being further 

studied by the Massachusetts Station. 
Thus we have before us the results from three experiments in 

orchard fertilization, running for 14, 12, and 20 years respectively. 
One shows no results, another partial results, and the third shows 
very beneficial results. Altogether, they show for a certainty that 
plant food is a crop limiter, but not in all orchards. 

To obtain additional evidence, the series of experiments now in 
operation in this State were started, as you konw, by the Pennsyl- 
vania Experiment Station in April, 1907. The series is without the 
merit of age as yet, but we trust that it has some of extent and plan. 
An idea of the extent can be obtained from the fact that the records 
of the past season required the handling of 82 tons of fruit from 
2,268 trees. These trees covered nearly 50 acres, and involved ten 
soil types and twelve varieties. Young orchards to the amount of 
42 acres in addition were set during the season. 

Before examining the records in detail, we shall outline briefly 
the work as a whole. The problem placed before us was to deter- 
mine and study the causes that affect yield and quality in apples. 
We based our work upon the general proposition that the growth 
and development of any plant vary with the limiting factor. The 
possible environmental limiting factors for all plants are moisture, 
food, heat, light, carbon dioxid and oxygen. Some of these factors 
are beyond the control of man and, hence, it was decided to study 
first the influence of those that are more or less within his control. 
We, therefore, are now studying (1) the influence of plant food as 
affected by fertilizers; (2) the influence of moisture as affected by 
soil management; (3) the influence of cover crops; and (4) the in- 
fluence of heredity as shown by propagation from best individuals, 
and by variety. 



532 ANNUAL REPORT OF THE Off. Doc. 

FIGURE 1. 
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INFLUENCE OF FERTILIZERS. 

This experiment is located with D. M. Wertz, Franklin county. 
Others with Tyson Bros., Adams county, S. M. Brown, Bedford 
county, and at State College. 

The plan of our fertilizer experiment is shown in Figure 1. The 
fertilizers are applied annually at the rates per acre of 50 lbs. nitro- 
gen (N), 100 lbs. phosphoric acid (P205), 150 lbs. potash (K20), 
1,000 Ibs. of lime, and 12 tons of stable manure. The results from 
three orchards ranging from 9 to 19 years of age are shown in table 
No. 3. 
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TABLE 3. 

FERTILIZER RESULTS, THREE EXPERIMENTS COMBINED, 1908. 

INFLUENCE ON YIELDS. TOTAL YIELDS, LBS. 
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INFLUNCE ON SIZE. AV. WT. IN OZS. 

4.42 5.08 5.29 65.01 5.22 5.45 6.22 4.97 5.51 5.05 5.65 4.87 5.18 5.18 5.18 5.49 

Too variable to determine benefit on size. 

INLUENCE OF FERTILIZER ELEMENTS. PER CENT. BENEFIT. 
SECOND YEAR. 

By comparison of the results from the different combinations shown 
in table No. 3, it is possible to obtain figures showing the influence 
during the past season of the individual fertilizer elements. Their 
effect upon yield and color is shown in table No. 4. 

TABLE 4. 
Element. Yield. Color. 

IMM AWOL: Waals © Oaeekcren none hea carer cee 47.25 per cent. —17.87 per cent. 
Phosphate (P2 O05), ...... eas 5.8 per cent. 1.56 per cent. 
Pobash BR 2O) ie a. is cio, ofthe, oeicrers aes 19.00 per cent. 10.15 per cent. 
AVC TIISE ehevey Aes ones 208 cues iee= aye 59.7 per cent. —11.7 per cent. 
i bitch (oeeaaiie Serta eS Mieec ier meen —22.9 per cent. — 4.6 per cent. 

This table shows that both nitrogen and stable manure have ma- 
terially increased the yield and decreased the color of the fruit. It 
also shows phosphates to have had but little influence on either 
yield or color. This seems to be largely because this element failed 
so completely on the plot where it was applied alone. Where it was 
used in combination, phosphoric acid showed some distinctly bene- 
ficial results. Potash has shown moderately beneficial results on 
both yield and color, and lime has apparently decreased both. It is 

hardly believable that lime actually has the harmful effect indicated 
here, and it will be interesting to see whether or not the indication is 

maintained in later developments. It is probably one of the tran- 

sient conditions, which make necessary the long periods required in 
orchard experiments. 
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The strong influence of nitrogen both on fruit and foliage is one 
of the striking features in these experiments to date. This is par- 
ticularly true in the Bedford county experiment, on a thin, exhausted, 
stony clay. Its effect in relation to the time of application here 
we believe also to be significant. The first application was made 
in the form of nitrate of soda as a top-dressing on July 8, 1907. 
Not only was the effect of the nitrogen plainly evident before the 
close of August and during the remainder of the season, but the 
trees of these nitrogen plots came out again into leaf much greener 
the following spring and showed as marked differences in late May 
of 1908, before the second application as they had shown in the 
preceding autumn. This undoubtedly has a bearing on the time for 
applying soluble transient fertilizers to such perennial plant as 
apple trees. 

Coupled with the Woburn experience, it indicates (though it has 
not proved) the advisability of delaying such applications until the 
season’s growth is well advanced, but not completed; in other words, 
until the plant’s supply of stored food is about exhausted and avail- 
able food becomes a limiting factor. 
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INFLUENCE OF SOIL MANAGEMENT AND MANURES 

The experiment figured here is located in Bedford county, with 
J. R. Sleek. Others with J. H. Ledy, and with John A. Nicodemus, 
Franklin county, and with F. H. Fassett, Wyoming county. 

Figure No. 2 shows the plan of our soil management experi- 
ment. Soil management is so closely related to the use of fertilizers 
that it has seemed inadvisable to completely separate them. This 
experiment, in addition to comparing the different systems of man- 
agement, tests the value of commercial and stable manures in con- 
nection with each. The stable manure is applied annually at the rate 
of 12 T. per acre and the commercial fertilizers at the rate of 30 
ibs. of potash (K20). On the sod-mulch plot, all grass is left in the 
orchard and an additional mulch of straw at the rate of three tons 
per acre is applied annually. 

TABLE 5. 

Influence of Soil Management on Yield, 1907, 1908. 
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Table No. 5 shows the yields obtained from the different systems 
of soil management during the last two years. Results for both 
years are given here because the current year’s crop can be more 
directly influenced by cultural methods than by fertilizers. The re- 
sults given here, and those in the later tables on young orchards, 
have been obtained by combining the yields from three orchards of 
six to fifteen years of age. The mature orchard is thirty-five years 
old. 

As shown in the table, the young orchards have yielded better 
under the sod-mulch and sod treatments, while the mature orchard 
is best with tillage and cover crop. Sod-mulch in young orchards 
shows 30 per cent. better yields than clean tillage and 1814 better 
than the cover crop method, while in the mature orchard the cover- 
crop is 40 per cent. better than the sod-mulch. If these differences 
are maintained by later results, they would indicate that the mulch 
treatment is of value in developing and establishing the bearing 
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habit in orchards which have reached bearing size and age. Also 
after this habit is established, the present results clearly indicate 
that tillage is to be preferred. 

TABLE 6. 

Iufluence of Manures on Yields, 1908. 
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Table No. 6 shows the yields obtained under different methods 
of manuring in their second year. The orchards are the same as de- 
scribed under table No. 5. The young orchards have responded to 
the treatments while the old orchard apparently has not. Both 
commercial and stable manures show distinct benefit in yields in the 
young orchards, with the latter somewhat in the lead in orchards 
of both ages. 

TABLE 7. 

Influence of Manures on Color, 1908. 
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Table No. 7 shows the results obtained during the past year on 
the influence of complete fertilizers and stable manures upon color. 
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Both manures have decreased it. The decrease averaged about 3 
per cent. in the old orchard and 20 per cent. in the young. 

This decrease in color is probably simply due to delayed ma- 
turity, the effect being greatest in the young orchards because their 
general response to fertilizer has been greater. Had picking been 
delayed a few days on the manured plots, it is quite likely that the 
differences in color would have vanished. 

TABLE 8. 

Influence of Soil System on Size, 1908. 
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TABLE 9. 

Influence of Manures on Size, 1908. 
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Tables No. 8 and No. 9. shows results of the past season in regard to 

the effect of soil systems and manures on the average size of apples. 

Both manures and tillage-with-a-cover-crop have increased the size 

of the fruit. This is desirable in old orchards, but rarely so in young 

as the fruit in the latter is already likely to be overgrown, 
35 
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In the prosecution of the work as a whole, some interesting data 
have been gathered upon things a little aside from the main lines 
which we may briefly mention here. The most important of these 
are on the extent and depth of root-growth, the influence of soil 
systems on moisture, and their influence on the sticking qualities of 
certain varieties. As to results, suffice it to say that apple roots 
extend much farther laterally than is generally supposed, reaching 
sometimes more than three times as far as the spread of the branches. 
Soil systems during the past season varied greatly in ability to 
conserve moisture. On a moderately porous soil in Wyoming county, 
tillage held the moisture much better than a three-ton-per-acre, sod- 
mulch system and was vastly superior to sod even when closely 
cropped and the grass left on the ground. On the tillage plots, 
under these pons the sticking qualities of Baldwin apples 
were greater by 52 per cent. than on the sod-mulch plots. Northern 
Spies, however, under identical conditions, show ed no material dif- 
ferences in sticking qualities. 

To summarize the present status of orchard fertilization we would 
say that: 

(1) Plant food is a crop-limiter in some orchards and in others 
itis not. Hence, it is a question whether the orchardist should apply 
manures in quantity until he has evidence that they are needed in 
his soil. 

(2) There is generally little use of applying fertilizers without at 
the same time giving proper attention to the other factors of fruit 
production, viz: soil management, spraying, pruning, and general 
orchard care. 

(8) After the other factors are right, if the trees are deficient in 
growth, foliage, or fruit, it is probable that an application of fer- 
tilizers will produce beneficial results. 

(4) The indications are that nitrogen has more value as an orchard 
fertilizer than is generally accorded it, though it should be used 
judiciously on account of its effect on color. It can be used most 
freely on the earlier soils or in localities with rather long growing 
seasons. It is probable that failure to secure results on apples 
from the application of potash and phosphates may be often due 
to a deficient nitrogen supply, which thus becomes the limiting 
factor for that orchard. If applied in the nitrate form, the time of 
application must be right. 

(5) The greatest actual improvement in value of fruit has been 
secured on plots receiving phosphoric acid and potash in the form 
of low-grade sulphate. The exact cause of this is not yet known. 

(6) Where plant-food is needed, we can not now improve upon the 
general recommendation of stable manure or leguminous cover-crops 
alternated with a fertilizer carrying about 30 Ibs. of nitrogen, 60 Ibs. 
of phosphoric acid, and 100 lbs. of potash per acre. 

(7) To accompany this system of fertilization, the indications are 
that the proper soil management for most situations is tillage with 
a leguminous cover crop while the orchard is young, followed by a 
mixed leguminous sod or sod-mulch when bearing age and size is 
reached. After the bearing habit is established, a return to tillage 
every second or third year should be made, increasing the frequency 
of tillage with the age of the orchard and the demands of the fruit. 

MR. FENSTERMAKER: Will that result from tillage hold good 
on a steep side hill 
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PROF. STEWART: That brings in an entirely different matter. 
Our work is to find out what is the effect of the various systems of 
soil management on yield. We find that tillage and cover crop is 
distinctly best in orchards in which the bearing habit is established. 
In the side-hill orchard, it would not always be practicable to apply 
this system, because they would wash, but if you can prevent the 
washing, I don’t see why the effect there would be any different from 
that in any other orchard. 
PROF. SURFACE: The question has been asked here, to what 

depth were the orchards cultivated and with what implements,— 
that is, on old orchards—and for what purpose? 
PROF. STEWART: Three or four inches. The main purpose of 

tillage, as I see it, is to conserve moisture. A four-inch cultivation 
will do that as well as a deeper one, and will avoid unnecessary 
injury to the roots. The implements used were plows, or double- 
action dises or spading harrows, followed by spring-tooth and smooth- 
ing harrows. I don’t see that there is.any objection to any imple- 
ment that will thoroughly stir up the soil and keep the weeds down. 
PROF. SURFACE: If it should bea rocky soil, would it be broken 

up? 
PROF. STEWART: Yes, unless there was too much rock. 
PROF. SURFACE: How late do you till? 
PROF. STEWART: Up to the 1st of August, this year, although 

there was very little tillage done in July, there was no need of it 
either to preserve a mulch or to kill weeds. The reason for this 
tillage up to August was that we wanted to sow our cover-crop at 
that time. This was because we thought the chances were better 
then for enough moisture to get the seed started. And there is 
plenty of time after that in most Pennsylvania orchards for proper 
fall growth. Ti 
PROF. SURFACE: What do you sow for the cover crop? 
PROF. STEWART: A combination of alsike and medium red 

clover this past year. We have added hairy vetch in some cases, and 
have used it and rye in others. 

MR. GOOD: I would like to ask the gentleman if cultivation, 
especially where it is a little bit rocky, so as to bring the roots near 
the surface, does not injure the roots a few years afterwards? Then, 
another thing; don’t the cover crop in the orchard absorb a great 
deal of the moisture that the tree should have just at that time— 
the latter part of the summer? 

PROF. STEWART: I don’t now of any injury from cultivation, 
and as for the demand for moisture, I may again call attention to 
our results in the Wyoming county orchard this year, where 52 per 
cent. over the mulch system. 

MR. GOOD: And yet you say that tillage causes the fruit to 
drop. 

PROF. STEWART: No, the effect seems to be quite the reverse, 
the figures show this and it is not necessary to argue one way or the 
other. Now, as to the question as to whether tillage injures the 
roots of the tree. I suppose that we have some soils that are so 
shallow that a three-inch tillage would take up all the soil that there 
is for the apple roots, but orchard soils should be deeper than that 
if you expect the trees to grow properly. If you have soil of a proper 
depth, a three-inch tillage will not injure the tree. We have records 
from over 15,000 acres of bearing orchard in Orleans county, N. Y., 
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and they show an increase of over 40 per cent. in favor of tillage 

as compared with sod systems under approximately similar care 

otherwise. This shows that whatever injury the roots may have 

sustained has not interfered with the yield, which is what we are 

after. 
A Member: Do your results apply to the peach as well as to 

the apples? 
PROF. STEWART: Of course, they cannot apply as well to the 

peach as to the apple, as these figures were all derived from ex- 
periments with apples, but other records show that any stone fruit 
requires even more cultivation than the apple. 

A Member: How about commercial fertilizer for peaches; is that 
any benefit? 
PROF. STEWART: There is a good deal of difference of opinion 

about that, and little experimental evidence. However, in an orchard 
survey of Niagara county, N. Y., in which I had the pleasure of 
participating, it is found that out of about 8,000 acres of peach 
orchard, 80 per cent. of the orchards are receiving fertilizers of some 
kind, either stable manure or commercial fertilizers, or both, and 
these orchards are making much larger financial returns than the 
others. I can’t give you the exact figures. I have them in my office, 
but they are distinctly greater where fertilizer is being used, about 
$20 to $45 per acre I believe, and these are five-year results, not the 
results of only one year. 

A Member: What fertilizer would you use—potash, or nitrogen 
or phosphorus, or all combined? 

PROF. STEWART: That is a question that can only be settled by 
actual tests in the orchard. You will notice the summary that I 
closed with; that summary will guide you in the use of fertilizer as 
well as anything I am able to tell you at this time. But there are 
several things you must do in connection with putting on fertilizer. 
You can’t expect it to do the work of tillage, nor of any of the 
other essentials in the care of the orchard. These things must be 
done or your fertilizer may be thrown away. After they are done, 
if there is a deficiency in either wood, fruit or foliage, the chances 
are that an application of fertilizer will produce beneficial results. 
Now what fertilizers shall you use? People have always been talk- 
ing phosphorus and potash for fruits and yet our greatest effects thus 
far are coming from nitrogen. This doesn’t mean that the other 
elements are not needed and it may very well happen that where 
nitrogen is lacking, this lack must be met before any benefits can 
be realized from the potash and phosphates. For the present, I would 
recommend the use for general conditions of a fertilizer contain- 
ing 30-60-100 pounds per acre of actual nitrogen, phosphoric acid 
and potash, respectively. To bring up the nitrogen this can be 
alternated with an eight to ten ton application of stable manure, 
and supplemented with a leguminous cover crop or a permanent 
cover. 

The SECRETARY: JI should like to ask if one has an old apple 
orchard that has not been cultivated, if it is advisable to plow it up 
three inches, or less? 

PROF. STEWART: TI should say that I would plow it up if it 
is not now producing satisfactory results. 
PROF. SURFACE: What depth? 
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PROF. STEWART: About three or four inches; if you do cut off 
a great many of the old roots the effects will show increased yield, 
and that is all the argument that is necessary, I should say. If the 
orchard is doing well, however, it would not be advisable to make 
any radical changes. We can over-till orchards as well as under-till 
them, in my opinion. 

MR. HALE: What is the risk? 
PROF. STEWART: It aids fire-blight, for instance. And in trees 

just coming into bearing, our present records seem to show that it 
delays fruiting. In such orchards, in our experiments, the sod-mulch 
system shows an advantage of 30 per cent. over clean tillage. 

MR. GOSSARD: Do you think that apple trees that are treated 
with stable manure are more subject to twig blight than those that 
are treated with commercial fertilizers ? 
PROF. STEWART: That simply resolves itself into this, it seems 

to me; twig blight is caused by bacteria, which are largely trans- 
ferred by insects during the blooming period and during other periods 
of succulent growth. The insects become inoculated by visiting the 
gummy masses that exude from active blight cankers on the limbs 
or trunks of trees, in which the bacteria pass the winter. Many 
twigs become inoculated in this way every year, but it is only those 
of succulent growth that are badly injured. Therefore, the fertilizer 
that does most to produce the succulent growth is the one that does 
most to spread the blight. Barnyard manure as shown by the Mas- 
sachusetts records, already presented, will produce a somewhat greater 
growth than commercial fertilizer, hence, it is likely to be a litt'e 
more conducive to blight. 

A Member: I would like to know whether there is any material 
difference between cultivating three inches deep in an old orchard 
with a spring tooth harrow, or a three-inch cultivation with a plow. 
PROF. SURFACE: I doubt whether you could get a three-inch 

cultivation with a spring-tooth harrow. 
I’m afraid some of us are inclined to be too tender on these old 

roots, and we often fail to do things we should. I sometimes think 
that fear of injuring the apple roots is simply an excuse for not get- 
ting out and doing the work. I have recently made a study of costs 
and profits in fruit-growing. I have noticed a most interesting re- 
lation between the cost of production and net returns. Of course, 
you know the man who does nothing for his orchard and gets nothing 
hack from it In that case, the cost of production is zero, the return 
is zero. Up in Orleans county, N. Y., the records from the 15,000 
acres of which I spoke a while ago show that the average annual cost 
for five years in producing and marketing the fruit is about $50 per 
acre, about $35 of which went into barrels, packing and so on. The 
average net return is $61.40 per acre. I have the figures from an or- 
chard here in Pennsylvania, the exact figures, where $116 per acre 
has been put out for cost of production and marketing, and the net 
returns are $274 per acre. In an Oregon orchard, where the cost of 
production and marketing was $380 for an acre, the net returns were 
$900. Notice that the higher the cost of production the higher the 
net returns were. We must remember that there are several essentials 
in fruit growing, and in order to succeed we must look after them all. 
The neglect of any one may reduce returns from the whole orchard. 

MR. HALE: The orchard is simply a factory in which a man 
invests his capital, and the finished product must be so regulated 
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that it will restore it to him again. Of course, we must waste money 
to begin with, and the returns are slow; we must plant and prune, 
and cultivate and fertilize. Some time ago the Atlanta Constitution 
sent out inquiries to the large peach growers as to what it costs to 
handle the growing peach in order to get the best returns—the best 
prices on the market, and the answers showed without a doubt that 
those whose cost of production was low, also got low prices; those 
who had the greater expense also had the greatest returns. We 
can’t get something for nothing anywhere in this country, and the 
returns shown by our Experiment Stations everywhere all point one 
way. 

The gentleman on my right asked the professor something about 
the feeding of his orchard. You must ask the tree some questions. 
The most successful orchards have been built up by men who con- 
sulted their trees and gave them what they required. Regard each 
tree as an individual thing, and study the local conditions attached to 
it, and then give it what it neeeds, and you will get the best results. 
PROF. SURFACE: It has been recently said that in tilling an old 

orchard for the first time it is necessary to cut back the branches 
so as to make them balance with the root branches. I want to ask 
Prof. Stewart if that is the right hypothesis. 
PROF. STEWART: I don’t know that it is absolutely necessary to 

cut back the tree in renewing tillage in an orchard. The tillage sys- 
tem is going to conserve more moisture. The roots that you cut off 
will be quickly restored by fibrous roots, which perhaps will enable 
the tree to get as much moisture as necessary,.so I don’t believe 
there is any real necessity for the maintenance of that so-called 
balance that we have been assuming, between the top and the roots. 
Of course, there is probably more or less of a balance there, but I 
believe that the greater amount of moisture that should remain in 
the soil under tillage will supply the tree, even with the shortened 
roots, so I doubt the necessity of maintaining that balance. Of 
course, in an orchard that has been neglected in the matter of tillage 
and pruning, we will be compelled to do more or less pruning, but as 
to whether it is absolutely necessary to maintain this balance, I do 
not think it is. 

Now, then, one other word: Mr. Hale takes exactly the posi- 
tion that I wanted to see. You can not get something for nothing, 
except possibly in the case of plant breeding; our plant-breeding 
friends would have us believe that they can increase returns without 
increased expense. But in regard to his factory analogy, there is a 
little danger there. Because with the idea that our orchard is ex- 
actly like a factory, we have sometimes thought we could increase 
our returns by cutting down the cost of production. Here is where 
the analogy ceases. You can increase profits in factories by cut- 
ting down the cost of production, but usually this is not the case in 
fruit production; here, you will find it necessary to increase the cost 
of production rather than decrease it because we are dealing with a 
perishable product, but with that amendment, I am heartily in favor 
of Mr. Hale’s experience as to cost. 
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PRESIDENT’S ADDRESS. 

By GABRIEL HIESTER, Harrisburg, Pa. 

Fifty years have passed with all their successes and failures since 
this Society was established. 

For a half century a comparatively small company of men, drawn 
together by their common love of fruit, flowers and trees, have meet 
annually, to exchange views, to renew acquaintances, and add some- 
what from their experience to the general fund of horticultural 
knowledge. 

For nearly forty years I have met with them. In viewing the 
present audience I look in vain for many faces that were familiar 
in the early days, faces of men who were respected not only on ac- 
count of their horticultural knowledge, but who were loved for all 
those qualities of mind and heart that make good comrades. Some 
are in distant states, some are prevented by ill health, and many 
are resting from their labors, and reaping the reward of a well 
spent life. But while I miss the faces of those strong, good, lov- 
able men of the early days, I see occupying their seats to-day young 
men, full of enthusiasm, courage and state pride, ready and able to 
take up the work which they have laid down, and push it with equal 
diligence and success. 
We meet to-day to celebrate our bi-centennial anniversary. It 

seems to me that this is a good time to ask ourselves the question, 
Is it worth while? Do these meetings pay? Are we getting out 
of them as much as they cost? 

' At one of the first meetings which I ever attended, President 
Josiah Hoopes made use of these words in his annual address: 

“We are designed to be social beings, and he who would conceal 
an important discovery and refuse to assist his less fortunate friend 
with the benefit of his experience, is an enemy to the cause and 
should be shunned as such. Let our lasting endeavor be to render 
some real lasting service to horticulture, and by the simple act of 
each individual member relating the many little items of experience 
that he may have gained in his daily work, receive in return the ac- 
cumulated wisdom of those who have made the subject their life 
long study.” 

If during the first fifty years of its existence, this Society had 
done nothing more than encourage and keep alive this spirit of 
mutual helpfulness, this willingness to do something for the com- 
mon good without special pay, it would have been worth while, it 
would have paid well. But it bas done much more. The early 
members were not commercial orchardists as we accept that term 
to-day. Most of them kept a small orchard as a side line to general 
farming, and sold the product in the local market. Cold storage was 
unknown. Railroads had not penetrated to every nook and corner 
of the country, carrying tropical fruits North, Northern grown fruits 
South, Western fruits East, and Eastern fruits West, as they do 
to-day. Their object was to build up the home orchard in such a 
way as to furnish the owner and his local town with a good apple 
for every day in the year, and to prolong the season of the other 
fruits. So we find that these men living in many different counties 
planted a great many varieties in each orchard; they met together an- 
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nually to discuss their merits,“and exchange scions of desirable 
kinds. The result is that these old orchards not only contain trees 
of many kinds, but often single trees bearing several different varieties. 

When Dr. Hunt accepted the position of Director of the Experi- 
ment Station and Dean of the School of Agriculture at State Col- 
lege two years ago, he came to us with the question, What can the 
Experiment Station do for horticulture? After a lengthy discus- 
sion which was participated in by a goodly number of our members, 
it was decided that we ought to know more about the adaptability of 
the different varieties of fruit to the conditions existing in the var- 
ious fruit sections of the State, that the time had come when we 
should plant in commercial orchard only such kinds as would reach 
their highest degree of perfection in that particular locality, and 
so Dr. Hunt was asked to start a fruit survey of the State under 
the direction of the Experiment Station for that purpose, and at 
the same time start a series of experiments in orchard management, 
inluding cultivation and fertilization. This work was placed in the 
hands of Prof. J. P. Stewart. 

In making this fruit survey Prof. Stewart is greatly aided by the 
work of these early members. In almost every old orchard visited 
he finds most of the standard market sorts, and a great many others, 
with usually three or four kinds doing their best, so without any 
theorizing he is able to say “I find this variety growing in a certain 
locality, and succeeding admirably. You are perfectly safe in plant- 
ing it.” So you see these annual meetings with their exchange of 
views, and exchange of scions, have kept alive the interest in fruit, 
have furnished the preliminary tests of varieties, in all parts of 
the State, and under all conditions, have paved the way for the profit- 
able planting of commercial orchards to-day, and have furnished 
the source from which our Experiment Station can draw much use- 
ful information in the pursuit of its investigations. 

We are fortunate indeed in starting the second half of the cen- 
tury to have the information that has been accumulating during the 
first half, and to have the interest and enthusiasm that has been en- 
couraged and kept alive in our members by these annual meetings. 
We have now reached the commercial age. The markets of the 

world are open to us, and here we are confronted with new con- 
ditions. In order to succeed and to hold our own in the general 
market we must not only study varieties and methods of cultivation, 
but business methods generally. 

Dr. Hunt in his first address before this Association said: “I 
do not wish to underestimate the importance of barter, but the most 
important element of success is the economic production of a high 
class article, whether it be an apple, iron or broadcloth.” 

I am glad to have the endorsement of so high an authority to 
the idea that I have been advocating for a number of years. That 
in our future planting, quality should be the first consideration, that 
in the selection of varieties, location and system of orchard manage- 
ment, we should always keep in view the production of fruit of high- 
est quality. We are now just beginning to appear in the general 
market. If this Society by precept and example can induce the fruit 
growers of the State to plant and grow quality, and pack honestly, 
we can meet any competition that may arise, and easily place Penn- 
sylvania at the head of fruit growing states. 
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It is regretable that we must have page after page of laws on 
our statute books relating to pure food, and an army of inspectors 
and detectives to enforce them, and now we have another proposed 
law known as the Porter Bill, which will be introduced at Wash- 
ington this winter to regulate the packing, grading and marking of 
fruit, which in its present shape will require another large army of 
inspectors to enforce. In my opinion the only additional law we 
need is one that will define the exact size of the several packages 
used in the general market, and require the name of the packer to 
be placed thereon, and let each fruit section, and each individual, 
profit or loss by the manner in which the fruit is packed. Let me 
illustrate my point by a short article which appeared in one of our 
trade papers under date of October 30th, as follows: 

“New York, October 30. 
“At this writing Steinhardt & Kelly have received some 10 or 12 

cars of Hood River apples packed under the terms of their con- 
tract with the Hood River Apple Growers’ Union. The apples that 
have been coming along are fruit that might very aptly have been 
grown and plucked in the Garden of Eden itself. It would be im- 
possible for the artist to paint prettier apples than these Hood Rivers, 
and the best of it all is that in the top, bottom, sides and middle 
of the boxes they are all the same—-so much alike in color, con- 
formation and unblemished beauty that one can not tell ’tother from 
which. No higher standard of packing is humanly possible and 
the contents of the cars already received fully bear out the statement 
of H. M. Huxley. 

“By this magnificent kind of pack the Union is not only helping 
Steinhardt & Kelly to work out on a big deal in a successful manner, 
but it is also helping itself and the Hood River Valley beyond all 
words. For car after car to turn out with every apple in every 
box a perfect specimen of its tribe is the biggest and best advertise- 
ment that the Hood River section could ever get.” 

It seems to me we do not need laws and inspectors so much to 
enforce business honesty among fruit growers, as we need leader- 
ship. Let each individual member of this Society make up his mind 
that he will be a leader in his community, and will try to induce 
others to follow his lead. In this way and in this only can we estab- 
lish a reputation that will be proof against all competition. 

You will notice in the short sentence which I quoted from Dr. 
Hunt’s address, he referred to the economic production of a high 
class article. By economic production is not meant growing a crop 
with the least possible expense. It has been found that when money 
and labor are judiciously expended on any farm crop, the net profit 
will steadily increase up to a certain point. After that point has 
been passed, while there may be a slight additional gain from the 
added care and expense, it is not equal to the cost. How many of 
us have ever reached the limit of profitable expenditure in the care of 
our orchards? 

We have not nearly reached the limit of economy in the produc- 
tion of our crops, there are a number of important questions that 
must be answered before we can hope to reap the maximum profit 
from our orchards, to answer which requires a knowledge of the 
great principles which underlie all plant growth, animal growth, and 
the chemical and physical changes that are constantly occurring in 
the earth itself. 

35—T—1908. 
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Our large mining, manufacturing and railroad companies long 
ago began to realize the importance of having technically trained 
men for their work, and at last the farmer is getting his eyes opened 
to the importance of the subject. 

The 500 farmers who met at State College during Farmers’ Week 
about the 1st of January, and listened to the lectures, asking ques- 
tions and taking notes, and discussing the last topic among them- 
selves between times, show very clearly that they appreciate the im- 
portance of this technical knowledge. 

I am glad to be able to say that at last State College is prepared 
to train men for this work. Dr. Hunt has gathered about him a corps 
of able assistants and proposes to give Pennsylvania an agricultural 
school unsurpassed by any in the United States. 
We of course are most interested in the horticultural side of this 

school. He has shown his interest in us by placing at the head 
of that department Prof. R. L. Watts, one of our own members, 
a selection that gives universal satisfaction. The amount of good 
this department can do us is only limited by the means furnished 
by the State for its support. Equipment is badly needed as the de- 
partment is new. Prof. Watts must have green houses and labora- 
tories before he can do effective work. I would suggest that our 
Legislative Committee take up this matter and bring all possible in- 
fluence to bear upon the Legislature this winter to secure the needed 
equipment. : 

It is gratifying to see the interest which the railroad companies 
are taking in our welfare. As you all know the Cumberland Valley 
road recently placed a special train at the disposal of our Economic 
Zoologist for several weeks, which enabled him to visit all the leading 
fruit districts in the great Cumberland Valley, and demonstrate the 
use of the various sprays and sprayers in a much more thorough 
manner than has ever been done before. I am sure the farmers ap- 
preciate the courtesy of the railroad company, and the officers of 
the company believe that the results will justify the expenditure. 

Owing to the changed conditions under which we work, I think 
the time has come to change somewhat the character of our future 
conventions. In my opinion we should have three days sessions in- 
stead of two, and should have a hall as near the convention hall as 
possible for our fruit display, and for the display of all kinds of 
orchard supplies and equipment. 

Some of our sister states have been doing this for several years, 
and find that it adds much to the interest and usefulness of the 
meetings. I mention this now so that the members can talk it over 
informally, and give their views to the members of the Executive 
Committee. 
We should devote one session to market garden subjects. Not- 

withstanding the fact that we have exceptional advantages of soil 
and climate for market gardening, our neighboring states of New 
Jersey, Delaware and Maryland furnish nearly three-fourths of the 
produce sold in our local markets. As many of these crops can be 
grown to advantage in young orchards before the trees come to a 
bearing age, it is highly proper that they should be considered in 
connection with the cultivation of our orchards, and that we should 
urge our market gardeners to poin our Association, and work with 
us for the upbuilding of Pennsylvania Horticulture. 
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I would suggest that our Legislative Committee examine very care- 
fully the proposed amendments to our game laws, which have been 
prepared by the State Sportsmen’s Association, and will be presented 
to the Legislature for adoption this winter. It is highly important 
that the property rights of the farmer should be protected. We 
should see that no law is passed which takes from the farmer the 
right to protect his crops at all times from their enemies, whether 
in the form of beast, bird or man, and no one is so competent to deter- 
mine who are his friends and who his enemies as the farmer himself. 

I will now close by extending to you a very cordial invitation to 
our Centennial Celebration, which will be held on January 19, 1959. 

THE PRESIDENT: Iam glad to say that we have with us one of 
our oldest ex-members—one who needs no introduction, but whom I 
am glad to present to you—Prof. S. B. Heiges. 

ADDRESS OF PROF. HEIGES. 

I little expected when I left the mild climate of Virginia that I 
should be honored by being presented to you as the oldest member of 
the Association. I feel as if I were the youngest man standing 
among you. 

It certainly affords me great pleasure to be with you once more. 
I have come for two purposes for the purpose of seeing again the 
older members of the Association, with whom I have met in earlier 
years, and also for the purpose of looking into the faces of the younger 
members who have taken up the fight. It is with a feeling of great 
pleasure, and also of great sorrow that I appear before you to-night. 
My heart would be a heart of ice or adamant if it did not respond 
promptly to the old, warm hand-shakes, and the warm greetings that 
I receiyed here this afternoon. Many of the older members have 
gone over to the other side. The Bard of Avon puts into the mouth 
of Mark Anthony at the bier of Julius Cesar the words: “The evil 
that men do lives after them; the good is oft interred with their 

bones ;” but of these older members who have departed, I have known 
nothing but good. There is no class of men more honest, more 
honorable, more truthful than fruit growers. The very nature of their 
occupation makes them so. 

I have not come here with any set speech; I have merely come to 
take you by the hand, those of you who are my old friends, and to 
meet the new ones, and I want to recall to your memory some of the 
older friends and members who have passed away. If I have omit- 
ted any, it is simply because my time has been too brief to do more 
than glance over the history of the Association since its organiza- 
tion. 

The first meeting of this Association was held in the city of Lan- 
caster half a century ago; I was not present, but I had the pleasure 
afterwards of meeting the first president, Dr. Eshleman. A truer, 
more genuine, better man never lived. He was followed by Mr. A. 
W. Harrison, of Philadelphia, a man whom I knew well. The third 
president of the Association was Mr. R. A. Crider, of Bethlehem. 
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I have taxed my memory over and over, but cannot recall that I ever 
met him. The president for 1862 not only served faithfully, but he 
lectured on potato culture in various parts of the State. 

The fifth president of the Association, whom I had the pleasure 
of meeting, was Dr. James Calder, of Harrisburg, at one time presi- 
dent of the Agricultural College of Pennsylvania. A more genial, 
honorable and upright man, and a better husband and friend never 
lived. The three or four years I was a member of the State Board 
of Agriculture, I lectured with him at Farmers’ Institutes. Earnest, 
honest, truthful, his influence made itself felt in whatever he under- 
took. 

The next president of the Association was D. W. Gross of Har- 
risburg, a druggist, and horticulturist, who had personal control 
of a small vineyard a few miles from home. I have nothing but good 
to say of him. 

Dr. James Calder was again elected president in 1868, and after 
him followed Josiah Hoopes of West Chester, who wrote one of our 
most valuable horticultural books, “Evergreens of America.” For 
reasons known only to himself, he declined to serve after being elected, 
and his position was filled by the vice-president, Mr. H. M. Engle. 
Of the years 1874 and 1875 I shall not speak. The president was 
from the county of York. 

In 1876 Mr. Edwin Satterthwaite was elected president. He was 
an extensive pear grower, and long before the experts at Washing- 
ton discovered how the pear blight was carried from one tree to 
another, he gave us his experience, showing the influence of the dis- 
tribution of pollen. Dr. Waite, of the Department of Agriculture, 
made some of the most valuable discoveries in horticulture, but Mr. 
Satterthwaite had, unknown to Waite, anticipated these discoveries 
several years before they were announced by the Department of Agri- 
culture. 

After the years 1877 and 1878, during which Mr. Josiah Hoopes 
was again elected president, Mr. Henry M. Engle, the first vice- 
president, served during 1879. He was from Lancaster county, and 
an upright, honorable, genial man; a cultivator of the Paragon chest- 
nut, which he introduced to the horticultural world. 

As Pomologist of the Department of Agriculture, during the sec- 
ond administration of Cleveland, I was able to introduce this chest- 
nut into Virginia. There were no native chestnut trees in certain 
sections on which to graft them, but Charles Baltet, of Troyes, France, 
one of the most eminent horticulturists of the last century, suggested 
grafting them on the oak, and particularly the red oak; we issued 
a small bulletin, and sent scions throughout Virginia, and I am 
pleased to say, we were unusually successful. 

To-day I received from the family of Charles Baltet the announce- 
ment of his death, in which are the names of his wife and his sons 
and daughters, his grandchildren, his brothers and brothers-in-law 
his nephews and nieces and his cousins and cousins-in-law, together 
with the societies of which he was a member; he was recognized 
in this country, and in Europe, where he was known by his writings, 
as one of the most honorable and honest men, as well as one of 
the most eminent horticulturists. 

From 1880 to 1884 this society was honored by the presidency of 
the Hon. George D.Stitzel, of Reading, an honest,earnest man. From 
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1885 to 1888 he was succeeded by Calvin Cooper, to whom I am 
largely indebted for being called to the position of Pomologist of the 
Department of Agriculture. At the meeting of the State Board at 
Bethlehem, he was the member from Lancaster county, and Gov- 
ernor Pattison the presiding officer. Mr. Cooper rose and offered 
a resolution recommending my appointment to the position of Pom- 
ologist of the Department of Agriculture. It was the happiest mo- 
ment of my life, when, after the reading of this resolution it was 
unanimously adopted. Governor Pattison requested Secretary Edge 
that this resolution be sent to the Hon. J. Sterling Morton, Secre- 
tary of the Department of Agriculture, with his strong personal en- 
dorsement. My appointment hung fire for five months. My assis- 
tant, Mr. Taylor, afterwards told me that Mr. Morton had told him 
he had so many applicants for the position that he was in a quan- 
dry whom to appoint. He sent for Mr. Taylor to come over to 
his office one day, and directed him to write to Thomas Meehan, 
regarding my qualifications. He was just about to write, when he 
again received a message from Mr. Morton, saying he need not write, 
that he had received a letter from Mr. Meehan, and I was appointed. 
I wish I could tell you, ladies and gentlemen, of the little good I 
was able to accomplish during the four years that I held the position. 
As I have already said, I was instrumental in introducing the 
Paragon chestnut into Virginia, and with the assistance of the Min- 
ister to China, Mr. Denby, I introduced the cultivation of the Chinese 
persimmon in this country. After bringing great pressure to bear 
on the Chinese, Mr. Denby was finally able to secure some scions. 
I instructed that the ends should be covered with paraffine, and covy- 
ered with finely powdered charcoal, and sent to us. Upon opening 
the tin cases, I found that the charcoal, instead of being finely pow- 
dered was about the size of a hazlenut, or even an English walnut. 
The following year we got Mr. Denby to send us another lot. This 
time they came in the same style. Mr. Denby, however, sent a lot 
of seeds from choice specimens that he had bought. These seeds were 
propagated and we sent the trees to several different states, chiefly 
California and Florida, and from these seeds we have cultivated this 
persimmon in this country. Again, my predecessor, Prof. Van Deman, 
had wisely tried to secure from Sicily scions of citron trees. They 
are very jealous of their fruits over there, and guard them carefully. 
Instead of sending citron scions they sent the three varieties of their 
most worthless lemons. Of course this fraud was detected when fruit 
was produced in California and, perhaps, in Florida. 

Application having been made to me for scions of the true citron, 
Secretary Morton directed me to obtain them through Prof. Fair- 
child, who was in Europe studying the diseases of the coffee tree in 
order to take charge of the coffee industry for the Dutch Govern- 
ment in Java. 
We also conducted a series of experiments in different methods 

of root grafting, at the suggestion of Secretary Morton, who was 
a strong advocate of “whole-root” grafting. Selecting a dozen or 
more of the varieties in general cultivation in the apple-growing states, 
several hundred scions of these varieties were grafted on whole 
roots, an equal number on the upper half, and an equal number on 
the lower half of the seedling roots. These were all cultivated pre- 
cisely alike and at the end of the first growing season an equal 
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number of each method was taken up, calipered, measured as to height, 
and root development compared. No perceptible difference in the 
different methods could be discovered. 

The second season all the trees were cultivated alike and at its 
end the trees were subjected to the same test as the former years, 
with no perceptible difference of growth in either method. A com- 
plete set of these varieties, grafted by the three different methods 
was sent to the Experiment Stations of all the apple-growing states 
with the request that they be planted, cultivated in similar manner 
and to carefully note; difference of growth, vitality, time of fruitage 
and productiveness. 

Of course years will be required to answer all of these questions 
in such a manner as to benefit the nurseryman and orchardist. 

Mr. H. C. Snavely, whom I had the pleasure of meeting here this 
afternoon, succeeded Mr. Cooper, and served during 1889 and 1890. 
He is one of the most successful growers of small fruits and peaches 
in this section of the State. 

Next come Mr. Moon, and there is no slander in saying that in 
appearance and in fact, he was a full moon. 

I again was honored by election to the presidency from 1897 to 
1899, and 1900 to 1904, H. A. Chase, of Philadelphia, served as 
president—one of the most successful orchardists in the State of 
Pennsylvania. From 1904 to 1908 your most worthy chairman has 
filled this position. I have not only known him as president of this 
society, but it has been my pleasure to have been with him at 
Farmers’ Institutes, and he has been an honorable and faithful laborer 
in that capacity. 

This is the brief list of the gentlemen who have served as president. 
We have, however, with us this evening, a gentleman who for many 
years acted as treasurer—Mr. J. Hibbard Bartram, whom I have 
not seen for many years. 

Of the members who have died, there is one who was to me as 
a brother—Hiram Engle of Marietta. Now, of these soldiers who 
have died, I wish I had the time to make up a list. Standing at 
the head of the list was that honorable, upright, genial man, Brother 
Sisson, whose heart was so pure and whose hands so clean that he 
could stand up and tell a story for which I would have been hissed 
from off the platform, and whom the State honored by having his 
portrait in one of its reports. I was with him at Somerset when 
he met with his accident. I was at another hotel, but I went to 
see him, and he said to me, “Brother Heiges, I have fought a good 
fight, and my time has come.” I have come here for the purpose 
of telling his story and that of the other leaders, to these younger 
members of this society, on whom will soon fall the burden of leader- 
ship, so that they may know what the old soldiers have done. 

One of the first members from my own county was Jacob Cocklin, 
a noble, honorable gentleman; his son is here to-day. Then there 
was the Hon. Gerard C. Brown; and another known to the older 
members of this Society—Peter Lint, who surprised us by always 
having a basket of fine Maiden Blush apples on exhibition in Jan- 
uary—fine and firm, and free from specks. He called upon me a 
few months before his death. He said, “I will never meet the Penn- 
sylvania Fruit Growers’ Society again, so I'll tell you the secret of 
the Maiden Blush apples; I always selected the largest, and finest 
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specimens, and put them in a basket, which I hung by a strong twine 
in the well, just about two feet above the water’—a process of 
cold storage, ante-dating the cold storage as we use it to-day. Then, 
I must not forget that clean Quaker, Edward Jessup, a son of Jon- 
athan Jessup, who came up from North Carolina; he was fruit-grower, 
carpenter, blacksmith, engineer and everything else, and proved suc- 
cessful in everything he undertook. He disseminated the York Im- 
perial. During my residence in Washington, two other states claimed 
to be the originator of this valuable apple, and one man wrote me 
from New York that its very name proved it to have originated in 
New York—‘York Imperial.” Another man wrote me from the South, 
saying it had been discovered there and known as “Johnston’s Fine 
Keeper’’—spelling Johnston with the “T.” But that it was due to 
Jonathan Jessup that this fruit was disseminated, I know, because 
I have seen the letter written to him, now yellow with age, by An- 
drew Jackson Downing, brother of Charles Downing, one of the 
greatest horticulturists this country ever produced. He laid out 
the grounds of the Smithsonian Institute, and lost his life in a steam- 
ship accident during the time of President Tyler; this letter read 
as follows: “Friend Jessup.—I have received thy basket of very 
fine apples; it is the Imperial of late keepers, and very fine, and as 
thee says it originated near York, Pennsylvania, I would suggest 
the name of York Imperial. 

“Thy friend, 
“ANDREW JACKSON DOWNING.” 

It received its name in the first place from Mr. Jessup as “John- 
ston’s Fine Winter,” owing to the fact that it was found first on 
the grounds of Mr. Johnston near the banks of the Codorus. The 
tree grew along the highway and it was noticed that market-men as 
they passed by, and school children got most of the fruit; there did 
not seem to be much appreciation of it by the owner. Mr. Jessup 
undertook to cultivate it, and introduced it as “Johnston’s Fine Win- 
ter.” The trees could not be sold, and to get rid of them Mr. Jessup 
took them out to a gully along the highway leading from York to 
Baltimore and strewed them there. Then the shrewd, economical 
Pennsylvania Dutchmen picked them up and planted them. Mr. 
Jessup said: “They will not plant anything else; I’m glad they will 
plant these.” That is why the county of York is the home, and the 
great producer of the York Imperial. 

Then, I must not forget that fine tenor singer, Mr. Mercereau. 
He was an Englishman, who came to this country as a member of 
Madame Seguin’s Enelish Opera Troupe; that was before the days 
when Grand Opera was popular, and the company soon disbanded, 
and Mr. Mercereau began the cultivation of fruit at Catawissa, where 

he was very successful, and introduced a very fine strawberry, called 
after the English statesman, Gladstone. 

If I had time, I could talk to you for a long time of the older 
members of this society. Younger members, you have before you 
the example of some of the finest and most noble men, and I want to 
say to you that I have never known fruit growers to be anything 

but honorable, honest, upright men, from Maine to California, and 
from Washington to the Mississippi Valley, I have never known one 
of them to do a mean, contemptible. dishonorable thing. (Applause). 
Keep on; be courageous, be honest, be energetic, be industrious, be 
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honorable, be just, and don’t be afraid of work. Work is a blessing 
that God has conferred upon us. Work is not a curse. There was 
no curse imposed on us for the sins of our first parents. Man was 
not cursed. The Bible says “cursed is the earth”’—not man—but 
“cursed is the earth, for thy sake.” 

I leave you with the promise that I hope to see you ten years hence, 
when some of you younger men shall have gray hair, with the thought, 
and with the prayer: 

When comes the evening tide, 
When Life’s Saturday is gone, 

We'll cast our working dress aside 
And put our Sabbath garments on. 

THINGS WE ARE UP AGAINST. 

By J. H. HALE. 

Mr. President: I did not intend telling stories this evening, but 
when the good brother complimented Brother Heiges about the 
persimmon, and talked about the ’simmons beer, it was rather a 
dangerous subject for one who has just come up from Georgia. It 
reminded me of the colored brother addicted to gambling; he was 
playing his favorite game with some of the other colored gentle- 
men, and when he found he was losing pretty steadily, he said, ‘‘Let’s 
us give up what we has been a doin’ and name what is good eatin’, 
and the fellow what names the best gets the pile.’ MYThe others 
agreed, and then they started, each one taking a turn, until it came 
about the fourth man; he said, “Well, dar’s ’possum, and dar’s sweet 
*taters, and dar’s watermelon, and dar’s ’simmons beer,” and then 
they set up a howl “for sure, dat niggah done named all de good 
things dar is to eat.” So, it is with these gentlemen; they have 
done said all the good things, until there is but little left for me 
to say. 

Yesterday I met a horticultural friend of mine, and I told him 
they had asked me to come over here and talk about the things we 
are up against, and I hardly knew what to say; I asked him what 
was the chief thing the horticulturist was up against, and he said: 
“He is up against himself more than anything else,” and I said, 
“Amen.” I think we are up against ourselves as the most serious 
proposition to be worked out, and that reminds me of another 
story. A young bride who had recently been married was con- 
gratulated by all her friends on having a model husband. She felt 
very good over this until she went home and looked in the dic- 
tionary for the definition of “model,” and found it meant “a small 
imitation of the real thing,” and that is the real proposition. We 
are up against model orchards. 

One of the things that the average orchardist is up against is too 
many varieties. The old stager who has been through the mill, and 
then out of it, and the business man who starts out to go through 
the mill all make this mistake. One of the most successful agricul- 
tural teachers I ever knew turned his attention to orcharding the 
past few years, and against his own knowledge, and the advice of 
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his friends, planted three times as many varieties as he should. In 
commercial orcharding keep the number of varieties down to a very 
few of the best for your location. 

Another thing we are up against is the advice of our friends. 
Then the nurseries give us mixed varieties; and there are so many 
old favorites that we would like to have that the nursery gets in 
some very good work, and nine times out of ten, between the advice 
of your friends, and the wiles of the nurseryman, you plant twice 
as many varieties as you should. 

Then there is another consideration. Nearly always our trees 
come to us in poor condition, due to cheap packing and bad hand- 
ling by the railroad company, and then we sit down and write the 
nurseryman that his trees are bad. Yet no doubt they were first 
class trees when he shipped them, and yet often reach you all dried 
up, and with apparently no life. Instead of sitting down and writ- 
ing to the nurseryman—it will do no good anyway; the next lot will 
be just as bad—bury the trees in a moist, cool, shady place for a 
few days, give them the moisture they need, then in a week dig 
up and plant and tend carefully, and 95 per cent. will probably 
grow. One of my best pear trees lay root up in the sun for eight 
or ten days; I buried it for a week, and then took it up and planted 
it, and there it is standing, as fine a tree as you want to see. So 
don’t worry every time you get a dried-out nursery tree. Don’t cuss 
at the nurseryman too much. Nine times out of ten it will not 
accomplish your purpose, while intelligent handling will bring re- 
sults. 

Then, we are up against small fields, and unsuitable locations. 
It pleases me to hear you people laud the high quality of Pennsyl- 
vania apples; it is the same thing with Vermont and Michigan, and 
everywhere else. Each man believes he has the best fruit right there 
in his native state. That is a good indication; in order to succeed 
you have got to believe in yourself. In order to succeed best you 
will probably have to work right near where you were born. There 
are some good things farther on, sometimes, and when you get 
there, they are just a little farther on, and a little farther on again, 
and so you could go on until you land in the Pacific Ocean, but nine 
times out of ten you will find the best place right within ten miles 
from where you were born. Of course, you are having a pretty hard 
time, especially if you take hold of the old farm and try to make 
something out of it, but you must win out if you work hard with 
your brains and try to fit yourself into your surroundings. I saw 
an advertisement the other day for a man to undertake the sale of 
a wonderful patent medicine, warranted to be profitable to the un- 
dertaker, and I want to assure you, young men, and old men, widows 
and old maids, and the whole of you, that if you undertake to fol- 
low the ways of this society, it will work along the same lines. It 
is not all honey, and it is not all vinegar. There is a wonderful lot 
of pleasure in fruit culture—in finding and overcoming the obstacles 
in the way. I find successful horticulturists all over America, and 
they are not the ones who started on Easy Street; they are the men 
who started out determined to succeed and even under adverse con- 
ditions they did succeed; they know there is something in the soil 
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that can be brought out, and they undertake to bring it out, and 

they succeed, with whatever branch of horticulture they under- 

take. 
There comes the question of “how far apart shall I plant my 

trees?” I always say that is a local question; one man will tell 

you so far, and another, another distance, and so on, but to me it 

resolves itself into a local question. All my life I have been grow- 

ing peaches, but lately for the last 10 or 12 years I have been plant- 

ing apple trees to keep me when I get old and lazy. I am afraid the 

trouble with most of us is that we get lazy before we get old. I 

started to plant one peach orchard on light, thin land, twelve feet 

apart, but by some carelessness, we got an eleven foot pole, and 

before we found it out the trees had been growing two months. It 

has been discussed by horticulturists, and cussed by drivers who 

had to drive the teams with plows and harrows through it. A corre- 

spondent in Canada who had heard of this close planting, finally 

decided he would make a visit to the States, don’t you know, for 

the purpose of seeing this orchard; he told me he had followed my 
example, only had gone farther and planted his apples 32 ft. apart, 

and then between them he had planted the peaches 16 ft. apart, 

and between the peaches, plums 8 ft. by 8 ft., and then he said, 
“What do you think about it?” I said, “I think you are a damn 
fool.” “W-what?” he said, horrified; “why, I made a trip to the 
States, don’t you know, for the purpose of seeing you and Prof. 
Bailey, don’t you know”—Bailey, of Cornell; in view of what he 
said to the Englishman, I think he is a pretty good fellow. From 
my place the Englishman went up to see Prof. Bailey, and he told 
him the same thing about close planting that he had told me, and 
that I had said he was a damn fool; “Now, what do you think of 
that?” he asked Prof. Bailey. Bailey said, “Why, Hale is gen- 
erally right.” Now, of course, you can understand why I love 
Bailey. It took that blessed Englishman a year to get that through 
his head, and then he saw the point and laughed, and wrote me a 
jolly good letter and I suppose he is laughing yet. These inter- 
planting problems cannot be worked out in any scientific manner, 

by theory; it means just plain every day hard work, observation, 
and adapting yourselves largely to local conditions, varieties, etce., 
which reminds me of the story of the two scientific gentlemen who 
went hunting one summer in the Rocky Mountains, camping out; 
finally one night they came upon the shack of a hunter, who agreed 
to take them in for the night, and give them something to eat. In 
the corner of the one room there stood a large stove, standing about 
8 ft. from the bottom on stakes. The hunter was out, and the two 
scientific gentlemen began to discuss the reason for putting the 
stove up in that manner; one of them finally came to the scientific 
conclusion that it was put up so high, because heat always rose first 
and the quicker he could get it up there at the ceiling, the quicker 
it would naturally fall again, and distribute itself through the room 
and so get most heat at least cost. The other had another scientific ex- 
planation, equally plausible, and each thought he was right, they 
made a wager on the subject. They decided to ask the hunter, so 
when he came in, they said to him “You have a nice warm room here, 
but now tell us, why do you set your stove up that way?” “Oh,” 
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he said, “I put it up that way because I lost a piece of pipe when 
I crossed the river, and had to put it up that way or not at all.” 
That is just the way with the orchard; theory and practice do not 
always agree. I was glad to hear the report of that Professor—by 
the way you have so many professors here that I am beginning to 
wonder whether you have any real, everyday practical men—I mean 
orchardists—that he had from different sections of the state, show- 
ing a tendency to thin out the apples, when half grown, just as we 
do peaches and plums to secure better fruit. That shows decided 
progress over five or ten years ago. But we must be making 
progress all the time. We are spreading out more in all orchard 
matters, and we must keep up with our progress by improved 
nmiethods in every branch of our work.- 

Here comes the question, how shall we get the heads of the old 
trees down where we can properly spray and thin the fruit? That 
is the question, how to cut the old high headed trees down so we 
can get at them and how to spray so as to get the best results. Mat- 
ters of this kind were not discussed ten years ago, but we will have 
to do it from now on, and we will do it. Most of the old trees stand 
twenty, thirty, forty feet in the air, and at least one-half the top 
must come off. A few of the nurserymen are beginning to adopt the 
method of lower headed nursery trees, following the hints from the 
growers who will have them. If you cannot get the lower headed 
trees from your nurserymen, get yearling whips, and make your head 
where you want it. We cannot any longer aiford to climb ladders 
to get our fruit. For the outside of the tree a short ladder may be 
used, but the best way is to try and grow our orchards so low 
headed that we can do away with ladders altogether. I have in 
Georgia considerable of a peach orchard; it covers a thousand acres, 
and we sometimes gather more than two hundred carloads in five 
weeks, and nary a step-ladder, or any other kind of a ladder have we 
used in that orchard, and I don’t propose to use any in my orchard 
in Connecticut. 

Then comes pruning. The gentleman this afternoon spoke of 
turning up the roots of the trees, by plowing, but made a discrim- 
ination between the peach and the apple. That is just the point; 
there must be some discrimination between pruning and the old 
promiscuous slashing, once in four or five years will not do for the 
modern orchard. A little bit at a time, is the way to prune. There 
is no hard and fast rule, but the way that will let the sunlight and 
air in is the best way. I use a good many Italians on my place in 
Connecticut. They are natural tree pruners, and once I give them 
an idea of what is wanted I get good results. 

The question of culture comes next. Now, the question is a very 
important one, whether culture of the mind of the orchardist, or the 
land in which his orchard is planted. We want thorough prepara- 
tion before planting. We must not only have good top plowing, 
but we must have a sub-soiling if it is anything’except gravelly or 
light sand. We want as thorough preparation of land for the new 
orchard as we want for the garden, and when the trees are once 
growing, we want thorough cultivation early in the spring of each 
and every year. That is where we often fall down. Most farmers 
have so much else to do in the spring that the orchard must often 
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wait until the last. We lose a great deal of the very best wood 
growth by neglecting early culture. We in Connecticut are about 
the sarae latitude as you in Pennsylvania—probably a little farther 
north, but if 1 can have only one good cultivation in a season, I 
want that from the middle of April to the middle of May. I used 
to talk a great deal about keeping orchards clean in fruiting time, 
but I would rather see the orchard clean during the first growing 
month of spring than during the last two or three months of the 
season. If possible, by all means cultivate frequently the first three 
spring months with a cover crop on the land through late summer 
and fall. The question of what manner of culture must depend 
largely upon the soil, the trees, and your own opportunity; the 
implements do not so much matter; anything that will keep the land 
well broken up will do, particularly during the early part of the 
season, though of course the best modern implements are to be 
preferred. So many of us grow cover crops of crimson clover— 
one of your advantages with it here in Pennsylvania is that it often 
winter kills. If it continues to grow, and comes up nice in the 
spring, you are tempted to leave it for another week, and then it 
looks good again, and you decide to leave it for another week, and 
then it begins to bloom and it looks so pretty that you want to get 
your wife or your sweetheart out to see it, and she admires it so 
that she has two or three friends to whom she wants to show it, 
and so you have it pumping the moisture out of the land. Never 
mind what happens in the spring; you want to get cultivation early, 
and a cover crop put on in August if possible, and anything that 
tends to interfere with your early cultivation in the spring is a temp- 
tation of the devil. Early cultivation is necessary for a good, vigor- 
ous growth of the orchard. 

Now, about the feeding of your orchards. It has been discussed 
here this afternoon, and the papers have discussed it, but it seems 
to me that the tree itself will tell the observing orchardist what 
it needs better than any one else can. The successful orchardist 
will prune well, and feed well, and cultivate well, in order to bring 
about the highest degree of fruit development; 30 of nitrogen, 60 of 
phosphorus, and 100 of potash per acre, is the proportion usually 
used, but I would say this was just a little bit stingy to your trees. 
I believe I would pretty near double that if I could borrow the 
money, and some of you are so good-looking that I would not hesi- 
tate to borrow money of you. I have in years gone by borrowed 
money of you. I have in years gone by borrowed money to buy fer- 
tilizers—hundreds and thousands of dollars, because I could not 
afford not to do so. If you have more trees than you think you can 
afford to feed liberally, cut down half of them and feed them that 
are left full rations. Commercial fertilizers produce the best re- 
sults. We have been talking for some years—especially the scien- 
tific fellows—that peach trees did not need nitrogen, but it is well 
to keep some nitrates on hand, and feed it to your orchards when 
foliage growth tells you its needed. I would not apply nitrates 
after July, but during May or June I would watch each individual 
tree, and any that were not quite as green as I should like I would 
give a little nitrate. I never buy a mixed fertilizer; the dealer 
figures that $10 worth of nitrate, $10 worth of phosphorus, and $10 
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worth of potash, and says three times ten is forty. I do not be- 
lieve in feeding his pocketbook quite so liberally as that, at the 
same time I feed my trees all they will take up; 1,200 to 1,500 pounds 
ground bone, 400 to 500 pounds of muriate of potash, and 200 pounds 
of nitrate of soda per acre annually, it pays me to use. You want 
that tree to make a good return to you, so feed it well; don’t be 
stingy with it; and, after all, it is “the other fellow” who pays the 
bills in the long run. You simply advance it; and the more you in- 
telligently spend on it, the more you will get back later on. 
Another thing we are up against is the San José Scale. I got 

nearly mobbed in Western New York a few years ago for saying 
that I believed it was a blessing. But I think it has caused many 
of us to wake up. We were too much in the habit of letting our 
orchards alone, and it came along, and made us look after our or- 
chards, or lose them. Thousands of orchards got no attention what- 
ever until the time of fruiting came, when they went in to pick the 
fruit, but the scale made it necessary to give them at least some 
attention. The little boy upon being asked whether he knew the 
difference between the quick and the dead, said “Yes; those who got 
out of the way of the automobiles were the quick; those who didn’t 

were the dead.” So it is with the San José Scale; if we are not 
quick to look after it, our trees will be dead; while fighting the scale, 
which we must or lose our crchards, we have also learned to feed 
and prune and cultivate our orchards a little better, and they are 
showing their gratitude for the attention. Thousands of trees died 
during the earlier years of the scale, but we have become better ac- 
quainted with it, and have learned how to control it, so that instead 
of a curse, it has proven to be a blessing in disguise. It has made 
us acquainted with our trees, and when you become acquainted with 
a good thing, you usually learn to love it. When you become bet- 
ter acquainted with people, you love them better. The meanest 
“critter” you have in your neighborhood—I hope you haven’t many 
of these, but you will find some in almost every other community— 
has some good traits, if you come to study them, and you must love 
them for these traits while forgetting all others as much as you 
can. I had occasion, not so long ago, to drive up the mountain, to 
see an orchard, so I hitched up old Blossom and started out. Half 
way up the mountain, we came across the biggest and the meanest 
looking dog I ever saw; Blossom hesitated, and I didn’t like his 
looks, but there was nothing to do, but to face him; so I urged 
Blossom on, and said to the dog, “Why, good morning, doggy; this 
is a pleasant morning for you and me to be taking a trip up the 
mountain,” and that dog looked brighter and better for the kind 
word. I don’t know how much better he really was, but he looked 
better just for those few kind words. I like good and sweet things 
—most men do—men, women, dogs, flowers, anything that is good 
and true, and its all about if we but open our eyes. So in this 
matter of the San José Seale; it forces us to inspect every indi- 
vidual tree, and become acquainted with it, and as we become ac- 

quainted with it, we become attached to it and want to care for 
and improve it in every way possible. Any spray that we use to 
kill scale, either lime and sulphur, or anything else, but especially 
with the lime and sulphur, we also get rid of the fungous growths, 
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and get better and more healthful trees, so the scale is a benefit to 
us after all, and if we don’t profit by it, I hope we will get some- 
thing—shall I say worse?—no, better than the San José Scale to 
stimulate us to do our full duty by our trees. Of course, we have 
the codling moth and the other moths and growths, but in fighting 
the scale, you fight them, too, and to see their effects, you have to 
go to market and see the fruit offered there. We go to market, and 
see some remarkable fruit offered there and then we go home, and look 
over our own fruit to see whether it is as good as it ought to 
be. The unnamable apple that we spoke of this afternoon sells 
because it looks well, and shows up beautifully. The people of this 
country are becoming more and more inclined to buy beautiful 
things. They are beginning to go to market with a few dollars to 
buy their supplies and to set aside ten cents or a quarter of that 
for something wherewith to decorate their tables, and feed their 
sense of beauty, and they are finding that they get the same benefit 
from $1.75 worth of food, and 25 cents worth of beautiful fruits and 
flowers as they would get from $2 worth of “grub.” Now, beauti- 
ful fruits on the table are just as attractive as beautiful flowers, 
and if our fruit growers will just realize that if they grow beau- 
tiful as well as good fruits they will not only send actual food into 
the homes of the consumers, but something that will appeal to their 
sense of the beautiful as well. 

Then we have the trouble of winter and spring freezing follow- 
ing warm weather; you can overcome that in a measure by select- 
ing your hillside and hill tops for your orchards, where the tem- 
perature is from five to eight degrees higher than it is in the low- 
lands in times of greatest drop in temperature. This question of 
extreme frost is one of the most serious things we are up against. 
These frosts come upon us from.year to year, often at the time the 
buds are pretty well swollen, and often do serious damage. Those 
of you who have a hillside orchard are more fortunately situated 
with regard to frost than those whose orchards are down in the 
valley. For the man in the valley, the best thing he can do is to 
see that his tree is in a good, healthy condition, protected by a 
good, healthy cover crop; it will stand more freezing than where 
ground is not covered. The cover crop will help to keep back the 
buds, and in this way be some slight protection against freezing. 
The question of spring frosts at blooming time is to my mind one of 
the most serious general propositions we are up against in the Cen- 
tral States in latitude of Pennsylvania and a little south, and the 
worst of it is, we have it regularly. Like the widower who was 
about to be married the fourth time to a widow and sent word to his 
friends to come to the wedding, it was not going to be an amateur 
performance, this spring frost matter is not an amateur performance, 
but a regular thing; it comes with distressing regularity, and the only 
thing we can do to guard against it is to select our location very 

carefully, propagate good, healthy wood, spray, cultivate and use 
cover crop. A singular thing about it is, that it may freeze all the 
trees in your orchard, while half a mile up or down the road your 
neighbors’ orchard remains unscathed. I have known this to hap- 
pen in my own immediate neighborhood, 50 feet extra elevation 
often saving the crop. 
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Then, we have the question of proper thinning. We can add 
greatly to the production of finer fruit by thinning at the right 
time. This can be done by a certain amount of pruning at the proper 
time. I have a friend who grows only one quarter acre of plum 
trees, but he thins them, and gets more from his quarter acre 
than the average man gets from his whole acre; he gets at least 
fifty per cent. more fruit from his trees than his neighbors do, and 
it is of much greater size and beauty. I know a man who has half 
an acre of strawberries, which are regularly thinned, and makes 
money by the thinning. We will all get to these things by and 
by, and make money by so doing. The orchardist who grows apples 
and plums and pears and peaches and does not thin is making just 
as much of a mistake as the man who does not till his land every 
year. Thinning has as much to do with fine fruit as spraying has. 
That is why I rejoiced when I heard your chairman of the General 
Fruit Committee report eight or ten of his correspondents advocate 
thinning their apples. I have heard men say, “It costs too much;” 
it does cost something, but you are simply advancing the money, 
and will get it all back in the higher prices you can get for your 
improved fruit. Beginning early in the summer, the same as with 
your spraying, thin out your apples and peaches, and the result will 
surprise you. In time, this will be the general practice, but we 
must educate the orchardist up to it. It is like the man who saw 
in the paper an advertisement to send a dollar and learn how to 
cure his horse from slobbering. He sent the dollar, and got back 
the advice, “Teach him to spit.” This is education of a kind at least. 
The fruit grower must be educated up to his fruit; he is slobber- 
ing all over the market with fruit that is not up to the standard 
of what it should be because he does not do the things he must do, 
and one of these is to thin his fruit. He thins for good peaches 
now, and in 10 years from now he will be thinning his other fruit, 
or be beaten in the market by those who do. Those of you who 
thin your apples, raise your hands (two hands raised). Perhaps next 
year there will be at least three. Now then, how many of you thin 
your peaches? Raise your hands. Ah! that’s better; I see quite 
a number of hands up. You have been more used to thinning 
peaches, but this idea of thinning apples is a comparatively new 
one. Now, another question. We pick our tomatoes as they get 
ripe; how many of you pick your apples the same way? Our 
peaches are picked as they ripen, but how about our apples? How 
many of you pick your apples at two or more picks when they get 
ripe, and how many of you pick your apples when they are matured? 
Raise your hands. I see five hands up. How many times do you 
pick them? Three—four—five—sometimes half a dozen _ times. 
That’s good. I have seen in Western New York the wonderful apple 
orchards you have all heard about, but they don’t pick the Baldwin’s 
until one-fourth or more of them are on the ground. And then 
they pick the matured ones and the immature ones all at once. 

Now, as to apple packing. In New York yesterday I heard a 
consumer ask the dealer whether the apples in a certain barrel were 
the same all the way through; on the top they looked fine. The 
dealer declared he would guarantee nothing except what was on 
the top; he said, “I don’t know whether they are good apples, bad 
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apples, or any kind of apples; all I can guarantee is what I see 
on the top.” We will have to change our way of packing apples, 
as well as picking apples; we will have to pick them as they mature, 
and then grade them and pack them uniformly and when we have 
secured the confidence of the dealer in our method of doing this, 
there will be no trouble about the price. We have got to get over 
this idea of picking up our mature and immature apples all at once 
and shipping them in the market without uniformity. They should 
be properly graded, and packed in such a way as to attract atten- 
tion, with not a single specked or unattractive apple among them. 
Of course, I am speaking now of gilt edged fruit. Make the con- 
sumer want your product, and he will pay for it. You are, if it 
costs extra to do all these things, just remember, you are simply 
advancing the money it takes to do it. The consumer will gladly 
pay the whole bill and a good, big profit on top. 
We used to take the best fruit and put it on the top, but the 

business proposition has changed, and we have got to have the same 
kind of fruit all the way through each and every package. You 
don’t suppose that this beautiful fruit that comes from the West 
looks the same here as it does when it comes from the tree? Not 
a bit of it. They were careful to select it, shipping only the per- 
fect specimens, and to wrap every single specimen by hand very 
carefully. Most of this work is done by women—that is, the wrap- 
ping. And by the way, if you want honest and careful grading, take 
women and girls to do this work. Let the men do the heavy work — 
—-picking, rolling the barrels, handling boxes and baskets, and tak- 
ing them to market, but when it comes to grading let the women 
do it. They are more honest than the men, and they have a quicker 
eye, and a quicker perception. I don’t know that they deserve any 
credit for that; they were simply made so, and cannot help it; they 
can’t be otherwise, and I’m glad of it. If you live near enough 
to the market to do so, and can haul the fruit to market, your 
fruit will fare better. If you cannot do this, and must depend on 
the express companies, you will find that even your best fruit is 
likely to suffer at their hands. In shipping by express we are up 
against a serious condition. They are in position to do as they 
please in regard to handling and promptness, and the fruit growers 
are simply at their mercy. Whether this organization, and the other 
organizations combined, can bring any pressure to bear on them, I 
don’t know, but it is a serious proposition. We have found it 
not only cheaper, but safer, to ship by freight whenever possible. 
If you can get enough fruit together to take a car you will have 
a better chance to get your fruit into market in better time and con: 
dition than any other way, and the cost will be considerably less. 

I used to think that we had a pretty serious proposition in the 
commission man; that he was simply trying to take advantage of 
the fruit grower, but a better acquaintance with the men in this 
line of business has convinced me that the average commission man 
is a little squarer man than the average fruit grower. That is, of 
course, in my own state, and some others. Here in Pennsylvania 
it may be different. You are all honest and square, and it is the 
commission men and the express companies that do the juggling. 
But the commission man has to work just as hard for his living as 
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you and I have to. Look up your commission man, get acquainted 
with him, and get him to come to your orchard, show him your 
way of handling fruit, show him that you are doing honest and 
careful grading, that you are reliable, and he will go back, and 
begin to advertise your fruit. When you begin to pick your fruit, 
ask him to send down a man to see how you pick it,and how you pack 
it for him, and he will go back and get a little more money out 
of that fruit for himself and for you, too. If you are doing busi- 
ness on a large enough scale, get a good newspaper reporter out to 
your orchard, if you have to pay his railroad fare or carriage hire, 
or anything else. Get him to believe in you, get him to believe in 
your trees, and it will pay; there is always a good story to be had 
out of a good crop of fruit. You may convert your commission man 
and retail fruit dealer from a good many of his unsatisfactory ways 
of fruit handling and selling, if you show him you are trying to do 
better. We must use the commission man in a good many ways, 
and more and more through him, reach the consumer. It must be 
done by honest packing, a high quality of fruit, making it just a 
little bit better in the middle, if possible, than it is on the top; then 
put con your own labels, telling just what it is, and who grew it, 
and get the consumers out to your orchard; give them a taste of 
your fruit, and sell them a lot more for double what it is worth, 
and it will pay you. I could tell you of some large orchardists to- 
day, who are selling direct to the consumer, sometimes two and 
even three hundred miles away, once they get their acquaintance, 
and get their faith. It is very profitable, indeed, once you get their 
faith, and get into this business of direct family trade through 
high quality and honest pack of your fruit. 

The next thing the peach grower is up against is the Yellows. 
This is something we are likely always to have with us. The 
first indication of it to most observers is when they begin to see 
a little pennyroyal like sprouts on trunk or main branches, and a 
little hectic blush or red spots on the fruit, with red thread like 
lines running through the flesh. We are up against not knowing 
what-the Yellows is two or three years before it first shows itself 
in this way, and by that time it has reached serious proportions. 
At the first sign of it, take that tree out of the orchard; if it is on 
a Sunday morning, don’t begin to leave it over Sunday. Pull it out 
then and there; if it is on a Sunday morning, get out and burn it 
before you go to church, even if you don’t get to church that day. 
No matter whether you discover it in July or in September, take 
it out, and take it out at once. I speak thus feelingly, because I 
grow peaches more than any other fruit, and I have struggled 
against this dread Yellows and in some small degree overcome it. 
I told you that the nigger is a born gambler. We have three or 
four hundred of them on my place down in Georgia, and we have 
to have watchmen night and day. So when we catch one in any 
offense not altogether in the nature of a crime, we hold a court 
of our own on the place. I am usually the judge, and the superin- 
tendent is the prosecuting attorney, or he is the judge, and I am 
the prosecutor. We do this to save these poor fellows from being 
taken to court and delivered to the rigors of the law; down there 

36—7—1908. 
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they are pretty hard on the nigger, on principle. Well, on one such 
an occasion, I was acting as judge in the case of a colored brother 
who had been caught gambling; the superintendent was the prose- 
cutor and he made out his case. After he got through, I began to 
question the darky, but could not get much satisfaction out of him, 

then one of the older niggers came to me and said: “Cap’n, I’se a 
good deal older nigger than you is, and I don’t think you are going 
{ke right way to get the truth; you’se questioning the nigger what’s 
got the money; if you’se wants the truth, ask the fellow what loses.” 
And my experience has always been that you get nothing out of the 
nigger what wins; to get at the bottom of a thing you must ask the 
nigger what loses: so it is with the Yellows: I’m the nigger what 
loses, and I know there is no salvation unless you discover it and 
root it out two or three years earlier than you generally do. 

In eradicating the Brown Rot, the self-boiled lime and sulphur 
wash, two or three sprayings of it in summer will pretty nearly con- 
trol it. Certain varieties seem to invite it more than others. Take 
the Carman peach, for instance; it is hardy in bud, delicious, of 
high quality, and a prolific bearer, but we find it seems more liable 
to this rot than most of the other varieties. Where an orchard has 
become infected with this Brown Rot, you must be prepared to 
fight it by burning all rotten peaches. Leave no mummies on the 
tree. Spray with lime and sulphur when dormant and with self- 
boiled later. 

You think you are up against it in your peach planting here be- 
cause of the competition of Southern peaches, and so you are, but 
do not be discouraged; this competition is no more to be feared 
than the Rocky Mountain apples in competition with your apples. 
The Southern peaches are beautiful in appearance, but they do not 
have the high quality and delicious flavor that your Eastern Penn- 
sylvania peaches have—or your eastern apples. You have the ad- 
vantage of that high quality here in Pennsylvania, and in addition 
to that, you have the advantage of close proximity to some of the 
leading markets. The Western people have to ship three thousand 
miles in order to reach our markets. Land out there sells at a 
thousand dollars an acre because of this craze for fruit growing. 
Here in Pennsylvania just as good fruit growing land is held at 
a uch more reasonable figure. If you grow the right kind of apples 
and peaches and put them on the market in the right way, you 
will need to fear nothing from this western and southern competi- 
tion. 

I had some notes here about shipping packages, precooling, etc., 
but my time is about up. I thank you for your attention. If you 
have any questions to ask, I shall be glad to answer them, but T 
doubt whether you want any more to-night. 
The PRESIDENT: Are there any questions? If so, Mr. Hale will 

be glad to answer them. 
PROF. SURFACE: How high do you head your apple trees? 
MR. HALE: I have about 15,000 trees that are headed from 15 

to 18 inches high. 
A Member: How far north are you? 
MR. HALE: Latitude 40 to 41. 
A Member: How do you detect the Yellows three years before 

it is generally discovered? 
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MR. HALE: I should have to take you to the orchard, but the 
first indications I have found are generally in the thick setting of 
the leaves up in the tops. I have seen the leaves eight inches long 
and two inches wide, set not more than half an inch apart on a 
rapidly growing central branch. 
A Member: How deep would you have the cultivation? 
MR. HALE: Three, four or five inches; rather five inches than 

anything else. 
PROF. SURFACE: What implement do you cultivate with? 
MR. HALE: Every implement of soil torture that I have ever 

heard of—plows, spring tooth harrows, disc harrows—everything I 
have ever heard of. I have some rocky land where the stones are 
very thick and we use everything we can get—anything that will 
loosen up the soil. 

A Member: What next? 
MR. HALE: Oh, well, we get a slow-going pair of horses, and go 

over it with a sharp plow, lengthwise and crosswise, and contrairi- 
wise—any way we can get around those stones; if you were to come 
there you would probably want to know where the land was; you 
would not see anything but stones. 
A Member: What varieties of winter apples is it possible to raise 

in your section? 
MR. HALE: Oh, well, there is the Baldwin, the Rhode Ilsland 

Greening, the Rome Beauty, the Jonathan—they are all winter 
apples. 
PROF. WATTS: Are you including the Rome Beauty in your list , 

of high quality apples? 
MR. HALE: It is very much better with us than here in Penn- 

sylvania. 
MR. ELDON: How do you get your Italians, and how do you like 

them? 
MR. HALE: They are mostly from the North of Italy, and love 

the land and love to work init. Once get one good man, and you 
will soon have a lot of others. I always have more than I can use. 
Most of our men spend the winter in New York as waiters at 
hotels. I believe if you went to New York to-day you would find 
some of our men waiting on you at the Waldorf-Castoria, or some 
other joint. 

MR. ELDON: What do you have to pay for that class of labor? 
MR. HALE: A dollar and forty cents a day, and a house to live 

in. Men with families have a house, while the rest live in a bar- 
racks. There is a good, big garden on the place, and the men seem 
to take delight in working it; it looks like a veritable flower garden. 
PROF. SURFACE: Do you have a cover crop for the peach trees, 

and cultivate the same as for apples? 
MR. HALE: Yes. 
i ENGLE: Do you cultivate for young apples the same as for 

old? 
MR. HALE: No. 
MR. GOOD: You spoke about having weeds for a cover crop; do 

you allow them to go to seed? 
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MR. HALE: Yes; I love weeds. There are a great many people 
in my country so lazy that they would not cultivate their crops if 
it were not for the weeds. I would rather have weeds than no cover 
crop at all. 
PROF. SURFACE: What about peaches as a filler for apples? 
MR. HALE: As a theory it is all right, and I have one orchard 

where for twelve years I have had peach as a filler, and they have 
paid for themselves and a fine house and barn on the land, so I have 
a fine apple orchard that will not cost me a cent. When the peaches 
are out of the way, I shall probably change the method of cultiva- 
tion somewhat. 
A Member: How far are your trees apart? 
MR. HALE: The apple 36 ft., and 18 ft. for the peach trees. 
PROF. SURFACE: How long do you carry the peach trees? 
MR. HALE: Fifteen or sixteen years—just as long as they bear 

well. 
PROF. SURFACE: Do the apple trees suffer? 
MR. HALE: Yes; but the peaches furnish the money to pay for 

that suffering. 
A Member: Don’t you break your plows in going over those 

stones? 
MR. HALE: Oh, yes; but we have some factories in Connecticut 

which make sharp knives and plows, and we must patronize them 
and keep them busy. 
PROF. SURFACE: How long do you keep your peach trees 

_ profitable? 
MR. HALE: Just as long as they live. I have never known a tree 

that was so oid as not to be profitable. Some of the best bearers I 
have ever had are trees eighteen and twenty years old. I don’t be- 
lieve that any tree, peach or apple, should be cut down as long as 
it lives and bears well. 
PROF. SURFACE: I asked that question because at a public 

meeting some time ago I made the remark that I expected to keep 
my peach trees alive and profitable until they were twenty-five years 
old, and I was accused of being visionary and laughed at. I simply 
wanted to see whether I was not right. 
A Member: When and how do yeu apply fertilizer? 
Mh. HALE: Usually with broadcast machine and plow it in. 
A Member: On this particularly low-headed tree, how do you get 

the borer? 
MR. HALE: I do it by proxy, the Italians get them. 
PROF. SURFACE: How do you keep those low trees from lying 

on the ground? 
MR. HALE: A tree that wants to lie on the ground, we keep 

shearing and working at it constantly. 
PROF. SURFACE: What kind of a cover crop do you prefer? 
MR. HALE: Crimson clover and Cowhorn turnips. 
A Member: What time do you plant it? 
MR. HALE: The 5th of August, as nearly as we can. 
PROF. SURFACE: In Georgia or Connecticut? 
MR. HALE: Connecticut: 
A Member: What do you do with the turnips? 
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MR. HALE: Oh, just leave them in the ground. Sometimes we use 

Russian Vetch with them. 
PROF. WATTS: What is the idea of using Cowhorn turnips with 

the Crimson clover? 
MR. HALE: Along the early part of August we often have a 

damp spell, followed by a very dry spell, and the little clover plants 
begin to suffer. Then the turnip makes a shade for the little clover, 
and in the winter they make a sort of mat for it. 
A Member: How long do you leave it go in the spring before you 

turn it down? : 
MR. HALE: That depends on the locality, and on the amount of 

work on hand. About four or five inches I like it best. Some peo- 
ple allow it to come to full bloom, and then plow it, but I do not 
like too many heads. 
A Member: How do you get in to the low trees to plow? 
MR. HALE: Well we plow to one side of the tree, and use a chain 

a little longer than the whiffletree, and then we try the other side, 
and plow it just any way we can. 

A Member: Do you plow close to the tree? 
MR. HALE: Oh, yes, but I don’t know that it is absolutely neces- 

sary; I have known very successful orchardists who merely plowed 
in the middle of the rows, and then fed the trees well. 
PROF. SURFACE: How do you plow the soil—in the direction of 

the tree? 
MR. HALE: Sometimes towards the tree, sometimes away from 

it—anyway we can. 
A Member: Don’t you think the cover crop causes some rot? 
MR. HALE: We know that a succession of cow peas causes too 

much nitrogen, and that causes rot, but in a peach orchard we can 
grow something else. 
A Member: Don’t you have to plow cow peas a number of times? 
MR. HALE: Oh, yes; and they bob up serenely every time. 
A Member: Do you sow them after corn? 
MR. HALE: No; it would be too late to grow them, but if you 

grow clover, and let it grow until May or June, and then turn it over 
and plant cow peas, and when next fall comes turn them in, that 
will be all right. 
A Member: Would that be sufficient to give enough nitrogen? 
MR. HALE: I don’t know; you will have to ask the tree about 

that. You can’t tell down here what is going to happen in Glaston- 
bury. 

(MR. GOOD: What is the idea of the cover crop? It does not 
prevent the evaporation of the fertilizer. 
MR. HALE: It is to protect the roots. 
MR. GOOD: And cover the land? 
MR. HALE: [ don’t want any free land. 
A Member: How do you prevent the land washing on the hillside? 
MR. HALE: Well, we have a little trouble in that respect. On 

one sharp hillside, we set in alternate rows, so as to catch any soil 
that may wash. 

A Member: Is that a peach or an apple orchard? 
MR. HALE: An apple orchard. 
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PROF. WATTS: What kind of a spraying machine do you use 
on the hillside? 

MR. HALE: A good barrel pump and you will be surprised to 
learn that in some of my orchards we spray altogether with the knap- 
sack sprayer. Yhis is due to the fact that I employ a great many 
Italians, and they like best to work as they have been accustomed 
to do in Italy and I have found that when you let a man work in 
the way he is used to, he will do a whole lot better work, and do it 
more cheerfully, than he would otherwise. One of my best men, 
the foreman of the place, has a little vineyard out on the hill back 
of his garden, to make his native wine to take the place of the 
poisonous tea and coffee we use here. He used the knapsack sprayer 
there, and he figured out that it would be more economical to use 
it in the orchards, and so I sent over last year and got half a dozen 
more. Now we spray this hundred and fifty acre orchard of three 
or four year old trees entirely by knapsack. These Italians are 
happy in their work, and so do good work: give me a man or woman 
that is happy in their work. 
PROF. SURFACE: What do you do for borers? 
MR. HALE: Dig them out and sit on them. 
A Member: What do you do about the twig borers? 
MR. HALE: I have no trouble with them at all. 
PROF. SURFACE: That is because your trees are healthy. 
MR. HALE: Yes; my trees are all healthy. 
A Member: Do you spray your peach trees in the summer with 

lime and sulphur? 
MR. HALE: No; I have never done it myself, but they have been 

doing it in Georgia and one or two other states the past two years. 
PROF. WATTS: The same strength as is usually applied to apple 

trees? 
MR. HALE: No; I believe not. 
PROF. SURFACE: It is a good thing for winter, while the Bor- 

deaux is an excellent thing for summer. 
MR. HALE: Yes, but not so good as the lime and sulphur. 

THE GRAPE IN PENNSYLVANIA AND MODERN METHODS 
OF CULTURE. 

By. L. G. YOUNGS. 

Pennsylvania makes no pretensions as a grape growing state, and 
a few of its people are aware it stands fourth in importance as a 
producer of the grape. Yhat her acreage can be increased greatly 
goes without saying, provided care is taken to control black rot, 
and the fungous diseases grapes are heir to. Our neighboring State 
of New York has several well defined sections where grapes are 
grown in a commercial way. The most important of her districts 
are the Chautauqua and Keuka Lake districts. The Erie district 
of Pennsylvania is really a part of the Chautauqua district, and my 
home town of North East is the parent town of the Chautauqua 
belt, and ships more cars of grapes than any other town in the belt, 
and more cars than any other in the world. 

I have a little leaflet with me. It was issued by our local Busi- 
ness Men’s Exchange. It has some information about yields of 
grapes and other fruits and may interest you. 
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I will take up now the question of vineyards, suitable soils, air- 
drainage, etc. These questions I shall discuss from the standpoint 
of the commercial grower. If I can answer any questions later for 
the amateur or home grower, I shall be glad to do so. 
In planting the grape we prefer a loam or sandy soil, well under 

drained if any of it is inclined to be wet. Remember the grape, like 
most fruits, while a modified Baptist, does not believe in total im- 
mersion. Vineyards on extreme low lands are more subject to fung- 
ous diseases than on uplands, because of poor air drainage, and 
most of the lands are either clay or peat, which is not an ideal soil 
for the grape. 

In planting the vineyards, land that has been used for some cul- 
tivated crop the previous year is to be preferred, and is plowed all 
the way from 6 to 12 inches in depth according to the whims of 
the planter, some being advocates of shallow, some of deep plow- 
ing; however, fit your ground thoroughly and mark in checks. Now 
you will find Concord grapes set 8x8 ft., 8x9 ft., 9x9 ft. Of these 
checks 8x9 ft. is the one now most generally used for the Concord 
grape. This gives 605 plants to the acre. Delaware and light 
wooded varieties are usually set closer, using 800 to 1,000 vines to 
the acre, but many have the rows the same distance apart, i. e., 9 
ft. The distance of 9 ft. is not an arbitrary one, but most of our 
grape wagons, gang plows and cultivators can be used to better 
advantage in that width of row. 

The checks are now furrowed one way with a double furrow, using 
a large plow and a man on the beam on the return trip of the team. 
We are now ready for planting, and for this a root known as a 1 
year 1 root is used, and is prepared in this way. You see we havea 
root left with 7 to 8 inches of root on each side and should re- 
move the loose dirt from our furrow according before we commence 
planting. A few planters use the whole root, but I do not think 
as good results are obtained. The tendency when the whole root is 
used being to bunch the whole system along under the wire, some- 
thing to be avoided. A cultivated crop is often grown between the 
rows the first year, but it is a questionable practice, and I think it 
is better to cut out the nurse crop and give good cultivation. 

The spring after setting, the vine is trimmed back to two buds, 
and is given thorough cultivation the same as it should have the 
first summer until last of August. 
We now come to the second spring after planting, when if the 

vines have made a satisfactory growth, they should be again cut 
back as they were the previous season, and not allowed to fruit, 
but granting the growth to be good, we are ready for the “staking 
and wiring” of the vineyard. For this, chestnut posts and stakes 
are preferred, but any of the lasting woods can be used. Lengths - 
of 8 to 9 feet for posts and stakes are the rule. At the end of each 
wire a post is used with a brace 10 feet long, and stakes are set 
to every three or four vines of Concord grapes throughout the row. 
On these two wires of No. 9 soft wire are strung, the first 30 to 35 
inches from the ground, the second usually 24 inches above the first. 
A few vineyardists have used a third wire, but the practice is now 
an obsolete one, and I will not further consider it. In stapling, the 
wires are stapled to the stakes, seldom to the posts, which would 



568 ANNUAL REPORT OF THE Off. Doc. 

be a bother when wires have to be restretched. One or two canes 
can be brought up from the ground, tied to the bottom wire with 
twine, and to the top wire of the trellis with No. 20 soft wire. 

Some tie to the bottom wire only the first year, but the practice 
does not commend itself to me, because it is apt to give a lot of dirty 
grapes. The second year of fruiting more canes are brought up from 
the neighborhood of the first wire. In thrifty vineyards four and 
even five canes are sometimes used the second year, but I think three 
or at most four would be better. The natural tendency of fruit rais- 
ers is to overcrop—particularly is this the case with grapes, and 
too much caution cannot be exercised in the matter. These canes 
are tied in a fan shape, if the fan system of tying is used. Now 
while this and the arm system is generally used in our vineyards, 
quite a few are believers in the Kniffen system, in which as usually 
practiced with us two canes are carried to the top wire, over and 
then tied down. Another modification is to carry two canes to the 
bottom wire and two to the top wire, and tie at right angles to the 
main vine. 

The single post or stake system, while it has much to recom- 
mend itself to those who grow for home use, is almost unknown in 
the Lake Erie belt. Along the Rhine the vineyards are all laid out 
on this single post system. 

In the arm system, the arms are carried along the first wire at 
right angles to the main vine, and laterals are tied that come from 
these arms to the top wire for the bearing wood for the next sea- 
son. This system does away to a great extent with the tying with 
twine to the lower wire, for after a few years, the arms become 
quite a permanent fixture, and are only removed when injured, or it 
becomes necessary to renew them. Now while there are other sys- 
tems of training the grape, and zealous exponents of them for the 
commercial grower, those mentioned pretty well cover the sub- 
ject. 
Summer pruning is no longer practiced in our vineyards, but we 

do some tying of laterals that get in the way of the cultivator. Cul- 
tivation should be thorough, at least five, and better, eight times. 
The first tool used after the brush is removed and the vineyard tied 
is the horse hoe. Of these there are several makes. The Morgan 
now made by the Syracuse Plow Co.; the Buckeye, made by P. P. 
Mast, Springfield, O., and there are some other candidates for public 
favor. 

In laying by the vineyard the previous year, we prefer to leave it 
slightly ridged under the wires. YThe horse hoe is used to remove 
this ridge, and any fugitive weeds or grass that has strayed in. The 
horse hoe does not count as a cultivation. Its use is immediately 

- followed by plowing the vineyard with the gang plow, using three 
or four plows, and plowing to the depth of about three inches. Some 
plow twice during the season, but most of the growers only once, 
doing the balance of the work with the lever harrow and a horse 
cultivator which has disc wheels to guide the tools in the vineyard. 

Before the vines are laid by, we turn a light furrow upon them. 
This covers all exposed roots and leaves us the ridge I spoke of for 
the horse hoe to remove the next season, The furrow is turned with 
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a light one horse plow, or with the horse hoe blade reversed. Lay 
by the vineyard July 15 to 25 with a crop of crimson clover, cow 
horn turnips or something to furnish humus or nitrogen or both. 

If I had advocated fertilizing vineyards 15 years ago, some of my 
neighbors would have thought I was a fit subject for a lunacy com- 
mission, so grounded were they in the faith that vineyards did 
not exhaust fertility, and while vineyards are doubtless less exhaus- 
tive than many crops to the land, yet grapes come every year, they 
are always demanding some element of fertility, and me must hus- 
band our resources or eventually have poor vineyards. Starvation 
rather than neglect is the history of the poor vineyards of our belt, 
and it is contemporaneous to the Christianity of the Methodist 
brother who said he had been a member of the Methodist church for 
fifteen years and it had not cost him a cent. May the Lord have 
mercy upon this kind of a Christian and this kind of a fruit raiser. 
We really have no use for them here. 
We have found it necessary of late years to supplement the other 

labor in our vineyards with spraying with Bordeaux to control rot, 
and with arsenate of lead to control the grape berry moth and the 
grape root worm (Fidia Viticidi). If rot has been in evidence the 
season before in the vineyard, take no chances. Spray, and if a livid 
brown spot about one-quarter inch in diameter appears on the young 
leaf very early in the spring, spray, for this is the danger signal to 
the grape grower and antedates the appearance of the rot on the 
fruit. If there is no rot, spraying is often delayed until after blos- 
soming, and arsenate of lead is added to the Bordeaux at the rate 
of six pounds to the 100 gallons to control the berry moth and the 
root worm. 

The root worm, whose habits and life cycle was not very well un- 
derstood a few years ago, is the fly in our ointment at the present 
time, but we are not on the ragged edge of anxiety as much as we 
were. We can successfully fight them, and the matter is up to us. 

Our member of Congress, Mr. Bates, succeeded in securing a 
special appropriation of $7,000 for carrying on this work, and we 
have had three government specialists studying the habits and 
life cycle of the pest for a couple of seasons, and with their aid, we 
are getting pretty well acquainted. The bug is not what the Irish- 
man called one of the “dommed foreigners,” but is of American 
origin. 

I will next take up the harvesting and marketing of grapes. The 
harvesting of Concord grapes in our section usually commences 
about the 25th of September. The picking is mostly done by women; 
the price varies from one cent to one and one-half cents for an 
eight-pound basket; for the 40-pound crate three and four cents are 
paid. One hundred and twenty-five to 175 baskets of eight pounds 
is a day’s work, but some extra swift pickers pick as high as 200 
baskets per day. The cost of the eight-pound baskets with cover 
is about 2 cents each. The cost of the 40 pound crate is 6 cents. 
Most of the packing is now done in the field. A light stand is used, 
holding three baskets. When a basket is full, the picker, who.is 
known by a number, places her number on the handle of the basket; 
also the number of baskets she has picked during the day, and places 
the basket under the vines out of the way of the gathering wagon. 
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The driver, whose duty it is to keep the pickers supplied with empty 

baskets, ke eps the tally of the baskets he hauls to the field, and 

also secs that the pickers’ count of picked grapes agrees with his 

when he hauls to the storage house. Both the pickers’ and his own 

count are given each day to the owner or manager of the vineyard, 

and by him credited. 
The grapes remain in the storage house from 24 to 48 hours, 

when they are covered and hauled to the station, are loaded into 

refrigerator cars, after being inspected and pronounced satisfac- 

tory, and if the weather is warm, are iced with about four tons of 

oe A car is loaded with baskets, 10 to 12 high, and contains 3,000 
3,300 baskets. In inspecting a load of grapes, the inspector en- 

eee to examine some baskets of each picker’s packing, and if 
her work is slighted or improperly done, her number leads to detec- 
tion, and she has to correct the fault in the future or she is dis- 
charged. 
The bulk of the grapes is sold by the growers themselves, who are 

organized into an association, with a manager, secretary and board 
of directors, who retain one- half cent ona basket and $1. 00 per ton 
on bulk grapes as an expense fund for loading and marketing. If 
this is more than sufficient for the purpose, the balance is re- 
turned to the grower. The sales of grapes are pooled in periods of 
three days, each grower receiving the same price that have shipped 
in that time. All the large associations keep a representative or 
agent in the principal distributing centers, like Chicago, Pittsburg 
and New York. If from any cause, the market becomes bad, the 
agent notifies the home office and shipments cease for a time to 
that point. If the markets generally become disorganized, word is 
passed to the growers and picking and loading is suspended until 
the markets rally. 

The manufacture of grapes into jellies, unfermented juice, etc., 
is becoming quite a factor. We are building such a factory at my 
home town of North East. The plant has a capital of half a million 
dollars, and is expected to be one of the largest in the United States. 
This will materially affect the shipment of grapes from our station, 
and give us a home market for much of the products of our vine- 
yards. 

The trimming of vineyards is mostly done in winter. The brush 
is removed from the wires and hauled out then or in early spring 
with a horse hitched by a chain six feet long to a pole 15 feet in 
length. This does the work very well and better than would seem 
possible. The brush is burnt, broken stakes replaced, wires tight- 
ened in the spring, and the tying is done by women, who are paid 
from 124 to 15 cents per hour for their labor. 
Women help board themselves in the boarding houses which the 

growers have built for that purpose and furnished with stoves, 
tables, chairs, bedsteads and mattresses. The pickers provide their 
own sheets, quilts and provisions. Butchers, bakers and grocery 
wagons visit those away from the towns and keep them supplied 
throughout the season. 
We have found it necessary to insist upon certain rules among 

our help. A fixed rule for retiring is among the most important. 
There are always some among the girls who will keep late hours, 
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if we allow it, and by disturbing the slumber of the tired ones put 

your whole force on the “drydock for repairs” the next day. The 

work is not play, but it is healthy and will perhaps often save a trip 

to the Hot Springs or Mount Clemens and leave more money in their 
pockets. We call this the grape cure and are particular to extol 

its virtues when we are short of help; so you see we are not en- 

tirely disinterested in recommending it. 

Now in an article of this kind I cannot, for want of time, go into 

all of the details. Some things I have doubtless left obscure to you. 
I have only mentioned the two packages that are most used, but, 
as a matter of fact, nearly all varieties are put up in smaller pack- 
ages; Delawares and Catawbas in two, three and four pound baskets. 
Many Niagaras in 20 pound baskets with raised cover. Well, you 
may determine from the tenor of this article that I am somewhat 
of an optimist. The fact of the matter is we do not have any pessi- 
mists in our section of the country. We think we have almost as 
much cause for self congratulation as the convivial individual who 
had been out with some boon companions and had to be carried 
home at an early hour in the morning. His friends conceived the 
idea of leaving him in a cemetery they were passing, to sober up, 
and then concealed themselves to await developments. He finally 
came back to semi-consciousness with the dawning light and stag- 
gering to his feet looked at the memorial tablets and said “Well, 

if this isn’t the resurrection morn, and I am the first man on the 
ground.” 

If a bit of this spirit has crept into this article and if J have said 
anything I will be sorry for, I am willing to be forgiven. At any 
rate I am going to extend the olive branch of peace. I am going to 
invite you to be our guests, the guests of the Horticultural Society 
of Erie County, which is located at North East, at your next annual 
meeting. Our invitation is in the hands of your secretary and we 
hope you will avail yourselves of the opportunity to come and visit 
us. We will make your stay pleasant and profitable. We will hang 
our latch strings out. We have abundant hotel room for such of 
you as we may not be able to induce to come to our homes, and my 
friend Watts, of State College, will be your guide and see that you 
get back home reasonably sober. 
Now we have met as “ships that pass in the night.” You have 

been kind to a stranger from Jericho. I sometimes lose my temper, 
but never my memory, and in thanking you for your patience and in- 
dulgence, I hope I may be allowed to say that I have enjoyed meet- 
ing you again very much. I will carry away most pleasant recol- 
lections of this meeting. If any of you should become “birds of 
passage” through our country, come and see us. We will be blood 
brothers. This invitation has all seasons for its own. I thank you. 

THE PRESIDENT: Are there any questions that you would like to 
ask Mr. Youngs. If so, he will be glad to answer them. 

A Member: I wish he would explain to us how to prune the cur- 
rants. I have quite a patch. ° 
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MR. YOUNGS: Well, now, that is not so much my business, but 
we grow a great many currants. We prune back about one-half of 
the growth, perhaps two-thirds of it. We control the worm with 
arsenate of lead or Paris green. Now, with that plant we have 
practically boxed the compass, and our leader to-day is the President 
Wilder; for a pure white, we use the White Imperial. 
A Member: I use the Red Cross, and find it very satisfactory. 
MR. YOUNGS: The trouble we have with the Red Cross is that 

the market is not always ready to take our berries, and the Presi- 
dent Wilder is in better condition to stay on the bushes awhile than 
any other, up in our section. They will hang on the bushes for 
weeks when the others will wither. We send a good many to Pitts- 
burg on the afternoon trains, for sale the next morning. The re- 
turns are ’phoned to us about ten o’clock in the morning, so we 
know the condition of the market from day to day. 
A Member; Do you advise spraying before the crop is in bloom? 
MR. YOUNGS: If you are troubled with the rot. I don’t believe 

that in all the grapes we raised, we had any rot last year, and we 
had 1,070 full cars of grapes go out from North East, besides local 
shipments. Of course, with our vines in this healthy condition, it 
is not necessary to spray so much, but in order to control the 
anthracnose and mildew, which comes on the stems of the fruit we 
have to use Bordeaux ‘sometimes during the season. In order to 
control rose bugs, we add to our Bordeaux six pounds of arsenate 
of lead to the hundred gallons. 
A Member: How often do you spray? 
MR. YOUNGS: That depends on weather conditions. Last year we 

had an abnormally dry season, and we only sprayed the greater part 
of our best vines twice. Most of it was done in one spraying. The 
spraying remained on the vine, and that was all that was necessary 
to contro] the worm. 

A Member: Is it safe to spray when the berry is nearly grown? 
MR. YOUNGS: I would not do so with arsenate of lead; that is 

poisonous. We treat with lead right after the blooming time, when 
the berry is small, and we have never had any injurious effects. It 
is estimated that in order to get any ill results from spraying, it 
would be necessary to eat about two tons of fruit at a time. That 
is the amount of arsenate of lead we would get from these small 
grapes. 
A Member: At what time does the rot usually affect your crops? 
MR. YOUNGS: Well, when we were in the kindergarten class we 

did not understand rot very well, and we waited until it appeared 
in the full-grown berry. Now we know that when we see a speck 
about the size of a pinhead turn back, it is rot, and it is a danger 
signal. When you first see the small red-brown spots on the leaves, 
about quarter of an inch in diameter, then it is time to hitch up and 
spray your grapes. 

A Member: I never had the rot until two years ago, and then it 
attacked the full grown berry. 

MR. YOUNGS: You did not know how to look for it. When you 
first see the round reddish spots on the leaves is the time to spray. 
After a little while you will get so that you can easily detect it. 
A Member: Do you use commercial fertilizer? 
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MR. YOUNGS: Why, yes; we use quite a lot of it. We like to 
buy our nitrogen from nature, and so we get crimson clover; if we 
are not always able to produce enough, owing to natural conditions, 
we have been using nitrate of soda, about 400 pounds to the acre, 
putting it on in three applications. You get quicker results this 
way than any other way. If you need potash, you can get it from 
the potash sellers. 
A Member: In pruning, how many buds do you leave? 
MR. YOUNGS: Well, in a young vine, I would not exceed 25 or 30 

—probably not over 25 the first year, and in an older vine about 40 
or 50 buds is all you want. The tendency is to over-crop. 

MODERN TRUCK FARMING. 

By Prof. R. L. WATTS, State College, Pa. 

I consider it a special privilege to address this Association on 
Vegetable Gardening because I believe the subject has been 
neglected in the discussions of horticultural societies in the East. 
The growing of fruits has received the most attention from organ- 
ized eastern horticulturists and it is exceedingly gratifying to 
uote the growing interest in market gardening. I feel that the pro- 
grams for the annual meetings of the great eastern horticultural so- 
cieties are not complete without several topics devoted to the grow- 
ing of vegetables in the open ground or under glass. 
Some of the Eastern states, as Maryland, Delaware, New Jersey 

and Pennsylvania, possess unusual advantages for the growing of 
garden crops. The great fertility of soil and favorable climatic con- 
diticns in these states make it possible to grow a full line of vege- 
tables and the easily accessible markets pay the best prices for 
vegetables of high quality. 

Agricultural Experiment Stations are giving more attention than 
formerly to investigations with vegetables. Unusual interest is 
being shown by several stations at this time, experiments are being 
conducted along important lines as companion cropping, the proper 
use of fertilizers, and the breeding of plants of superior merit. It 
is believed that our Experiment Stations will, in the near future, 
furnish data of great value to growers of all kinds of vegetables. 

There are two general classes of vegetable growers. First, those 
who are growing a great variety of crops on either a large or small 
scale; and, second, those who are producing special crops on a large 
or small scale. Growing a variety of crops possesses certain ad- 
vantages: first, the possibility of following a desirable rotation, and, 
second, it furnishes a variety of vegetables for market at different 
seasons of the year with less probability of flooding the market with 
a supply greater than can be disposed of to advantage. With a 
variety of crops there is little danger of serious losses from fung- 
ous diseases and insects, and it is also less difficult to maintain soil 
fertility than when a special line of cropping is followed. On the 
other hand, growers who produce special crops are likely to become 
masters in the business, securing the largest yields and the finest 
quality. As a rule, the specialist has less difficulty in selling his 
produce at good prices because he is better known than the gen- 
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eral grower. The question whether a man should produce a variety 

of crops or confine himself to a few vegetables depends largely upon 

local conditions and facilities for marketing. 
The growing of a variety of crops on a large scale is usually con- 

fined to farms within easy reach of large cities. The business is 
generally satisfactory because the producer deals directly with re- 
tailer, jobber or commission merchant, and he does not take as 
great risks as growers who must ship by rail. 

One of the best examples of a market gardener and fruit grower 
producing a variety of crops on a very large scale is Mr. Horace 
Roberts, of Moorestown, N. J. Mr. Roberts has about 1,000 acres 
of land, nearly all of which is devoted to the growing of fruits and 
vegetables. The most unique thing about Mr. Roberts’ farming is 
that his usual practice is to buy run-down farms, plant them in 
orchards, and by growing vegetables between the fruit trees, pay 
for the farms from the sale of vegetables during the first two or 
three years. This business-like method of farming has for its pri- 
mary purpose the growing of orchards which are very profitable 
after reaching a bearing age, and yet, vegetables grown between the 
trees are very remunerative regardless of the fruit trees which re- 
ceive the best kind of care with this system of tillage. Companion 
cropping is practiced to the fullest extent on these New Jersey 
farms. A typical plan is to set apple trees with peach trees for 
fillers. Dwarf peas are generally sown for the first early crop with 
rows about five feet apart. Later in the spring, after danger of 
frost, a row of tomato or other vegetable plants is set between the 
peas. After the last picking of peas, the vines are cultivated into 
the soil and the land between trees devoted entirely to tomatoes 
and other crops until late in the summer when a cover crop is 
started. Crimson clover is the most valuable crop used on Mr. 
Roberts’ farm, as well as on most other truck farms in New Jer- 
sey. It is ideal, because being a legume, it gathers free nitrogen 
from the atmosphere and when plowed under furnishes rich or- 
ganic material to feed crops that may be planted in the future. If 
tomatoes and other vegetables are harvested too late to give a good 
start of crimson clover, rye is sown. No land is allowed to lie bare 
on these farms if it can be avoided. : 

Another plan commonly practiced on the Roberts’ farms is to 
plant peas followed with beans drilled between the rows of peas and 
the beans followed with crimson clover. Peas are used most ex- 
tensively for early spring planting. Two hundred and fifty acres 
were planted last year, using as inter-tillage crops, tomatoes, cab- 
bage, cuctimbers, watermelons, muskmelons, sweet corn and a few 
other vegetables. The method is satisfactory in every particular 
and it should be practiced more largely. Another unique plan used 
is to set strawberries early in the spring in rows five feet apart, the 
plants placed two and one-half feet apart in the rows. About the 
first of June, tomato plants are set in every other space in the mid- 
dle of the strawberry rows. The plan has been found very satisfac- 
tory, giving a heavy crop of tomatoes and the vines of this vege- 
table do not seem to interfere seriously with the growth of the 
strawberries, so that a full yield is obtained the following spring. 



No. 7. DEPARTMENT OF AGRICULTDRE. 575 

With this plan, peas are also drilled between the strawberries. Most 
of the produce from the Roberts’ farms is hauled on wagons eleven 
miles to the Philadelphia market. 

I wish to mention in this group of truckers, Mr. C. C. Hulsart, 
Matawan, N. J. Mr. Hulsart is one of the prominent Grange farm- 
ers of New Jersey, and the most striking thing in his farming is 
that he is an enthusiast on growing practically all the seed used on 
his farm. He exercises the greatest care in selecting seed of as- 
paragus, tomatoes, peppers, sweet corn and other vegetables which 
are being grown for the New York market. He believes that a gar- 
dener cannot afford to take chances buying from seedmen who find 
it impossible to exercise a close supervision over much of the seed 
offered to the trade. Growing your own vegetable seed is a com- 
mendable practice, provided it is done with care and intelligence. 
During the past year, I have met quite a large number of growers 
who have secured by careful selection some fine strains of vege- 
tables. Many of the vegetables placed on the market as novelties 
have had their origin on farms of progressive market gardeners. 
Examples are Earliana tomatoes, Jenny Lind muskmelons and 
Roberts’ watermelons. These two melons originated on the farm 
of Horace Roberts. Many truckers and market gardeners in Mary- 
land find it desirable to save their own seeds. This work has been 
conducted to such an extent in some sections that special trains 
have been developed that are used almost entirely in such localities. 
It is not possible for the gardener producing a great variety of 
crops to grow all of his own seeds, especially if he is giving atten- 
tion to vegetables which require certain soil and climatic conditions 
for the production of the best seed. For example, it seems to be 
difficult to grow good celery seed in the eastern part of the United 
States. The most of the seed of the self-blanching varieties comes 
from France, while seed of late varieties, such as Golden Queen and 
Giant Pascal, are mostly grown in California. 
One of the most successful and progressive market gardeners in 

Pennsylvania is M. Garrahan, Luzerne county. He has two sons, 
‘R. H. and Ernest, who are just as enthusiastic in their work as 
their father. A careful study of their business shows that their 
success is due largely to two factors. First, the use of the best seed 
that can be procured, and second, the most liberal use of commer- 
cial fertilizers and stable manure. Mr. M. Garrahan has been a very 
careful breeder of vegetable seeds for many years and he has de- 
veloped a type of Wakefield cabbage which some consider superior 
to better known strains of this variety. All kinds of seeds which 
may be grown successfully with existing conditions are produced 
on the Garrahan farms. There is no stinting on this farm in the 
use of manure and commercial fertilizer. Manure of the highest 
quality, containing practically no litter, is secured from the stables 
in the hard coal mines, and this fine manure is especially good for 
greenhouse crops and vegetables grown in the open ground which 
require manure that is free from coarse litter. It is not an un- 
usual thing for these gardeners to apply twenty-five to forty loads 
of manure per acre. Commercial fertilizer, home mixed, of the high- 
est grade is used most freely. From one or two tons per acre is 
considered about the right amount on this farm for most crops. An 



576 ANNUAL REPORT OF THE Off. Doc. 

important factor in maintaining soil fertility on the Garrahan farms 
is the use of crimson clover. An effort is made to have all ground 
covered with this legume during the winter season. A few years 
ago when visiting this farm, I found a field so densely covered with 
crimson clover that a bare spot as large as your hand could not 
be found in the entire field. The following spring this clover, cov- 
ered with manure, was plowed down and fertilizer used at the rate 
of a ton per acre. With such liberal feeding, is it any wonder that 
yields of potatoes run from three hundred to four hundred bushels 
on this Luzerne county farm? Numerous examples might be given 
of other men in various parts of the East who have been: highly suc- 
cessful in the growing of a variety of crops on a large scale. The 
rotation of crops with such farming is a factor which should not 
be overlooked. 

The gardening operation of Hon. R. F. Schwarz, Monroe county, 
are of more than usual interest. Mr. Schuarz conceived the idea 
some years ago of growing vegetables on a large scale and selling 
at retail to consumers in the summer resort regions in the county. 
He grows a long list of vegetables which are in demand with sum- 
mer boarders. With such a line of farming it is important to 
secure highest quality. This is accomplished by the selection of 
proper varieties and by growing the crops as rapidly as possible. 
There is no question about the fact that succulence counts for more 
than anything else and it cannot be secured unless the growth is 
rapid. Nitrogenous fertilizers are used extensively. Yields are 
large and the business as a whole is most satisfactory. Companion 
cropping is practiced to a considerable extent. 
Thousands of farmers throughout the East are growing a variety 

of crops on a small scale. A large percentage of them live near 
enough to cities to market by wagon, hauling an assortment of 
vegetables with other produce as butter, eggs, potatoes and fruits. 
The vegetables most commonly grown on such farms are cabbage, 
tomatoes, sweet corn, peas, beans and other vegetables that may 
be grown successfully with existing conditions. The produce is 
often sold at retail and profits are necessarily large. It is a de- 
sirable form of market gardening for farmers who find it conveni- 
ent to attend market regularly. 

There is another class of vegetable growers generally spoken of 
as market gardeners who usually operate in close proximity to 
large cities. We often find such men cultivating vacant lots and 
an effort is made to perform all work in the most thorough manner. 
This kind of farming may be found on Long Island and near every 
large city. The land where such gardening is followed is usually 
high priced and labor is expensive, but close proximity to the market 
makes it possible to put his vegetables on the market in the best 
condition. In nearly all cases the manure can be secured at a mini- 
mum cost. With liberal manuring, the land is kept at a high state 
of fertility and this makes it possible to intercrop and have one 
crop follow another in quick succession. 
May I call attention to one little farm on Long Island which I 

visited several years ago. It contains eight acres and gives steady 
employment to thirteen men during the entire season. One team 
is kept busy the year round hauling manure from the city. This is 
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applied several inches deep every year, making the soil a great 
storehouse of plant food and a reservoir of water ready for the 
crop at all times. Lhe owner of this farm told me that his crops 
never suffered for want of water. No commercial fertilizer is used 
on this farm. 

Market gardeners following this extensive system intercrop to a 
great extent. For example, the first sowing in the spring of the 
year may be lettuce with rows from ten to fourteen inches apart. 
After the lettuce is cultivated for the last time a row of beets is 
drilled between the rows of lettuce. The lettuce is soon harvested 
and then the ground is given over to the beets and after this crop 
has received its last cultivation, some other crop as carrots or tur- 
nips is drilled between the rows. By this system of cropping it is 
possible to remove from four to six crops during the season and, 
with proper management, such cropping is very profitable. 

Another line of gardening which is popular in many sections is 
the growing of special crops on a large scale. Examples of this line 
of gardening is the production of early cabbage in the Norfolk and 
South Carolina districts and other sections of the South; lettuce 
and celery growing in Florida; Danish Ballhead cabbage in New 
York; tomatoes for shipment of canneries in Maryland, Delaware 
and many other states; onions in Ohio, Michigan, Massachusetts 
and other states where the crop is grown extensively; celery in the 
Kalamazoo district; peas in New York; cauliflower cn Long Island; 
and asparagus in New Jersey. There is less worry, perhaps, with 
this kind of vegetable farming than any other line. The grower 
attempts to thoroughly master every detail connected with the 
crop and a few years of experience enables him to select the 
market which pays the best price. A common practice is for the 
product to be sold at the railroad siding when there is often the 
keenest competition of city buyers. Examples of this may be found 
in Caroline county, Md. A great many general farmers would find 
this method of cropping profitable. Some men are using land for 
potatoes when, perhaps, early or late cabbage or tomatoes would 
be more profitable and the cost of production, perhaps, little greater. 
With a special line of cropping, rotation should be followed, plant- 
ing when possible on clover sods. Without rotation, the planting of 
these crops on a large scale is likely to prove disastrous because of 
increasing trouble with diseases and insects. 
Many growers in all sections of the East find that special crop- 

ping on a small scale pays the largest profits. For examples, dairy- 
men whose soils have been built up to a high state of fertility often 
find that some gardening is very profitable. It may be a few acres 
of cabbage, cauliflower, onions or other crops which thrive and do 
their best because of the very rich soil in which they have been 
planted. I have seen a number of farms where a few acres of 
special crops have made unusually large profits. Some of these 
men possess more than usual skill and by confining their efforts to 
a 3 two crops they become thoroughly informed concerning every 
detail. 
A rural mail carrier in Pennsylvania makes large profits from a 

very small acreage of Danish Ballhead cabbage. He fertilizes lib- 

3(—T—1908. 
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erally, cultivates thoroughly, uses the best seed and sets strong 
plants. His annual yields are large and the highest prices are 
secured. \ 

Another example of a grower who secures the largest returns 
is M. L. Ruetenik, of Cleveland, Ohio. Mr. Ruetenik is a grower 
of lettuce under glass, but cultivates several acres ot celery from 
which gross receipts are usually about $1,200 per acre. His methods 
are radically different from those used by most growers. Golden 
Self-Blanching is sown in the greenhouse about the first of March. 
Spraying with Bordeaux mixture are made at intervals of ten days 
until the plants are set in the open ground. The plants are set at 
intervals of six inches in rows two feet apart. No manure is applied 
before transplanting. Thorough and frequent tillage is given until 
the plants are six or seven inches high when manure is used as a 
top dressing at the rate of forty tons per acre. No further tillage 
is given the plantation. All water is applied by sprinkling. The 
method has proved entirely successful. 

Hull Brothers, Waymart, Pa., are celery specialists. They plant 
annually only three acres of land, but returns from this small acre- 
age are larger than from many farms of one hundred acres or more. 
Two things are especially striking about the farming of Hull Broth- 
ers. First, the use of an unusually large amount of commercial ferti- 
lizer; second, close planting. Over eight tons of fertilizer were 
applied this last year on three acres. The fertilizer cost over $100 
per acre. The soil is a black muck, naturally acid, and as commer- 
cial fertilizers are used extensively this firm finds it necessary to 
apply lime to prevent the soil from becoming very sour. Early 
celery is grown more extensively on this farm than late celery. The 
rows are three feet apart and plants four or five inches in the row. 
With such high feeding, Hull Brothers are of the opinion that 
close planting has little influence on the size of plants. The crop 
is blanched by means of boards. Blanching begins early in August 
and is continued until the crop is sold. Twelve inch boards are 
placed on each side of the rows and held in place by means of 
strong wire hooks. The boards when not in use are stored carefully 
to protect from the weather and to prevent warping. When boards 
are used, about ten days are required to blanch the celery ready 
for market. 

There is no better example of specialized gardening than on the 
Patapsco Neck, near Baltimore, Md. I attended a Farmers’ Insti- 
tute in this section a few years ago, and had the pleasure of meet- 
ing many aggressive growers. They understood all the details con- 
nected with the special crops receiving their attention. 

I have described various methods employed in market garden- 
ing, but the fundamental principles are essentially the same in every 
case. Growers everywhere find it necessary to use modern methods 
of tillage. Large crops are seldom grown without the use of liberal’ 
quantities of fertilizers. The soil must not become depleted in 
vegetable matter, and, therefore, stable manure and green crops 
are used extensively in all sections. Good seed must be employed to 
secure the best results and more attention is being given every year 
to this important factor, 



No. 7. DEPARTMENT OF AGRICULTURE. 579 

Methods of marketing are being studied more than ever before. 
Growers have discovered that the appearance of their produce has 
more to do in securing good prices than anything else. Every pos- 
sible effort is being made to place the vegetables on the market in 
a neat, attractive condition. Greater care is exercised in the selec- 
tion of packages. Special means of attracting attention are being 
employed, such as the use of narrow blue or red tape for bunching 
asparagus, rhubarb and celery. We have learned that careful hand- 
ling in the harvesting of vegetables counts for a great deal and that 
too much care cannot be exercised in grading and sorting. All of 
these items are important in securing good prices and I believe that 
the most important lesson to be learned by the average market 
gardener is the skillful marketing of his vegetables. 

If there are any questions I can answer, I shall be glad todo so. 
A Member: What would you do for the maggot which causes so 

much injury to our cabbage? 
PROF. WATTS: It has been suggested that we use small card- 

board disks, and slip them over the plants very early. Carbolic acid 
emulsion has also been used with good effect. 

MR. YOUNGS: In the early days of my fruit growing I had to do 
something for a living, so I raised cabbage. We had the maggot, 
and we used saltpeter water. It will kill the worm and hasten the 
growth of the plant. Up in Waterford they grow cabbage very 
largely, and near Ashtabula, I have seen thirty-five and forty acres 
of growing lettuce. Ashtabula, of course, is in Ohio, but near 
enough for us to annex it. 

MR. HALE: I was deeply interested in the gingery talk of Prof. 
Watts. That is what the horticultural society of which I have 
talked, tries to impress upon its members—that the selling end is 
the profitable end of the crop. The trouble with our fruit growers 
has been that they never go near the cities, to watch the markets. 
They stay at home and look after the growing end of the work. 
What you want to do is to go to the market and meet the men who 
buy our fruits, and see what they want and what they really are 
buying, and when you do so you will notice that it is always the 
attractive looking product that brings the highest prices. A product 
of high quality loses a good deal of its selling power if it is pre- 
sented in an unattractive manner, while a product of high quality, 
presented so as to catch the eye, will catch the purse of the buyer as 
well. I don’t doubt that red ribbon that the professor was talk- 
ing about was cotton tape, which the grower bought for about half 
a cent a mile. Right down in the asparagus district of Chicago, 
near South Water street, the Michigan shippers send in their 
product, and I have seen the boxes come in old and dirty, kicked 
around there for awhile, and finally find their way back to the 
owner—regular “old subscriber” boxes, I call them—tied with coarse 
twine, and showing all over the same sandy soil. Then near them I 
have seen another lot, in clean, white boxes, with the owner’s name 
stenciled on them, and the asparagus nicely grouped and tied up 
with a pink ribbon. What was the difference? Why, the “old sub- 
scriber” brand sold at 6 cents, while the “best girl” brand sold at 10 
cents. There was that asparagus jumping from 6 cents to 10 cents 
just because the grower had known enough to put it on the market 
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in an attractive manner. I knew neither of these growers, and 
could only judge them from their boxes, but there was no doubt as 
to the business sense and judgment of them. It made some trouble 
to group and tie up this asparagus, but it paid 4 cents more to put 
the “best girl” brand on the market than it did for the “old sub- 
scriber” brand. The marketing end of our produce is the one that 
needs to be emphasized very strongly to growers. 

REPORT ON ORCHARD INSPECTION AND DEMONSTRATION 
WORK IN PENNSYLVANIA. 

BY PROF. H. A. SURFACE. 

| 

The subject upon which I have been requested to speak is that 
of the Inspection and Demonstration Work done in Pennsylvania. 
We have, as you know, instituted an important work in Demonstra- 

tion Orchards in regard to controlling pests, especially the San José 
Scale. We have seen the need of this, and the matter is an im- 
portant one to us all. We must all work together to rid our or- 
chards from this pest. We have seen the day when the so-called 
Professor Amateur and Professor Would-be could tell us what to 
do, without soiling their hands, but that day has passed; we must 
all get out and work and soil our hands to fight these pests, and 
help the other fellow. On the other hand, we have never seen the 
day when the people demanded scientific information in such a prac- 
tical manner as they do to-day. They want to be shown how; not 
left to work it out by themselves according to some other person’s 
theory. I think it would be a good thing to have a demonstration 
market garden in every county in the State, with Prof. Watts or 
some of his assistants there, demonstrating it to the people. That 
was the only way to teach how to control the San José Scale—to 
demonstrate it to the people, and as a result of these demonstra- 
tions, I have had the pleasure of seeing thousands and thousands of 
trees that would have been cut down for firewood saved and produce 
first class fruit for the owner which sold for thousands of dollars as 
well. 

It is this, then, that the knowledge which the State has been 
giving out for some time from our State Experiment Station up at 
State College and by our own Department here, has brought about. 
Instance after instance, we have, of orchards that have been saved 
through this work; hence the necessity of demonstration. But be- 
fore I say anything about demonstration, I wish to say a word 
about inspection. 

The first thing necessary to know, is for a man to know when he 
has these pests on his premises. Once in a while I receive a letter 
from a man who says his trees are affected; what shall he do? He 
might just as well write to a veterinary surgeon and tell him that 
his stock is sick, what shall he do; without telling him what kind 
of stock it is, or describing the disease. The first thing you have to 
do is to learn to recognize the symptoms of the different pests, and 
then treat each thing in a definite manner. Then, again, some men 
read the results of experiments, and have trouble in mixing the 
different ingredients properly, and they do not get the results; or 
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they may not know how to spray thoroughly. So it was decided to 
organize a course of inspection in this State to be made by a re- 
liable corps of demonstrators under the supervision of the Division 
of Zoology of the Department of Agriculture. Since inaugurating 
this inspection we have inspected 4,500,000 apple trees, over 2,500,- 
000 peach trees, and over one-third of a million pear trees, and nearly 
a million of plum and other trees, making a grand total of over 8,- 
000,000 trees. And some counties we have not entered because we 
did not have the funds to extend the work. As to value, would you 
let a man cut down one of your fruit trees for five dollars? No 
man with even the slightest knowledge of the value of a tree would 
do that, but taking that low figure as a basis, I will state as my 
opinion that there are over $100,000,000 worth of fruit trees in the 
State of Pennsylvania to-day, and there is considerable more plant- 
ing being done. Nurserymen will tell you that five, six, or even ten 
years ago their sales fell off considerably, but to-day they will tell 
you, also, that for the past two or three years their sales have been 
larger than for the six or eight years previous. What does this 
mean? The people are taking courage. A way has been found to 
control the scale, and with the scale under control we will soon 
have as fine orchards as there are to be found anywhere, producing 
a first class quality of fruit. 

In speaking of this work, I should like to show you these pictures. 
I will leave them here, so that these of you who wish to do so, can 
look at them at noon. They are pictures of the Demonstration train 
on the Cumberland Valley Railroad. The Cumberland Valley Rail- 
road placed at our disposal for over three weeks, this train, consist- 
ing of a baggage car and passenger car, and from this train we 
talked to large numbers of farmers showing how the trees were to 
be treated. You will see how interested the people were, and how 
they even stood out in the rain for hours to hear us talk, and fol- 
lowed us from place to place in many instances. It simply shows 
that our fruit growers are in earnest, and that is a hopeful sign. I 
think, Mr. President, this will be a very good place for me to stop. 
My chief justification in saying anything about this subject what- 

ever, is that these Demonstration Orchards have been established in 
different counties of this State, which show what has been already 
done, and what still remains to be done in the future, and what re- 
sults may be expected. Many persons have already seen them, and 
have seen what has been done; and what has already been done can 
be done again. 

I am surprised at the enthusiasm manifested; I have seen crowds 
stand for hours in snow and rain, and many of them have followed 
us from place to place, to try to learn what they can of this work, 
and these men are all practical men. When we give a demonstra- 
tion of this kind in a real fruit-producing community, and the atten- 
tion of the public becomes drawn to this fact, the gratifying result 
is that almost every time we have larger audiences than previously 
in the same community. Yhat has been the record ever since we 
made our first demonstration with a barrel pump and a one horse 
wagon. 
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The purpose of these demonstrations is to make clear that prun- 
ing is a necessary part of getting rid of the San José Scale when the 
spraying application of the insecticide is made, and that the exact 
composition of the material (lime-sulphur wash) is not so essential. 
You may put on boiled lime and sulphur in any way, and you will 
have satisfactory results, but the best and most economical methods 
will not come into general use until there are a few demonstrations 
with the spray pump. For example, there is the one-eighth turn to 
the nozzle, making it possible to spray three sides of the tree from 
one position; and one man, who has thousands of trees to spray, has 
told me that just to learn about this eighth-turn has repaid him for 
all the time and expense of attending the demonstrations. 

Then there are several other topics, such as demonstrations in 
pruning; it may seem foreign to the subject of scale, but when the 
matter is thoroughly investigated, you will find that only by prun- 
ing properly can the scale be controlled and trees invigorated even 
by perfect spraying. The scale spreads its injury by injecting its 
poisonous sap into the growing part of the tree. The results are not 
so conspicuous at once, but the poison may still have entered the 
tree to such an extent that nothing but “dehorning” will save it. 
Pruning will also make it possible to get the nozzle into the tree 
top in such a manner as to thoroughly spray it. If you will examine 
Downing or any other authority on pruning, you will find that he 
says that “pruning is manuring.” A man here this morning said he 
had helped his cabbage plants by the use of nitrate of soda. The 
same thing applies to trees. The tree plant must be invigorated all 
that is possible. Now, pruning is not only to remove the dead and 
superfluous branches, but also to remove the serious and harmful 
effects of the insect that has attacked it and invigorate the tree. 
After pruning means should be taken to give that tree a good form 
of growth, such as fertilization and cultivation. Besides spraying, 
the four essentials to successful fruit-growing are pruning, thinning, 
cultivation and fertilization, and they are all necessary to a suc- 
cessful control of the scale. 

Cultivate that tree from the standpoint of scale control. To show 
people how to do this it becomes practically necessary for us to go 
into the orcharding business. This was not our original intention, 
but I have seen trees so badly infested with the scale that they were 
practically dead, yet saved by proper methods. I can show you 
good trees that would have died if left alone, and yet saved by 
proper treatment. We found when we took up the subject of prun- 
ing that we were engaging in a practical work to which little expert 
attention had been given in this State. We can’t expect a tree to 
produce good fruit which is in such bad shape that its branches die 
or leaves become diseased. We obtain the best results from trees 
that are pruned. Mr. Hale spoke of thinning fruit by means of 
pruning. We find that necessary. In spraying for the scale, most 
men have overlooked the necessity of pruning, or have not under- 
stood that the one accompanies the other to get good results. If 
the tree be infested, destroy the scale, and then keep the tree in- 
vigorated until it recovers from the effects. 
We must keep the leaves healthy, and to do this, we must spray 

with Bordeaux mixture. Consequently in our method of demon- 



No. 7. DEPARTMENT OF AGRICULTURE. 683 

strating how to keep the orchard free from the San José Scale, it 
became necessary for us to show how to spray, how to prune, and 
how to keep the tree invigorated, and the leaves healthy by spray- 
ing with the Bordeaux mixture. And as one result of our demon- 
strations, we have found that by spraying with Bordeaux mixture 
so as to keep the leaves healthy, we keep the fruit on the tree longer. 

" Of course, we went a little farther, and demonstrated spraying for 
the leaf spot and other diseases. It was so easy, just after blossom- 
ing, to add a little arsenate of lead for the codling moth,—one or 
two pounds to fifty gallons of the Bordeaux mixture. When we 
sprayed with the arsenates, such as Paris green, or arsenate of lead, 
we found that we not only prevented injury by the codling moth, but 
that the mixture acted as a fungicide as well. 

For spraying for the San José Scale, we use home boiled lime and 
sulphur. It can be used in almost any proportion, but the general 
formula that we use is 17 lbs. of sulphur, and 22 lbs. of lime, boiled 
together an hour and then strained and sprayed thoroughly. 
We have had some remarkable instances of the efficacy of this 

demonstration work that cannot be denied. For example, there is 
Mr. C. C. Gelwicks, a banker, of St. Thomas. I heard that he was 
destroying his fine young apple orchard because it was so badly in- 
fested, and I asked him whether he would not hold up until I could 
give a spraying demonstration there. He had sense enough to see 
that I could not do any harm, if I could do no good, so he agreed 
to let me make a demonstration there. I had Dr. Funk go there 
with a little bucket sprayer, and he gave a public demonstration in 
methods of making and applying the lime-sulphur wash. We 
sprayed twice that winter. Mr. Kieffer, a buyer, of Chambersburg, 
said, “I was in his orchard the summer before the demonstrations, 
and I would not have taken his fruit at any price. Then, I was there 
the next summer after the two sprayings that winter, and Mr. Gel- 
wicks said he would give me $5 for any scale-marked apple that I 
could find in his orchard. I went through his orchard, but could not 
find a single apple that showed any traces of the pest. I went across 
the way, into a neighboring orchard, and picked up a marked apple, 
and brought it to Mr. Gelwicks; he looked at the apple, and said, 
‘That never came out of my orchard.’ I had to confess, and told him 
that I could not win his five dollars.” 

Mr. Minnich, another fruit buyer, a neighbor of Mr. Kieffer, went 
to see Mr. Gelwicks’ orchard, and Mr. Gelwicks offered him a dollar 
for one scale-marked apple from his orchard, if he could find it. (I 
don’t know whether Mr. Gelwicks has any fixed sum, or not; it 
doesn’t look like it.) Mr. Minnich also looked for a scale-marked 
apple, but could not find it. 

Now, if we had not given these demonstrations, what would have 
been the result? As it is, he is in thousands of dollars, both in the 
returns from his fruit—especially the Grimes Golden, which is 
known, I understand, in Chambersburg as the “Evening Party” 
apple, because it is demanded and served at evening parties—and 
in his trees. 

Now, ladies and gentlemen, we are establishing the county demon- 
stration orchards chiefly in the public institutions of the State be- 
cause the public has an interest in these institutions, and should 
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have the benefit of any good that can be done them, and again to 
guard against the charge of favoritism in selecting such orchards, 
however unjust. i wish to call attention to these demonstration or- 
chards, in order that you may refer to them at any time: 

LIST OF DEMONSTRATION ORCHARDS IN PENNSYLVANIA 
FOR 1908. 

Allegheny Co., ...... Beechmont Farm and Fruit Co., ..Oakdale, Pa. 
Bed forgeiC Orne cies tee COMM ye ELOTICs miclelelalaters\eleicleleistelolelsfelsl ..... Bedford, Pa. 
IBErKSiGOr, veoentew aia eters COUNTY MELOTIOG, t cctesleciectvoaine cies weve cresere Shillington, Pa. 
IBUCKS AC On ame sae eceee Nationaleharm (SChooly ea. a. cistsimiatelee Farm School, Pa. 
Butler’ Cos, i nesch ouese OUMEV PH ELONIC.© .c)<ctelsreteeievsisieisis.clvisieleievesere Butler, Pa. 
Cambria (Co: 6s dae COUNLY: MELON EC. ts raee cit creo ste cistatsettre eens Ebensburg, Pa. 
Chestenm Core tee lii Gromiahing levers, ynogdopopoaaun dodo obocten Embreeville, Pa. 
Clearfield Co:.\ i aaaceree County Home, ...... erofolereielnrctotojetercie ances Clearfield, Pa. 
ColumbiaCo: 6-2. bloomsbure Poor DIStnriCks cacccites siete Bloomsburg, Pa. 
Cumberland Co., ..... Indian Industrial School, .......... Carlisle, Pa. 
DPaiiphin wor, cr elscee County SEVOME | is stal- e's 6 slots ysinieelels'oreletote eee Harrisburg, Pa. 
Delaware Cosa cee] COUMEY, MELOMIC Sites cclcitsiciciclele stotsleleiejere Ama ae 
En tinge don Gor, ails Industrial Reform School, .....:.... Huntingdon, Pa. 
An GiTanaiCOre ce secretes Iiizhsy ie MDZhiSIIAyS. Ga donnadsec0b000d oF Indiana, Pa. 
Lackawanna Co., ..... Randolph Crippen Estate, ........ -- Malton, Pa; 
Lancaster Co., ....... Home for Friendless Children, ...... Lancaster, Pa. 

COUNEY WEIOMICN aete ac\srteleis te cote ceterereasee Lancaster, Pa. 
HebanoneCorn. ccncce st County TPOOTROUSC edie siclecaerecisisisic cle COAG Neate 
T4VCONTIN Ss COs arc ned LEA PELOMNUC i msyeesceciers/oicleleveragereiniolsrelsiarayeteYels Williamsport, Pa. 
Mithin Gosh since cee cic COUnby gE ONT Me nreiacieeiciee scicieistolerslaiete Lewistown, Pa. 
Montgomery Co., .... State Insane Hospital, .............. Norristown, Pa. 
Montour ‘Co... ..2).5..2ctate Insane Elos pital npn ae dea Danville, Pa. 
Northampton Co., .... Carter Junior Republic, .............. Redington, Pa. 
Northumberland Co., .Odd Fellows’ Orphanage, ............ Sunbury, Pa. 
IPerrynCOss aces scctecen) House of Employment, ....... soveers LOYSVille; Paz 
IP OLCET-GO- 5) s,. cere tears County. lomete tes sciecc cies caster inctars Coudersport, Pa. 
IOLA OO. sc ceccvers stciews vee TCOLE CEMA METI ror. lalevcrataieicisicsa avs Saeco Wellsboro, Pa. 
(WNIONAGOT,. Tosi cles is ere Ja NEw ton, Glover iy ccimwiciceltettnemieetee Vicksburg, Pa. 
VienanZ0i1CO.-s.ccies ss Home for Feeble Minded, .......... Polk, Pa. 
Westmoreland! Co.) ).:.Gounty Hlomey setae icc ateleiiniciaisisicleisteiste Greensburg, Pa. 

Now, my friends, it is my earnest desire personally to attend to 
the demonstrations in these orchards this year. I am trying to 
arrange my work so as to spend a great deal of my time in the field 
this year, and when it is announced in the papers that I will be at 
a certain demonstration, I will be there, rain or shine. I trust we 
will be able to show you something that will be of benefit to every 
county in the State, and we want every man growing trees to come 
to these demonstrations. I am sure that if a man came into this 
State who could teach me something more than I knew myself in 
regard to anything in my profession, I would make it my business 
to go to hear him. 

Finally, I hope conditions (legislation and appropriations) will 
come round to where I would like to have them so that we will 
have in each, three counties, one of my men, one man from State 
College, and one from Washington,—three orchardists competent to 
help the fruit growers of the State save their orchards,—co-opera- 
tion of the United States Department, the State Department, and 
the State College,—who will meet with local organizations all over 
the State once a month, in order to compare notes. How can we 
help people unless we know what to do? We are placed here to 
do service to the public, and are very much pleased with some of 
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the results of our service, as shown here to-day in the interest mani- 

fested by the public, and in our Demonstration Orchard Exhibit, 

by the Inspectors. 

MR. YOUNGS: I wrote you a year ago in reference to the ma- 

terial that was put on the market by the Niagara Sprayer Co. At 

that time you, of course, had not experimented with it, but we wish 

to know now, what has been the result of your experiments in that 

line? 
PROF. SURFACE: Our further experiment with the prepared 

lime and sulphur wash shows that it is as good a prepared wash as 

can be gotten. In regard to strength, we have used it 1-8. I have 

used it recently 1-11, but am not yet ready to report on it. But 

there is just one word I want to say. In mixing 1-8 you can use 

cold water for all sprayers but gas, but in using carbonic acid gas 

pressure always use hot water, as the hot liquid does not dissolve 

the gas and break up the solution as when cold. 
MR. YOUNGS: We have used several carloads of it in my home 

town. — 
PROF. SURFACE: You used it as a fungicide. In my report I 

used it for scale, and not as a fungicide. 
MR. YOUNGS: We used it also as an insecticide, for the leaf, and 

we have been able to get good results, but have had some burn- 
ings of the leaf. So far as I am concerned, we were careful in using 

it, and I am rather inclined to speak favorably of it. . 

PROF. SURFACE: I used it for potato blight, and it did not burn 
the foliage until I came down to San José Scale or winter strength. 

Our department entered into co-operation with the U. S. Depart- 
ment in regard to the grape-root worm. We sprayed with arsenate 
of lead at the time the beetles started, and two weeks later; the 
number of grubs taken from ten vines in starting was 200, and after 
spraying, showing that it is an easy matter to control it. The 
United States Department saw the necessity ‘of invigorating the 
plant by every means possible, so we used nitrate of soda, about 
400 pounds to the acre, in three applications, with the best results 
in fruit. 

MR. ELDON: Professor, what was the proportion of the prepared 
lime and sulphur wash? 
PROF. SURFACE: One to eight, of the commercial. I do not 

think it can be made strong enough to hurt the plant, unless you 
spray when in leaf. 

MR. ELDON: Is one to eight strong enough to kill the scale? 
PROF. SURFACE: Yes, sir. 
MR. ELDON: Well, I used it on peach trees, and found it was not 

strong enough. 
PROF. SURFACE: What power did you use? 
MR. ELDON: A hand pump. 
PROF. SURFACE: There is no objection to that if the spraying 

was properly done. 
MR. ELDON: I was there myself and I know it was. I made a 

thorough spraying with the lime and sulphur, and I know it will not 
kill the scale at that strength. 

38 
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PROF. SURFACE: I used it only once; that was in January of 
last year, and I have seen that 1-10 of the prepared wash is not as 
strong as the home boiled 17-22. 

MR. FOX: About a week or two ago Prof. Surface sent out a 
warning in regard to the Brown-tail Moth; how did you find it? 
PROF. SURFACE: I am glad you called my attention to that; it 

is one of the most important subjects to come before the meeting. 
The San José Scale, as compared with the Brown-tail Moth, is but 
a shadow as compared with the substance. It will eat the leaves off 
practically every deciduous tree, and the hairs of that moth will 
drop down, and as they are poisonous; you will see pedestrians going 
along, scratch, scratch, scratch. It will give every man, woman, 
child, dog and horse the “itch.’”’ Beside it, the San José Scale is 
but a shadow. It lives in winter in little tents on the branches of 
the trees as young larve. There has been an unusual importation 
of it this year on the stalks of French seedlings and roses, particu- 
larly the stalks on which the finest roses are grafted. In Massa- 
chusetts they appropriated $300,000 last year to fight the Gypsy 
Moth, and they also appropriated $30,000 extra to bring in para- 
sites to stamp it out. That simply shows to what extent these ray- 
ages can go. If you see any little bunches or tents, like the tents of 
the caterpillar, destroy them immediately by burning. It is the best 
and simplest solution of the case. They will also be killed by any 
of the arsenic sprays. 

REPORT OF MR. C. A. GREIST. 

Delegate from Fruit Growers Association of Adams County. 

The Adams County Fruit Growers Association met on December 
15, 16 and 17. We had with us able men from New York, New 
Jersey, Ohio, and Pennsylvania, who talked to us very interestingly 
and instructively. The meeting opened on Wednesday afternoon, 
with the customary devotional exercises, after which Mr. W. H. 
Black, one of our own members, read a very important paper giv- 
ing an account of our work throughout the year. Prof. Baker, of 
State College, talked to us on the subject of Forestry; he made 
a very strong plea for the preservation of our forests, and urged 
that every person who had a piece of land without any natural 
growth, plant some trees there, and thus get some forest growth all 
over the country. We have a great deal of land in Pennsylvania, 
which, as Mr. Hale would say, we are too tired to work; that land 
could be successfully used for tree planting. Mr. Jos. Barton, of 
New Jersey, presented the subject of peach growing, but what he 
said has been pretty well covered in the different talks during this 
session. There are certain things in peach growing with which 
every person has to contend—such as “Yellows” and “Little Peach.” 
We have heard a great deal about the “Yellows” and borers, and 
mice and scale, pruning orchards and other things that are neces- 
sary to successful peach growing. Pruning is as necessary for the 
peach as it is for the apple, and right here it is, it seems to me, 
that peach growers make their mistake. Every one knows that it 
is the new wood in peach trees that produces the fruit, and Mr. 
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Barton made the statement that you should have a new peach tree 
every second year. This is, cut away about half the wood every 
year. It is a simple matter of going over the tree, and taking away 
practically one-half of the wood that is on it at the time. In New 
Jersey they prune in the winter time with the pruning shears. Mr. 
Horace Roberts, of New Jersey, then presented the subject of 
“Chestnuts.” Don’t understand me to say that his talk was a 
“chestnut;” it was not by any means. He gave us a very interest- 
ing and instructive talk. He said the chestnut could be grown well 
in rough land. Mr. Catchpole, of New York, speke of the utiliza- 
tion of the cull apples. I know that in our county of Adams, the 
cull crop is five or six times what it should be. Mr. Catchpole said 
that the only right way to settle the cull question was not to have 
any culls. Why can’t every one of us have our ideal set so_ high 
that we will cultivate and prune, and look after our crops until we 
get only good apples? Get them so uniform in size and color that 
you have no cull crop. But of course, we do have cull apples, and 
I am afraid we will continue to have them for some years to come. 
The best way of disposing of these culls is probably by evaporation, 
or vinegar, or sending them to an apple-butter factory. The next 
‘period was occupied by Mr. Cox, of the Ohio State Horticultural 
Association, on the general subject of apples. That was a very 
large subject, and went all the way from starting the orchard to 
getting the fruit to market. He emphasized getting plenty of humus 
into the soil, to retain the moisture there. The hills of southern 
Ohio are very deep, and they have considerable difficulty in keep- 
ing soii on them, so he mulches. One subject that should be thor- 
oughly emphasized at our meetings is that of the necessity of spray- 
ing. Inquiry was made of Prof. Surface here to-day what to spray 
with. You want to know what to spray for, as well as what to spray 
with, and then when you spray, spray thoroughly. It is a waste of 
time to go over an orchard and spray it in a poor way. You don’t 
kill the Scale, and you don’t kill the Codling Moth. Of course, the 
tree will last a little longer, with poor spraying, but you will 
eventually have to cut it down unless the spraying is thoroughly 
done. Another thing Mr. Cox said they were doing in Ohio was a 
later spraying with lime and sulphur after the leaves were out on 
the trees. They claim it is better than the Bordeaux mixture, and 
can be applied with perfect safety. Prof. Stewart then gave us a 
very interesting talk. I believe I won’t say anything about it, be- 
cause he pretty well covered the same ground here. 

Prof. Wilson, of Cornell, then showed some charts illustrating the 
results obtained from cultivation, from pasture orchards, and also 
the results of sod treatment. The charts of sod tillage, of course 
show that tillage had greatly the advantage, and where hogs, sheep 
and cattle had been pastured in the orchard, it showed that the 
hogs were preferable to anything else. I believe that lots of labor 
can be saved by turning hogs into an orchard; they will keep the 
soil pretty well turned up. Mr. Roberts told us how crops can be 

- grown profitably in a young orchard. It was just as Prof. Watts 
told us about it this morning. He says no grain should be used in 
the orchard, except possibly corn the first two years after it had 
been planted; no kind of grain at any other time, peas and beans, 
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cabbage and asparagus and plants of that kind are right. The last 
period of the last afternoon was occupied by Mr. Richard D. Bar- 
clay on the relation of bee-keeping to orchard culture. He showed 
that it was necessary to keep bees in close proximity to the orchard. 
In very many instances the bees have been a great help. 
We had three evening sessions, which were principally entertain- 

ment, planned to interest the greatest number, not necessarily fruit 
growers. The last evening was a lecture by Prof. F. H. Green, of 
West Chester, which was in a measure entertaining, but was full 
of good lessons. We had good music each evening. 



No. 7. DEPARTMENT OF AGRICULTURE. 589 

PAPERS READ AT ANNUAL MEETING OF THE 
PENNSYLVANIA LIVESTOCK BREEDERS’ 
ASSOCIATION, HELD AT’ PITTSBURG, PA, 
FEBRUARY 5, 6, 1908. 

HOW THE CHAMPION CARCASS WAS MADE. 

By C. L. TAGGART, Washington, Pa. 

During the short time that I was feeding and caring for the steer 
“Squire Good,” that was the Grand Champion carcass at the last 
International Exposition, there were some things that naturally 
came to my mind with regard to where this steer would stand in a 
show where such a large crowd of the best cattle of all the best 
breeds of both Canada and the United States would be found. But 
there was one thought that did not occur to me, and that was, should 
I win, I would be asked by the Pennsylvania Livestock Breeders’ 
Association to give an account of how it was done. And I certainly 
consider it an honor to be asked by this Association to do so. As 
this was the first Champion Steer that Pennsylvania ever sent to the 
International Exposition, and as you are all trying to breed the 
best stock you can, I hope that what I may say will be of interest 
to you. 

While I will try to give a short account of how this champion 
was made, do not understand that I am laying down rules to go by 
for making champions, for the feed and care you give one animal 
will not likely be exactly right for any other. I think it necessary 
that some facts should be given concerning the price paid, the 
premium won, and some statements from the judge, and also the 
butchers who bought the carcass, so as to make it clear to every 

one that “Squire Good” did not win the double ribbons because of 
any mistake of the judge, or by any game of chance, but won them 
because he was the best. 

This carcass was sold at auction for 174¢ per pound, or $128.21 for 
the carcass, and won $210 in premiums. There were thirty-one head 
in the contest, all older than he. The price per pound paid for the 
carcass was 54c higher than any other carcass in the contest sold for, 
and 24c higher than the champion carcass in 1906 sold for. The 
champion carcass of 1906 and 1907 were both judged by the same 
judge, and sold to the same butchers. The judge pronounced the 
1907 carcass one of the best he had ever seen. The butchers who 
bought it said that they paid the highest price for it that they ever 
paid for beef in their experience of twenty years. All this is cer- 
tainly evidence enough to prove that Pennsylvania can, and has, 
produced just as good beef as any that was ever sold at auction at 
any international show at Chicago, and on making inquiry of one 
that should know I have not found any one that has any record of 
one selling for as much per pound. 
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With regard to the breeding of this steer, I will say that he was 
practically a pure bred Angus, but was not eligible to registration, 
because I did not have registry papers of his dam. His sire is a 
bull of over a ton in weight and is a son of “Valiant Knight 2d,” 
a champion of three international shows. “Squire Good” was 
calved July 23, 1906. When he was about four or five weeks old I 
decided that he was as near a perfect calf as any I had ever seen, 
and if he was properly fed and cared for he ought to be a winner 
some day. He was let run in the field with his dam until Novem- 
ber 1. He was then brought into the barn every night, and given 
a few handfuls of corn, oats and bran, and a little clover hay. He 
was a little shy at first, but soon became very gentle. On November 
29th he weighed 350 pounds. After that he was kept in the barn 
at night and ran in the open barn shed and small yard in the day 
time. He did not run with his dam, but she was let in with him 
morning and evening. He did not have a nurse cow. 

His feed was gradually increased from this on till spring, from 
two pounds a day to about seven pounds. On April 19th he weighed 
700 pounds, having made an average gain of 24 pounds a day since 
November 29th. He was always weighed in the morning without 
hay or water. His feed during this period was principally equal 
parts of ground corn, oats and bran, with a small quantity of oil 
meal and a few pounds of roots. The last month he was fed before 
being let out to grass, he made a gain of three pounds a day. When 
the grass was well started, he was let out in the field for half a day 
orsoatatime. About the middle of May he was weaned and turned 
into a field of good blue grass, and was then fed a light feed twice 
a day of corn, oats and bran. As there was a great deal of rain last 
summer, the grass did not seem to be so good for fattening as usual, 
and he did not gain quite as fast as I expected he would. He was 
not in the stable again until August Ist. He was then taken from 
the pasture and put in a shed 20x40, where there was running water 
all the time. He was not tied, because I think an animal can rest 
much better when loose. After he was shut up I fed him three 
times a day, on the same kind of feed that he got in the winter, ex- 
cept that new corn was added in September. The ground feed was 
gradually diminished and the new corn increased until he was eat- 
ing nearly half a bushel of ear corn a day. For several weeks be- 
fore the show he was fed four times a day. The feed was changed 
frequently, in order to keep him from tiring of his feed, and to keep 
his appetite good. If he did not clean his food up I did not give him 
quite so much the next time. I did not keep salt in front of him 
all the time, but gave him nearly all he wanted every day. After he 
was shut up he never missed a feed, and was fed at regular hours 
as near as possible. I did not use the brush much except on wet 
days, until several weeks before the show, and I think it was time 
well spent. When he left my place in November he was sixteen 
months old and weighed 1,150 pounds. 

As I have been studying the beef question pretty closely for some 
time back, there are several things that seem plain to me, and these 
are: If we expect to raise prize beef, we must raise the kind that 
pleases the butchers and the consumers. They are usually ready 

to pay a good price for the kind they can get the most meat out of, 
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and this kind will, of course, make the most profitable kind for the 
producer. There may have been a time when the carcass with great 
rolls of waste fat on it was at a premium, but that time is past; and 
I think that some statements that I have from butchers that bought 
the champion carcass will bear this out, for they said that the very 
fat carcasses in the contest were the ones that sold for the least 
money, and some were so fat that they would not even bid on them. 

As Pennsylvania produced her first champion wether carcass last 
year, and her first champion steer carcass this year, it is evident that 
we do not have to be in the great corn belt to produce champions. But 
location and feed are not the only factors to be considered; for if we 
expect to win we must have a good individual and good blood. 

THE SHEPHERD AND HIS FLOCK. 

By DICK STONE, Stonington, Ill. 

Down through the historical record of mankind from the day 

of the first Shepherd of the first family, Abel, the Shepherds or Flock 
Masters have been considered the highest type of moral and 
Christian manhood. Science proves that almost the total character 
of man is influenced and developed by his surroundings and his 
associations. Science also proves that certain character traits are 
greatly influenced by man’s constant care of certain domestic ani-: 
mals. Therefore the boy or man who takes an interest in the 
care of flocks will develop character traits that will prove an honor 
and a blessing through the years of his life. 

Kindness, gentleness and patience are the great elements of the 
true shepherd’s make-up. To the word patience we will also add the 
term persistence. It is the man with the iron will, with dogged 
determination who is to succeed in this age of sheep keeping. Our 
reverses and set-backs should never discourage us, but instead 
guide us to a greater endeavor. The “sticker” is truly the winner 
in this as in every other undertaking. The brutal man, the indi- 
vidual who has only a curse and a blow for each dumb brute under 
his care, should never venture into sheep keeping. The sheep is 
an extremely nervous and tender animal and therefore cannot with- 
stand excitement and rough usage. With quiet handling the flock 
will thrive. 

The sheep have often been termed the Golden Hoofs, in England, 
they are termed the rent payers, in fact the sheep gives the quickest 
money returns and the greatest dividends, considering capital in- 
volved, of any of our domstic creatures. 

Wool, lamb and mutton are the commercial products of the 
flock. This is not mentioning the valuable fertilizer produced by 
the sheep, which is returned to the soil. The flock also helps to 
enrich its owner by keeping his premises free from foul weeds. 
There is scarcely a variety of weed the sheep will not consume, 
and for cleaning up foul pastures and fields they are invaluable. 
The sheep is certainly a sound financial proposition to any farmer 
or stockman and will always do its share at mortgage lifting. 
A great fault with many people is to rush into the purchase of 

stock before they have provided any protection or fencing. It is 
foolhardy and crude to expect sheep to thrive with only the lee side 
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of a barb wire fence for protection from winter blasts and driving 
storms. Provide a shed for them. A shed 16 by 24 will house 
nicely from 25 to 30 sheep. The house or shed should be located 
upon high ground and use “Mother Earth” to constitute the floor. 
Such a floor well bedded with dry straw is ideal for sheep. The 
sides under the eaves need not be over 4 feet in height and make 
it 10 feet at the ridge. Provide a good, sound roof, for a leaky 
covering is a source of much discomfort to sleep. The shed should be 
well lighted by glazed windows at each end of the building. These can 
be open in close weather to allow ventilation. The windows should 
be placed high enough so no draught will strike the sheep. 

The pasture should be changed often, for placing the flock upon 
fresh pasture at short intervals tends to keep the pasture free from 
parasites. It is a wise plan to provide two or more pastures and 
use these pastures alternately for sheep and cattle or sheep and 
horses. For the pasture you should select high, dry and slightly 
rolling land, and it should contain a liberal supply of shade trees. 
Shade is a necessity for the flock during the heated term of the 
summer; if possible have some running water. After horses and 
cattle have grazed a pasture over for a few weeks it will be again 
safe for the sheep. Clover should enter largely into the pasture 
grasses, provide rape patches for the late summer and fall pasturage 
also let your flock pick over the meadow after haying and stubble 
fields after harvest. All such pasture changes give the sheep a 
variety. Pasturing the flock on this plan keeps them in perfect 
health. While sheep are not extravagant eaters, yet they should 
not be compelled to forage all the year round and do not compel 
them to subsist on one diet alone. A change is good for them the 
same as for man. Clover hay is an ideal roughage for them and 
corn stover is good but roots, beets or turnips go well with the latter 
as a neutralizer, and an occasional feed of bran will also tone up the 
system where roughage is scarce. Oats perhaps is the best grain 
feed. As the lambing season approaches the grain ration should be 
increased. Have the ewes in good thrifty condition and there will 
be less loss of lambs, and if roots are fed they have a tendency to 
increase the flow of milk. If the lambs are weak or the ewe has no 
milk, feed cow’s milk till they are able to take care of themselves. 
Sometimes a ewe will not own her lamb. Be around and keep a 
grasp on the situation. It is the little details that count for success 
or failure. 

A Member: What about stomach worms? 
MR. STONE: TI should not think there would be much trouble with 

stomach worms on your hillsides. These stomach worms are almost, 
if not quite, as troublesome as the flocks themselves. Hillsides are 
what make sheep, and I do not see why Pennsylvania, with all her 
hills, is not one of the greatest sheen states of the Union. 

I want to say that the reason we should have horses and sheep is, 
that the rough grass of the pastures can be utilized by the horse, and 
the sheep will still have enough. They like the new, tender grass, 
but they do not thrive well on bluegrass. Clover is the grass they 
want, and yet we hear that clover is one of the most detrimental 
thines we can raise, because it takes a fertile soil. But I think we 
will have to go on with the sheep, only don’t come to me because I 
can’t supply you. 
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ALFALFA IN PENNSYLVANIA. 

By DR. THOMAS F. HUNT, State College, Pa. 

In reply to questions by the speaker, it was determined that in the 
audience of about two hundred and fifty, five were raising alfalfa 
successfully, while seventeen had tried it without success. The 
speaker called attention to the fact that raising alfalfa in Pennsyl- 
vania was much like gold mining, that there were many attempts and 
only a few successes, but that the successes were worth the whole 
cost. 

The speaker called attention to the fact that for many years he 
had believed that alfalfa could not be raised successfully where red 
clover grew well. He subsequently found, however, that his failures 
to raise alfalfa had been due to the fact that the conditions neces- 
sary to success were considerably different from those of red clover. 
The speaker then said: 

There are at least seven factors influencing the successful culture 
of alfalfa. They are: (1) climate, (2) soil, (8) the treatment of soil 
including fertilizers and lime, (4) inoculation, (5) quantity and qual- 
ity of seed, (6) time of seeding, (7) after treatment of the crop. The 
above items are intended to include all the elements necessary for 
the successful growth of alfalfa. There are some soils and some 
climates where alfalfa grows so well that not all these factors are 
essential. The conditions are so suited to alfalfa that all that is 
necessary is to sow the seed. ‘This, however, is not the situation on 
most soils in Pennsylvania. If you want to raise alfalfa success- 
fully in this State it is necessary to give careful attention to all the 
factors as above outlined. 

Alfalfa is greatly influenced by temperature, much more so than 
red clover. This can be illustrated by stating that in Arizona two- 
thirds of all the hay raised is alfalfa, in Colorado one-half, in Wyom- 
ing one-fifth, while in Montana only 1-400th of all the hay raised is 
alfalfa. The alfalfa plant is also affected by moisture. It is a dry 
weather plant and well adapted to being grown by irrigation. It is 
especially adapted to that section where the rainfall is less than 
twenty inches. While this must be admitted, it is raised success- 
fully where the rainfall is thirty-five inches as, for example, in the 
neighborhood of Syracuse, N. Y. One reason for the plant being 
easily affected by excessive moisture is, that it is a deep rooted plant 
and if the water table is too close to the surface it is killed by get- 

‘ting wet feet. A second disadvantage of a moist climate is that 
the plant is subject to a fungous disease called the spot disease. 
This is manifested by the appearance of little black spots on the 
leaves. A third reason why alfalfa is not adapted to a moist climate 
is the difficulty of curing it. This is especially true of the first and 

last crops, assuming that four crops are obtained. Thus, for exam- 

ple, in this climate the first crop is ready to cut about the first of 

June while, as is well known, the weather at this time is not suited 

for making hay. 
The growth of alfalfa, at least in humid sections, is very much 

influenced by the soil. The following table shows five soil types on 

which alfalfa has been grown and with four of which the speaker 

has had intimate experience: 
38—7—1908. 
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The Dunkirk gravelly loam is so well adapted to alfalfa that no 
special effort is necessary to obtain a good crop except the sowing 
of sufficient seed. The Miami stony loam also raises alfalfa very 
successfully. It is the type of soil on which alfalfa is raised in the 
vicinity of Syracuse, N. Y., a region famous in the East for fine 
crops of alfalfa. It will be noted that both these soils contain 
large amounts of silt and clay. The Wabash soil is an alluvial soil, 
such as is found along river bottoms. Alfalfa is not as easily 
grown on this soil type as it is on the other two, but excellent crops 
can be obtained if suitable care is taken. The Dunkirk clay loam is 
a soil on which it is difficult to raise alfalfa, although fair crops have 
been obtained. It will be noticed that this soil contains over 80 per 
cent. of silt and clay. One difficulty, no doubt, in raising alfalfa on 
this soil is that the water table is close to the surface which drowns 
the plant out in the summer and freezes it out in the winter. On 
the other hand, Hagerstown clay loam, which has an equal amount of 
silt and clay raises alfalfa with fair success, one reason being, no 
doubt, that this type of soil on account of its limestone formation 
has perfect drainage. Another reason, doubtless, is the fact that 
it is of limestone formation, the alfalfa plant being a lime loving 
plant. 

A Member: Would it make any difference whether the land was 
level or sloping? 

DR. HUNT: Not necessarily so. It would depend upon how this 
influenced the water table. In some regions the water table is 
quite as close to the surface on sloping land as on level land. 

The table showing the different soil types is presented here to call 
attention to the fact that the Experiment Station may be of service 
in determining whether a soil is likely to be adapted to alfalfa or 
not. Ifa sample of soil were sent to us we could determine whether 
it was similar in physical properties to Dunkirk gravelly loam or 
Dunkirk clay loam. While we could not state positively that alfalfa 
could or could not be grown successfully, we could tell you whether 
it was similar to other soil on which alfalfa has or has not been 
successfully grown. 

SOIL TREATMENT. 

To raise alfalfa successfully you should forget all you ever knew 
about raising clover. Remember that alfalfa is not a crop to enrich 
poor land. First, give your soil such treatment in previous years as 
to make it a fertile soil. In Europe this is done by growing a root 



‘ 

No. 7. DEPARTMENT OF AGRICULTURE. 595 

corp. About Syracuse, N. Y., it is found that alfalfa does well after 
the land has been cultivated in peas. Probably the best prepara- 
tion in practice in Penngylvania is to manure sod land for corn, then 
cultivate the land in corn for a year and seed to alfalfa. Experi- 
ments made at the Cornell Experiment Station under the direction 
of the speaker showed that on Dunkirk clay loam it was necessary to 
do three things in order to get a successful growth of alfalfa upon 
that land: (1) fertilize with stable manure at the rate of from ten 
to twenty tons per acre, (2) lime from 1000 to 3000 pounds of lime 
per acre, and (3) inoculate with from 100 to 400 pounds of soil 
from an o'd alfalfa field. It was found by actual tests that no two 
of these three were enough. Success was only obtained when all 
three were done. While not all soil may require all three, I am in 
the habit of recommending strongly all three as a matter of safety. 

INOCULATION. 

Land may be inoculated by simply sowing alfalfa seed, although 
this is a slow process. Land is sometimes inoculated by sowing 
a pound of alfalfa seed with the clover seed. Thus a few plants 
become scattered over the field and finally inoculate the soil. While 
pure cultures are sometimes used, the speaker has been in the 
habit of recommending soil from an old alfalfa field at the rate 
of one hundred to four hundred pounds to the acre, because actual 
trials have shown that in at least 90 per cent of the cases this me- 
thod is effective. | 

SEED. 

A very essential factor in the growing of alfalfa is the sowing of 
sufficient seed, not less than twenty pounds to the acre should 
be sown and twenty-five pounds will do no harm. If one is not 
willing to go to the expense of planting plenty of seed he may just 
as well not attempt to grow alfalfa. Care should be taken also 
that the seed should be free from dodder. To determine this a 
sample of seed may be sent to the U. 8. Department of Agriculture 
at Washington or to the Agricultural Experiment Station at State 
College. In order to secure a sample of alfalfa seed for determina- 
tion of the dodder, place the bag of alfalfa seed in your wagon 
bottom end up. In driving from the station to your farm the tend- 
ency will be for the small seeds to work down to the bottom which 
will be the top of the sack, so that when you open it you will be 
likely to find the dodder, if any exists. 

CORN PRODUCTION 

By PROFESSOR JOHN W. GILMORE. 

Mr. President, Ladies and Gentlemen: This shall be simply a 
corn talk, not by any means an address, because I think we are 
interested chiefly in the practical phase of growing corn, and I 
want to go over some of the points that have a bearing on the 
production of corn, as well as on the seed quality of corn. I pre- 
sume that I am quite right when I say that the question of seed 
corn for the farmers of Pennsylvania will be one of the most im- 
portant they have to solve during the coming year. As I under- 
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stand it, from reports that have come in from all over the country, 
the corn that was intended for seed last year is immature and 
mouldy, and hence, the question of seed corn is a very important 
one, at least so far as its supply is concerned. Perhaps we can’t 
help that now, but we must take into consideration some of the 
points that will help us to avoid it in the future. We will therefore 
take up the question of the corn for seed. 

There are several important qualities for corn that is to be used 
for seed, and one of the most important, if not the most important, 
is maturity. If seed corn is not sufficiently mature when taken 
from the plant—not necessarily dry, but mature—it will not be 
of any service for seed for the coming year. This applies with em- 
phasis to Pennsylvania corn. One of the greatest difficulties we 
have in Pennsylvania is to get varieties of corn that will mature 
under our climatic condition. Many people have to depend on 
immature corn, because we are apt to get varieties that are too 
long maturing in our climate. Now, the conditions being such 

-that we will probably have to buy seed corn this coming year, it is 
important that we should know something about these conditions 
especially in regard to maturity. I will say more about this a little 
later, and then you can take up an ear, and note its quality for 
seed conditions. 

I have here an ear of seed corn that I open this way with my 
fingers, indicating that that corn is not dry enough or has not reach- 
ed a state of sufficient maturity for seed corn. When you take an 
ear of corn like this, it shows very well that it has not been kept 
in a warm, dry place. I can’t tell whether its vitality has been en- 
tirely destroyed, but it is quite certain that it will not be a good seed 
ear. When it is loose on the cob in this way, it either indicates 
absolute immaturity, or that after its ripening period it has not 
been kept in a warm place, under conditions that insure its quality 
as seed corn. 

One of the indications of immaturity is when the ear has a chaffy 
appearance, and when we find the grain set very short; that also 
shows it has not reached full maturity. Another indication of im- 
maturity is when you look at the kernels, and you find them more 
or less wrinkled, and more or less dull yellow, indicating that the 
kernel, which has a high percentage of oil, has begun to deteriorate. 
So, altogether, we have a number of indications that will give us 
an idea of the most important features, because if immature, it 
will not give us a good crop. 

The next question is vitality. We may have an ear of corn that 
is sufficiently matured and properly kept through the winter, yet 
its vitality may be very materially injured by freezing and improper 
conditions during winter keeping. I would advise you next sum- 
mer to go through your neighbor’s corn field, and estimate the stand- 
ard of his corn. I don’t advise you to go through your own, be- 
cause you are going to have a good stand. Last year I went through 
a corn field that was planted by a very good farmer, a man, who 
has good culture methods, and I counted three rows, each three 
hundred feet long, making nine hundered feet of row. This corn 
had been planted with a drill, and planted about a foot apart; at 
least that is how he intended to plant it. As a matter of fact, they 
were on an average about eighteen inches apart, making a loss of 
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about thirty per cent in the stand of that corn. Another thing I 
found was that fully ten per cent were barren stalks, making alto- 
gether a loss of forty per cent; in other words, forty per cent of that 
field was not producing anything. Now you go to Mr. Kelly who 
runs this hotel and ask him what his idea of management is, and I 
presume he will tell you that he tries to have every room in 
this building filled by people who pay their bills. The same prin- 
ciple applies to corn fields. You want your fields fully occupied by 
corn stalks that bear corn. Yet this field that I have just spoken 
of is not very far from the average. Any one who has counted 
in this way will tell you that from forty to fifty acres out of every 
hundred is wasted—has no corn in it. And it is on this question 
that the vitality of the seed has its practical bearing. While it is 
true that we can plant corn, every grain of which will produce, a 
great deal of corn that is planted is very low in vitality, and it cuts 
down not only the stand, but the yield of the corn. 

While I am on this subject, I will describe briefly, some method 
by which the vitality of the corn can be determined. You cannot 
tell by looking at an ear of corn what it will do in the same manner 
as you can determine its maturity. The best thing we can do is 
to test it and find whether we have sufficiently productive seed be- 
fore we plant it. That may be done in this way. You take a box 
eighteen inches square—you may make it larger or smaller, but I 
think that is about the size I would use—and about three inches 
deep; fill this box one-half to three-quarters full of clean saw dust; 
not dirty saw dust; wet thoroughly, and after it has been leveled 
spread over it a piece of cloth that has also been wet, such as this, 
which has been marked up into squares of about one and one- 
half inches. Now, if vou buy your seed corn—lI don’t advise this, 
but if you have not enough I suppose you will have to buy it—pick 
from the ears a sample of grains from each ear, numbering your 
squares to correspond with the ears from which you have taken 
the grains, which are also numbered, and put in suitable place to 
germinate. Take from five to ten grains out of an ear, turning it 
over, because it often happens that one side of the ear has more 
vitality than the other, according to the way the ear has lain, The 
upper side is often more dried out than the lower. Thus is becomes 
necessary to take it from all sides. Take grains from ear No. 1, 
and put them in square No. 1, and so on; then moisten it thoroughly 
and cover it with some burlap bagging, and set it away where it 
will be sufficiently warm to germinate the*corn. If you have a 
smokehouse or something of that kind, which requires heat to be 
kept up it will do very nicely; then let it stand for six days and see 
what the result is. If it does not germinate more than four grains 
out of five, or eight out of ten, it will not be suitable for planting. 
The chances are that it has not sufficient vitality to produce a 
good crop. 
I have been looking over the average production of corn in Penn- 

sylvania for the last forty years, and find that it runs somewhere 
between thirty-two and forty bushels per acre. Now it is possible 
to increase that yield by adding any assistance in our power 
that will enable it to do its part. We find that the corn is usually 
planted three stalks in a hill, three feet apart, and if we take care 



598 ANNUAL REPORT OF THE Off. Doc. 

to see that the grains we plant are sufficiently full of vitality to 
bear, we can very materially increase our production by simply 
paying attention to the vitality of our seed corn. According to 
the standard of Pennsylvania production, this question of vitality 
is not to be neglected. 

Another important point is productivity. There is just as much 
difference between the productivity of the different corn plants as 
there is between cows. Every grain of corn is capable of a degree 
of productivity, just the same as an animal is. That is a quality for 
which you have been breeding livestock; particularly in the last 
fifty years great stress has been laid to corn until the last few 
years. There are certain things in regard to this on which I will 
not enter now; suffice it to say that oats, clover, wheat, timothy, 
corn and other crops are just as capable of improvement by the 
same general methods as horses or cattle or sheep are, so that we 
have to pay attention to the productivity of corn. You are all 
aware that there are certain grade cows which will produce as 
much milk and butter-fat during the course of the year as a good 
many highly bred registered cows; you are also aware of one fact 
that the progeny of these grade cows are not so likely to produce 
as much as will the progeny of the registered cattle, wherefore the 
grade cows are not as valuable as the registered cattle. It may Tot 
be possible to produce the pedigree of an ear of corn or of a grain 
of wheat, but we can introduce principles of breeding into our crops 
in that respect just the same as we can into our animals. It is 
with this view that we want to look to the productivity of our 
ears of corn. We don’t want stalks that are sterile. 

Now, I want to say something about the introduction of seed 
corn from some other locality. We hear a good many farmers say 
that seed corn runs out, and it is necessary to go into some other 
locality to get the seed. So it will be, if you allow them to run out. 
If you will buy an Oxfforddown from our friend, Mr. Stone, and leave 
him out in the wind and the weather, and pay no attention to him, 
at the end of the year you will not have the same quality of sheep 
that he was. The same thing applies to corn. If you get good 
corn, and put it into poor soil, and give it poor cultivation, it is 
probable, of course, that it will run out. The same care that you 
men exercise in breeding cattle, and taking care of the individual, 
is required in the raising of corn. 
Then I come to the last, percentage of keeping up the standard, 

must be exercised in keeping your farm crops up to the standard 
required. We must have ideas in our minds, and keep them con- 
stantly before us. When a man is dilligent in caring for his crops, 
putting them in suitable soil—Prof. Hunt has just shown us how 
it is possible to grow alfalfa under suitable soil conditions, and 
the same thing applies to other crops. If we put our crops in the 
best soil possible, give them the best culture possible, and have 
an ideal of what we want and keep it before us, there is no reason 
to believe our crops will run out. So when we import seeds from 
other localities, it is necessary to get that which is best suited for 
our purpose and environment. When we send to Iowa, Ohio or 
Maryland for corn, when we get Reid’s Yellow Dent and Leaming 
or Boone County White, it is not so much these varieties that we 
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want, as the environment in which they grew. Consequently the 
best thing for us is to provide our own seeds by doing everything 
in our power to produce them. 

Now, I want to say something about improving our corn, and what 
I shall say will apply particularly to these Pennsylvania varieties. 
I presume that corn has been quite as instrumental in improving 
our animals as anything else. But most people fail in their estimate 
of corn and other crops because they do not take into consideration 
all the elements of excellence and quality that may be necessary 
to be considered. For instance, you go into the corn crib or potato 
cellar, and find an excellent specimen; you may say it is excellent 
because it is healthy, large, a fine looking specimen in every way. 
Now if you select that specimen on one of these factors, the chances 
are that by planting that specimen you may not succeed in produc- 
ing what you desire. ‘The fact is, you should take into considera- 
tion other factors, 

The score card, while imperfect in many respects, yet serves ta 
emphasize some of the features of a good ear of corn. When these 
various features are given their relative values and then considered 
along with yield and environment a good basis for improvement is 
established. 
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For the uniformity and trueness of type, we give 10 points; 
while this does not necessarily apply to the excellence of seed corn, 
we all like to look at beautiful things, and I claim there is just as 
much beauty of its kind, in an ear of corn of good length and 
straight rows as there is in anything else; therefore it is quite as 
proper to show a beautiful ear of corn as a beautiful picture. There- 
fore we give ten points for uniformity and trueness of type. Next 
comes the market and seed conditions, which I have just referred 
to. Of coure it will be impossible to judge it strictly—I propose to 
use this score card in judging the exhibits—on these points, be- 
cause most of the corn has been recently taken from the crib and 
in looking it over I find very few ears that are dry or have the 
market features in prime condition. We give that 10 points. So 
far as the shape of the ears is concerned, we only give it 5 points, 
Ears differ so much in shape, but, in a word, we like an ear that 
is nearly cylindrical as possible. Still, it can be said from actual 
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experiment in the field, that there is no relation between true 
cylindricity and the highest yield. It has been determined at the 
Ohio Experiment Station, and at the Illinois University that the 
largest yield comes from the slightly tapering ears. The ear may 
be slightly tapering, medium tapering of cylindrical, but more nearly 
cylindrical it is the better. Then comes color, 5 points. Frequently the 
color shows whether the breeding has been poor or otherwise. <A yel- 
low corn should be strictly yellow, and the color of the kernels should 
be uniform. Then comes the cob, 5 points. Then the tip, 5 points. 
Not much has been said about the excellence of the tip, and yet a 
poor tip detracts from an otherwise good ear. I would like to call 
your attention to these three ears; one of them is very good, one 
medium, and one very poor. Likewise I hold in my hand two ears 
that illustrate two qualities of tip measurements. The one is well 
filled and rounded out, while the one on the left is very poorly 
filled out at the tip. Now, in judging, this will, of course, be 
scored, but I want to call your attention to the fact that excellence 
of yield and vigor does not necessarily mean excellence of tip. 
Now you will readily notice that the long ear is the more desirable 
of the two. It has more corn on it. I believe it is easier to increase 
the yield of corn of this shape than it is to increase the length of 
this particular cob. It is possible to over-emphasize the appearance 
of the tip, and leave out the other consideration; nevertheless an 
excellent tip looks well. 

Then we come to the butt of the ear. Here we have also a 
quality that is as important as the tip. Here, for instance, are 
two ears, and I can show you again on them, the small, medium 
and large kernels. If you will look at this ear, you will see it well 
filled out at the but, with rows, regular and straight up to the 
end. We want to take this fact into consideration, because it 
indicates strength and vigor of growth, and it also bears some 
grains that look as though they might be valuable for feed. 
Then we come to the length; we give this 5 points because it 

is a factor that is quite important. Here we can turn again to 
the ear; when the length is in proper portion it makes a beautiful 
ear. Take the Dent Corn; here we have a variety that has a cir- 
cumference of two inches from the butt, and is 75 per cent of the 
length, and it is a good looking ear. I would pay more attention 
to the length than I would to the excellence of the tip, but I think 
with better methods of corn culture, we can improve them both. 

Mr. T. E. Orr, who was a judge of poultry was talking about the 
hen. He had her standing on the table in front of him, and was 
talking about her good qualities, when some one, who evidently 
was not acquainted with her, or with the good points of a hen, 
wanted to know what were the factors of good appearance in a 
hen; he thought for a moment, and then said, “if she fills your eye, 
is perfect in her shape, in her proportions, then there is no doubt 
of her excellent qualities.” So it is with the ear. The ear which 
shows a proper proportion between circumference and length and 
is well filled out, leaves little doubt of its good qualities. On the 
other hand, the ear which, while it may have reasonable circum- 
ference, shows lack of form in some way, and lack of strength 
and vigor in growth. Take this ear, for instance; it is a little 
too long for its circumference, and it has not the most desirable 
form. 
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Next comes the shape of the kernels. Now, the shape indicates 
two things, either weakness in growth, or vigor. In the first place 
we want them fitted as full as possible; this means that they are 
not too long, but are more or less square, as in this ear. Take 
this ear of dent corn; as we look at it from all sides we see it slightly 
tapering toward the tip, with rows well filled out and close to- 
gether. It is not desirable to have the rows dovetailed together, 
but we would like them to run well together tapering. Now, if it 
tapers when you look at it in this way, it indicates poor seed 
qualities. Sometimes you can tell something of the seed quality 
of the corn by the shape of the kernel. You want to avoid the 
shoepeg shape of the kernel. They are slow in their development, 
and have small kernels. Likewise you want to avoid furrows 
between the kernels. That happens sometimes because of the 
shape of the kernels, and sometimes because of the size of the cob. 
Of course, there is the famous “Hickory King” corn of the South, 
which is characteristic in that respect, but in all other respects 
this wide row or furrow between the kernels should be avoided. 
Here is an ear that is very irregular, and here is one that shows a 
very small kernel. Now, this is important, because most corn is 
planted with a planter, and irregularity in size and shape will al- 
most invariably result in irregularity in planting. The idea is to 
have it uniformly planted. If you want three stalks to a hill, you 
want three, and not five in one hill and three in angther, and so 
you take an ear of this kind, while it may be vital and productive, 
it is a very poor seed ear, because it would plant irregularily. 

Then I come to the last percentage of grain, 15 per cent. Now, 
some of the score cards that are used in Iowa and Nebraska do 
not use this; they speak of the size of the cob, and so on. But for 
Pennsylvania it is better to use this. In this part of Pennsylvania 
we do not, as a rule, want a large cob, because a large cob indicates 
a long growing period, and also because a smaller cob is more 
easily dried out. With a large cob you have a variety that re- 
quires a long growing period, and in addition, it is difficult to dry 
out. When you have a smaller cob, it indicates a shorter grow- 
ing period, and a larger percentage of corn and a shorter time for 
drying out. This question of maturity and drying is one of the 
greatest importance. In fact, I think the poor condition of our seed » 
corn this year is due to slow growth, and drying. From Reid’s 
Yellow Dent and Leaming, we should expect 84 to 86 per cent of 
grain. So when we take into consideration all the points here 
noted and the values given here in regard to the excellence of corn 
and follow up these points in our selection of seed corn, there is 
no danger of our crop running out. 

Now, I know that the time is getting short, but I would like to 
say a word or two in regard to the selection of corn. A good many 
people have selected their corn for a number of years from the crib 
after the corn was husked. Now there are two reasons that render 
this method not the best. One of them is that the selection has 
not been completed before the freezing weather sets in. Corn 
that is intended for seed corn, should not meet freezing weather 
until it is quite thoroughly dried ouwt—not necessarily dried by 
artificial heat, but it should be thoroughly dry, and then freezing 
does a hurt it so much, but the danger ig that if it is selected 



602 ANNUAL REPORT OF THE Off. Doc. 

before freezing weather and thoroughly dried, the vitality will be 
destroyed. Another reason why selection from the crib is not the 
best is: you will look into the crib and see some goodlooking ears. 
You do not know anything about that ear. You do not know whether 
it grew on a stalk in a hill by itself, or whether it grew with other 
stalks. What you want to do is to get for seed corn, the corn that 
will do the best in the environment in which you expect to plant 
it, and you know by experiment that the standing quality of that 
corn is hereditary. It has been sufficiently proven that a large per- 
centage of stalks that have fallen down produce the same kind, 
while stalks that stand up before the wind produce their kind. 
Now, in selecting out of the crib, you do not know anything of the 
conditions under which this corn grew. If you select the corn for 
seed before harvest, you will be able to see under what conditions 
it grew and select it from a good stalk. You should see that the 
stalks are good, that the ears have a good appearance, are well 
filled out, have good tips, and in fact, have all the points men- 
tioned in the score card. These ears selected from the field do 
not always have the good appearance of the ears selected from 
the crib on their appearance alone, and yet experiments for two 
consecutive years showed an increase over those selected from the 
crib. And the same thing applies to the potato. If you want to 
keep up the quality of your potato crop you will select your seed 
potatoes from the hill rather than from the cellar. In selecting 
from the cellar, you don’t know in what kind of a hill that potato 
grew, whether it was one potato on a vine, or whether it was one 
of many, or even whether it was the one big potato among a lot 
of little ones on the same vine. Consequently, selection from the 
field is best to follow, for educational value as well as for the greater 
possibility of excellence of material and yield, and with that I 
shall close. 

BALANCED RATIONS FOR CATTLE. 

By DR. H. P. ARMSBY, State College, Pa. 

Mr. President, and Gentlemen of the Association: It is a very 
great pleasure to me to be here and meet this large gathering of 
the Stock Breeders of Pennsylvania, and to learn of the very in- 
teresting meetings which I understand you had yesterday. When 
I left home yesterday, the thermometer was down somewhere 
about zero, but as soon as we came across the mountain, and ap- 
proached Pittsburg, it began to grow warmer, and I understand 
now that it was the warmth engendered by your Society yesterday. 
My subject is an old one, but I hope to suggest at least a little 
modification in one way of looking at it. I shall consider it espec- 
ially in its relation to the feeding of beef cattle. 
We all know in a general way what is meant by a balanced ration 

but we shall, perhaps get a little more definite understanding of it 
if we consider how the animal machine which we term the body 
works. We are aware that the working machinery of the body is 
composed of what the chemist calls “protein.” Now if I were wise 
enough I could stand here all the morning and tell you what the 
chemist knows about protein, but for our present purpose it is 
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sufficient to say that protein is like the white of an egg or washed 
lean meat. It contains the element of nitrogen and it makes up 
the working machinery or the structural part of the body. Then, 
in addition to that we have more or less fat in the body, which 
is not essential to the working of the body, but constitutes a re- 
serve of force or energy. The food that has been given to the 
animal in excess of its immediate needs has been burned into fat. 
Of course there are other things in the animal body, but these 
two are the essential ones, the protein making up the working mach- 
inery, and the fat, which may be called reserve food. 

Now, there is a pretty close analogy between the body of an 
animal and a gasoline or steam engine. They are not exactly alike, 
of course, but in one respect they are very similar. They are both 
machines for the conversion of chemical energy work. In the 
steam engine, for example, we burn coal under the boiler, and by 
various devices we convert the resulting heat into work, which 
we apply for our own purposes. In case of the gas, alcohol or 
gasoline engine, the transformation is more direct. The fuel is 
burned in the cylinder of the engine and its energy coverted in this 
way into the motion of the piston and so into work. In much the 
same way the animal burns fuel and produces work. The fuel is 
its food—corn, for instance. I remember that several years ago 
the farmers in the Middle West were burning corn for fuel, because 
the price was so low that they could not afford to haul it to the 
station. They might have also burned the corn under the boiler 
of an engine and so used it as a source of energy for the performance 
of work. Now, when we feed corn to the animal, that corn is 
burned, just as truly as fuel is burned under a boiler and we can 
utilize its energy in the shape of work done by the animal. More- 
over, if we do not utilize it all in this way the animal will store 
the surplus in the shape of fat and meat against some future time 
of need. Then, when we slaughter the animal and eat the meat, 
we are using this stored up fuel to drive our own bodily machinery. 
We, ourselves, cannot eat hay, or bran, or cottonseed meal, but 
we have converted them into beef or pork, or mutton or milk, which 
we use as a source of energy to our own organization. 

Now, if we are running a gasoline engine on our farms to do our 
work, we must have iron and brass, and babbit metal and similar 
materials to keep that engine in repair. The same thing, exactly 
is true of the body of the animal. It wears out constantly, and must 
have repair material continually. Now, as I have pointed out, the 
chief constituent of the body is protein, and to repair it we must 
have protein. We can no more keep it in repair by giving it starch 
or sugar or fat than we can keep a gasoline engine in repair by 
giving it more gasoline. These things furnish fuel, but they cannot 
be used to make repairs. It seems that almost anything the animal 
can digest can be converted into fuel, but to build up and repair 
we must have protein material. ' 

As you know, I have been interested in the last few years in 
studying some matters relating to the supply of energy to the body, 
but I propose to speak to you this morning of the necessary supply 

of protein material to the body. 
We are accustomed to speak of a balanced ration as one which 

contains protein and fuel material in due proportions, and we make 
calculations showing what the nutritive ratio should be. I think it 
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would be better if we looked at the matter in a different way. 
A ratio is always a difficult and misleading thing to deal with, and 
I think that instead of figuring upon the relation of protein to carbo- 
hydrates, it would be better to figure on the absolute amount of 
protein required, that is the actual number of pounds. In running 
a gasoline engine, a certain amount of repair material is required. 
It does not make so much difference whether much or little gasoline 
is used, you have to have about so much repair material anyway. 
Now, this is even more true in the animal. Under any given con- 
dition the working machinery of the body wears out at about the 
same rate whether the food supplies a moderate amount or a large 
amount of fuel material. There is the difference between the ani- 
mal and the engine, however, that the former can use surplus 
Tepair material for fuel. The repairs in the animal body can only 
be made with protein, but protein can also be used as a source of 
energy. It, therefore, does not make any particular difference 
what proportion of protein you have in relation to the fuel material, 
provided you have enough pounds of protein for repairs. Take 
the case of a thousand-pound steer standing quiet in the barn; he 
will need about half a pound of protein a day to keep his body 
machinery in repair. Now, provided you give him a ration that 
contains half a pound of digestible protein, it does not matter so 
much whether you give him only that half-pound or whether he 
gets a pound, or two pounds. He must have the half-pound of pro- 
tein. If you give him a pound, he will have half a pound which he 
does not need for repair and which he may use as fuel in place of an 
equivalent amount of carbo-hydrates or fat. The one ration will 
do as well as the other, so far as protein is concerned. The second 
one will give him a little bit more fuel material. It is not nec- 
essary that there should be some exact proportion of protein, say 
one part to five and a half or six parts of carbo-hydrates, that is 
it is not necessary in the sense that the animal cannot use the 
ration unless it is just in that ratio. What is necessary is that 
an animal shall have enough protein to supply repair material and 
normal growth. If he has that, it does not matter so much what 
you add for the fuel material. Ordinarily, of course, the latter is 
chiefly carbo-hydrates and fat, but any protein in excess of that 
needed for repair and growth also serves as fuel material. The 
whole matter of the balanced ration, then, resolves itself into this: 
that the food must contain at least acertain minimum amount 
of protein, varying with the purpose of the feeding, and must supply 
enough fuel material to run the animal and allow a proper excess 
for the production of fat if that is desired. In practice, however, 
protein usually costs more than carbo-hydrates and fat and there- 
fore we try to use a little protein as possible but it is not the ratio 
of protein to the other materials which we have to consider as much 
as its absolute amount. 

It has been shown that in a ration low in protein and with a 
large proportion of carbo-hydrates there will be a little loss of 
digestibility, and it has been advised on that account that it is 
well not to have more than eight or ten parts of carbo-hydrates to 
one of protein; that is, a nutritive ratio, 1:8 to 1:10. In general 
it is not wise to curtail in protein at the expense of digestibility, 
yet it is easy to imagine circumstances under which it would be 
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more economical to suffer some loss of digestibikity than to pay 
excessive prices for protein. Ordinarily, however, unless we go 
to excess in reducing the protein of our rations to the lowest 
possible limit, there need be little apprehension of loss on account 
of impaired digestibility. 

The point of view having thus indicated, we come to the question 
of the specific protein requirements, particularly of beef cattle. 
This question we may sub-divide into three; first, as to the amount 
of protein required by young, growing cattle; second, the amount of 
protein needed for mature cattle; third, the amount required for 
cattle at the age at which they are usually fattened in this country. 

First, young and growing cattle: Growth, of course, is the in- 
crease of size of the body; that is to say, the body is increasing its 
working machinery, therefore it calls for a liberal supply of protein, 
because the working machinery is made up of protein. Consequently 
the demands of young growing cattle for protein are larger than 
those of maturer animals, and they have the capacity to store a 
larger amount than the maturer animal. Of course, it is not fair 
to compare the amount which a one hundred pound calf stores 
with the amount which a thousand pound steer stores away, but 
if we take a calf of about a week old, we find that it will store 
in one day in its body protein amounting to about two and one- 
third per cent of what it already has in its body. That is if there 
were ten pounds in his body the calf will store up every day a 
little less than a quarter of a pound. At that rate, it would double 
its stock of protein in forty-two days. It might not exactly double 
its weight, but it would double the weight of its working machinery. 
When the calf is three weeks old it is able to add 1} per cent of its 
protein stock in one day, which would be equivalent to doubling 
its amount in fifty-eight days. At two months, it would require 
about 150 days, to double the amount of protein in its body, storing 
up a little over two-thirds or one per cent a day. A steer 24 years 
old would store only about 0.07 per cent, requiring, at this rate 740 
days to double its stock of protein, while a week old calf would do it 
in forty-two days. In other words, the capacity for storing protein 
is highest in the young animal and decreases as the animal grows 
older, and consequently the protein requirement of the young 
animal is likewise high. 

If you have a young pig and you feed him largely on starchy 
food, like cornmeal, the chances are that you will not give him 
enough protein to supply the material for growth, and it will tend 
to a production of fat, rather than meat. These are facts that are 
fairly well known. The protein requirements of cattle, as in other 
animals, are high in young animals and decrease as they grow older. 

At the other extreme stands the mature fattening animal. Such an 
animal needs sufficient protein to keep his bodily machinery in 
repair, and probably very little, if any more. As I said before such 
an animal needs something like half pound of protein for repair 
material—certainly no more. Some experiments have indicated 
as little as one-third of a pound, but half a pound is probably the 
safer estimate—corresponding to a nutritive ratio of about one to 
fifteen. The mature fattening animal is producing fat, and simply 
keeping his bodily machinery in repair. He needs, therefore, chiefly 
material to make fat, and very little protein. 
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Most of our beef producers, however, do not fatten mature 
animals, but animals approaching maturity, and the tendency has 
been to fatten these animals for the butcher at an earlier and earlier 
age, I suppose that the standard would be about two to two and a 
half years old—practically what we call a two year old. There has 
been some so-called “baby beef” produced, but not a very large 
amount, up to the present time. 

Now animals of that age occupy an intermediate position. They 
need less protein than a very young animal and more than a mature 
one. Unfortunately, we have no accurate data as to the lowest 
amount of protein required by cattle. It is a question well worth 
investigation, but it has never been gone into in a scientific man- 
ner. It is, however, possible to take the results of some of the 
trials at our experiment stations and get at approximate figures. 
For instance, suppose we feed to a lot of two-year-old cattle a 
a ration containing a pound and a half of digestible protein per 
day, and to a second similar lot a ration two pounds of digestible 
protein per day. If better results are shown on the two pounds 
a day, all other conditions being equal, we can safely conclude that 
a pound and a half of digestible protein was not enough. In this 
way by comparison we can get approximate figures, by which we 
can estimate the least amount of protein required. This is an 
empirical way to determine the matter, but it is the best we have 
now. 

Approximate protein, requirements, per 1000 pounds live weight: 
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Now on this chart you will find approximate figures showing the 

amount of protein required for cattle and other meat producing 
animals. You will understand please that these are approximate 
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figures: they don’t mean that a two or three months’ old calf must 
have just exactly four pounds of protein per thousand pounds of 
live weight but that it should be somewhere near that. Then as the 
animal grows older, the amount of protein required diminishes 
somewhat in proportion to these figures. I emphasize that, be- 
cause it is unfortunate to get the idea that it must be followed 
exactly. It is not a scientific deduction, but the expression of 
the results of practical experiment. It is a general guide, and not 
something that must be followed to the very letter. But I don’t 
want you, either, to go away with the idea that it is of no par- 
ticular importance. It is of the very greatest importance that we 
supply the proper amount of protein, as I will show you in a few 
minutes. 

Now, since it is of such vital importance that the animal shall 
have a reasonably liberal supply of protein, where shall we get it? 
The ordinary feeding stuffs of the farm, particularly corn and corn 
fodder, timothy hay and straw are deficient in protein. For mature 
animals they probably contain enough, but for growing animals we 
find we cannot figure out a ration in this way that will supply enough 
protein. We must therefore, get some kind of material richer in 
protein to go with the material that grows on the farm. 

Now, there are two ways in which we can supply this material; 
one is to go out into the market and buy feeds rich in protein, 
like oilaneal, or brewers’ grains. This is a method which has been 
practiced to considerable extent, and which has been recommended 
very strongly, especially perhaps more by those who, like myself, 
have been in the habit of looking at the matter from a scientific 
viewpoint, rather than a practical one. The other is, to try to 
raise it in some way on the farm; that is, to try to get the protein 
out of our own crops, instead of depending on the market. Now, 
either is a good way, and its practibility in any particular case 
depends on the conditions. Under some conditions it may be 
cheaper to buy your protein than to raise it, and under others, 
cheaper to raise it than to buy it. Of course, in raising the nitro- 
genous crops like soy beans or cow peas, it is necessary to take into 
consideration the effect they will have in improving the soil, but 
it is after all a question of relative cost, into which I will not 
enter at this time. Instead, I want to present a few figures from 
actual experiment to show that it is profitable, in fattening cattle 
for the market as they are usually fattened in this country, to supply 
more protein in the ration than is usually given and that this may 
be done in either of the two ways I have mentioned. 

The Illinois Station reports in their Bulletin No. 83 their results 
in fattening carload lots of steers. Lot 1 was given corn, timothy 
hay and corn stalks—an ordinary feed, rather poor protein. They 
gained 1.86 pounds a day. Lot 2 was fed corn with clover hay in 
place of timothy, and that lot gained 24 pounds a day, on the aver- 
age. Lot 3 was fed corn, gluten-meal, timothy and stover and 
gained 24 pounds a day, instead of 24, for every hundred pounds 
of grain fed. Lot 1, getting corn, timothy and corn-stalks gained 
ten pounds. Of the other two lots, the second one with the corn 
and clover hay, gained thirteen pounds for every hundred pounds 
of grain, and the third lot, on the gluten feed, gained 13.4 pounds 
for every hundred pounds of grain, The first lot gained 7.6 pounds, 
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and the other two 9.3 pounds per hundred pounds total feed, they be- 
ing practically the same. The report says that the gluten ration gave 
a higher and quicker finish that either of the other two, and even 
at the higher prices paid, the gluten was a trifle the better invest- 
ment. The corn, timothy hay and corn-stalks did not contain enough 
protein, and when this lack was supplied, either by the use of clover 
hay or of gluten meal strikingly better results were obtained, and 
the clover hay and gluten meal seemed to be about equally effi- 
cient. 

At the Nebraska Experiment Station one lot of two-year-old 
steers were fed with snapped corn and prairie hay, and gained 1.2 
pounds per day. Another lot was fed on snapped corn and alfalfa, 
and gained two pounds per day. The first lot gained 12.7 pounds 
and the second 21.7 pounds for every hundred pounds of grain con- 
sumed, or the first lot gained four and one-third pounds for every 
hundred pounds of total feed they ate, and the second lot 64 pounds. 

In the same series of experiments, they tried adding nitrogenous 
concentrates like oil-meal or cottonseed meal, and it was found just 
as in the Illinois experiments, that there was a marked advantage, 
although the gains were not quite so cheap as with the alfalfa. 

They tried still another lot, for which I have not the figures here, 
using one-half alfalfa hay, and one-half corn fodder. They got 
just as large a gain, and a cheaper gain than with alfalfa alone. 
The corn fodder was cheaper than alfalfa, and evidently a half 
ration of alfalfa furnished all the protein that the animals needed. 

I want to call the attention to some results recently published 
by the Missouri Station in Bulletin No. 76 and I want to recom- 
mend the study of that bulletin to those of you who are interested 
in the production of beef. It contains an account of some experi- 
ments conducted at the Missouri Station. Now, the point I want 
to call special attention to is one of the results in this matter of 
using roughage. In the first place, they point out that by using 
foods like alfalfa, cow peas, or clover, they can get their animals 
to use more coarse feed, thereby diminishing the cost of the ration. 
This larger consumption of coarse feeds, however, does not prevent 
the steers from consuming a full grain ration. Indeed, rather 
more grain can be fed with a legume hay, than with timothy or 
corn stalks. Finally, as regards the cost of production, they esti- 
mate that one bushel of corn fed with timothy hay will average 
4.93 pounds of grain—practically 5 pounds—while one bushel of 
corn fed with clover and cow peas will produce 6.6 pounds gain, a 
ditference of 1.6 pounds of beef gained for each bushel of corn by 
using with the nitrogenous forage crops as against timothy. “Rat- 
ing this gain at the low price of 5 cents per pound, this means that 
the feeder is getting 8} cents per bushel more for his corn by com- 
bining it with such hay as clover or cow peas than when it is com- 
bined with good timothy. If one-fifth of all the corn produced in 
Missouri were fed to cattle, the increased profits from combining 
it with clover or cow peas as compared with timothy would amount 
to $2,500,000.00 each year. 

“The profit is not all, however, in the increased gains secured by 
the use of legume hays like clover and cowpeas, for, in addition to 
this the steers get fat quicker, fatten more uniformly, and show at 
the end of the feeding period a higher finish and carry more bloom 
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and are altogether smoother. By reason of these facts they will 
sell from 10 cents to 25 cents per hundred more on the market, or 
will add from $1.25 to $2.50 to the value of each steer so fed over 
and above the economy in the gains already referred to. 

“It may further be stated that the hog following the steer does 
better when the steer is fed on a legume hay than when the rough- 
age is material like timothy, prairie hay, corn stover, or straw. 

“Thus we have a four-fold profit from the use of one of these 
legume hays: First, in the form of cheaper gains: third, in a 
higher finish and better selling quality; fourth, in the form of 
increased hog gains.” 

Of course, as I pointed out earlier, the effect of these leguminous 
crops on the land must also be considered. I don’t mean to recom- 
mend this course as the best under all circumstances, but it is one of 
the two ways of profitably fattening cattle, and I believe that this 
question of the increased growth of crops is well worth considering 
as a means of supplying protein. The protein requirements of grow- 
ing and fattening cattle certainly demand careful consideration. 
I simply want to impress upon you that it is profitable to supply 
a reasonable amount of protein so as to utilize the capacity for 
growth of these animals, and that under most conditions it would 
probably be to the advantage of the producer—the cheapest way 
of producing it—to raise this protein in the form of alfalfa or 
clover or other forage crops, rather than buy it at ordinary market 
prices. 

The PRESIDENT: Are there any questions you would like to 
ask Dr. Armsby? Please ask them at once, for we have a full pro- 
gram. I know the Doctor will be willing to answer them. 

A Member: What is the effect of dried distillers’ grains, as com- 
pared with dried brewers’ grains, after the distiller has taken 
from the grain the rye whiskey? 

DR. ARMSBY: I don’t carry the figures in my mind In general, 
the rye grains are a little richer in protein than the brewers’ grains, 
but I should say that there is probably not a great deal of difference. 

The PRESIDENT: Any more questions? If not we will proceed 
with the program. The next subject on the program is “Fitting 
Sheep,” by Dick Stone. Mr. Stone will now talk to us. 

MR. STONE: I want to thank all the breeders and farmers for 
the treatment I have received at their hands. [I feel like the old 
man some years ago I met in the lane near my house, stuck in the 
mud, and he couldn’t get out. Of course, I unhitched my team 

and pulled him out, and after I had him out, the old man offered 

me some money; but, of course, I wasn’t used to that; then as we 

parted he said, “My friend, I hope to God I’ll see you in the same 

condition some day.” 
4 few days ago I had a little talk with the farmers in our own 

county, and, of course, those papers always try to make the best 

of every thing, so they said it was a model speech. Of course, when 

I went home, I swelled up a little, and I said to my wife how proud 

she ought to be to have such a man. Then my little boy, who was 

back in the corner studying his lessons for the next day, piped up 

and said, “Papa, do you know what the definition of a model is?” 

39—7—1908. 
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Well, of course, I had to say “no.” And then he said, “It is a 
small imitation of the real thing.” An then [ didn’t feel quite so 
big over my speech. 

And now, if you will bear with me a little while, I will get up 
and speak my little piece. After listening to the gentleman who has 
has just proceedd me—I don’t understand what he said, having never 
been to school, but he tells me that they do here, and everywhere 
else, even down to Missouri, where they do feeding—I’m a little 
timid about getting up, but if youll bear with me just a little while, 
and then ask questions—for if there is any place in the world that 
I shine, it is right there, in answering questions. 

FITTING SHEEP FOR SHOW AND FOR MARKET. 

By DICK STONE. 

A Show Flock is among the most interesting exhibits found at 
our State and county fairs, and shows the world over. And to the 
shepherds and many others it is a fascination. As I have often 
remarked the fitting of stock for exhibition often means a sacrifice 
of the cream of the flock. Nevertheless were the practice of showing 
discontinued it would be a source of loss to the live stock industry 
for the reason that the breeders would lose one of their best guides 
to type. Hence the show yard is a necessary evil. To properly 
feed and fit sheep for exhibition requires considerable skill. Where 
different methods of fitting are employed not only are the animals’ 
chances of victory poor, but their reproductive organs are liable 
to suffer in consequence. In feeding for the best results I feed con- 
centrated foods, such as oats, oilmeal, peas and corn. Also the 
most succulent, appetizing, nutritious and cooling rations such as 
cabbage, rape, kale, turnips, mangolds and carrots, and these with 
the utmost regularity. After the preliminary or outdoor fitting, 
the show yard candidates are housed during the heat of the day 
and allowed out in the paddock during the night chiefly for exercise. 
Some little time previous to starting for the show they are blocked 
out and trimmed and made very pleasing to the eye; after trim- 
ming they are blanketed with the purpose of keeping the fleece 
clean and making it compact and smooth. I always use a little color 
by mixing yellow ochre and burnt umber. Mix it with water and 
rub it into the fleece. It makes the sheep look fresh and nice. 
The question is often asked, How much do you feed your show 
sheep? The question is answered by saying we give them all they 
will eat, and sometimes a little more. In feeding our show lambs 
while they are sucking their mothers we make a creep for them 
to run in a little lot by themselves and feed the best we have— 
ground oats, ground corn with a little oil cake sprinkled with a 
little sugar. You cannot get you lambs too fat, but you must 
watch your older ones or you will have too much blubber. The 
question is too often asked me, when do you select your show sheep? 
Almost as soon as they are born, and if we never made any mistakes 
in our selections what a nice time we would have. I handle my 
show sheep as much as possible, as handling them makes them 
tame and manageable; although sheep are supposed to be a very 
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dumb animal, there are a good many things that they learn very 
rapidly and one of them is how to stand out properly and how to 
follow the shepherd. A sheep is best made to stand squarely 
and naturally by putting the left hand under its lower jaw and the 
other on its loin and gently pressing it. As a natural consequence 
it spreads out its feet with a view of supporting the extra weight 
on its body. It takes but very little time for a sheep to learn 
what is expected of it and to acquire the proper pose; and with your 
sheep properly fitted and with the expert judge you will come 
home with a good number of ribbons. 

There is a vast difference in fitting for show and for market; 
one is only the fair and to be kept for breeding purposes, and the 
other is to be fitted for the market to be slaughtered. In the first 
place I would make my selection and it would be lambs raised 
somewhere in the West, sired by good pedigreed Down rams or 
some good Western bred ewes with as much as possible Down blood 
in them. I would have them shipped in some time in August 
and let them run in the blue grass pastures and on the young 
clover as soon as they were rested. I would begin to feed about 
one-fourth of a pound of corn and would keep on by easy stages 
until they were eating one pound and a half of corn per day until 
about the first of November, and then I would bring them to the 
barn and shut them in and all the exercise they would get would be 
to get water. I would give them a good feed of shock corn in the 
morning and good clover hay at night and make up the amount of 
corn to two pounds per day and occassionally give them a feed 
of oats. Be punctual about your feeding and you will find they 
have increased 10 to 12 pounds per months. We sow a good deal 
of rape in the oats and we find out to make money in our feeding 
operations is to feed the crops we can sow on the farm before we 
send them to market. We clip and straighten out the tail a little 
and if it is possible and we have time we trim a little to please 
the buyer’s eye. 
My experience has been that a lamb will not pay for its feed 

after you have been feeding it all it would eat about 12 to 14 weeks. 
They cannot be forced,to do any good after that time and as I 
suppose everybody is like myself—does the feeding for the purpose 
of profit. I tried this season on a seven weeks ration and sent 
them to show and market, and while I won second they were three 
weeks behind and not up to condition as they ought to be, and 
therefore I had to be contented with second place. I have discovered 
the ewe lambs are much better feeders than the wether lambs, 

they rest more contented. 

I love it, I love it, and who shall stop 
Your bard from enjoying his mutton chop, 
O, tender morsel, grateful and cheap 
From the loin of a good fat juicy sheep, 
To my palate ‘tis bound by a thousand ties 
Of pleasant and succulent memories. 
Which awake at the sight of a butcher shop, 
For a sacred thing is my mutton chop. 
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I love it, I love it, let those who please 
Enjoy a diet of nuts and peas. 
Let Shaw compose his dramatic scenes 
On cabbage, tomatoes and kidney beans, 
Let Eustace Miles find muscular force, 
In carrots, cutlets with plasmon sauce, 
Or other equally messy slop, 
But give me my good old fashioned mutton chop. 

I love it, I love it, and hail with glee 
The sage remarks of Sir Crichton B. 
A Daniel, a Daniel, to judgment come, 
To right the wrongs of the injured tum. 
To give the faddists who swear by greens, 
A dose of metaphorical beans. 
And like a thousand of bricks to drop, 
On all who’d suppress my mutton chop. 

THE PENNSYLVANIA MEAT INSPECTION LAW. 

By DR. LEONARD PEARSON, Harrisburg, Pa 

I am to speak to you this morning on the subject of “The Penn- 
sylvania Meat Hygiene Service.” A State meat hygiene service 
is new in this State, and, indeed, in the United States. Penn- 
sylvania is the first state to do anything important with regard 
to meat inspection, but now it seems to be probably that the meat 
inspection movement will spread over the entire country, very 
much as the pure food movement has. 

While the meat hygiene law is new, the idea of meat inspection 
is by no means new. The Jews had a meat inspection law laid 
down by Moses, and it is most interesting to study these regu- 
lations, and how they have continued to enforce them, and how the 

Jews have profited by them. It is well known that the Jews have 
lived under very adverse conditions. They have been forced into 
ghettos, they have been poor, and have lived in crowded tenement 
houses and have lived as cheaply as possible, and yet, they are 
today one of the healthiest races. In the crowded tenements of 
Philadelphia and New York, and other large cities, tuberculosis 
has a strong foothold, and it carries off a very large proportion 
of the unfortunate of the poorer classes; yet the proportion of Jews 
who die of tuberculosis living in the same conditions‘as those other 
people live, is less than one-third—usually about one-fourth of 
the average percentage. Although the Jews are a small people 
physically, they are well developed, and when they are well fed, 
they are strong and hearty. It is well known that the Jews of 
Russia and Poland have developed in this country a people very 
much in advance, physically, of their ancestors; and it is believed 
by these people that the care of the Jews regarding their food, 
especially their meat supply is largely responsible for their health 
and longevity of the race. Of course, too much stress must not 
be placed on this, but no doubt it is one of the important influences. 

In this country, it was not until relatively recent times that any- 
thing was done regarding meat inspection by the U. S. Govern- 
ment, and it is a well known fact that it was in connection with 
questions as to meat prepared for export that the Department 
of Agriculture was obliged to first take part in this work. The 
action of other countries is regard to the meat coming from this 
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country was largely responsible for such action. Meat for export 
purposes had to be inspected, and gradually the idea obtained that 
it was not the proper thing, either hygienically or ethically, to 
inspect the meat shipped to other countries, and allow our own 
people of the United States to use the meat that they rejected. 
So, by a process of development, considerably accelerated of late, 
the meat inspection law now covers all the details of the operation 
of certain packing houses. Under the new law, all slaughter 
houses, packing houses, and meat canneries that are engaged in 
interstate or export business, are subject to Federal inspection. 
This means that packing houses cannot sell their products in a 
state other than that in which they are located without the stamp 
of approval of the United States Government. But, so far as 
an individual state, for example, the State of Pennsylvania, was 
concerned, any meat prepared in an establishment engaged in 
trade wholly within this State, whose products are sold only 
in the state, could not be inspected by a United States inspector, 
and so the consumer had no assurance that the animals killed 
were sound and free from disease and that the meat was properly 
handled. And in this State we get a large part of our meat supply 
from such local establishments, I don’t know how many local 
slaughter houses there are in the State, but there are one hundred 
and seventy in Philadelphia and a hundred or more in Pittsburg, 
and scattered all over Pennsylvania, in the smaller towns and 
rural districts, there are small slaughter houses engaged in local 
business. Until the new State Meat Inspection law was passed, 
these houses were under no supervision whatever. 

Now, it is important from two standpoints that these houses and 
their products should be supervised, first, from the standpoint 
of public health, and second, in the interests of the meat producers 
of Pennsylvania. If pure food laws and hygenic conditions are of 
any importance at all, they are of the very highest importance 
with respect to our meat and milk supply, so that from the stand- 
point of public health, it is urgently necessary that these local 
slaughter houses shall, so far as possible, be placed under the same 
kind of supervision as the packing houses engaged in interstate 
and in export. trade. Then, on the other hand, it is important 
because the people are rapidly learning the significance and the 
advantage of the mark of the Federal meat inspector, and are be- 
ginning to refuse to buy meat from establishments without com- 
petent inspection. Now, as that sentiment grows, it is at the ex- 
pense of the local slaughterer, and unless his establishment has 
reliable inspection, he is at a disadvantage, and this disadvantage 
will grow until at last he will find himself able only to sell to the 
least desirable trade in his community. 

The State Meat Hygiene Law is Act No, 187, approved by the 
Governor, May 25th of last year (1907). It provides for the ap- 
pointment of ten agents, under the supervision of the State Live 
Stock Sanitary Board. These agents go from place to place as 
they are assigned, for the purpose of examining slaughter houses 
and butcher shops in any part of the state. Now, of course, it is 
not possible for ten men to cover frequently and systematically 
each locality of the state; the area is too large, but still they are 
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a very effective aid toward bettering conditions in the local slaugh- 
ter houses of the state and have accomplished a surprising amount 
of good. 

I don’t think it is necessary to describe to you the conditions 
in some of the local slaughter houses. You have no doubt seen 
some of them and may have been disgusted by what you have seen, 
and no benefit is to be derived from repeating that feeling of disgust. 
Some of them, as you know, have been conducted in the most 
disreputable way, and these disreputable establishments have been 
competing with the slaughterers who have been trying to furnish 
pure meat to their customers. If, for instance, there is in a locality 
a certain slaughter house which slaughters diseased animals, and 
sells them at the lowest possible price, of course, such a man will 
be able to undersell the man who slaughters healthy animals and 
keeps his place in first class condition. It is partly for the purpose 
of protecting the reputable slaughterers that the meat hygiene 
service is now being conducted. 

It is important for the meat producers of Pennsylvania that this 
shall be done. The farmers of Pennsylvania have a large supply 
of meat-producing animals, but this supply should be larger. It is 
essential for the producer in Pennsylvania and for the growth of 
meat production that there be a good home market for these ani- 
mals. We cannot have a good local market for them unless they 
are strong, reputable business men engaged in the local slaughter- 
ing trade. And a fair amount of competition is necessary so that 
the producer can get a good price for his product. In other words, 
the local market for meat producing animals is bound to decline 
if the local slaughtering business declines. Hence, it is not alone 
to protect the slaughterer, but to protect the farmers of the State, 
that this meat hygiene service is being conducted. 

Just what, or how marked, the effect will be, cannot yet be said. 
The law has been in operation only a short time. There already 
is a spirit of encouragement among the better and more progressive 
element of the trade as a result of the work that has been directed 
against unclean and disreputable establishments. Many of the 
better local slaughter houses are enlarging, improving and are pre- 
paring to do more business. All of the results so far are in the 
interest of the public health and the local meat-producer—the in- 
terests we wish to conserve and advance. 

THE PENNSYLVANIA STALLION LAW. 

By PROFESSOR CARL W. GAY, Philadelphia, Pa. 

Mr. President and Gentlemen: I am very glad to have this 
opportunity of addressing you on a subject of much importance to 
a great many of us. This is your law, originating in your Associa- 
tion and passed very largely through the effort of its members, 
therefore I want to discuss it with you and know to what extent 
its operation, to date, meets with your approval. 

By the act of the legislature which was approved by the Goy- 
ernor the 25th of last April the stallion owner is required to more 
than to simply record his horse with the prothonotary as has been 
the case heretofore. Since January ist it has been required by 
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law that every stallion for whose service a fee is asked must be 
enrolled with and secure a license certificate from the State Live 
Stock Sanitary Board. 

The experience of the past two months seems to indicate that 
the things required of the stallion owner before he can secure a 
State license are not well understood. It is not a mere matter of 
registration for which simple application is all that is necessary. 
There are certain condition prescribed by law which must be met, 
and failure to meet them may result in the applicant being refused 
a license. Futhermore these requirements being fixed by law must 
be strictly adhered to and there can be no exceptions made of 
individual cases. 

The first thing necessary in making an application for State 
Stallion license is to give a detailed discription of the stallion; 
age, weight, height, color and markings. This is necessary for the 
purpose of identification, and also for the reason that it is incor- 
porated in the license certificate. Any omission will appear there. 
The next essential is the original pedigree registry certificate. The 
license certificate, which is issued indicates whether a horse is 
“pure bred,” “grade” or “cross bred,” and the wording of these certi- 
ficates is established by law. The “pure bred” certificate states the 
horse to be registered with an Association recognized by the United 
States Department of Agriculture, therefore the certificate of such 
associations is the only authority upon which a fpure bied” 
license can be issued; furthermore it is necessary to see the certifi- 
cate itself and not a copy, in order to establish the fact that the 
horse for which application is made is identical with the horse 
whose registration is reported. It is very important to have all 
transfers of ownership properly shown so that the present owner- 
ship of the horse may be confirmed. Unauthoritive tabulated 
pedigrees and advertising matter cannot be accepted for the issuance 
of a “pure bred” certificate. Any certificate or statement of pedi- 
gree must be properly authorized by officers of the Association 
which issued it and this must be an association which itself is 
authorized by the United States Department of Agriculture. The 
term “grade” as used in connection with these license certificates 
has a very broad meaning and includes all animals not fullfilling 
the requirements just set forth as necessary for a “pure bred” cer- 
tificate, with the exception of a small group whose sires and dams 
are both pure bred and properly registered but in associations 
of different breeds; to these are issued the third form of certificate 
designating them “cross bred.” Unfortunately there can be no 
discrimination so far as the wording of the “grade” certificates 
is concerned, between that issued to the horse whose eligibility 
to registration is denied only on account of an untraced third or 

fourth dam and the horse of the most mixed or nondescript breed- 

ing. The clause “not of pure breeding” which appears in the grade 
certificate should therefore be interpreted “not registered.” 

The third requirement is a fee of $2.00 which is necessary in 

all cases whether an animal be pure bred or not. This money is 

immediately turned over to the State Treasurer and no license 

can be issued until there has been a $2.00 remittance to cover it. 

Finally some certificate of soundness is demanded and this may 

be the sworn certificate of a qualified veterinarian licensed to prac- 
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tice in the Commonwealth of Pennsylvania or the owner himself 
may make affidavit that after diligent inquiry he believes his horse 
free from hereditary, contagious and transmissible unsoundness and 
disease. Unsoundness or disease of an hereditary nature will dis- 
qualify a horse for breeding purposes. 

If you, the stallion owners, have fulfilled your part to the letter 
there will be issued to you a State license certificate certifying to 
the description, breeding and soundness of your horse and author- 
izing him to be used for public service in the Commonwealth of 
Pennsylvania. 

The conditions that brought this law into effect: 
It is a well known fact that Pennsylvania consumes as many 

horses as any other one state with perhaps one exception, while 
in the matter of production she stands away down on the list. 
Inquiry into the matter leads me to believe that the production of 
horses is less than it was ten or fifteen years ago with no improve- 
ment whatever in the class of horses. I have been told by some of 
the largest deaiers in the State that it is impossible to secure any- 
thing like an adequate supply of horses of the quality, type and 
breeding which they require without going to distant states, al- 
though they would prefer to patronize the home breeders and are 
interested in improving the class and number of horses produced 
in this State. There can be no question that an increased activity 
in the horse breeding industry in this State would not only improve 
the number and sort of horses here, but would be found a source 
of profit to those engaged in it. I know that there will be excep- 
tions to this statement made on account of the fact that we cannot 
compete with the western farmer, who can undersell us and thus 
get our trade. So far as economy in production is concerned to- 
gether with the selling price on the farm, this is undoubtedly true; 
but in view of the fact that the majority of the highest class horses 
come East and that eastern buyers in the West always allow a liberal 
margin to cover the cost of getting these horses on eastern markets, 
our closer proximity to these markets will be found to offset to 
a considerable extent the advantage enjoyed by the western farmer 
in first cost of production. At any rate the question is not so 
much “Can we compete with the western horse raiser” as it is “Can 
we not find it to our advantage to raise more and better horses?” 

Three things may be charged as responsible for the lack of pro- 
gress made in the horse breeding industry in Pennsylvania in recent 
years. The first is the evident lack of a clear conception of what 
constitutes a good salable market horse. The second is an absence 
of good blood which may be expected to bring about improvement 
or the indiscriminate use of what little good blood is already avail- 
able, while the last and perhaps the most serious condition re- 
sponsible for the present state of affairs is the persistance of the 
breeder to patronize the cheap, inferior sire and his failure to man- 
ifest any disposition to patronize well bred horses of desirable type 
at the higher fee which their greater cost makes necessary. 
Much may be done in correcting ideals and spreading general 

information concerning the market types of horses, by the county 
fair associations. I would emphasize the importance of showering 
awards as educational features. Successful competition in the show 
ring would not be regarded as simply a menas of distributing 
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ribbons and cash prizes but as setting forth the most desirable 
types for the benefit and edification of the breeding community. 
A comprehensive classification of entries followed by consistent 
and accurate awards based on that classification, will do much to 
raise the standard of the livestock produced in the community. 
Not until we have higher ideals and a more liberal view of the 
breeding business is taken can we expect many horses of approved 
type and breeding, to be offered to our breeders. Some men have 
objected to superior stallions being brought to this State until 
we have on our farms a class of mares better adapted to give most 
satisfactory results in mating with these horses. However much 
we appreciate the importance of the dam in determining improve- 
ment, we must admit that improvement in a far greater number of 
individuals will follow the use of a superior sire than when the 
dams only are of improved character. Grading up is the best means 
of improving our farm mares and the most important factor in 
the grading up process is the pure bred stallion of superior type, 
conformation and breeding. It is for this reason that the first 
step to encourage horse breeding in Pennsylvania has been directed 
to the stallion, by regulating the services to be offered to the breed- 
ing public. 
We have just reason to feel proud of the achievement of our 

American breeders, but we must admit that most systematic im- 
provement in the production of horses is to be noted in Great Brit- 
ain, France, Germany and Belgium. In all of these countries the 
work is more or less under Government control and patronage and 
the methods involved pretain, first of all, to the regulation of stal- 
lion services. This system is most complete and effective in France 
where all horse breeding is under direction of the Director Gen- 
eral and all horses whose services are offered to the public have 
passed a system of government inspection. They are first certified 
free from roaring and periodic ophthalmia or moon blindness, which 
are the two conditions constituting hereditary unsoundness in 
France, After being certified sound by the veterinarian, the brand- 
ed star on the neck being the stamp of such certification, they are 
turned over to the inspectors who classify them according to merit. 
First of all it should be remembered that a large number of the 
stallions used for breeding purposes in France are in Government 
studs. Of these owned by private individuals three classes are made 
by the Government officials. The first class designated “approved,” 
and represents one of the most superior type and breeding, the 
patronage of which is especially commended, in fact, the owners 
of these stallions are paid an annual subsidy by the government 
making it possible for them to stand at such a fee as to place their 
services within reach of most breeders. The second class consists 
of those stallions which are not quite up to the standard of “ap- 
proved,” but which are nevertheless useful breeding horses. These 
receive no subsidies but have the authority of the government 
to stand for public service and therefore are termed “authorized.” 
In the third class are those horses of no especial merit but which 
are allowed to remain in the breeding ranks on account of the fact 
that they have been certified to be sound. This class is therefore 
designated “certified.” Any stallion which is neither owned by 

40 
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the Government nor inspected by Government officials and class- 
ified in one of these groups standing for public service in France, 
does so surreptitiously. 

Following the precedent of France, some of the Canadian Provin- 
ces and Wisconsin, Minnesota, Utah and Iowa of the states have 
taken up the matter of improvement in horse breeding and have 
passed laws regulating the service of stallions. The passage of 
similar laws is at this time being contemplated in the states of 
New Jersey, Ohio, Kansas and Indiana, the indications being that 
there will eventually be uniform laws in the majority of the states 
controlling this phase of horse breeding. 

There seems to be very little question of the benefits to be de- 
rived from the operation of a law of this sort, although I am 
aware that some criticism is made of the means taken to attain 
the desired end. It should be borne in mind by those disposed to 
doubt the wisdom of the parties responsible for the form of the 
present Pennsylvania law that at best a radical measure and sudden 
enactment will bring to an abrupt ending the practices of certain 
men who have suffered no interference whatever for years and 
even generations. The enforcement of laws is usually intended to 
drive rather than lead, yet there is much of an educational nature 
about the successful administration of the law in question. It was 
necessary that the act be originally framed in such a way as to 
make its immediate operation possible with beneficial results, at the 
Same time avoiding such opposition as might in the first place, 
prevent its ever becoming a law or make impossible its administra- 
tion in case it passed the legislature. The two points most com- 
monly assailed are those pertaining to the licensing of other than 
pure bred stallions and the issuing of licenses on the basis of the 
owner’s affidavit of soundness. In defence of the first it may be 
said that it would be practically impossible to retire from the ser- 
vice at this time all but pure bred stallions in the State of Penn- 
sylvania. While the grandsire as a rule is an uncertain proposi- 
tion, his patronage to be discouraged, there are undoubtedly many 
useful sires now in service for which pure bred state license certifi- 
cates could not be secured. What the law does do is to prevent mis- 
representations in the matter of a horse’s breeding thereby creating 
a sentiment in favor of the pure bred horse which may eventually 
result in his being the only one authorized by the State Depart- 
ment of Agriculture. It was necessary to accept the owner’s affi- 
davit of soundness on account of the fact that in some counties 
there are no qualified veterinarians and to demand a veternarian’s 
certificate of soundness would be to impose the next thing to an 
impossibility upon the owner. No doubt this privilege is sometimes 
taken advantage of but those ‘cases will usually be found to work 
themselves out to a satisfactory adjustment. The time will prob- 
able come, as it has already in Wisconsin and Minnesota, when the 
owner’s affidavit will no longer be accepted. The law as it now 
stands must not be regarded as final but subject to amendment from 
time to time. While purposely made rather open to begin with 
there may be a gradual tightening up as time goes on 
and its administration shows up certain changes which 
could be made to advantage. Now I have left for considera- 
tion one matter which I would like to hear discussed at this meeting. 
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Our law makes provision for a special certificate of approval to 
be awarded after the French custom to horses of superior type, 
conformation and breeding. We have received a number of appli- 
cations for these special certificates, but as yet none have been 
awarded for the reason that a system of making these awards, which 
of necessity must be uniform has not been satisfactorily worked 
out. It is proposed to organized in the various counties or breeding 
districts, stallion parade associations whose main object shall be 
the holding of an annual exhibition of all breeding horses in that 
locality. This would result in all eligible horses being centralized 
at a given point when the award of a special certificate of approval 
could be conveniently made. The judges, however, who are to 
make the awards should adhere to a uniformly high standard of 
excellence in order that these certificates may have the same sig- 
nificance no matter where secured. The ideal system would be that 
which admitted of all awards being made by a commission appoint- 
ed for that purpose, however, since the territory to be covered is 
so great and the funds available for this work so limited, such a 
System does not seem possible at this time. In Canada where these 
shows have been held with marked success two judges, one a vet- 
erinarian, are appointed in each district. 
The objection may be raised, that such a plan would necessitate 

taking the horses a long way from home thereby imposing some 
expense upon the owners; but this very thing would have the de- 
sirable effect in that result in only those horses which were very 
certain to receive recognition being presented for the special awards. 
It has worked well in other countries and as much may be expected 
of it here. 

In conclusion, gentlemen, I would like to ask your co-operation in 
the administration of this State stallion law. Consider its intent 
rather than the present form which is subject to modification, as 
suggested by you, at each subsequent meeting of the legislature. 
The first step necessary in the enforcement of this act is to reach 
every stallion owner in the State with notification of its existence 
and his obligations to it. In many cases it is then necessary to 
explain more in detail some of the provisions of the act which may 
not be well understood. In both of these essential steps you mem- 
bers of the Pennsylvania Livestock Breeders’ Association can by 
your co-operation aid materially in securing the results which it 
is hoped to attain and it is with that fact in view that this matter 
has been discussed before you today. 

SOME THINGS IN DAIRY FARMING. 

By HON. W. D. HOARD, Fort Atkinson, Wis., Editor of Hoard’s Dairyman. 

What does it mean to be a dairy farmer of today? This is a very 
important question to everyone down the long line of men who make 
up this great dairy industry. There is no man in that line who is as 
important to the industry, as the farmer back on the farm. On him 
must rest nearly every important consideration; the quantity of the 
product, the quality of it, for here he governs completely, the sta- 
bility of it for if he finds it unprofitable the whole line wavers and is 
thrown into confusion. It is his honor, conscience, intelligence and 
watchful care that determines the quality of all the products of the 
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cow. On quality depends consumption, and on consumption depends 
price and profit. All this depends on the man behind the cow. 
Then, besides, the character of the cow herself depends on his in- 
telligence, discernment and enterprise. 

The dairy farmer is the man at the switch sending the train along 
the right track or stalling it on a siding. 
We have only to think this business of dairying out to its roots 

and branches to see that all the forces of education, law and public 
opinion should be enlisted to make the dairy farmer understand his 
own importance to the whole, and fully and thoroughly understand 
what it means to be a dairy farmer of today. 

In thousands of instances the love of money, larger prafit, better 
reward, is not enough to make thinkers of unthinking men, who keep 
cows and unprofitably fill the place of a profitable dairy farmer. 
And so there must be constant agitation of the subject: constant 
stirring of thought, constant holding of conventions and institutes; 
constant reading and study, that if possible, these men who keep cows 
and do not realize what dairying means, may be reached and lifted up 
until they can see the question in its true light. 

Think of the great width of this question. Think of the vast army 
of men it supports from the farm to the creamery and cheese factory; 
of the thousands of dealers and commission merchants; of the manu- 
facturers of machinery and dairy supplies; of the great transporta- 
tion interests on both sea and land that look to it for sustenance. 
Then think of the millions of consumers who wait upon the cow and 
all these intermediaries for their daily food. The cow makes it 
right, pure and good. If there is anything wrong with it, it comes 
from the ignorance, indifference and willful neglect of the men who 
stand between the cow and the consumer. Chief among these is the 
farmer. He must be held to the largest responsibility for he has 
the most to do with the milk at the time of its greatest liability to 
bad impressions. At every stage beyond him modern science has 
done more to perfect the way than it has at the farm, and this for 
the reason that farmers, as a class, have not believed in science. 
They have not taken an educated mental interest in their business. 
The domain of science is in the mind and farmers have had but 
little mind for it. Hence, they do not see how it bears upon their 
work. The greatest problem in agriculture today is to get the 
farmer to see where science touches him and his life work and so. 
take advantage of what she has to give. 

Right here lies the larger meaning of dairy farming. I have 
spoken thus in a general sense so we may take a larger view for a 
moment of the great field dairying occupies and the necessity that 
exists that the dairy farmer should comprehend well his own relation 
toit. Ihave selected a few special lines to talk upon that bear most 
sharply upon the farmer. First of these is the breeding of the right 
kind of a cow for his work. Do you know that when we come to 
study into this question, it is absolutely appalling to see what enor- 
mous losses the farmers of the country sustain because they will 
persist in breeding and keeping cows unfit for dairy work. 

Hoard’s Dairyman has spent $3,000 in taking cow censuses in ten 
states, from Iowa and Minnesota all the way to New England. In 
several of these states such as Wisconsin, Ohio and New York, 
several censuses have been taken. As accurate study as possible 
was made of each cow, in each herd, and a statement made of what 
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she earned at the creamery and what she cost in feed. 
From this mass of testimony, the best that has ever been at- 

peated, we find that fully one-third of the cows are kept at actual 
Oss. 
Think what a drain upon the farmer and the country this is. Is 

it not time that the men who keep cows tried to obtain a better 
understanding of what it means to be a dairy farmer? 

The Upward Step. 

We are all effected by our environment. How universally true is 
the old saying “A man is known by the company he keeps.” There 
is no getting away from the influence of association. Every farmer 
is subject it. The books and papers he reads are his associates, just 
as much as the men he meets. One of the greatest dairymen Wis- 
consin ever produced was Hiram Smith, of Sheboygan county, who 
died in 1890 and for whom one of the important buildings on the 
University Campus, the Hiram Smith Hall, was named. One of his 
favorite sayings was, “A registered sire is a great educator. It is 
an upward step.” He had seen farmers about him in all stages of 
development and with no development and he declared that there 
was no hope of a man’s upward progress as a farmer just as long as 
he kept a grade or scrub sire. Here again do we see the effect of 
the law of association. We have noted it ourself in hundreds of 
instances. All about us in Jefferson county, Wisconsin, now noted 
for its production of dairy cattle, are farmers who have made hand- 
some progress in knowledge and wealth. Their progress dates from 
the very hour that they commenced keeping a pure-bred sire. A 
large proportion of them are Germans, who have been obliged to 
learn to read English in a slow and difficult manner. They saw the 
improvement that came in their neighbor’s cattle from such a sire. 
That set them to thinking. Buyers came and paid more for the 
heifers and cows from such sires. The buyers were a different order 
of men. They talked on an upward grade. Here was another 
association. One good sire at registered prices succeeded another. 
That was more association. Their minds began to expand; they 
could see more in this business of dairy farming. Their farms are 
selling for $100 to $150 an acre. They sell annually a half million 
dollars’ worth of cattle. Their sons are going ahead, making more 
intelligent dairy farmers than did the fathers. They are attending 
the short course at the College of Agriculture. Several of them 
have branched out into breeding registered cattle. In 20 years there 
will be hundreds of such breeders in Jefferson county. Who can 
measure the influence and effect upon a farmer when he commences 
to associate with pure-bred cattle? 

Yes, Hiram Smith was right,“‘A registered sire is a great educator.” 
Verily, “A man is known by the company he keeps.” Scrub cattle 
will hold a man down to scrub ideas on general farming. There can 
be no “upward step.” The influence is retroactive on both the 
farmer and his cattle. Better ideas lie at the bottom of all better- 
ment. 

There are a hundred copies of dairy and agricultural papers read 
by our Jefferson county farmers today where there was one 20 years 
ago. The barns, the fences, the fields of alfalfa, clover and corn, all 
show an upward trend in thought as well as in the methods they 
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practice. How powerful has been the reflex effect of this law of 
association. Let us be careful of the company we keep. “Birds of 
a feather flock together.” When a man buys a registered sire he 
gives notice to the world that he is on an up grade himself in his 
ideas of cattle. It will not be long before he will think towards 
improvement in other things. 

Keep the Calves Dry and Clean. 

Every human mother, that is fit to be a mother, knows that if her 
baby is allowed to remain wet and uncleanly, it will soon grow 
sickly. The bovine baby is strictly amenable to the same law. 
Every calf raiser must have seen the ill effects of allowing calves to 
lie in their own voidings and urine. A farmer was once showing us 
his stock. His horses were bedded down with an abundance of 
straw. His calves were lying in filth and moisture that made us 
indignant to behold. “What are you raising those calves for?” we 
asked. “Tio make cows of them,” he replied. “Oh, no, you are not. 
You are raising them to be weak sickly failures,’ was our answer, 
He confessed to us that he had lost a good many calves, but he never 
had thought that the way he kept them was the cause. 

Turn a calf or a pig out in the woods and it will find for itself a 
bed of dry leaves in a clean place, and they will keep healthy, if they 
have food enough. 

In my own calf stable every winter are from 25 to 30 calves. 
Around the outside, next to the wall, is a feeding alley. Then comes 
a row of stanchions, the only place on the premises where I use a 
stanchion. Then comes the open ample room witha dirt floor. This 
is covered every day, and if necessary, twice a day, either with bright 
dry straw or shavings. This floor is sprinkled night and morning 
with a good disinfectant. The calves are fed in these stanchions, 
with skim milk, fresh from the separator, in clean tin pails twice a 
day. Then they are given a feed of oats or barley meal, followed by 
alfalfa hay. All this consumes an hour, say. Then they are let out 
of the stanchions to run at will on the floor. Twice a day they are 
let out in the big barnyard to have a run and play. Fresh water is 
kept standing before them, on the floor of the stable, all the time. 
Now this care takes a little time and thought. But you can never 

have skill and good judgment, nor the rewards of skill and judg- 
ment, unless you invest time and thought. All this care has great 
effect on the future cow. I have raised but one heifer, pure bred 
or grade, to cowhood in 15 years, that would not produce 300 pounds 
of butter and over a year. It is this careful developing, care and 
feed, I believe, aided by good breeding, that has given me these 
results. 

Don’t you think I have made a good deal more money with my 
cows by this method, than I would have if I had pursued the com- 
mon neglectful way? Farmers have not yet begun to think on the 
fine possibilities there are in the production of valuable cows. The 
demand for dairy products, all over the Union, is far ahead of the 
supply. And the cleaner, sweeter, more perfect we make that pro- 
duct the more does the demand increase. 

Think of the demand there is, today, for good cows. A few weeks 
ago Mr. F. B. Fargo, of Lake Mills, Wis., placed a five-line ad. in 
Hoard’s Dairyman, offering to furnish Holstein cows by the car- 
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load. In two weeks time he had received hundreds of letters, as 
far distant as Texas, Mexico, California, Oregon and the states 
on the Atlantic coast, the writers of which were all anxious for 
one or more car-loads. He was amazed at the demand. It is so 
in other dairy breeds. Don’t you think it will pay to turn your 
attention to the question of producing superior cows for your own 
use and the market? 

The present methods of handling cows, in the great milk producing 
centers amount to the destruction almost of all calf raising. Cows 
are bought, fed high for a year or so, and sold to the butcher. This 
makes all the better the chance for the intelligent, far sighted, 
dairy farmer to make a handsome profit in growing cows to supply 
that market. 

A Good Bull. 

There is a great host of dairy farmers who cannot yet see the 
cash advantage of buying a pure-bred bull and paying the going 
price for him. The price blinds their eyes, and so they go around 
looking for a cheap bull, not one that can bring them something 
good in return. They will say, “Oh, ’m not breeding registered 
stock. {I cannot afford to pay the regular price for a bull.” That 
is short sighted economy as sure as you live. They are keeping 
down the quality of their own cows in the future and the value of 
the young heifers they want to sell. An Jllinois man who annually 
buys over a hundred thousand dollars’ worth of cows and heifers 
in Jefferson county, Wis., said to me recently. “I buy a cow on her 
looks, but I never buy a heifer until I take a look at her sire. If 
he is a good one, I am more confident of the value of the heifer.” 

Now, here is a practical example drawn from my own experience: 
In February, 1902, the Guernsey bull, Starlight’s Excelsior 7992, 
was born. He was bred by the late N. P. Fairbanks, of Lake Gen- 
eve, Wis., I bought him when little more than a calf, paying a 
price up in the hundreds for him. I was attracted to him by the 
rich character of his pedigree, the excellent record of the cows 
back of him and his strong prepotent appearance. He will be five 
years old in February next, and in his prime. From that bull I 
have sold $810 worth of grade Guernsey heifer calves, $1,500 worth 
of registered heifer calves, $2,000 worth of registered bull calves, 
making a total of cash sales of calves, from him of $4,310. I have 

on hand six of his heifers in milk two years old that I can sell any 
day for $1,500, and 18 of his calves with nine more to come that 
are worth at a low estimate $2,500. This makes the total value 
of his stock up to date, $8,310. Cut it in two, giving one-half of 
the value to the cows and then the bull stands credited with $4,155. 

Could I afford to pay a good price for him? 
When I was a boy I read in an old almanac this verse: 

“A fiddler had a cow and he had nothing to feed her, 
So he took his fiddle and played the tune ‘Consider, cow! consider. 

Allow me for a few minutes to ring the changes on the word 
“consider.” Please consider that the grade heifer calves of this 
bull, such as any farmer can raise if he will but have rich blood 
in the bull to start with, brought me $810, double what he cost 
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me. It is hard to make dairy farmers see that they want good 
well-bred stock themselves, next, that there are thousands of other 
farmers that want it more than they do and are willing to pay for 
it. Consider, that there is no one form of our live stock today that 
is so scarce as good cows; that in the natural evolution of public 
conviction, cows will be scarcer owing to weeding out of unfit 
cows and consequent reduction of the size of the herds; that the 
consumption of milk as a food is increasing to an enormous extent 
and as a consequence is stiffening the prices of butter and cheese. 
In most of the butter and cheese producing districts there is a 
noticeable lessening of production owing to the drainage of cows 
away to other sections for city milk production. 

Consider, that in all these city milk producing districts there 
are but very few calves raised, while the cows are kept rarely more 
than three years. 

Consider, that only one-half of all the calves are heifers and of 
these but a small percentage reach cowhood, that consequently 
the increase of cows in so great a dairy state as Wisconsin has 
been only 54 per cent yearly from 1850 to 1900. Consider, that every 
child born is a consumer of milk but not always of meat. 

Consider that the enormous increase in the population of this 
country is vastly ahead of the increase in the cow population. Con- 
sider, all these things as having a bearing on the future of the 
dairy industry and then tell me if you do not think there is a good 
prospect ahead for the farmer who will go into the business of 
producing and rearing first class dairy cows, bred from sires of 
undoubted dairy parentage. 

I have a neighbor, a bright keen German dairy farmer. He buys, 
every four or five years, the best registered Guernsey bull calf he 
can find to replace his old bull in a year or so. He pays handsome 
prices for his bulls and he will not buy a cheap animal. Mind you 
his herd is nearly all grade cows. He is a fine calf raiser and sells 
annually from 8 to 10 young heifers and yearlings for from $25 to 
$40 each, and he has quick sale for all he can produce. He will 
tell you every time that the great factor of success with him is the 
high quality of the bull he keeps. Don’t you think his advanced 
ideas pay him better than as though they were of the ordinary 
unthrifty, unprogressive order? He lives on a rented form of 171 
acres and he gives cash receipts of the farm in butter, cream, hogs, 
poultry, young cattle, etc., to the amount of $4,000 annually and he 
has half of it. Don’t you think it pays him to practice advanced 
ideas in farming? 

The Matter of Breed. 

It is a common thing to hear men say: “Pay no attention to the 
matter of breed in cows. What you want is a cow that will do 
business at the pail.” That sort of talk is very superficial. The 
question of breed is a very important one. The farmers of Minn- 
esota followed Prof. Shaw for years and as he told them, selected 
beef bred bulls to breed “dual purpose” cows for dairy work. 

They found at last, to their sorrow, that they were getting the 
loosing end of the bargain. Their cows were failures as dairy ani- 
mals. Hoard’s Dairyman warned them against the practice and 
anybody who had an understanding of the effects of breed on feed, 
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could have told them the same. For years the farmers of Iowa 
have been advised the same thing. All the forces of agricultural 
education were put in requisition to hold them to the “dual pur- 
pose” idea. But the cows resulting from such breeding are not, 
as a rule, economic dairy animals. 

The Iowa farmers, those of them who are looking into the thing, 
are finding that with such cows, they are losing more at the pail 
than they are making in beef. And so they are getting around. 
Hoard’s Dairyman has for years preached this doctrine: If you 
want milk you must breed for it, and breed for it specifically. 

Mistakes in breeding are a long time in making themselves felt. 
Hence the importance to every farmer that he should have correct 
ideas as to the principles of breeding. No wonder that he is con- 
fused when well-known teachers and breeders juggle with these 
principles. It is as though one said, “Twice two is either three or 
five just as you want it.” Yes, there is a great deal in breed. We 
once heard a story of a “dual purpose” man who went to hire out 
as a teacher of a country district school. The clerk asked him a 
few questions among which was this: “Is the earth round or flat?” 
“Well,” said the man, “teach’em both ways, just as they want.” 
A great many farmers have wanted “dual purpose” cows if they 

could get them. They called for that kind of teaching and they 
got it. But it was wrong, and they are finding it out in the last 
analysis of real practical results, at the pail. The farmers who 
stand by the dairy bred cow are winning by it. Yes, there is a 
good deal in breed. 

I spoke of the effect of breed on feed. Here is a great mystery 
that no man has solved. Here stands a bale of hay. On one side 
is a cow; on the other side a sheep, on the other side a horse. In 
one case the result is milk, in the other wool, in the other speed 
or draft, and the same mystery appears in the family of animals. 
Twelve quarts of oats fed to J. I. C. resulted in a mile in 2:10. That 
was the speed product of 12 quarts of oats, provided they were 
fed to J. I. C. Two cows stand side by side in my barn. They 
are of the same breed, and both are fed the same ration. One cow 
takes that food and turns out two pounds of butter fat a day, 
the other one pound. What is the secret through which comes 
such a wide disparity of results? So far as we can see it is individ- 
uality. 
Now men have seized upon these individual traits in animals. 

They are functional in character. By steadfast, patient work mat- 
ing agreeing individualities or functions together, after a long 
time they have established these traits as breed characteristics 
and we have the speed or draft function in horses, the milk and 
butter trait, of the meat producing trait in cattle, the fine wool or 
mutton function in sheep, and so on. A great ‘variety of ruling 
traits have been established. But it is very slow work. Nature 
yields but reluctantly to any and all modifications of structure 
and specific purpose. 

The modern dairy cow, as has been well said, is an artificial pro- 
duct. She is greatly needed i in the sharp, close economy of our farm- 
ing work because of the sreatly increasing demand for her product. 

40—7—1908. 
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The modern dairy cow is not a rustler. She must be given care, 
surroundings or environment, and feed suitable to her artificial 
nature, if you expect the results she is capable of giving. 

Then comes the everlasting proposition of farm economics, 
reducing the cost of production. When I turned to these two cows, 
one giving me twice the product for the same cost of food that 
the other does, I naturally enquire how this comes. Now when I 
find that the first cow comes down from a better line of producing 
ancestors than the other, it is apt to impress me with the idea 
that there is something in breeding, not everything, but something. 
Now, all there is to the question of breeding for specific qualities 

or traits, is the attempt to establish as a breed characteristic, that 
which originally existed as an individual characteristic. So after 
a long time, we have the Holstein cow with her peculiar traits, 
bred into her for a thousand years; the Ayrshire with hers, the 
Jersey and the Guernsey with theirs. If you study her you will 
find that nature does her best work in straight lines, and in obed- 
ience to single purposes. If you attempt to make her construct a 
combined speed and draft horse, or a combined milk and beef cow, 
she tells you at once that the structural type or form of each is 
different, owing to the demand of differing functions, the same 
as the difference in form of the sewing machine and the mowing 

machine. 
She tells you also that established prepotencies of heredity, one 

opposing the other, cannot be mated and combined to the estab- 
lishment of a third prepotency partaking of the nature of both. 

She tells you further, that such a forced combination results 
in a conflict of prepotencies and no wise breeder will set Nature 
to fighting herself. Our “dual purpose” friends have made one 
serious mistake. They have based their theory too much on the 
sporadic or occasional appearance of some mose excellent cow 
here and there in their ranks. They have gone on building the 
beefiest bulls they could produce, paying no attention to the laws 
of dairy form and function, and expecting profitable milk results 
from such a contradictory combination. d 

I have asked for two years the question: Where are the Short- 
horn bulls, for instance, that show in their form and outline, a milk 
heredity, or than can be depended on to breed with any profitable 
certainty for milk production? This ignoring almost together the 
male line of decent, all the time breeding from the beefiest of beef 
heredity, and then talking about “a milking strain” is unscientific, 
impracticable, and as the old Yankee said “insensible.” 
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LIST OF OFFICERS OF THE PENNSYLVANIA BREEDERS’ 
ASSOCIATION AND THE PENNSYLVANIA DAIRY UNION 
FOR THE YEAR 1909, WITH ADDRESSES DELIVERED AND 
PAPERS READ AT THE JOINT MEETING OF SAID ASSOCIA- 
TIONS, HELD AT HARRISBURG, PA., JANUARY 28 AND 29, 
1903. 

PENNSYLVANIA BREEDERWS’ ASSOCIATION OFFICERS. 

PRESIDENT. 

W. C. NORTON, Waymart. 

1ST VICE PRESIDENT. 

DR. LEONARD PEARSON, Philadelphia. 

2D VICE PRESIDENT. 

M. P. SHOEMAKER, Greensburg. 

SECRETARY. 

E. S. BAYARD, East End, Pittsburg. 

TREASURER. 

J. F. LANTZ, Wyebrook. 

THE PENNSYLVANIA DAIRY UNION. 

OFFICERS FOR 1908. 

PRESIDENT. 

W. E. PERHAM, Niagara. 

VICE PRESIDENT. 

J. G. REIST, Mount Joy. 

SECRETARY. 

PROF. H. E. VAN NORMAN, State College. 

TREASURER. 

W. D. MARSHALL, Lyndell. 

MARKET MILK. 

By C. B. LANE, Acting Chief Dairy Division, U. S. Department of Agriculture. 

We are here today to consider the most important food, the cheap- 
est food, the food that nourishes four-fifths of the babies of this 
country, the food that has no substitute, the food that has been 
called God's best gift to man, pure milk. 

The problem of providing clean, healthful milk for the ninety mil- 
lion people of this country is occupying the attention of the physician, 
the chemist, the bacteriologist, the veterinarian and the sanitarian 
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as never before. It is only a few short years since the science of 
bacteriology was applied to the milk supply of cities, and since then 
we have really given this subject of milk much serious thought. 
When I was a boy on the farm, milk was milk and one farmers’ milk 
was considered just as good as anothers’. Sometimes it was dirty, 
but no special attention was paid to it. Now, since we know more 
about bacteriology, since we know more about the cause of disease, 
since we know that poisonous toxins develop in dirty milk and pro- 
duce disease and death, we are giving more attention to these 
matters. 

The question of sanitation, then, is one that is uppermost in the 
minds of people to-day. No science has made more rapid progress 
during the last few years than this. The entire civilized world is 
throwing itself into the fight against unnecessary and shameful loss 
of life resulting from unsanitary conditions, from impure milk, and 
from all impure food supplies. It is said today that national intel- 
ligence may be known by a given nation’s sanitation. General condi- 
tions being the same, the city having the best milk has by far the 
lowest death rate. One city in our own country reduced the death 
rate more than one half through a better milk supply. The city of 
Copenhagen, Denmark, which once had the reputation of a high death 
rate, now has one of the lowest in the world, for the same reason. 

The demand is made that the dairymen of this country improve 
their methods, adopt new standards, and meet new demands. Some 
of the sanitary theories may be overdrawn and some unfair demands 
may sometimes be made upon producers, but there is one thing certain, 
that the dairymen of Pennsylvania and of every other state will have 
to deal with this reform movement, and how he can best do it is the 
problem we have before us here to-day. I might say here, that the 
demand is also made, and rightly, that the consumer do his part 
toward bringing about an improvement in the product which he has 
on his table daily. If I were to pass judgment on the producer and 
consumer, I am inclined to think I would give the producer the credit 
for having advanced farthest in doing his part in the fight for pure 
milk. The consumer needs to be educated to take proper care of milk 
when it reaches his door. Unfortunately, the law stops at the con- 
sumer’s door, but it follows the producer all the way from the cow 
to the kitchen. If we should examine conditions to-day, we should 
find many a filthy ice-box that was ten times worse than the dairy- 
man’s milk house. The consumer needs to look up the source of his 
supply and to pay the dairyman a living price when the product is 
delivered to him in good condition, and not be looking for the cheap- 
est milk he can buy. The average consumer is surprisingly ignorant 
concerning his milk supply. He not only does not realize the im- 
portance of having pure milk, but is ignorant concerning its greater 
cost. Three-fourths of the milk consumers of this country have never 
looked up the source of their supplies or seen any account of it. 
The consumer has often been held up in a favorable light by those who 
have agitated the cause of better milk, but, as a matter of fact, the 
milk dealer who rubs up against him, knows that he is usually only 
concerned with the lowest price at which he can buy milk that is 
sweet and has lots of cream. Your dairymen all over the country 
have speculated to their sorrow on the theory that people will pay 
extra for milk that is clean. To prove this, if we investigate the milk 
business in any large city, we shall find that the dirty, careless, price- 
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cutting distributor is still patronized and still holds on to his busi- 
ness. So I say that while some dairymen should be denounced for 
the methods they pursue, at the same time a demand should be created 
for better milk on the part of the consumer, and I am convinced that 
such a demand would be readily supplied. It is true that some pro- 
gress is being made along this line, for which some credit should be 
given to the producer and dealer, some to laws and regulations, but 
very little to the consumer. He is the stumbling block in the work 
of improvement, and it will be necessary first to educate him, before 
any very rapid progress can be made. Just as long as the consumer 
demands cheap milk, just so long he is encouraging uncleanliness, 
the keeping of diseased cows, the watering of milk and the use of 
preservatives. 

Not Altogether a Question of Higher Price. 

The fact should not be overlooked that the vital question financially 
is not so much securing a better price as it is cheaper production. 
To illustrate: In one county in your neighboring state that was in- 
vestigated, it was found that more than half of the farmers were 
getting less than 3,500 pounds of milk a year from their cows, and 
more than half received, less than a dollar for every dollar they spent 
in food. We need to look at things more and more from a business 
standpoint. Is it to be wondered at that these men receive only 
beggarly returns from their cows when only one dairyman out of ten 
read any paper devoted especially to his life work? 

Our Ideals are Changing. 

With higher ideals of food products and better knowledge of bac- 
teria and sanitation, our view point is constantly changing. What 
was considered clean milk five years ago is not considered clean milk 
at all to-day. The commercial value of milk and cream has, until 
recently, been rated entirely on the basis of the fat and solids they 
contained; but now we are going a step farther and giving attention 
to the preparation of market milk as distinct from production and a 
standard is required not only for its chemical composition, but for 
dirt, bacteria, pus cells, temperature, freedom from disease-germs, 
etc. In other words, cleanliness is considered a commercial quality 
and we are depending more and more upon the laboratory to assist 
in regulating the quality of the milk supply. This is as it should be. 
We have never given attention enough to this matter. 

Incentive to Produce Better Milk. 

I saw this statement in a recent dairy paper—“No encouragement 
is offered the sanitary dairyman except that branch known as ‘certi- 
fied milk’ where extremes of expense have often made the product 
prohibitive.” I cannot entirely agree with this for there is beginning 
to be a decided trend toward better prices for better milk. For ex- 
ample: One large milk company in a certain state notified the farmers 
that 10 per cent. per can would be paid over and above the market 
price to all dairies scoring more than 75 per cent. by the dairy in- 
spector and to all dairies whose premises scored less than 60 per cent., 
a reduction would be made; and further that no milk would be ac- 
cepted from farmers whose premises scored less than 50 per cent, 
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Now nearly all the leading companies have a clause in their contracts 
concerning the sanitary condition of the dairies. The New York City 
Board of Health now issues a certificate properly engraved, setting 
forth the high rating and excellence of farms scoring 90 or above. 
These certificates have aided dairymen to secure better prices for 
their product in hotels and private residences and the consumer has 
the satisfaction of knowing that the milk is produced exclusively on 
premises where proper attention is paid to sanitation and the health 
of the animals. 

A Few Points in Milk Production. 

The dairy industry, as far as it relates to the production of market 
milk, is rapidly undergoing a revolution and the changes demanded 
by the Boards of Health must necessarily increase the cost of pro- 
duction somewhat, but not to the extent that we are sometimes led 
to believe. Many of the careless methods which have been sanctioned 
in the past must go, and I think we are now agreed that they should. 
I believe the majority of dairymen are willing to do their part, but 
they do not want to be insulted into doing it and you cannot blame 
them. What then is required from the present day standpoint? 
In a few words, the demand is for clean, healthy cows, well lighted, 
well ventilated and clean, airy stables, tight, sound floors, clean, 
healthy attendants, clean utensils, prompt removal and cooling of the 
milk in a proper room used exclusively for the purpose and storage at 
a temperature below 60 degrees. 

I cannot recommend too strongly the use of the small-top milk pail 
in eliminating dirt and bacteria. In one instance where a study 
was made of this point, it was found that where the ordinary open 
pail was used, the bacteria count was 3,439,000 per cubic centimeter - 
as compared with 6,600 with the small top pail. 

Again, the use of the damp cloth in wiping the udders and flanks 
of the cow before milking, is very important in reducing the bacteria 
count. Stocking found that where this was practiced in one instance, 
the number of bacteria in the milk was 716 per cubic centimeter as 
compared with 7,058 per cubic centimeter where the moist cloth was 
not used. 

I would like to call attention, also, to the question of straining 
milk. I am satisfied that the dairymen are giving altogether too 
much attention to finding a stainer that will remove the dirt and too 
little attention to proper care and cleanliness in keeping the dirt 
out. In most instances when the milk passes through the strainer, 
nine-tenths of the bacteria and al] the bad flavors in the milk pass 
through also and all that remains is some coarse matter that can do 
no harm. Dairymen should learn that milk once dirty can never 
be cleansed by any process. 

Production of Clean Milk Not a Hardship. 

To illustrate: One dairyman had a bacteria count of 1,200,000, 
when sampled three hours after milking. Considerable time was spent 
in studying out a method of improvement which might be adopted 
at a small cost. Finally, a few more windows were put in, some 
canvass ventilation was used, a few coats of whitewash were applied, 
the milk was carefully cooled, and then the bacterial count of this 
milk came down to 100,000 per cubic centimeter at the same age. 
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The cost had been about two dollars, and now the milk was declared 
good enough for anybody to drink. From this illustration we are led 
to believe that the production of clean milk is not altogether a ques- 
tion of greater cost, but, rather of habit. 

Responsibility of the Health Officer. 

Laws must be always in force for the willful lawbreaker, the care- 
less and the ignorant, and the public should have a right to protect 
itself from disease or any impure product. Some of our city health 
departments have perhaps been a little too radical and have not always 
met the producer half way. The health officer should have patience 
and should endeavor to point out to the dairyman his faults and give 
him a fair chance to improve before condemning him. Co-operating 
is a good deal better than clubbing. Of course, it is understood that 
the persistently dirty dairyman must be dealt with with a firm hand; 
but the point I want to emphasize is, that the majority of dairymen 
are not wilfully dirty and that they are willing to do anything reason- 
able. But they need to be condemned less, and assisted and instructed 
and encouraged more. If the inspector could be looked upon as an 
instructor rather than as an official inspector on police duty, many 
of the difficulties between Health Boards and dairymen would dis- 
appear. Such instruction should be given right at the dairy farm, 
with the dairyman on the spot, and it should be given by capable 
and practical men. The dairyman has often had good reason for 
objecting to inspection. For example: An inspection force was 
appointed in a Western city, recently, which consisted of an engineer, 
a detective, a solicitor, a machinist, and an ex-policeman—a good 
example of what poor politics is doing in some of our large cities. 

The Score Card System of Inspection. 

The score card system of dairy inspection has proved very valuable 

to health officers in keeping records of all dairies in convenient form 
for ready reference; in keeping tab on the work of dairy inspectors, 
and as a basis for issuing permits. 

Advantages to the Inspector. 

The score card system shows the inspector what to look for, making 

it impossible to overlook any point of importance. The ratings of 

the dairies are kept as a permanent record by this system, and com- 

parisons can readily be made from one inspector to another and im- 

provements noted. It aids the inspector in making explanations to 

the dairymen, and he becomes an instructor and friend, rather than 

an officer whose visits are to be dreaded. 

Advantages to the Dairyman. 

The score card system points out details in the production and 

handling of milk, thus making it clear where the defects are and 

what ideal conditions should be. It encourages confidence among 

dairymen, as they all feel that they are being treated alike. It also 

leads to greater profits, as more attention is given to details, which 
is an important factor in any business. 
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Publicity Aids in Making Improvements. 

The publication of the results of inspection has a strong moral 
effect. Most dairymen have pride enough not to want to be at the 
bottom of the list, and if their record is published, there is a con- 
stant incentive for them to come up higher. The following shows the 
method of publishing scores in one city, as well as the condition of the 
dairies: 

DAIRY SCORES, 1906. 

Ratings. 
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No. 1,* | 18 21 20 15 20 94 
No. 2 19 22 20 12 19 92 
No. 3 12 19 20 12 19 82 
No. 4 10 21 19 13 19 82 
No. 5 11 1914 18 12 19 791 
No. 6 11 19 18 12 18 78 
No. 7 10 16 20 12 19 17 
No. 8 11 19 19 12 i5 76 
No. 9 9 20 19 8 19 15 
No. 1 9 19 17 11 18 74. 
No. U, 1 18 13 12 17 71 
No. 12, 1 1 16 12 18 68 
No. 13, 11 1414 16 9 15% 66 
No. 14, 9 ca 15 10 15 
No. 15, 1 13 13 10 11 58 
No. 16, 9 19 4 12 14 58 
No. 17, 8 10 4 12 14 48 
No. 10 8 6 12 45 
No. 19, 8 10 4 10 12 44 
No. 9 13 4 8 9 43 
No. 21, 6 8 4 9 12 39 
No. 5 2 6 5 15 33 

*These cattle are tuberculin tested. 

Inspectors’ Report of a Bad Dairy. 

Mr. A.: This is one of the most unsatisfactory supplies coming 
into town. The quality of the milk has been very poor, and the bacter- 
ial count high throughout the year. As will be noticed from the 
“dairy scores,” Mr. A. has a very poor stable; he bottles the milk in 
the basement of his house, and he has no sterilizing apparatus. 

Inspector’s Report of a Good Dairy. 

Mr. B.: This supply is well known to be first-class in every respect. 
Mr. B. has an up-to-date dairy with modern equipment, and his cattle 
are regularly attended by a veterinarian. During the past year one 
herd has been tuberculin tested, which makes his milk all the more 
desirable, 
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CREAMERY BUTTERMAKING. 

By H. H. DEAN, B. S. A., O. A. College, Guelph, Canada. 

“My countrymen know one another and you will love one another,” 
said a noted orator. We may modify this saying slightly and say— 
Americans and Canadians know one another better and you will learn 
much from each other. The Knights of the Churn, the Buttermaker 
and the Ladle, on both sides of the boundary line are both engaged in 
a similar good work, viz., making butter (oil) to lubricate the brains 
of the nations. You will never know how much good you have done 
in making the wheels of progress run more smoothly when good butter 
has been supplied, nor possibly how much harm has been done to brain 
workers who have been compelled to eat poor butter. 

While butter may be regarded as more or less of a luxury, in these 
modern times people say—Give us the luxuries of life and we will 
do without the necessities.” 
My first thought is to urge upon you the need of a broader outlook 

than is usually taken by the creamery buttermaker. Too often his 
interests, thoughts and whole attention are confined largely to the 
four walls of the creamery. Buttermakers, this ought not to be! 
The up-to-date buttermaker or creamery manager needs to know 
something about cows, their proper feeding and care, how to produce 
milk and cream cheaply and abundantly, how to operate hand sepa- 
rators, etc., so that he may be a mine of useful information to patrons. 
Ichabod is written in large letters over the door of every creamery 
which does not study the problems of the milk and cream producer. 
The creamery owner, manager or buttermaker needs to assist patrons 
to produce more and better feed, which will enable him to keep more 
and better cows, which will produce more and better milk and cream, 
which will allow the creamery to pay better prices, which will enable 
the farmers to buy or grow more and better feed, for more and better 
cows, which means greater prosperity for both farmers and cream- 
erymen. 

Causes of and Remedies for Poor Butter. 

That there is a great deal of poor butter made in both Canada and 

the United States, seems to be admitted by nearly everyone. As to 

causes and remedies there is, and doubtless always will be, room for 

considerable difference of opinion. Nearly everyone who writes or 

speaks on the subject has his or her own opinion on the subject and 

feels quite sure that if the special points outlined by him were to re- 

ceive attention the poor butter would soon disppear. Some advise 

legislation, others Pasteurization and others education—and some all 

three. To the writer it seems that there are three primary causes 

cf poor butter—bad cream, incompetent buttermakers, defective 

marketing. We are aware that these are very wide propositions but 

until we desist talkine“elittering generalities” and get down to 

something definite we shall accomplish very little in the way of 

improvement, 
Bad Cream. 

The causes of bad cream are—careless, dirty producers; cream 

haulers the same; not collecting cream often enough to have it arrive 

at the creamery in a sweet, wholesome condition ; and paying the same 

price for all kinds and qualities of cream. The remedy for this state 

41 
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of affairs is wise legislation. “Knowledge is power’ says Luther 
Burbank, but it requires to be combined with wisdom to be useful.” 
We see no reason why the qualities which cream must possess before 
it may be manufactured into butter, may not be defined by law and 
why such a law should not be enforced. We further see no reason why 
a practicable method of rewarding skill and honesty cannot be worked 
out to the satisfaction of all. 

Incompetent Buttermakers. 

The cause of these is to be found in the fact that it is frequently 
considered unnecessary to possess any special brain power, or extra 
skill to make butter—“why any woman can make butter!” Thus does 
the “lord of creation” easily dismiss the whole question and at the 
same time cast a slur upon the brains and skill of womankind. In 
order to obtain effective improvement in the class of men who make 
butter, we are of opinion that only competent, trained men, who 
possess certificates of ability from some institution of recognized 
standing, ought to be allowed to make butter. It would be wise 
also to have these revocable, if in the judgment tof a competent 
Board of Examiners, the persen holding a certificate should prove 
unworthy. In this instance we should recommend a combination 
of education and legislation. 

Defective Marketing. 

This is probably the most difficult part of the whole question to 
deal with, yet it ought to be the easiest. While it might not be easy 
to enforce, we should favor standards of temperature and cleanliness 
in refrigerators, butter cellars, etc., and would advise prohibiting 
the selling of butter, except for special purposes after it had been 
made for a certain length of time—say three months. This would 
mean the branding of the date of manufacture on each and every 
package of butter. It may not be practicable to do this, but it looks 
to us as if the dealer, to a large extent, is working off stale goods on 
the public and that a really fresh article is difficult to obtain. 

Making Fine Butter. 

It is not my intention to go into the details of creamery butter- 
making which are probably better understood by my hearers, than they 
are known to me, because I have not an opportunity, except by ob- 
servation, of becoming acquainted with all the trifles which make 
perfection. though “perfection is no trifle.” 
We shall indicate a few principles only, which are to be observed 

in making good butter and hope that a discussion of practical points 
will fill in the gaps. 

1. To make fine butter we must have good raw material in the 
form of milk or cream. It is a hopeless task to try to make good butter 
from bad cream. Confucius reproved one of his pupils who was lazy 
and inattentive by saying, “Rotten wood cannot be carved.” Many a 
buttermaker is trying to carve his name and fortune out of rotten 
wood. Stale, thin, tainted cream must be banished from the cream- 
eries before we shall be able to make much progress in the art of fine 
buttermaking. 
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2. It is necessary to churn the cream as close to the cow as pos- 
sible. The too common practice of holding cream for a week, ten days 
or two weeks before delivering at the creamery is responsible for many 
of the troubles of the buttermaker. 

3. The creamery building and machinery ought to be sanitary and 
convenient. There ought not to be the least possibility of a taint 
entering cream or butter after it arrives at the creamery. The plan- 
ning of the building and the equipment of machinery ought to be such 
as to reduce the labor of buttermaking to the lowest point possible. 

4, Control of the lactic acid in the cream is a fine point in butter- 
making and requires the judgment and skill of a trained man. Per- 
sonally, we favor churning clean-flavored cream with a very small 
amount of acid—sweet or nearly so if practicable. We believe that 
such a method will produce the finest flavored and the best keeping 
butter. The development of high acid on the cream may be resorted 
to with tainted cream, or when catering to a special market whose 
consumers do not appreciate the fine aroma of comparatively sweet 
cream butter, but for finest flavor and appreciation of the best tastes, 
we recommend sweet cream butter, mildly salted. 

5. A combined churn is necessary in a modern creamery—also a 
pasteurizer and cooler. These are the most important machines 
(after boiler and engine) for the buttermaker. An upright cream vat 
with circular water jacket on the outside for cooling, we have found 
to be a very convenient form of cream vat, where a large supply of 
cold water is available. 

6. Do not put too much salt into fine butter. From one-half to three- 
quarters of an ounce of salt per pound of butter is ample. Many spoil 
good butter by using too much salt. 

7. Work the butter so that it is close and waxy in texture, con- 
tains not over 15 per cent. moisture and is uniform in color. Don’t 
overwork so as to make greasy butter. 

8. Put the butter up in the most attractive and suitable package 
you can get. Market it as soon as possible and try to get it to the 
consumer as quickly as you can. 

9. If we follow the foregoing rules we shall not be far from the 
kingdom of good buttermaking and many shall rise up and call us 
blessed. 

PROFIT IN MARKET HOGS. 

By J. E. DODGE. 

I fear you may be disappointed in what I will say, as I am not a 
public speaker, having devoted too much time to feeding, breeding, 
and handling the hog and dairy cow to increase their productiveness. 
Profit in market hogs depends on so many things that I hesitate to 
tell you what little I know, as many here probably consider the profit 
in pork-making as a delusion and a snare, especially with eight cent 
hogs and seventy-five cent corn. If I were to say in a few words, how 
to make a profit from market hogs, I would say: better hogs, cheaper 
feed, and better care. Many hogs, and some breeds have been 
nearly ruined by close confinement and excessive corn feeding. To 
make a profit we must have first-class hogs, and warm, comfortable 
quarters for them; neither need be expensive. I prefer the separate 
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lot and small portable pen. These individual houses cost but little; 
are comfortable, and give the sows and pigs room enough for plenty 
of exercise, and the lots can be utilized in turn, to grow clover, rape 
and other green feed. By having a separate place to fatten the hogs 
in, you have ideal conditions—the exercise and green feed for devel- 
oping bone, muscle and frame, and the less roomy pen where the hog 
will eat, lay down and grow fat. 

The day of the slow-maturing hog that took two years to grow and 
fatten, is passing. In his place is coming the early maturing hog, 
that develops young and lays on fat at an early age; one that will go 
to the butcher at six to nine months, weighing 200 to 300 pounds, for 
the Philadelphia market. An even smaller hog, weighing 140 to 175 
pounds, tops the market, these can be turned off at five to six months. 
To get the right kind of hog, if you do not want to breed pure breeds 
(although I think this is advisable, as good, registered stock can be 
secured at reasonable prices) we should use a boar from one of the 
registered breeds, crossing him on the native or scrub sow. Select 
a boar from the breed you consider comes the nearest to fulfilling 
the requirements of a market hog, and stick to boars of that breed; 
do not use a Berkshire this year, a Poland China next, and some 
other breed next, or you will soon have the worst kind of scrubs. Do 
not make the mistake of keeping young sows each year for breeders. 
When you secure good ones, keep them as long as they will produce 
good litters. Breeding constantly from immature animals will lower 
the vitality, and lessen the feeding qualities. When you have secured 
the proper type of hogs, if you give them good care, shade, clean sleep- 
ing quarters, clean water in the summer, and clean, dry sleeping quar- 
ters in the winter, you will find that there is none of our domestic 
animals that will pay better for care and feed than the hog. Feed- 
ing all corn or grain to hogs, is not the way to make pork raising 
profitable. There is on nearly every farm some field or fields that are 
practically useless; give them over to the hog, and see how soon he 
will clean them up and fertilize them, so good crops can be grown. 
How many utilize the garbage from the house, the waste from the 
garden, orchard, etc.? And yet here is a valuable asset in pig feeding. 
This will keep the brood sows, and go quite a long way towards rais- 
ing the litter. 

A good brood sow will raise two litters a year; the summer litter 
can be grown largely on grass, rape, cabbage, and other green feed. 
The winter litter on clover, alfalfa, and garbage. Supplement these 
rations with a little corn-meal middlings, tankage, skim milk, or crack- 

lings. These feeds will grow a large, strong frame, and as the pig 
reaches the fattening age, increase the corn-meal, and he will quickly 
be ready for market, and you have utilized many things that would 
otherwise go to waste, and made some profit. 

Pennsylvania farmers need to watch with care the fertility of the 
soil, as on this depends their success as farmers. There is no better 
way to increase the fertility than feeding the crops to livestock. We 
can grow as much corn and other grains, per acre, as any state in the 
Union, and if every farmer will feed his crops to hogs and other live 
stock, buying as needed, other feeds, he will find a high-priced market 
for his grains, and each year increase the fertility of the soil, and so 
grow bigger crops. I know that in the West they give over whole 
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fields of grass and corn to the hogs, and in the South, fields of corn, 
peas, and other crops, to save labor of harvesting; but that method 
seems wasteful to us here. 

I would like to see on every farm in Pennsylvania, one or more 
brood sows kept; and if the farmers will do this, they will, I am sure, 
bless the hog, as a scavenger and a money-maker. 

THE PRINCIPLES OF BREEDING. 

By F. R. MARSHALL, Ohio University. 

The President has slightly confused the title of my speech. I do 
want to talk about the outlines of breeding, but I want to talk about 
how to apply these principles to the selection of type from which to 
breed. About four years ago I considered that in studying the science 
of breeding, I was pretty sure how it would come out, but in the last 
three years, I have learned to modify my opinion in regard to that. 
About five years ago I gave a lecture, and about three years ago, a 
talk on “The Control of Heredity.” I know now it was the biggest 
fake that was ever brought before an audience. 

I first became interested in the study of this subject when Joe 
Wing came to visit our Texas Agriculture College. At the Fort Worth 
Show and Horse Institute, there was a herd of curiously colored 
mules, with white, blue and green spots on the rumps. Joe said “That 
is a very curious mutation, isn’t it?” I said “Yes.” “At least,” he 
said, “it is mutation, adaptation, or something of the kind.” “How 
do you account for it?” “Mr. Wing,” I said, “I admit to you frankly 
that I can’t tell you. I have read a great deal of Luther Burbank’s 
wonderful work among the vegetables, and the articles in the Breed- 
ers’ Gazette by Hays, and others, but I can’t understand it.” Joe’s 
only reply was that “Up in Arkansas they don’t know anything about 
it, either.” So I thought I had better get busy, if he was going to put 
me in the Arkansas class, and I started in on the study of biology 
as applied to breeding. About that time the Carnegie Institute and 
the Professor of Biology at Harvard started out to tell people about 
biology in breeding; they covered the result of their laboratory work. 
So I started out, and soon found that the breeders knew nothing about 
biology, nor did the scientist know anything from the breeders’ stand- 
point, so I decided to try to make a cross between the two, and see 
if I could not get at it, but, as in crossing breeds, I soon found myself 
back where I started. 

Spillman and Prof. Castle say the breeders are to take on new 
crosses, and in that way improve existing breeds. That is all very 
well, but the important point with the breeders is not so much better 
crosses, as what it means to them from a financial standpoint, to 
get a larger percentage of increase. To raise only one show champion 
is a big loss and disappointment. He wants to breed a larger percent- 
age with a greater degree of certainty. What the breeder wants is 
not so much to grow something new, as to get results from what he 
already has. That is the point I wish to emphasize in taking up the 
subject. It has taken much time and money to breed along in the 
way breeding has been done for so many years. 

Now, take the subject of mixing blood. We say that this blood 
stands for certain character, and that bloods stands for certain other 
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character. We don’t mean it. There is no character to blood at all. 
We use the term “blood” to measure the concentration of character- 
istics of one generation or another. There is no such thing as “blood,” 
although I suppose that is a term that will always be used. It is an 
impossibility to transmit a visible material from one generation vo 
another. You buy a certain animal because he has a pedigree, because 
you know his ancestors to have been good animals, and there is reason 
to believe that these qualities will be transmitted to this animal. How 
will this occur? By the passage of the serum from the male to the 
female, when the breeding begins, through which the new animal takes 
his character partly from the male, and partly from the dam. That 
from the male is probably 1-450, while that from the female is a little 
greater because it has a little more blood. But there is in these two 
minute cells—spermatoza—the germ of the life and character of the 
male, and the same thing is true of the female. This foetus is carried 
into the womb of the dam. Both the male and the female contribute 
a like amount, and the fact that the foetus gets its sustenance from 
the blood of the dam gives her no greater control over the character- 
istics of the offspring than the sire. These two little bodies are both 
microscopic, and each has only a small part of the material necessary 
for the new animal after it is conceived. Now, to follow that material 
through the various processes by which it grows and develops, and the 
changes it undergoes, is interesting, and well worth while for one 
who has the time and inclination, but it is not necessary for the prac- 
tical part of the work. The point I want to make is that the animal 
gets from his sire and dam the characteristics he will show, through 
these little cells, not over 1-1000 in diameter. That is a fact abso- 
lutely sure; there is no guess work about it. 

Now, the question is, if you are buying that animal with a view 
to what kind of offspring he will produce, it is not the blood that is 
in him, but the kind of material he will put into his female that you 
are buying him for. That is the actual hereditary material that is 
transmitted from one generation to another. The direction of that 
germ plasm rest equally with the sire and the dam. They direct it 
during the entire period of gestation. That is a definite fact—not 
theory. The question then is not so much the amount of germ plasms 
that he will put into the females of his herd, but the character of 
them. There are various theories on the matter of this transmission 
of characteristics by means of germ plasms. Darwin gives as his 
theory that it was thrown off from the various portions of the body, 
which went into the blood and reproductive organs—the ovaries and 
testicles, so as to furnish all the blood for all the cells that go to 
make the offspring. Another theory is that the germ plasm was in the 
testicles of the male; that it was thrown off, and entered the reproduc- 
tive organs of the female, into the ovaries; that most of it went to 
make up the new animal, and part was laid aside. The animal has 
the qualities that he got from his sire and dam, and there is nothing 
you could do to that animal to change the character of those germ 
plasms, and the only way to control heredity, is to pick out the 
breeder. 

That means that it is necessary to look into his ancestry. The 
animal that you are breeding has the characteristics of his sire and 
dam, who, in turn, received their characteristics from their sires and 
dams, and so on, all the way back. You have to go back to some of the 
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old ancestry, and the only way you can get an animal with the right 
kind of germ plasm in him, is to select an animal whose ancestry have 
all had the right kind of germ plasms. Of course, that is hereditary. 

And, yet, each animal represents a little bit of individuality, and the 
only way to get at it is to study the animal himself. You may say 
that has no influence, but it has. His body was made out of a large 
amount of germ plasms, but he has other cells in his testicles, and 
you can’t tell simply by studying his ancestry, or looking at him. His 
appearance might indicate that his germ plasms are good, and yet 
there may bé in him some of the germ plasms of an inferior animal, 
and he will show it in the next generation. So the only thing to do 
is to get an animal whose ancestors are all right, so that there may be 
no possible chance of getting any inferior qualities. This means that 
selection is the whole thing. In order to improve our breeding, it is 
necessary to select the parents of our stock. We are entirely depend- 
ent on them for this. 

I said a moment ago that the animal receives these germ plasms 
from his parents, and he, in turn, transmits them to his offspring, 
and nothing that can be done to him during his lifetime can alter 
them. No matter how you feed him or treat him, these germ plasms 
will remain the same. I would not make it that strong. I believe that 
if you have a male that is weak and immature, and you mate him 
with the same kind of a female, the womb will not be so strong, and 
their offspring will be weak and immature, but if he gets next an 
older female, whose womb is strong, her influence will show, and you 
get, on the whole, an animal whose germ plasms are good. Otherwise, 
I do not believe you car do anything further to direct the germ plasms 
which will be put into his offspring. 

This is well illustrated in the breeding of horses. If you want a 
2.30 horse, you breed him to that class, or something a little better; 
if you want a 2.10 trotter, you try to get, as near as possible, by selec- 
tion into the 2.10 list. You select a horse with the highest marks to 
breed by, although. very often, a horse that is unmarked will get the 
fastest colts if he is properly mated. 

In breeding horses, once we have found a good sire, we don’t change 
males, but breed him again and again, so as to get the conformation. 
Everything good in that horse is inbred, and we keep on breeding to 
that type until the characteristics are set in one generation after 
another. 

IT know a Texas breeder who had been breeding along the same lines 
right along. On one occasion, he had a three year old colt that he 
bred to some of his choice mares. I said to Col. Oxhall. “Aren’t von 

taking a little risk in breeding that colt to a good horse?” Well,” 
he said, “I know his sire’s speed, and IT know what he is bred for. 

and I don’t know that it is necessary for him to waste a year or two 
of his service in the stud.” This particular colt last year had five 
in the stud. all good horses, but while Col. Oxhall was very sure that 
his horse was all right, he was still taking considerable chances, al- 

though in this case it turned out all right. You have got to select 

your stock, and feed them and try them, and not until then can you 
tell what they are going to do. Of course, the chances are that the 
animal of pure ancestry will show up all right, but his value depends 
on what he will do himself, not on his ancestors’ record. 
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Following this subject a little further, I would like to make a few 
remarks about the advantage of pedigree. I have heard of cattle being 
bought and sold on the reputation of their families, but the only way 
to buy is to study the animal himself, as well as his ancestry, and not 
to take him solely on the reputation of his ancestors. There is a 
chance of inferiority in the eight generations that go to make up his 
line. The only way you can do is to get that all right, and not to take 
any chances. Now, you take some of these animals of whose ancestors 
you are not sure, but who have made a very good success, you know 
that particular animal, but you do not know his ancestors, and you 
do not know what inferior characteristics are in him that may yet 
show themselves. 

I know a man who had a champion bull, and a champion cow, and 
crossed them, excepting to get a champion calf. Of course, he failed. 
Old breeders knew he would fail, because the animals were of different 
types. The man who mixes types, hoping to improve on them is 
sure to fail in getting an animal of the type he wants. 

To buy on family record is a mistake. The Angus men are the 
biggest sinners in this respect, depending on the family name to show 
what an animal can do, and the Shorthorns are a close second. The 
Hereford men do a little better; they have been improving the indi- 
vidual for a long time, and they have better cattle. Now, I am not 
going to say that a cow with a long family record cannot possibly 
have more influence than any other cow; I think it is possible that 
down through this female line there may be some qualities trans- 
mitted, which would not be transmitted through the male line, but 
unless there is something in the qualities of that “Queen Mother” that 
shows up it does not matter. There may be a little there, but unless 
it is sufficient to show itself, it will not count. Now, I have talked 
to half a hundred Angus breeders about this, and they all admit it is 
true, but each one wants the other fellow to make the move. There 
may be a little something in it, but unless it shows itself, it does not 
amount to anything. It became the fashion at one time to call the 
family names, and of course, everybody had to follow the fashion. 
Now, I don’t know that I want to go any further into this; you may 

hear a great deal about mentalism and things of that kind, but the 
only thing you can depend on is this law of selection. It may take 
a long time, perhaps, to find a cow, all of whose ancestors are all right, 
but when you do find one, breed along that line. This is important 
to the young men just starting out in the breeding business. Instead 
of buying high-priced animals simply on their family record or name, 
let him find a cow whose ancestors have proven their value, try her, 
and when she proves satisfactory, breed along that line, until he has 
a lot of fine females in his herd which will mate properly with his 
males of the same type. He can’t buy them; he must breed them, 
and the longer he breeds them, the more valuable they will become. 
It takes time, but that should not discourage him. Eventually, he will 

have the choicest kind of pure bred stock. It takes time, and money 
and experimenting, but it is the only safe way. 

Most of you know of Jimmy Lease, the Canadian who won the 
Championship at the International of 1907, and came back last year 
and won the National Championship, with a steer of his own breed 
and feed. Last Fall he bought a new calf, and he spent a great deal 
of time around the shows, studying type and quality. He finally 
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selected two calves from which to make his choice, and put in con- 
siderable time in studying the two animals. He weighed their good 
points for forty-eight hours, and then went back to Miller’s and told 
him which one he had decided on. That was practicing selection for 
all it was worth, but when a man goes into the business in that way 
and gets results, he generally knows what he is about. 

Mr. McGentry, the Berkshire man, who has been held up all over 
the country for inbreeding, has not bought a boar for over twenty 
years, and very few dams. On one occasion Mr. McGentry was con- 
sidering which of two boars to use in a certain case. He knew what 
both these boars actually were, and yet so closely does he practice 
this law of selection that it took him one hour by the watch to decide 
between two boars. There may be some doubt as to the wisdom of 
inbreeding, but there is no doubt but that by following this law of 
selection, he gets results. 

REPORT OF THE COMMITTEE ON HEREDITARY UNSOUND- 
NESS. 

By MR. POWELL, Chairman. 

Your Committee find that they have been given a very important 
question as to the stallion law. It has brought many serious dif- 
ficulties. 

As we all know, our Pennsylvania law was copied mainly from the 
law in Wisconsin, and I notice that within a comparatively few days 
another Western state has adopted about the same thing. 

The serious defect in the law is the certificate required. The law 
says that the breeder or owner of the stallion shall furnish a certifi- 
cate, signed by the Secretary or President of a registered Association. 
Now, as a matter of fact, in many of the Associations, the certificate 
is signed by the printer, in facsimile, and not by the President or 
Secretary, but I think our breeders very honorably considered such 
certificates as issued by the Association. 

Another serious defect in the law is in the classification. They 
issue certificates to full blood, cross-bred and grades. Now, full blood 
means something. The cross-bred don’t mean anything except a mon- 
grel, with some goods to sell. It makes a vast difference, however, 
for what purpose a horse is bred. If you take a cross-bred horse, for 
instance, sired by a Percheron on a registered mare of Clyde or Shire, 
or any one of the recognized breeds, it would be all right, but if you 
use the draft horse upon the pony, though both may be registered, 
it would not be the same thing. In the one case you may have the 
value; in the other, the horse should not be recognized for breeding 

purposes. It is sunposed, for instance, that you use a registered, 
recognized horse, of the coach variety; that, crossed upon the road 
animal, we get the best kind of a valuable animal, although. if used 

for breeding purposes, you could use the same coach horse upon some- 
thing else that the lines do not run parallel with—so that the law is 
very defective in that respect, so far as cross-breds go. 

Then, again, when you get to grades. They may be practically 
full-bred, and by registered mares, but taken as grade. Some of them 
may be 31-32 full bred, or even 3-64, and this is preferable to many 
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registered animals; or the grade may be made up of a mongrel on a 
mongrel, so that, practically, the law is so defective in that respect 
that the breeder can only fall back on his own judgment. 

Now, that is in reference to the law as it now stands, but your 
Committee was appointed more especially upon Hereditary Defects. 
My own practice in breeding, is to keep far away from any form of 
unsoundness that may be transmitted, but, unfortunately, there are 
stallion owners who do not do so, and, asa Committee, we are placed 
in an embarrassing position. We are in position between justice to 
the breeder, and, also, not to do injustice to the stallion owner. We 
have tried to make a very conservative report based upon investiga- 
tions and observations. I have learned that my colleague, Dr. Mar- 
shall, of Philadelphia, has recently delivered an address before an 
association in New York on this subject, and, in getting a copy of 
this address, I find he has pretty well covered this question, so I got 
his consent to read his lecture on this occasion. No doubt, you will 
want to ask a good many questions, and, so far as I can tell, the 
Doctor will be very glad to answer them. I shall ask Dr. Marshall 
to come forward and read his address on that subject. It happens to 
strike this question very fully, entirely and sufficiently: 

HEREDITARY OR TRANSMISSIBLE DISEASES IN HORSES. 

By DR. C. J. MARSHALL. 

Certain defects in animals are known to be transmissible, while 

others are so considered for the want of a better explanation. Tuber- 
culosis was believed to be hereditary for centuries but the searchlight 
of modern science has shown that this factor plays an insignificant 
part. The future will reveal the true cause of other diseases. 

Governments and a number of states have adopted stallion regis- 
tration laws for the purpose of improving type and soundness and to 
assist and encourage the breeding of better horses. In most cases the 
law attempts to prevent the use of horses that are off type or have 
hereditary or transmissable unsoundness, or are afflicted with con- 
tagious and infectious diseases. Very few authorities state definitely 
what such defects are. Veterinarians often experience difficulty in 
passing judgment upon stallions for which licenses are requested and 
are frequently criticized for condemning or passing them as service- 
ably sound for the stud. At horse shows and fairs similar questions 
arise. Some may be afraid to exhibit valuable sires for fear that 
an unknown or abnormal condition might, unjustly, be considered 
hereditary, and thereby ruin the reputation of the horse. For these 
reasons, veterinarians should have decided opinions in reference to 
the most common defects and work uniformly, as much as possible, 
in passing judgment on horses for breeding or show purposes. 

In order to collect evidence on this subject, a circular letter was sent 
to about sixty well known breeders and the same number of veterin- 
arians who have had experience in breeding. Their opinion was 
asked in reference to the following defects which are commonly be- 
lieved to be hereditary: Vicious habits, blindness, roaring, emphy- 
sema, spavin, curb, ringbone, sidebone, navicular disease, osteoporosis, 
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deafness, stenosis light bone, contracted feet, faulty attitude of limbs, 
low back, weak coupling, cryptorchidism, springhalt, shivers, and 
crampiness. 

In looking over this list many defects will be seen that may be 
produced by accident. While it is not difficult for a person of exper- 
ience to recognize some of them, it is sometimes impossible to dis: 
cover the true cause. 

The subject of heredity is very complicated and it is not to be ex- 
pected that the present generation will be able to solve all its mys- 
teries. Many horses are sound from a breeding point of view that are 
not even serviceably sound for saddle or harness purposes. Con- 
ditions that are caused by accidents, over-work, bad care, and some 
acute diseases, should not ordinarily condemn animals for breeding 
purposes, yet they may render them practically worthless for work. 

Let us review the etiology of the listed abnormal conditions, and 
see what part heredity plays in producing them. 

Vicious habits cover such defects as kicking, biting, running away, 
cribbing, weaving, balking, etc. Most authorities agree that traits 
of character are transmitted, yet it is known that in a large majority 
of cases such defects are due to bad handling, and with proper treat- 
ment many horses with decidedly vicious habits will become the most 
amiable. Nature has apparently done her part well, yet man’s ig- 
norance has made it appear a failure. 

Several breeders, as well as veterinarians, have seen cases where 
such habits were transmitted and consequently believe that they 
should receive serious consideration from a breeders’ point of view. 
Dr. John V. Newton cites the case of “Marcus Claudius,” a draft 
stallion that he owned. This horse had a mean disposition, and fifty 
per cent. of his get were affected in the same way. 
From the evidence collected it would appear that horses vicious by 

nature should be excluded. 
In reference to blindness, two forms are questionable, viz: periodic 

ophthalmia and cataract. These diseases are much more prevalent 
in some sections of country than in others. A few breeders, as well 
as a number of the leading veterinarians expressed positive opinions 
in reference to their being hereditary. In the Report of the Veterin- 
ary Examination of Stallions by the Department of Agriculture in 
Australia, cataract is listed as an hereditary unsoundness. In the 
human family, cataract of childhood is looked upon as congenital, 
while cataracts that develop after maturity are not so considered. 

Periodic ophthalmia is not seen in the human family and yet it is 
practically the only recognized cause for cataract in horses. In 
the great majority of cases periodic ophthalmia develops only after 
maturity. Congenital cataract has been known in foals. 

Some of our text books, and many of the most thorough investi- 
gators consider period opthalmia as infectious, and cite a number of 
interesting cases as proof. It would appear that there is more reason 
at present for excluding sires or dams afflicted with this disease on 
account of its infectious nature than from an hereditary point of 
view. 

Roaring and broken wind are listed as hereditary by English and 
Australian authorities. None of the correspondents reported a case 

where the trouble was believed to have been transmitted. Dr. George 
White, of Nashville, Tenn., reports one sire and twenty-five dams 
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that he has known to be roarers but mentions none of their get that 
were affected with bad wind, yet he believes the disease to be trans- 
missable under some conditions. 

“Prince Charley” was condemned for a stud in England, but was 
purchased and brought to Kentucky by Mr. Daniel A. Swigert. He 
sired two crops of colts but none of them had bad wind, so far as is 
known. Among his get can be mentioned the well known “Salvator.” 
Some of his get have also made good sires and transmitted his good 
qualities, but no roarers. 

“Ormande” is another example of a horse rejected by England for 
roaring. None of his get, in either Argentine, or this country, have 
been reported as affected in the wind and a number of them are 
well known. 
Roaring is found in all breeds and all families of horses. Many 

of the best draft stallions have been condemned on account of roaring. 
Some have developed this condition after being imported at great 
expense and were ejected from the stud for this reason. It is well 
known that the disease often follows influenza, strangles, pneumonia, 
etc., and it also develops from unknown and mysterious causes. 

Experience would indicate that horses should not be excluded from 
breeding on account of roaring alone, in the absence of a history of 
roaring among the immediate ancestors, especially if the conforma- 
tion of the neck and throat are good, though extreme caution should 
be exercised in the use of stallions so affected. There is no clear re- 
corded evidence for rejecting for breeding animals afflicted with heaves 
or emphysema. 

Spavin was described by the oldest writers on the subject of veter- 
inary medicine and the subject has received almost constant atten- 
tion for hundreds of years. Many causes and theories have been ad- 
vanced. They have been classified in various ways by different authors 
according to supposed causes and the pathological changes observed. 
At the present time a spavin’ is considered a chronic inflammation 
of the hock joint. Moller justly says that it is a collective, clinical 
term covering a number of extremely diversified anatomical changes 
in the hock. We recognize bog and bone spavins. Bog spavins are 
soft, painless enlargements seen on the inner, outer, and anterior 
faces of the hock. They are the result of an excessive distension 
of the capsule of the hock joint with synovia. The contents of the 
enlargement may be forced from one point to another by pressure. 
The condition is sometimes called thoroughpin. It seldom causes 
lameness except when in the period of formation or after hard work 
in cases of excessive distension. It may be seen in young as well as 
in old horses. 

Bone spavin usually appears as a hard bony enlargement on the 
internal face of the hock. It may show on the posterior face where 
a curb develops. There may be heat, tenderness and lameness, or the 
enlargement may be seen with none of the other symptoms present. 
In some of the most obstinate forms of spavin, there may be intense 
lameness and no apparent enlargement. It may be observed in 
horses with hocks of excellent, apparent or superficial, conformation. 
For this reason spavin is often difficult to diagnose. 

Bad conformation is one of the most common predisposing causes 
of spavin and such conformation is unquestionably hereditary. The 
conformation in which spavins are most often found, is the narrow 
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hock; too much cut out under the hock, sickle hocks, too wide con- 
formation, and in which the horse stands too far back with the hind 
feet. 

Defective hocks should be considered among the worst faults in a 
horse. Weak hocks, curbs, and spavins, have often been observed iu 
whole families. For these reasons the hock should receive the most 
careful consideration in an examination of horses for any purpose. 
Sires or dams, with weak hocks, especially so if they show curbs or 
spavins, and families in which this fault exists, should be rigidly ex 
cluded from the breeding ranks. 

In those cases in which curbs or spavins develop at an early age, 
before the horse is put to hard work, breeding should not be permitted. 
Yet it does not seem just to establish a law that would exclude from 
breeding all horses that have spavins or curbs. When such unsound- 
nesses are developed after maturity, and especially if it can be shown 
that the conditions are due to injury or excessive strain and that the 
apimals are from good families, are of the proper type, and have good 
conformation, they should not be condemned. 

Of 813 stallions examined by the Australian commission, 17 were 
rejected for bone spavin, 5 for bog spavin, and 11 for curbs. In the 
number examined, 358 were draft horses, and 270 light driving horses. 
Of the draft horses 3 were rejected for bone spavin, one for bog spavin, 
and none for curbs. Of the driving horses, 13 were rejected for bone 
spavin, 4 for bog spavin, and 6 for curbs. It does not state whether 
any consideration was given to conformation or age. It is presumed 
that they were rejected for these faults regardless of cause. 
When considering the subject of ringbones, many reasons will be 

observed why horses afflicted with them should not be condemned 
indiscriminately. Ringbones may be caused by faulty shoeing, strains, 
or traumatisms and, if so, the horse having them should not be ex- 
cluded, especially where the animal has good conformation and other 
desirable qualities. 

Ringbones, as spavins, are looked upon as serious defects and, like 
them, may be due to a faulty conformation, and in this case the horse 
should be condemned. Long, thin pasterns, or very short, stiff, up- 
right pasterns and the base wide, base narrow, too wide, and toe 
narrow conformations are defects that predispose to ringbone, and 
conformation of this type is pretty sure to be transmitted. Horses 
with such faults should be excluded whether ringbones are present or 
not. Horses that have developed ringbones before maturity or before 
hard work has been done should also be rejected. 

Of the stallions examined for a license in Australia, 8 of 358 draft 
horses and 3 of 270 light driving horses were condemned for this 
reason. 

Side-bones are conditions in which the lateral cartileges of the foot 
become ossified either partially or completely. Heavy, coarse bred 
horses are especially predisposed to develop them. They are seldom 
seen on the hind feet. The left front foot is more often affected than 
the right and the inside cartilege less often than the outside one. 

Lungwitz, who examined 1,251 horses, found 144 of them affected 
with side-bones as follows: 

On Da Bereiieen ne NOISES ae ese. os ea lee 68 had side bones 
Of 120 Danis) Carriaze horses; ?:).3.5.........- 25 had side bones 
Of SSS heavy Tidy METRES, BO. ee se 36 had side bones 
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Of 32 other heavy riding horses, ....+......... () had side bones 
Of Tas ylight riding horses, ie wen rem ee tenes 8 had side bones 
Of 140 riding horses of all sizes, .-..2.5.5...-5. 3 had side bones 
Of 200milttary horses; i.3 2. hawiesia teas eta eee 1 had side bones 
OL4O officers: horseg!”: so V5). ene eee ee 3 had side bones 

1251 144 
Of 818 stallions examined by the Austrian commission, 80 were re- 

jected on account of side bones as follows: 
Soo draft hOrseg 6%. eos eines 2 eee nee . 77 had side bones 
270 Jigshit HOrsesy re AAs y steht cone oe ee ene eee 3 had side bones 
TSE POMIES, |< sie Aero ceate Sele Meraete aaete ee eee Be Liane eae 0 had side bones 

813 80 

In answers to my circular letter, two correspondents would, and 
eight would not, reject horses afflicted with side bones. The Austra- 
lian commission has observed the transmission of sidebones from sire 
to sons and from son to grandsons. In one case they examined twelve 
stallions from one sire and eleven of them were condemned for this 
defect. One of the best arguments in favor of the transmission of 
sidebones is the fact that in some whole families of heavy draft horses 
none are found. 
When Veterinary Inspection was adopted by the Royal Shire 

Horse Society it was found that 338 per cent. of the show horses had 
sidebones. They were found more common in the coarse Shire type 
than in the cleaner-boned Clydesdale. 

There seems to be the greatest diversity of opinion among veter- 
inarians in reference to sidebones. Some, among them Dr. George H. 
Barnes, look upon them as very trivial defects and from observations 
made for many years on draft horses, especially, believes that a horse 
is but very slightly more liable to go lame with sidebones than with- 
out them. While according to others, a horse is liable to work sound 
on city pavements with ringbone as with sidebone. 

Moller recognizes three principal causes. The first is a congenital 
predisposition in heavy, coarse-bred horses; the second is excessive 
concussion produced by work or hard roads; the third is due to shoe- 
ing with calks, by which the frog is prevented from taking any bear- 
ing on the ground and the lateral cartileges are subjected to a con- 
tinuous, downward strain. 

Horses with sidebones cannot be passed as sound for hard work 
on the city pavements. They are not infrequently seen on green draft 
horses, fresh from the country. While we must admit that many 
horses with sidebones are serviceably sound, yet a large percentage 
of them will go lame as a direct result of this defect or from second- 
ary diseases of the hoof coming therefrom. It would appear that we 
are justified in condemning stallions for breeding purposes when 
sidebones develop before they have been shod or have done any heavy 
work on hard roads. 

Very few of my correspondents expressed positive opinions in refer- 
ence to the transmissibility of navicular disease. Dr. Edgar Powell 
mentions a mare that he owned and used for breeding purposes that 
he believed to have had this disease for twelve years. The diagnosis 
was not confirmed by postmortem examination. She was bred to a 
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thorough-bred stallion once and four times to a hackney. Most of the 
colts were unusually good. Two, at least, were show horses. All of 
them developed into sound saddle and harness horses, worked hard 
and none of them ever showed a symptom of navicular disease. On the 
other hand, equally convincing cases that showed a hereditary tend- 
ency were cited by other veterinarians. It may require months to 
make a positive diagnosis of navicular disease and it is then best com- 
pleted by an autopsy. The condition is practically incurable, and in 
advanced cases, neurectomy is the only means by which the animal’s 
usefulness may be prolonged. 

Cadiot reports that out of 403 horses brought to the Alfort clinic 
from 1896 to 1897, 108 were suffering with different affections of the 
feet and navicular disease was diagnosed in six. Probably about one 
per cent. of a veterinarian’s practice will be navicular disease. Con- 
tracted sole may show practically the same symptoms and is often 
associated with it. Contracted sole is curable in uncomplicated cases 
and the animal can be restored to soundness. The Australian law 
does not list navicular disease as transmissible. 

It is most often seen in well-bred horses; in draft horses, seldom, 
and it appears usually in the front feet, and most often in horses with 
deep, steep contracted heels, yet it is often seen in feet of the best 
conformation and has been found in the hind feet. 

The causes mentioned by Moller are heredity, traumatisms and 
metastases. As metastic causes, diarrhoea, various general infections 
as strangles have been suspected. Direct violent traumatisms may 
play a small part in the production of the disease but the usual cause 
is the traumatism of wear; the pounding and strain of hard work. 

The pathology of the disease is fairly well understood, but as to 
cause, prevention and treatment, there is still much to be learned. 

It would appear just to condemn, for breeding purposes, horses 
afflicted with this disease where it has developed from small cause, 
where it is of long standing and both feet are affected. 

Osteoporosis is one of the listed hereditary unsoundnesses in the 
Australian law. From observations made in this country, it could 
not be so considered. Many cases sent to the country recover, and 
so far as could be learned, no outbreaks have occurred in sections 
to which such cases have been sent. 

Several bad cases of big head in fillies were sent to Mr. Henry 
Fairfax, in Virginia, from near Philadelphia. All made a complete 
recovery by the time they were five years old. They were regularly 
bred, and the disease never appeared in their colts on the farm. 

If Osterporosis is due to infection or malnutrition, as many inves- 
tigators believe at present, there is no reason for considering it heredi- 
tary. The evidence is, however, strong in favor of the theory of in- 
fection, and warrants breeders in isolating or destroying well marked 
cases. 

The following quotation from an article written by M. J. Basset of 
the Alfort School and printed last year in the Réceeil de Medecine 
Veterinaire, on the subject of “Osteomalacia,” will show the opinions 
held in reference to big head in Europe. It is as follows: ‘“Osteo- 
malacia is common in man, horse, ox, goat, sheep, swine, dog, rabbit 
and rat. 

The disease is known by various names which change with investi- 
gators according to the way that the symptoms and alterations strike 
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their fancy. The term “Osteoporosis” implies that after macerating 
and drying the bone is porous and light. ‘Osteomalacia” implies 
fragility of the bones or that they break easily. Osseus cachexia” 
is a state of profound misery in which the patient is not able to 
take the necessary amount of nourishment. In swine, it is knowa 
as gout or foot disease. ‘Sniffles’ is a term often applied to it in 
swine when the nasal cavities are restricted by the increased thick- 
ness of the vomer and the other bones of the head which restrict the 
air passages and cause loud breathing. 

In horses it is sometimes called “Bran Disease” because it develops 
often in Switzerland and Germany in miller’s horses, which are fed 

. freely on bran. 
We prefer the term “osteomalacia” because the partial or total 

softening of all the bones of the body described by the first observer, 
is always present. We believe that it is logical to reserve this ancient 
designation until the true cause of the disease is discovered and it 
can be given a more precise and suitable name. 

The list of predisposing causes is rather long. One finds, as in 
all infectious diseases, circumstances for diminishing the resistance 
of the organism. The determinate cause of osteomalacia is still un- 
known. The solution of the problem should appear soon for the 
reason that Mousau has reproduced the disease experimentally in 
swine and goats. Mousau and Charrin have reproduced it in a rabbit. 
This was done, says Mousau, either by cohabitation with an affected 
animal or by the subcutaneous inoculation of the bone marrow during 
the beginning or the active period of the disease. 

In a preliminary communication to the Academy of Medicine of 
Turin, February 2, 1906, Morpugo gave the reults of numerous experi- 
ments on young and adult white rats. In these experiments which 
were begun in 1898 and partially reported in diverse publications, 
the author produced the disease at will, either by cohabitation or by 
the inoculation of germs supposed to be diplococci isolated from sub- 
jects that were affected with the disease. Observations are numerous 
which indicate clearly the infectious nature of asteomalacia. 

In 1874 Paul Bouley summed up the many observations on the sub- 
ject of osteomalacia in man and domestic animals. He wrote, at that 
time, that the only theraupeutic proceeding that had rendered service 
was emigration from the place where the disease developed or remov- 
ing the animal to a richer locality. It is now known that the richness 
of the soil has nothing to do with curing the disease. Captain Rob- 
ertson, in an article on “Osteoporosis,” in the Veterinary Record, 
says in reference to affected horses, that they recover by simply re- 
moving them from the infected district without even changing the 
food. No treatment is effectual except a complete change of location. 
He cites a village where it was proven that the disease was imported 
by a race horse. Pecaud cites a similar case. At one time the disease 
was recognized only in the State of Dape Cau, Indo China. The 
afflicted animals were sent to Sontay where they improved or recover- 
ed. For the past three years Sontay has been badly afflicted with the 
disease. 

In the regions where the disease is epidemic it has been attributed 
to the soil, climate, ete. At times droughts or too much humidity 
may play a part, yet the disease is not found alone under these con- 
ditions.” 

No information was received on the subject of deafness. 
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The following is an interesting instance of inherited unsoundness: 
The black mare “Ebony Bell’ made a few sensational appearances in 
the show ring. She developed suddenly a severe lameness in the near 
hind leg, at the Philadelphia Show. The condition was considered as 
a light attack of azoturia. She recovered fully in a few minutes but 
developed the same condition in her next show appearance, which 
was at the Garden, the following fall. Again the veterinarians diag- 
nosed azoturia, and horsemen called it “kidney shot.” She was retired 
from the show ring, but would develop the same peculiar lameness 
whenever she was exercised. She was bred two years, and not driven 
or ridden during the time. She had two foals which developed the 
same character of lameness soon aften being broken. The writer sus- 
pected stenosis of the external iliac artery in the dam, and by a rectal 
examination verified the diagnosis. She was then destroyed. The 
diagnosis of stenosis in the case of the foals was made by the history 
alone. It would appear that the trouble in them was plainly due to 
hereditary causes. 

Light bone, faulty attitude of the limbs, low back and weak coup- 
ling, are faults of conformation. There can be no question but what 
defects of this character can be transmitted. Breeders should not 
use such animals. Stallions with these defects should be classed as 
nondescript specimens, and those that do not possess true race char- 
acteristics, are off type, etc., should be prevented by law from service 
in the stud. 

Contracted feet may be the result of bad care or improper shoeing, 
and, if so, would not be transmissable. Where it is known to be a 
family characteristic or a congenital defect, it is looked upon as 
transmissable. 

Cryptorchids and monerchids, are usually spoken of as ridgelings. 

There is difference of opinion among breeders in reference to this con- 

dition being transmitted. The operation of gelding them is not well 

understood by the average castrator and fatalities are more common 

than in the normal operation. For this reason breeders should con- 

sider the advisability of using ridgelings. 

The true cause and pathology of stringhalt, shivers and crampiness 

are not known. Stringhalt is sometimes seen with spavin or a defec- 

tive hock and if so should be rejected. No cases were reported where 

sires or dams with these defects were bred and no opinions were given 

in reference to their transmissibility. 
It is hoped that the study of hereditary diseases will receive more 

united study in the future. This question should interest breeders 

and veterinarians. Our profession will be called upon in the future, 

more than in the past to give opinions in reference to it. 
Stallion registration laws are beginning to be recognized as necs- 

sary and wherever they have been intelligently enforced, there is a 

marked improvement in the type and character of horses. 

A nondescript brood mare can do but little damage compared to 

the harm that such a stallion may cause in a breeding district. The 

ideal horse should be free from defects of all kinds, but great injury 

or injustice would result to the breeding industry if only such perfect 

animals were allowed to breed for the reason that there are so few 

perfect animals. To know how far one can safely go in overlooking 

defects is a difficult question. If we had true statistics on all that 

42 
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might be known in reference to the subject we would be better pre- 
pared to make laws and regulations for the future. We would attempt 
in all possible ways to collect true facts on this important subject. 

In the meantime, laws disqualifying horses from breeding on ac- 
count of unsoundness should be conservatively drawn. The follow- 
ing is the Pennsylvania statute of 1907 on this subject: 

“Stallions afflicted with hereditary, contagious, or transmissable 
unsoundness or disease may be refused license by the State Livestock 
Sanitary Board; and when license is so refused, the said stallion shall 
not be used for public service or profit or gain in this State; Pro- 
vided, however, that a license may be refused under this section, only 
when it is certified to the Board by the State Veterinarian that the 
stallion in question is afflicted with an hereditary, contagious, or 
transmissible unsoundness or disease of such a nature or that the 
abnormal condition is accomplished by such a defect of conformation, 

as to render it probable that the progeny of the said stallion will be 
specifically liable to said unsoundness or disease. Blemishes and 
deformities due to accidents shall not be regarded as unsoundnesses, 
within the meaning of this act.” 

After the reading of this paper, Mr. Powell again took up his re- 
port as follows: 

You will notice that we have recommended nothing, so far. After 
giving full consideration to the matter, and also consulting with a 
good many others, we have come to the conclusion that the law be 
so amended that the defects be covered in the certificate. At the 
present time there are men in every county who, under cover of the 
State license, are doing much to continue hereditary unsoundness in 
horses. Any one who has given any observation to the matter, knows 
that this is so. In our conservative report, we would simply recom- 
mend that the certificate set forth what these unsoundnesses are, and 
then let the breeder draw his own conclusions as to whether he wants 
to breed to these defects, or not. 

Now, there are defects that are the result of accident, but are of 
very little account, and there are others that are of very great ac- 
count. Just a little instance from my own experience: We had a 
horse, a very valuable one, with as good eyes as I have ever seen. 
By accident, one of the boys struck him in the eye with a whip. We 
paid very little attention to it, but to our great surprise, the colts 
that were born during that period all had defective eyes. We have 
investigated back for several generations, but can not find that any 
of his ancestors had ever shown this defect. This is one of the things 
that we must take into consideration, and must educate the people 
up to. 

There is one thing that you will notice in the report there: the 
Doctor spoke of what kind of hocks are likely to produce sprain, and 
so on. How are you to guard against that? It becomes a matter 
of judgment; it cannot well be described. Horses have the same in- 
dividuality as man, and every man has his own individuality. When 
I meet our President, I know him. Can I tell you how I know him? 
You know him when you see him, but can you tell me how I will know 
him when I meet him? What we will say is that he is a good-looking 
man, about such an age and size, very agreeable to speak to; but it 
does not cover the individuality; we must learn that by practice. So 
it is with horses. We must learn to judge them by practice. 
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THE PENNSYLVANIA STALLION LAW. 

By DR. CARL W. GAY, Pnhiladelphia. 

I have advertised the Pennsylvania Stallion Law up one side and 
down the other, until it seems like an old story, and I hesitate to 
say any more about it, but for that very reason it does seem desirable 
to say something about it after a year of operation, and at the request 
of Mr. Norton and Mr. Bayard, we will take it up for your discussion. 

Stallion laws have been passed in this country by Wisconsin, Min- 
nesota, Utah, Iowa, and New Jersey, and now Ohio and Kansas are 
adopting the same things, and I happen to know that Indiana will 
not be long in falling into line. 

So far as the operation of the law has been concerned in this State, 
perhaps you have heard criticism after criticism made, and there are 
some things in the law that require amendment, and they will be 
amended by the people of Pennsylvania. 

Now, I have had the opportunity this past year of getting at this 
law from various view points—from the point of view of the men 
who were responsible for its enactment—from the point of view of 
the men who were responsible for its enforcement, and, lastly, and 
most important, from the mare owner’s point of view. In these views 
I find certain criticisms that I have already referred to, and I think 
they come from two sources. 

There are two classes of stallion owners; the first, are the men who 
own good horses. They commend the idea of the law, but they claim 
it does not give them the protection they should have, and with that 
criticism I sympathize. The other class I cannot sympathize with; 
they are the men who are pinched by the law. They are men whom 
the law has permitted the opportunity of standing their horses for 
public service, and they have no just cause for complaint. 

Now, in regard to this report of the Committee, I would say that 
it meets with the entire approval of the Department. The report 
was referred to the Veterinarian before being presented, and has the 
entire approval of that Department. I know something of this com- 
mittee and their work. Some of you may be surprised that they do 
not specify unsoundness, but there is so much latitude in that, so much 
difference in opinion as to what really constitutes unsoundness, that 
I think they have very wisely recommended stating in the certificate 
what particular form of unsoundness the horse is suffering from, 
and then leaving it to the breeder’s option whether to breed to him 
or not. Nearly all the states agree as to what really constitutes un- 
soundness; they all have practically the same list. Iowa is unique 
in that it does not refer at all to unsoundness. 
My observations have led me to believe that we are not justified in 

raising a certain list of diseases as disqualifying a horse absolutely. 
There may be cases which would come under the list. which would 
absolutely not affect a horse from a breeding standpoint, and there 
are other things besides soundness that make a horse good. We should 
do nothing to discourage horse breeding in this State. In a general 
way, I should say disqualify every form of unsoundness, but you take 
all the horses in Pennsylvania, and you will find that very few of them 
are entirely free from one form or another of unsoundness,-and in 
disqualifying these horses for some form of unsoundness, you are 
disqualifying some of the best horses in the State. In spite of the 
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fact that they have some form of unsoundness, included in the list 
named, they are getting a better class of colts than many of the horses 
that are absolutely sound and pass all the requirements of the law. 

The reason I asked Mr. Powell this last question is that I think 
this is a matter for the mare owner. I believe that the mares should 
have all needed protection, but I still think one of the important things 
is to discourage breeding, and there is a great deal to do in that 
line. Nondescript stallions are represented as pure, and unsound 
ones are represented as sound, and the first thing we have to do is 
to educate the public up to a knowledge of type and conformation 
and the importance of pure blood, and to get them away from the 
old mongrel. 

Now, I believe that in order to accomplish something along that 
line, we have to do more than disqualify the horse for unsoundness. 
The certificate clearly states that the horse is pure bred or grade, and 
if the recommendation of the committee is carried out it will state 
in what particular form he is unsound, and leave to the option of the 
mare owner whether to breed to him, or not. But it seems absolutely 
necessary to disqualify some horses, and for that reason I would 
not accept the report of the Committee as it was first made. It is 
absolutely necessary to disqualify some horses to overcome the harm 
they might do. Even then, I believe, it is better to merely state his 
unsoundness than to disqualify him altogether. It is so hard to decide 
positively this question of unsoundness in sires, and so long as the 
least uncertainty exists, I don’t believe I would disqualify such a 
horse altogether. So long as we cannot specify any definite unsound- 
ness, I think you will agree with me that it is not to the best interests 
of all concerned to absolutely disqualify them, and I think we will 
find better horses in Pennsyvania ten years hence if we do not dis- 
qualify them than if we do. I am not advocating the unsound horse, 
but I know the class of horses that are being bred in this State, and 
I think if these horses are passed over into Ohio or Indiana because 
we disqualify them in Pennsylvania, that Pennsylvania will be the 
loser. 

MR. BAYARD: They have a lot of them over there now that should 
be in Pennsylvania. 

DR. GAY: That is one of the things for which I have it in for them. 
Lancaster Comet, the chief of the whole Shorthorn breed was so 

faulty that he was rejected, and when a horse gets into such a class 
out of the miscellaneous class, he is too good to be rejected because 
he does not come under the law. 

You have, perhaps, been reading about the Stallion law in New 
Jersey. Now, I happen to know that the conditions over there are 
different. In New Jersey they have very little desirable blood. In 
Pennsylvania we have just as good blood as you will find in any state. 
I will pick out two counties in this State, and anybody who knows 
anything about any county in any state in the Union, will agree with 
me that they breed just as good coach horses in these counties as they 
do in any state in the Union, and we have the same class of horses 
in other breeds throughout the State, and unless the men who breed 
these horses are protected by law, they are certainly not going to do 
it. You will find the stallions here to produce good blood, and we have 
reached the point where it is necessary to educate the mare owner 
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up to a good sire, and then go a little farther and take away from 
them a certain class of sires that are absolutely detrimental to the 
horse breeding interests of the State. 

Now, I don’t care to talk too much about this. I have talked about 
it and written about it until you must be tired hearing it. Last year 
the law was pretty much in prospect. Now, we have had it in opera- 
tion about a year, and have had a chance to see how it works. There 
are some cases where the law has been violated, and horses were mis- 
represented. For instance, we have known a certificate to be altered 
in regard to the age of the horse it described. In another case the 
little word “not” was taken out—of course by “printer’s error!” 

Then, there has been another class of men who have been careless 
in the matter of pedigree registration. They have come along with 
a “somebody said so,” expecting to get a pure bred certificate, but, 
on the whole, if you were to ask Knight of the Trotting Association 
and Glenn of the Percheron Association, you would find that they 
made a good many more registeries this year than last. 

Then, there is another thing of note, and that is: the number of 
horses coming into the State. A new draft horse came into Mercer 
county this week, I understand, and one came into Chester—Dela- 
ware county—an excellent horse; and one into New Castle. Within 
the last few months a large number of fine horses have come into the 
State. Now, it seems to me this a mark of confidence. These men 
began to think they had some protection, and went out and made 
these purchases, and I believe that when you take these things into 
consideration, you must admit that this has been an improvement. 
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No. 4.* Tabulated Analyses of Commercial Fertilizers, 22 pages, 1896. 
No. 5.* Tabulated Analyses of Commercial Fertilizers, 38 pages, 1896. 
No. 6.* Taxidermy; how to collect Skins, ete., 128 pages, 1896. 
No. 7.* List of Creameries in Pennsylvania, 68 pages, 1896. 
No. 8.* Report of State Horticultural Association, 108 pages, 1896. 

9.* 
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No. 11.* Tabulated Analyses of Commercial Fertilizers, 22 pages, 1896. 
No. 12.* Road Laws for Pennsylvania, 42 pages, 1896. 
No. 138.* Report of Butter Colors, 8 pages, 1896. ~ 

No. 14.* Farmers’ Institutes in Pennsylvania, 92 pages, 1896. 
No. 15.* Good Roads for Pennsylvania, 42 pages, 1896. 
No. 16.* Dairy Feeding as Practiced in Pennsylvania, 126 pages, 1896. 
No. 17.* Diseases and Enemies of Poultry, 128 pages, 1896. 
No. 18.* Digest of the General and Special Road Laws for Pennsylvania, 130 

pages, 1896. 
No. 19.* Tabulated Analyses of Commercial Fertilizers, 40 pages 1896. 
No. 20.* Preliminary Report of Secretary, 126 pages, 1896. 
No. 21.* The Township High School, 24 pages, 1897. 
No. 22.* Cider Vinegar of Pennsylvania, 28 pages, 1897. 
No. 23.* Tabulated Analyses of Commercial Fertilizers, 31 pages, 1897. 
No. 24.* Pure Food and Dairy Laws of Pennsylvania, 19 pages, 1897. 
No. 25.* Farmers’ Institutes in Pennsylvania, 8 pages, 1897. 
No. 26.* Farmers’ Institutes in Pennsylvania, 74 pages, 1897. 
No. 27.* The Cultivation of American Ginseng, 23 pages, 1897. 
No. 28.* The Fungous Foes of the Farmer, 19 pages, 1897. 
No. 29.* Investigations in the Bark of Trees, 17 pages, 1897. 
No. 30.* Sex in Plants, 17 pages, 1897. 
No. 31.* The Economic Side of the Mole, 42 pages, 1898. 
No. 32.* Pure Food and Dairy Laws, 30 pages, 1898. 
No. 33.* Tabulated Analyses of Commercial Fertilizers, 42 pages, 1898. 
No. 34.* Preliminary Report of the Secnetary, 150 pages, 1898. 
No. 35.* Veterinary Medicines, 23 pages, 1898. 
No. 36.* Constitutions and By-Laws, 73 pages, 1898. 
No. 37.* Tabulated Analyses of Commercial Fertilizers, 40 pages, 1898. 
No. 38.* Farmers’ Institutes in Pennsylvania, 8 pages, 1898. 
No. 39.* Farmers’ Institutes in Pennsylvania, 88 pages, 1898. 
No. 40.* Questions and Answers, 206 pages, 1898. 
No. 41.* Preliminary Reports of the Department, 189 pages, 1899. 
No. 42.* List of Creameries in Pennsylvania, 88 pages, 1899. 
No. 43.* The San José and other Scale Insects, 22 pages, 1899. 
No. 44.* Tabulated Analyses of Commercial Fertilizers, 62 pages, 1899. 
No. 45.* Some Harmful Household Insects, 13 pages, 1899. 
No. 46.* Some Insects Injurious to Wheat, 24 pages, 1899. 
No. 47.* Some Insects Attacking Fruit, etec., 19 pages, 1899. 
No. 48.* Common Cabbage Insects, 14 pages, 1899. 
No. 49.* Methods of Protecting Crops, ete., 20 pages, 1899. 
No. 50.* Pure Food and Dairy Laws of Pennsylvania, 33 pages, 1899. 
No. 51.* Tabulated Analyses of Commercial Fertilizers, 69 pages, 1899. 
No. 52.* Proceedings Spring Meeting of Round-up Meeting, Farmers’ Insti- 

tute Managers, etc., 296 pages, 1899. 
No. 53.* Farmers’ Institutes in Pennsylvania, 1899-1900, 94 pages, 1899. 
No. 54.* Tabulated Analyses of Commercial Fertilizers, 163 pages, 1899. 
No. 55.* The Composition and Use of Fertilizers, 126 pages, 1899. 
No. 56. Nursery Fumigation and the Construction and Management of the 

Fumigating House, 24 pages, 1899. 
No. 57. The Application of Acetylene Illumination to Country Homes, 85 

pages, 1899. 
No. 58 The Chemical study of the Apple and Its Products, 44 pages, 1899. 
No. 59% Fungous Foes of Vegetable Fruits, 39 pages, 1899. 
No. 60.* List of Creameries in Pennsylvania, 33 pages, 1899. 
No. 61.* The Use of Lime in Pennsylvania Soils, 170 pages, 1900. 
No. 62.* A Summer’s Work Abroad in School Grounds, Home Grounds, Play 

Grounds, Parks and Forests, 34 pages, 1900. 
A foes 63.* A Course in Nature Study for Use in the Public Schools, 119 pages, 
900. 
No. 64.* Nature Study Reference Library for Use in the Public Schools, 22 

pages, 1900. 
No. 65.* Farmers’ Library List, 29 pages, 1900. 
No. 66.* Pennsylvania Road Statistics, 98 pages, 1900. 
No. 67. Methods of Steer Feeding, 14 pages, 1900. 
No. 68.* Farmers’ Institutes in Pennsylvania, 90 pages, 1900. 
No. 69.* Road Making Materials of Pennsylvania, 104 pages, 1900. 
No. 70.* Tabulated Anaylses of Commercial Fertilizers, 97 pages, 1900. 
No. 71. Consolidation of Country Schools and the Transportation of Scholars 

by Use of Vans, 89 pages, 1900. 
No. 72.* Tabulated Analyses of Commercial Fertilizers, 170 pages, 1900, 
No. 738. Synopsis of the Tax Laws of Pennsylvania, 132 pages, 1901. 

: ae 74.* The Repression of Tuberculosis of Cattle by Sanitation, 24 pages, 
901. 
No. 75.* Tuberculosis of Cattle, and the Pennsylvania Plan for its Repression, 

263 pages, 1901. 
No. 76. A Co-operative Investigation into the Agricultural Seed Supply of 

Pennsylvania, 50 pages, 1901. 
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No. 77.* Bee Culture, 101 pages, 1901. 
No. 78.* List of County and Local Agricultural Societies, 10 pages, 1901. 
No. 79. Rabies, 28 pages, 1901. 
No. 80.* Decisions of the Department of Agriculture on the Pure Food Act 

of 1895, 20 pages, 1901. 
No. &82.* Containing the Law Creating a Department of Agriculture in Penn- 

sylvania, and giving the Various Acts of Assembly Committed to the Depart- 
ment for Enforcement; Together with Decisions and Standards Adopted with 
Reference to the Pure Food Act of 1895, 90 pages, 1901. 

No. 83.* Tabulated Analyses of Commercial Fertilizers, 182 pages, 1901. 
No. 84. Methods of Steer Feeding; the Second Year of Co-operative Experi- 

ment by the Pennsylvania State Department of Agriculture and the Pennsyl- 
vania State College Agricultural Experiment Station, 16 pages, 1901. 

No. 8).* Farmers’ Institute of Pennsylvania, 102 pages, 1901. 
No. 86.* Containing a Complete List of Licenses granted by the Dairy and 

Food Commissioner, from January 1, 1901, to July 1, 1901, etc., 422 pages, 1901. 
No. 87.* Giving Average Composition of Feeding Stuffs, 42 pages, 1901. 
No. 88.* List of Creameries in Pennsylvania, 33 pages, 1901. 
No. 89.* Tabulated Analyses of Commercial Fertilizers, 195 pages, 1901. 
No. 90. Treatment of San José Scale in Orchard and Nursery, 33 pages, 1902. 
No. 91. Canning of Fruits and Vegetables, 57 pages, 1902. 
No. 92.* List of Licenses Granted by the Dairy and Food Commissioner, 193 

pages, 1902. 
No. 93.* The Fundamentals of Spraying, 35 pages, 1092. 
No. 94. Phosphates—Phosphatic or Phosphoric Acid Fertilizers, 87 pages, 

No. 95.* County and Local Agricultlral Societies, 12 pages, 1902. 
No. 96. Insects Injurious to Cucurbitaceous Plants, 31 pages, 1903. 
No. 97. The Management of Greenhouses, 41 pages, 1902. 
No. 98. Bacteria of the Soil in their Relation to Agriculture, 88 pages, 1902. 
No. 99. Some Common Insect Pests of the Farmer, 32 pages, 1902. 
No. 100.* Containing Statement of Work of Dairy and Food Division from Jan- 

uary 1, 1902, to June 30, 1902, 223 pages, 1902. 
No. 101.* Tabulated Analyses of Commercial Fertilizers, 137 pages, 1902. 
No. 102. The Natural Improvement of Soils, 50 pages, 1902. 
No. 103.* List of Farmers’ Institutes of Pennsylvania, 67 pages, 1902. 
No. 104. Modern Dairy Science and Practice, 127 pages, 1902. 
No. 105.* Potato Culture, 9 pages, 1902. 
No. 106.* The Varieties of Fruit that can be Profitably Grown in Pennsylvania, 

50 pages, 1902. 
No. 107.* Analyses of Concentrated Commercial Feeding Stuffs, 62 pages, 

1903. 
No. 108.* Tabulated Analyses of Commercial Fertilizers, 208 pages, 1903. 
No. 110.* Containing Statement of Work of Dairy and Food Division from 
July 1, to December 31, 1903, 248 pages, 1903. 
No. 111.* Small Fruits, their Origin, Culture and Marketing, 66 pages, 1903. 
No. 112.* List of County and Local Agricultural Societies, 10 pages, 1903. 
No. 113. Methods of Milking, 96 pages, 1903. 
No. 114.* Tabulated Analyses of Commercial Fertilizers, 116 pages, 1903. 
No. 115. Proceedings of Annual Meeting of Farmers’ Institute Managers and 

Lecturers, 210 pages, 1903. 
No. 116.* Farmers’ Institutes in Pennsylvania, Season 1903-1904, 64 pages, 1903. 
No. 117. Potash Fertilizers—Sources and Methods of Application, 46 pages, 

1903. 
No. 118.* Containing the Laws Creating the Office of Dairy and Food Com- 

missioner in Pennsylvania, and also a Digest of the Acts of Assembly Com- 
mitted to his Administration, 62 pages, 1903. 

No. 119.* Tabulated Analyses of Commercial Fertilizers, 115 pages, 1903. 
No. 120. The Apple-tree Tent-caterpillar, 46 pages, 1903. 
No. 121. Address of Hon. Joseph W. Hunter, State Highway Commissioner, 

Delivered at Annual Meeting of State Board of Agriculture, January 28, 1904, 
16 pages, 1903. 

No. 122.* Analyses of Concentrated Commercial Feeding Stuffs, 52 pages, 1904. 
No. 123. Chestnut Culture, 50 pages, 1904. 
No. 124.* County and Local Agricultural Fairs, 10 pages, 1904. 
No. 125. The Source and Nature of Bacteria in Milk, 41 pages, 1904. 
No. 126.* Tabulated Analyses of Commercial Fertilizers, January 1, to August 

1, 14 Opages, 1904. 
No. 127.* Farmers’ Institutes in Pennsylvania, 71 pages, 1904. 
No. 128. Grape Culture, 62 pages, 1904. 
No. 129. Alfalfa Culture in Humid Land, 64 pages, 1904. 
No. 130. The Cow-pea in the North, 41 pages, 1904. 
No. 131. Proceedings, State Board of Agriculture and Fariners’ Normal In- 

stitute, 260 pages, 1904. e 
No. 132. Analyses of Commercial Fertilizers, August 1, to December 31, 70 

pages, 1904. 

No. 133.* The Improvement of Corn in Pennsylvania, 76 pages, 1904. 
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No. 184. Proceedings of the Twenty-eighth Annual Meeting of the State 
Board of Agriculture, 152 pages, 1905. 

No. 185.* Analyses of Concentrated Feeding Stuffs, 41 pages, 1905. 
No. 186.* List of County and Local Agricultural Societies, 8 pages, 1905. 
No. 187. Proceedings, Spring Meeting State Board of Agriculture and Farm- 

ers’ Annual Normal Institute, 216 pages, 1905. 

No. 138.* Analyses Concentrated Commercial Fertilizers, January 1, to August 
1, 106 pages, 1905. 

No. 139.* Farmers’ Institutes in Pennsylvania, 1905-1906, 93 pages, 1905. 
No. 140. Sheep Husbandry. 69 pages, 1905. 
No. 141.* Laws Relating to the Dairy and Food Division, 47 pages, 1905. 
No. 142.* Analyses Concentrated Commercial Fertilizers, August 1, to Decem- 

ber 31, 61 pages, 1905. 
No. 143. Poultry in Pennsylvania, 36 pages, 1906. 
No. 144. Proceedings of 29th Annual Meeting State Board of Agriculture, 191 

pages, 1906. 
No. 145.* Commercial Feeding Stuffs in Pennsylvania, 51 pages, 1906. 
No. 146.* List of County and Local Agricultural Societies, 10 pages, 1906. 
No. 147. Market Gardening, 53 pages, 1906. 
No. 148. Report of the Bee-Keepers Association of Pennsylvania, 67 pages, 

No. 149.* Analyses Commercial Fertilizers, January 1, August 1, 1906, 80 pages, 

No. 150.* Farmers’ Institutes in Penna., for the year 1906-1907, 73 pages, 1906. 
No. 151. Proceedings Spring Meeting of State Board of Agriculture and Farm- 

ers’ Annual Normal Institute, 190 pages, 1906. 
No. 152. Fruit of Pennsylvania, 330 pages, 1906. 
No. 153. Analyses Commercial Fertilizers August 1-December 31, 1906, 60 

pages, 1906. 
No. 154. Proceedings State Board of Agriculture for 1907, 158 pages, 1907. 
No. 155. Commercia 1Feeding Stuffs of Pennsylvania for 1906, 47 pages, 1907. 
No. 156.* List of County and Agricultural Fairs for 1907, 10 pages, 1907. 
No. 157. Proceedings of Farmers’ Normal Institute and State Board of Agri- 

culture, 210 pages, 1907. 
No. 158.* Farmers Institutes for year 1907-1908, 78 pages, 1907. 
No. 159.* Analyses of Commercial Fertilizers of Spring Samples, 69 pages, 

1907. 
No. 160.* Laws relating to Dairy and Food Division, 69 pages, 1907. 
No. 161. Papers Read at Farmers’ Institutes, 1906-1907, 124 pages, 1907. 
No. 162.* Breakfast Foods, 40 pages, 1907. 
No. 163.* Analyses of Commercial Fertilizers from Fall Samples, 51 pages, 1907. 
No. 164. Proceedings State Board of Agriculture, 1908, 210 pages, 1908. 
No. 165.* List of County and Agricultural Fairs, 1908, 10 pages, 1908. 
No. 166. Results of the Analyses of Paris Green, 6 pages, 1908. 
No. 167. Analyses of Commercial Feeding Stuffs, for 1907, 98 pages, 1908. 
No. 168.* Preliminary Report Dairy and Food Commissioner, 50 pages, 1908. 
No. 169. Proceedings Spring Meeting State Board of Agriculture and Annual 

Farmers’ Normal Institute, 214 pages, 1908. 
No. 170. Farmers’ Institutes for Season of 1908, 84 pages, 1908. 
No. 171.* Analyses of Commercial Fertilizers, January 1, to August 1, 1908, 74 

pages, 1908. 
No. 172. The Bang Method for the Repression of Tuberculosis in Cattle, 28 

pages, 1908. 
No. 173.* Analyses of Commercial Fertilizers, August 1, to December 31, 1908, 

58 pages, 1908. 
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FERTILIZER VALUATIONS—1908. 

The object of an official valuation of commercial fertilizers is to 
enable the consumer to judge approximately whether he has been 
asked to pay for a given brand more than the fertilizing ingredients 
it contains and market conditions prevailing at the time would war- 
rant. It is clear, therefore, that no attempt is made in this valua- 
tion to indicate whether the fertilizer valued possesses a greater or 
less crop-producing capacity than another fertilizer; but only 
whether it is higher priced than another of the same general com- 
position. 

For this purpose the valuation must be so computed as to include 
all the elements entering into the cost of a fertilizer as it is de- 
livered to the consumer. These elements may be conveniently 
grouped as follows: 

1. The wholesale cost of the ingredients. 
2. The jobbers’ gross profit on the sale of the ingredients; this 

includes office expenses, advertising, losses, etc.; for the purpose of 
the present computation it may be assumed that the sum of this 
gross profit and the wholesale cost of the ingredients, is equivalent 
to the retail price of the single ingredients near the wholesale mar- 
kets in ton lots of original packages for cash. 

3. The expense and profit of mixing: This item applies only to 
complete fertilizers, rock and potash, and ammoniated rock; not to 
dissolved or ground bone, or to dissolved rock. 

4. The expense and profit of bagging. 
5. Agents’ commission: This item includes not only the commis- 

sion proper, but every advance in price due to the sale of the goods 
through an agent in small quantities on time, rather than directly 
to the consumer in ton lots for cash. 

6. Freight from the wholesale market to the point of delivery. 
The valuations for 1907 were based: 
1. Upon the wholesale prices from September 1, 1906, to March 1, 

1907, of the raw materials used in fertilizer manufacture, the quota- 
tions of the New York market being adopted for all materials ex- 
cept acidulated phosphate rock and ground bone. 

2. Upon an allowance of 20 per cent. of the wholesale prices, above 
mentioned, to cover jobbers’ profit. 
By adding the 20 per cent. allowed for jobbers’ gross profit to the 

wholesale price of the several raw materials, the retail price in 
original packages at the jobbers’ warehouse is obtained. 

Since the amount of the several valuable fertilizing constituents 
in the various raw materials is known, it is a simple matter to de- 
termine the corresponding retail value per pound of the valuable 
fertilizing constituents yielded by each raw material, A schedule 
of these pound values affords a convenient basis of computation of 
the value per ton of various fertilizers, whose computation is ascer- 
tained by analysis. 

The value assigned, for the present, to the other elements in the 
cost of the fertilizer at the point of delivery are: 

3. For mixing, $1.00 per ton. 
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4. For bagging, $1.00 per ton, in all cases except those in which 
the article was sold in original packages; the cost of the package 
being, in such cases, included in the wholesale price. 

5. For agents’ commissions, 20 per cent. of the cost of the goods 
f. o. b. at the jobbers’ or mixers’ warehouse. 

6. For freight, $2.00 per ton; the cost of the freight in lots of 
twelve tons or over, from the seaboard to Harrisburg, averaging 
$1.88 per ton. 

The following valuation of dissolved South Carolina rock illus- 
trates the method: 

Phosphoric acid. Per cent. Weight per ton. 
Soluble: S24 teaskn ter en kee 11.50 230 Ibs. at 3c. $6 90 
Reverted, +. eh asicocte sot ste 2.50 50 Ibs. at 2c. 1 25 
Ingoluble-.o% o-eck porte ayes 1.00 20 lbs. at 1c. 30 

Retail ‘cash value. of imeredientss «22% st-< ise. o bie Save peo $8 45 
BAP UTIS, | Fos, isis e cieterer ste tama ota a te Senna, Gir Ss oe ae heiiakn pA OMT erate 1 00 

Gash, value.of goods ready,tor shipment, 2.40.0. 55 se. beta 9 45 
Agents’ commission, 20) Per GOMEZ 2s ceca teayersecereteaats thee) aeons iBRst!) 
EPO Uy ois on: ata Sealers tot oe hans S A Pisses ae ener tet sien ee eee 2 00 

Commercial value: per ton, 0005. 2 Me Aiea ee oa He tioceate $13 34 

It is not to be expected, of course, that the valuations thus com- 
puted will precisely represent the fair price to be charged for a 
brand in each locality and in every transaction. Market conditions, 
competition, distance from factory, all introduce minor variations. 
Nevertheless, to make the approximation reasonably close the aver- 
age valuation of a given class of goods ought to agree closely with 
its ascertained average selling price. Whenever such an agreement 
is no longer obtained by the use of schedule, it is evident that the 
schedule of retail values of the constituents, or the added allowances 
for mixing, etc., requires revision. 

It is needful to note here another factor greatly affecting the prac- 
tical accuracy of these approximations. Their computations would 
offer little difficulty and their usefulness be far greater, if, by the 
ordinary methods of analysis, the exact nature of the ingredients 
used to supply the several fertilizer constituents, were capable of 
certain determination. This is, however, possible to-day to only a 
limited extent. The valuations are therefore based on the assump- 
tion that the fertilizers are uniformly compounded from high qual- 
ity ingredients, such as are commonly employed in the manufacture 
of fertilizers of the several classes. Consumers should carefully 
avoid the error of accepting such valuations as infallible; they are 
not designed to be used for close comparisons of single brands, but 
only to indicate whether the price asked for a fertilizer is abnormal, 
assuming good quality for the ingredients used. From this it is 
clear that, except as high freights may require, the selling price of 
a brand should not far exceed the valuation; but that a fertilizer 

may be made of inferior materials and yet have a high valuation. 
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The valuations used during 1906 were modified for use during 1907 
in accordance with the changes in wholesale prices of fertilizing in- 
gredients and to make the valuations more closely follow the selling 
price. 

The following comparative statement shows the valuations and 
selling prices of the several classes of fertilizers during 1903 to 1907 
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Spring, 1903. 

SGU OE Cmte telctal erie aie ascicial vente diecesaseivie'e.p olelernisisinie ciaieiare ie nix sielvcartinare 365 24.29 
Rock-and-potash, $2 14.73 
Dissolved bone, 3 | 30.87 
Ground bone, ....... 27 27.25 | 
Dissolved rock, 56 13.34 | 

Fall, 1903. 

CREAN SRS EC Me aes satatsiotal dia okey tetrter ctararnisiataleraista lee a fevelaierris'siein'e(olciaetei«[areiaialcteis]o]<letee 264 22.77 
Rock-and-potash, 74 14.86 
Dissolved bone, 11 24.57 
GYGUnRG DONC Hs: cae. ccc rewesns 49 27.07 
Dissolved rock, 60 13.12 

Spring, 1904. 

(CpG. “Shsasubs sdecosecdogdcdc coo otodoe HOODS TOSOH COOCoaCHUO oon nos 349 | 25.07 
Rock-and-potash, ta 15.45 
Dissolved bone, 2 | 28, 42 
UOTE OTC ee eiciers aoeinialslaieisteaieletelxs/e.s(sfsiniotale 22 27.77 
Dissolved rock, 41 14.06 

GOMIPICCS eee is alelnicin alo alctesvlerelalarm ole wlelernlolniel viele wielsiniwis sie nie «'s\nivisie)e secciminiwins 256 | 22.53 | 
Rock-and-potash, ...0.0.cccccccceccecscccereneststsceescrestecrces 68 14.92 
HIRAOMU CUM OTE sv esan cease sls ae oe/tisie e'sle's ein vie oth <))ncia(aje'n\ot= sis sielnjviele eins nls | 6 | 27.77 
ROUT OTE iiss cinin clei eles sl =:2] ale apalvjojel> < alo wistalarsisisieiai s misienipteiexyas)='-i-\nie=) | 38 | 27.97 | 
DiSSOlVed LOCK, ....c0. ccc ccc ccnceccnes seer ceeeccessccrcsessscossecs 45 14.09 | 

Spring, 1905. 

Complete, ..... 2 a BASED OOE AC ADEE BRO TEU DON SEB HDUT Oo” Ton noGe ee aor $75 | 25.60 
Rock-and-potash, 82 15.49 
Dissolved bone, 3 22.70 
GIP OUITT ORIG tee en oe ci cts nore, sinister sToysiereln re nioisrerale(arsiels sislaieis/ninisinrere's 27 26.72 

Dissolved rock, 47 13.86 

Complete, ....-- 2... ecccecccn ester ccsececesenecenctenssgettaericcnnacs 285 22.35 

Rock-and-potash, 74 | 15.04 

Dissolved bone, 6 25.85 

Ground DONEC, ....-.ceesccceececece ences ces esereceeeeesceteseseceeees 35 28.70 

Dissolved rock, 49 13.51 

Spring, 1906. 

Complete, ....0.ccceecccccceccccccnccteensccresesees 412 24.76 

Rock-and-potash, 99 15.19 

Dissolved bone, 4 22.65 

GOUNG PONE, wovcceacecsccesccccvcseasacsecleccrccnsvancaccscecesses 34 28.23 

Dissolved rock, 45 12.98 

Complete, ....-.ccceceeceee secre rete cesceetersenceetenseencessencce ts DHE 22.99 

Rock-and-potash, 
71 15 6 

Dissolved bone, 
25.3" 

Ground bone, 
34 29.12 | 

Dissolved rock, 43 12.99 | 

Selling price. 

Seto 

ob esBbas 

Zp —) 

Difference of valuation 

—1.02 

from selling price. 

—3.08 

| nol 
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Spring, 1907. 
| 

COmiplete be caiks cs. chiolsine cone sate ens eae eeh eee een Rees | 424 26.84 24.60 42.24 
Rock-and-potash, 103 16.63 16.94 —.31 
Dissolved bone, 6 25.08 22,28 +2.80 
GROUT DOMES IT iy er-tetelererrsis oletevarntailein fobs caseelerraeitesieiocisteine cae eae eee 27 29.64 31.55 —1.91 
Dissolved rock, 41 14.72 14.64 +.08 

Complete F .ckiawcioare stein oacietieniteitacite co aye eee ene 280 24.59 22.71 +1.88 
Rock-and-potash, 26 15.82 16.58 —.76 
Dissolved bone, 8 27.61 22. 02 +5.52 
Ground “DONG, * ceed de cose rasa cieeousieiocen ena + Meee niee ein one 36 28.80 | 28.92 Bal 
Dissolved bone, 48 14.67 14.76 -09 

The following statement from the weekly reports of the Oil, Paint 
and Drug Reporter, of New York City, shows the average wholesale 
prices of fertilizer raw materials from September 1, 1906, to March 
1, 1907, and from September 1, 1907, to March 1, 1908: 

Wholesale Prices of Fertilizer Ingredients, New York, Oil, Paint 
and Drug Reporter. 

| 

Average price Sept. 1, 1906 to Average price Sept. 1, 1907 to Prices Sept. to March, 1907-8, 
in per cent. of prices, 1906-7 

Substance. a] 

A et _ 

E Ss 6 
ry & = 
te) 3 SS 
FS a a 
q 

Bulphate:.ofammonias “25)0cstnes ssc ae ese ovenioniae EIS Ersihte a eee 3.1152 3.0344 97.4 
Nitrate) of FSOGas) lc Gi hans neice ete eee nee Ba erate pe Bene ae 2.5524 2.3882 93.6 
Wricd bloods Elia daison ho eee ae ee ee Unit (20 Ibs.),.. 2.7561 2.4515 88.9 
Concentrated tankagess sh. .swdeceum essai sents | Unit (20 Ibs.),.. 2.4463 2.357 96.3 
Rough bone, | Ton, we 15.50 16.94 109.3 
Bone meal, Ton, 23.09 20.94 91.0 
Fish guano, Unit (ons. .3e. #2,59 #280 108.1 
Fish guano, Unit (20 Ibs.),.. 72.34 +2. 60 111.1 
Refuse hone JOON taretetereraret site ere DA OD), i iscsin,s\s ncareiniciet tho merino 
Refuse ‘bone. black; «sugar, vies. cud oncasanmace Mivoho Mca ert ena cn 1800: + il! <imsinsapecesvtestcl eee 
Phesphate rock. Charleston, (i025 .csncscr semclenice "TNOTD yo are state eierern) stark §.358 6.875 108.1 
Phosphate jrock, Tennessee, 5.52. eeeeseeeenar POD, scepter evaeeoe 5.825 6.58 112.9 
Acids PHOSPHaAte,,. eoiivag wivths aeteea sarcey sitter ents Unit (20 Ibs.), 6375 . 7146 nh Aa! 
Double manure “Sale, cdsca soos canrosccr tee Geri atest etre 1.18 1.174 99.5 
Sulphate: Of potash: 222m. sence e cena ene aeons Qwtiesssesseses 2.20 2.2011 100 
PERLINIE FS ” Scns Seteicin diel leieia wid(arorate'Mahnala aimee ote wear ae ara LOM Fitshicersaeceee §.50 8.95 105.3 
Muriateof jpobash jis), ee ostasetisie atts us elehinctemeeee Cpt sede 1.965 1.961 99.8 
Sulphuric acid 66 degrees B., .........ccsenescees Cwttngsincmace seces 1.2% 1.3896 111.1 

*Bone phosphate of lime 10 cents per unit. 
+Bone phosphate of lime 35 cents per unit. 
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In ammoniates such as dried blood and fish guano, the unit is of 
ammonia, of which 82.85 per cent. is nitrogen; in acid phosphate, 
the unit is phosphoric acid (phosphorous pentoxid). 

Except in case of fish guano, which shows a marked advance over 
last year, the prices of ammoniates have decreased from ‘three to 
ten, percent. 

The following summary is taken from the Oil, Paint and Drug 
Reporter: 

Phosphates: The total production of the United States is esti- 
mated at 1,917,000 long tons in 1907, against 2,052,742 in 1906. 

The financial disturbances of last fall were not to any great ex- 
tent influential in weakening the market, list prices ruling as fol- 
lows: 

Phosphate rock ground, f. 0. b. Charleston, 2,000 Ibs. $6.75 @ 
$7.00; South Carolina phosphate rock, undried, per 2,400 Ibs. f. o. b. 
Ashley River, $5.75 @ $6.00; South Carolina phosphate rock hot air 
dried, f. o. b. Ashley River, $7.00 @ $7.25; Florida land pebble, f. o. 
b. Port Tampa, Fla., $7.50 @ $7.75; Florida H. G. Phosphate, f. o. b. 

Florida and Georgia ports, $10. 25 (@® $10.60; Tennessee Phosphate 
rock, f. 0. b. Mt. Pleasant, 78 and 80 per cent., per ton, $6.50 @ $6.75; 
75 per cent. guaranteed, $6.00 @ $6.25; 6872 per cent., $4.00 @ 
$4.25. 

Raw Materials of Acid Manufacture. 

Brimstone.—The year opened with prices sustained at $22.124 @ 
$22.50, but during the summer, conditions arose which brought 
about a drop in the price to $19.50. 

Pyrites.—The following were the prices ruling at the end of the 
year 1907, being but + cent lower on each description than the 
opening: 

Spanish crude unwashed fines 48 @ 52 per cent., 104 @ 11; Span- 
ish Smalls washed ore, 83 @ 94; Lump ore, 48 @ 52 per cent., 124 
@ 13; Domestic pyrites fines, 45 per cent. S. 83 @ 104; Furnace size, 
45 per cent. sulfur, 103 @ 114. 

Sulphuric Acid.—Prices have shown no variation from the basis 
of 1 cent and upwards for 66 degrees according to quality. 

Potash Salts.—The reports of the U.S. Bureau of Statistics show 
the following entries for consumption during the fiscal year 1906 
and 1907: 

1906 1907 

WEIR Cem LONL TALS re sre rete Be aicr o C ein tints Cc ayorsiolanteiicticinc dtiews ar ajes sree racesene 211,875, 897 231,327,378 
WOlSHOrity ical teresa tONs Marre inc cinccici ta clc ne cette ca tte a ceca aon veeeins 379, 220 344,005 

This trade is so managed that by March nearly all wholesale de- 
liveries of the year are contracted for. The prices for potashes as 
announced by the German Potash Syndicate on the basis of large 
lots sold through brokers and delivered at Boston, New York or 
Philadelphia, are shown in the following table, Thia schedule shows 

no change from the list ruling during the pr eceding year: 
43 
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Muriate, 80 per cent., per 100 POUNAS, .....-... eee cece eee e ence cece eet cteeceeeteaees 1.885 1.915 
Sulphate, 48 per cent., per 100 pounds, .... ....+....+- 9.17 2.20 
Double manure salt, 48-53 per cent., per 100 pounds, ... 1.15 1.165 

Kainit, 12.4 per cent., actual potash, per ton, .......... sie: aia tala esoreehe 8.25 8.50 
Manure salt, 20 per cent. potash, per tO, .....0....eceeeenesnccccssceveeeceracees 14.68 15.20 

Composition of Raw Materials.—In order to form a correct idea 
of the cost per pound of the fertilizer constituents of these ma- 
terials, it is needful to determine their composition or, in other 
words, the quantities of valuable constituents each contains. The 
following table shows the composition of the raw materials used 
in the manufacture of fertilizers. No analysis of these materials, 
with the exception of ground bone and dissolved rock, have been 
made in Pennsylvania. These figures in the following table include 
the averages of the results of analyses made in Connecticut, New 
Jersey and Massachusetts during the past year, except in the case 
of ground bone and dissolved rock phosphates, where Pennsylvania 
results alone are included. 

Composition of Non-Acidulated Fertilizer Ingredients. (Per cent.) 
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Sulphate of AMMONIA, ...... cece cece cece cree eter teen eens eee e tect eeteteeee 4 20 ES9) saws will ecto 
Nitrate of soda, .........-. ShdcUacASOeIORTSEIHE shel «(atavaretae/ezalelstajel= bie\oYalgimteeteletsls recall bseny | oeeacun! beso ons 
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GEFOUTIG “POMC; oo .c c:0le 01010 vje  oscietmswins6 eleieinje ofc) 0 \01s/s/s =1= ol=\el=iniei=)s|nis) aim olels)ninieialeisie eis 63 Re UE BGs 21.76 
IT ATIKA LE! | aise batatesais sie.sie.nisla\asulalo’sloroi/olelelere wlase)sioin slave oye lela’ inte! elal to lefeiaretsiotala/aepieiatazare\s 13 Babi) lgemeaee 11.65 
GETOUTI EST besisretorn tate ois aisle atetaale ele siaielerntetelieini=/sjer cee aate 13 Metal was comands 5.42 
Cotton seed meal,* niniave 93 6.60 1.90 3.15 
Castor pomace,* 7 4.97 1.00 1.90 

Sulphate of potash, H. G.,* .-. Sei Si lecere elerears 49.90 |........ 

Muriate of potash, .....-..-seeseeees AUR etoarstarese 50.83 |........ 

Raid to ciate oie alec cnvalelvss aisie(sialersiersfotelsielete'=ielaltiai<inep= eee ee tere tees eee eer neee eee naes Ii; |ehtecree Las bS in | Setercre cate 

Double sulphate of potash and Magnesia,* ....-..seeseeseeeeeeeeeeeee Du lltaveteraemccee DA BGAN leasyeteseren 

*Last years figures. 
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Compesition of Acidulated Fertilizer Ingredients. (Per cent.) 
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71905 figures. 
*Also contains 1.64 per cent. nitrogen. 

Cost per pound of Fertilizer Constituents.—With the composition 
of these raw materials and their price per ton, hundred weight, or 
other unit of measure as a basis, the wholesale cost per pound of 
the valuable constituents can be readily calculated. In many cases 
the ammoniates are quoted “per unit of ammonia,” the term unit 
being equivalent to per cent.; in goods sold by the ton of 2,000 lbs., 
the unit is equal to 20 Ibs., and 20 Ibs. of ammonia contain 16.47 Ibs. 
of nitrogen. 

In the case of refuse bone-black, unacidulated, the mean, 28.25 
per cent. of phosphoric acid, is assumed to represent the average 
material on the market. 

Phosphate rock is sold by the ton of 2,240 lbs., and on the basis 
of the bone phosphate of lime it contains, with drawbacks for in- 
jurious constituents. Bone-phosphate of lime contains 45.8 per cent. 
of phosphoric acid; therefore, each per cent. of bone phosphate in a 
long ton is equivalent to 22.4 lbs., and contains 10.26 lbs. of phos- 
phoric acid. 

In the wholesale trade, dried blood, azotine, concentrated tankage 
and hoof meals are usually sold on the basis of ammonia, disregard- 
ing the phosphoric acid present. 

Insoluble phosphoric acid in dissolved rock is likewise omitted 
from consideration, contracts being based solely upon the “avail- 
able” phosphoric acid; nor in rock phosphates is any claim made 
for the small quantities of nitrogen and potash they contain, nor in 
dissolved bone for the potash present. 

Under these conditions, the wholesale cost per pound in New 
York of the valuable constituents of such materials as furnish but 
a single fertilizing element, these materials being assumed to be 
in the state of preparation and in the packing in which the manu- 
facturer purchased them, are given in the following table; also a 
figure representing a fair retail price at the factory, the materials 
having undergone no change in treatment or packing and the allow- 
ance for expenses and profit in retailing being 20 per cent.: 
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Wholesale Cost Per Pound of Fertilizer Constituents. (New York.) 
I. Ingredients Supplying One Constituent. 
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Soh atothdae Coym ech egy yay sul: ee Qomman oc ano RCA aOnOe OST OCOr ETE O BOT 5 a nro ctarals-sveidin aiepiia sadeteteic nae teat | 14.88 17.85 
Nitrate: of SOC a meer accce meses ce ae ...| Nitrogen sia (diptalsntsterareneters | 15.54 18.64 
Dried blood, high grade, .. | Nitrogen,.. | 14.88 17.85 
Concentrated tankage, ... a eae es Sal dt Oe 
Phosphate! Lock Foose ce cctiseirmele’- 5am dal Isa lore oeredetcitoe Miguiaet tetas e Rae Tepe net cick ee mecnd| Syoeeaes 
Tennessee, 78 per cent., | Phosphorie acid, total,............ | -82 98 
South Carolina, 60 per cent Phosphoricvacid® TOGA scissile cc snr0 | 1.12 1.34 
Acide PRGRDHAtE. oh ane cere dale ee ee ake Phosphoric acid, available,-......| 3.57 4.28 
Double manure ssa iss vec cteo piss tet rials else ROLA SDF cos cctec cronies ePnrtoilnasine sini |)) Anaee 5.31 
Silphacer OL. DOtASH. wee seciac i sitanteiieteesirereembietecnt TRESS oadascan ot oA sO RUO AD OD Scaae | 4.52 5.42 
Wintimlshne) Core jovermeifoly CSS qsadonqocdcoom ce ananooc oo N50 PO GAIS eye teteiptsressecie aretevecotele monn oiseis inital eae 4.48 
el haine vscodounerdadadodcaL ssesdeeponchedweccagpenc cde? TEATS ai oe cadonocaodneoonbaboececake | 2.97 3.56 

*The prices of phosphate rock are f. o. b. at the respective points of shipment, not New York. 
The prices for potash are taken from the schedule of the syndicate, and those of the remainder 
from the Oil, Paint tnd Drug Reporter. 

The quotations for bone are given without specific reference to 
quality, so that it is impossibie from these data to fairly apportion 
their several wholesale values to the nitrogen and phosphoric acid 
contained in this material. As compared with tankage, the gen- 
eral tendency is to assign a higher commercial rating to the phos- 
phoric acid in bone and to the nitrogen, a rating not very different 
from that given in tankage. 

In former years the value assigned to the nitrogen has been the 
same as that quoted on crushed tankage c. a. f. Baltimore. Last 
year quotations for crushed tankage not being available the value 
for nitrogen was based upon quotations or sround tankage 11 per 
cent. ammonia, 15 per cent. bone phosphate, f. 0. b. Chicago. In 
the present instance quotations for both crushed tankage and 
ground tankage being lacking the value for nitrogen is based upon 
quotations for concentrated tankage. 

For the two previous years, quotations on ground tankage have 
been about 5 per cent. in advance of those on concentrated tank- 
age. As indicated last year, quotations on crushed tankage were 
on an average 12.67 per cent. in advance of these on ground tank- 
age. Increasing the price of concentrated tankage by these per- 

centages we have $2.788 per unit of ammonia as the value assigned 
to the nitrogen in bone. 

This is equivalent to $3.38 per unit of nitrogen. 
The average composition of the ground bone and bone meal 

samples analyzed last fall in Pennsylvania was: Phosphoric acid, 
22.09 per cent.; nitrogen, 3.10 per cent. 

The prepared bone contains less fat and moisture, and often less 
nitrogen than the ordinary rough bone, but these differences tend, 
in a measure, to neutralize each other. Assuming for the rough 
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bone quoted in the New York market the same composition as the 
bone meal sold in Pennsylvania, and for the value of the nitrogen 

$3.38 per unit, as previously stated, the values per pound of the 
several constituents would be: 

Wholesale Cost Per Pound of Fertilizer Constituents, New York. 
If. Bone. 
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Valuation in Neighboring States. 

It is desirable, from all points of view, that the schedules of val- 
uation throughout a district in which similar market conditions 
prevail, should differ as little as possible. It has been our practice 
in the past, to conform our schedule to that adopted after very 
careful co-operative study of market conditions for each year, by 
the New England States and New Jersey, except where the peculiar 
conditions of our markets have made the valuations diverge too 
largely from the actual selling prices, as in the case of ground bone 
and dissclved rock phosphates. The schedules for these States for 
1907 and 1908 are as follows: 

Trade Values Adopted by the New England States and New Jersey. 
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That is, these States adopted for 1908 the schedule used in 1907. 
It should be understood that the station officials are influenced in 
fixing the schedule not only by wholesale quotations such as those 
presented on the foregoing pages, but also by a large volume of 
data from trustworthy sources representing current retail quota- 
tions. 

The schedule thus adopted reflects very well the wholesale market 
quotations for the principal nitrogenous, phosphatic and potasic 
materials going to make up the bulk of the commercial fertilizers 
used in the states joining in the adoption of the schedule just stated. 

The schedule is also adopted for use in Pennsylvania for the year 
1908, except as it affects the valuations of dissolved rock and 
ground bone, the New York wholesale prices for which do not corre- 
spond closely with Pennsylvania retail values. 

Respecting dissolved rock: The computed average commercial 
valuations for both the spring and the fall sales were practically 
identical with the average selling prices for this class of goods, the 
schedule pound values for water-soluble and citrate-soluble phos- 
phoric acid having been increased in 1907 by one-half cent, although 
the New York quotations for available phosphoric acid in acid phos- 
phate had not been raised in spite of marked advances in the cost 
of the corresponding raw materials and of labor. In view of this 
close agreement between valuation under the 1907 schedule and 
the selling prices in the fall of that year, and in view of current 
retail quotations, it has seemed best to retain during 1908 the pound 
values scheduled in 1907 for phosphoric acid derived from rock, as 
they are stated in the schedule given below. 

Respecting bone:—The average commercial valuation in the 
spring of 1907 was $1.91 below the selling price per ton, but in the 
fall, slightly above the selling price. The schedule values for bone 
nitrogen had been somewhat increased, reflecting the general ad- 
vance of nitrogenous materials, although the wholesale quotation for 
reugh bone had, shown no change. In view of the fact that the 
commercial valuation in the fall of 1907 correspond closely with the 
selling prices, that the wholesale quotations for bone meal from 
September, 1907, to March, 1908, dropped nine per cent., in the face 
of a nine per cent. increase in the quoted prices for rough bone, it 
has seemed unnecessary to make any change in the basis of valua- 
tion for ground bone adopted in 1907, in this respect following the 
action of the New England Stations. 
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Schedule of Values for Fertilizer Ingredients, 1908. 
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Potash in excess of that equivalent to the chlorin present, will be 
valued as sulphate, and the remainder as muriate. 

Nitrogen in mixed fertilizers will be valued as derived from the 
best sources of organic nitrogen, unless clear evidence to the con- 
trary is obtained. 

Phosphoric acid in mixed fertilizers is valued at bone phosphoric 
acid prices, unless clearly found to be derived from rock phosphate. 

Bone is sifted into two grades of fineness: Fine, less than 1-50 inch 
in diameter; coarse, over 1-50 inch in diameter. 

The result obtained by the use of this schedule does not cover the 
items of mixing, bagging, freight and agents’ commission. To cover 
these, allowances are made as follows: 

For freight, an allowance of $2.00 per ton on all fertilizers. 
For bagging, an allowance of $1.00 per ton on all fertilizers, ex- 

cept when sold in original packages. 
For mixing, an allowance of $1.00 per ton on complete fertilizers 

and rock-and-potash goods. 
For agents’ commission, an allowance of 20 per cent. is added to 

the cash value of the goods ready for shipment. 

FERTILIZER ANALYSES JANUARY 1, TO AUGUST 1, 1908. 

Since January 1, 1908, there have been received from authorized 
sampling agents fifteen hundred and seventy-six fertilizer samples, 
of which six hundred and twenty-five were subjected to analysis. 
Preference is given to those which have not been recently analyzed. 
In ceriain cases where two or more samples representing the same 
hrand were received, equal portions from the several samples were 
united, and the composite sample was subjected to analysis. 

The sampies analyzed group themselves as follows: 452 complete 
fertilizers, furnishing phosphoric acid, potash and nitrogen; 4 dis- 
solved bones, furnishing phosphoric acid and nitrogen; 108 rock-and- 
potash fertilizers, furnishing phosphoric acid and potash; 33 acidu- 
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lated rock phosphates, furnishing, phosphoric acid only; 21 ground 
bones, furnishing phosphoric acid and nitrogen, and seven miscel- 
laneous samples, which group includes substanecs not properly 
classified under the foregoing heads. 

The determinations to which a complete fertilizer is subjected are 
as follows: (1) Moisture, useful for the comparison of analyses, for 
indication of dry condition and fitness for drilling, and also of the 
conditions under which the fertilizer was kept in the warehouse. (2) 
Phosphoric acid—total, that portion soluble in water, and of the 
residue, that portion not soluble in warm ammonia citrate solution 
(a solution supposed to represent the action of plant roots upon the 
fertilizer), which is assumed to have little immediate food value. 
By difference, it is esay to compute the so-called “reverted” acid, 
which is the portion insoluble in water, but soluble in the citrate. 
The sum of the soluble and reverted is commonly called the “avail- 
able” phosphoric acid. (8) Potash soluble in water—most of that 
present in green sand mar! and crushed minerals, and even some of 
that present in vegetable materials, such as cotton-seed meal, not 
being included because insoluble in water even after long boiling. 
(4) Nitrogen—This element is determined by a method which simply 
accounts for all present, without distinguishing between the quan- 
tities present in the several forms of ammonium salts, nitrates or or- 
ganic matter. (5)—Chlorin—this determination is made to afford a 
basis for estimating the proportion of the potash that is. present as 
chlorid or muriate, the cheaper source. The computation is made 
on the assumption that the chlorin present, unless in excess, has 
been introduced in the form of muriate of potash; but doubtless 
there are occasional exceptions to this rule. One part of chlorin 
combines with 1.826 parts of potash to form the pure muriate; know- 
ing the chiorin, it is, therefore, easy to compute the potash equiva- 
lent thereto. (7) In the case of ground bone, the state of sub-divi- 
sion is determined by sifting through accurately made sieves; the 
cost of preparation and especially the promptness of action of bone 
in the soil depends very largely on the fineness of its particles the 
finer being much more quickly useful to the plant. 

The law having required the manufacturer to guarantee the 
amount of certain valuable ingredients present in any brand he 
may put upon the market, chemical analysis is employed to verify 
the guaranties stamped upon the fertilizer sacks. It has, therefore, 
been deemed desirable in this report to enter the guaranty filed by 
the manufacturer in the office of the Secretary of Agriculture, in 
such connection with the analytical results that the two may be 
compared. An unfortunate practice has grown up among manu- 
facturers of so wording the guaranty that it seems to declare the 
presence in the goods of an amount of a valuable constituent rang- 
ing from a certain minimum to a much higher maximum; thus, 
“Potash, 2 to 4 per cent.” is a guaranty not infrequently given. In 
reality, the sole guaranty is for 2 per cent. The guaranteed amounts 
given for each brand in the following tables, are copied from the 
guaranties filed by the maker of the goods with the Secretary of 
Agriculture, the lowest figure given for any constituent being con- 
sidered to be the amount guaranteed. For compactness and because 
no essentially important fact is suppressed thereby, the guaranties 
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for soluble and reverted phosphoric acid have not been given sepa- 
rately, but are combined into a single guaranty for available phos- 
phoric acid; in cases where the maker’s guaranty does not 
specifically mention available phosphoric acid, the sum of the lowest 
figures given by him for soluble and reverted phosphoric acid is used. 
The law of 1879 allowed the maker to express his guaranty for nitro- 
gen either in terms of that element or in terms of the ammonia 
equivalent thereto; since ammonia is composed of three parts of 
hydrogen and fourteen parts of nitrogen, it is a very simple matter 
to calculate the amount of one, when the amount of the other is 
given; the amount of nitrogen multiplied by 1.214 will give the 
corresponding amount of ammonia, and the amount of ammonia 
multiplied by 0.824 will give the corresponding amount of nitrogen. 
In these tables, the expression is in terms of nitrogen. 

The law of 1901 abolishes this alternative and requires that the 
guaranty shall be given in terms of nitrogen. Many manufacturers 
after complying with the terms of the law, insert additional items 
in their guaranties, often with the result of misleading or confusing 
the buyer; the latter will do well to give heed to those items only 
that are given as the law requires and that are presented in these 
tables. 
A summary of the analyses made this season may be presented as 

follows: © 

Summary of Analyses Made This Season. 

Complete fertilizers. Rock and potash. Dissolved bone. Dissolved rock. Ground bone. 

INUIT DOLE Ols ANALY HORS « Kaley stsicninalclaistsle sjeee oelisccine nema eiecscnin’ ne | 455 108 4 33 21 
MPOISENTE MEG CONE M cjccetaicetic scsi ce meiciomet erie cance mire Retin e acon } 9.45 9.76 5.75 8.53 | 5.35 
Phosphoric acid: | 

PPOtalmepe res COM te, b vcielccisistriteintecs cote ciefeins ice mialeis anievere aisles ce Malas | 10.07 11.19 12.16 15.43 23.21 
Soluble, per cent., | 4.46 5.44 5.47 ib Sal Ras acee 
Reverted, per cent., | 8.83 4.89 4.55 BRA eewcnes 
Insoluble, per cent., ; 1.78 | 1.26 2.14] 1.48 |......0- 

Hotash,y DenNcent.,. one -ra=e- vee) 5.04 Si BB lets Giants lowes aaa (Penetieee 
INJETOBENS SDERASCOMES ib aasiviseetoscccdic ces «levees a(aisisivieletaawlaterswielatoec es DGS | a derie eras a Wet | AAA eae 2.96 
Mechanical analysis of bone: | 

TBDECY Ag snnonku SOC OD TO nCURED AD GGA COOGEE OO Su CU CH SObHOCUn? BENE OCHO| ISBCCHOSR bodemcod dacoeene| “oncnare 65 
ORME es tere have laole acini ch al oraleroterauniava\ aerate sicrerel ciate er xcaiaysiefeieare nsec avele-eie ios: {\eloyetvietacere: acne’ ocavatel| a-a’einlace/atell eisai bk 35 

COmMImMmercigls VANIAEION Siisvu ame cdma vince vis Serta eM ociks.c cclernic o00 27.47 16.34 23.04 | 14.86 28.96 
Average sellin 2 epriGere oss ceteneasion come cle fi sieviecicinieWeincnecunale 25.69 16.86 | 21.11 14.72 29.04 
Commercial value of samples whose selling price is ascer- 
PAIS ern cine clinics emtare ate aie nrctaus in ere ies aloticlon inte cie’sieisis aiass c ciatgia sis bis,ecelf 26.23 | 16.24 23.09 | 14.92 | 28.96 

The cases of departure of goods from their guaranteed composi- 
tion observed this season, including only those cases in which it 
amounted to two-tenths per cent. or more, were as follows: 

43—7T—1908. 
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Summary of Instances of Deficiency From Guaranty. 

Complete fertilizers. Rock and potash Dissolved bone. Dissolved rock. Ground bone 

Deficient in four constituents, 
Deficient in three constituents, 
Deficient in two constituents, ...... 
Deficient in one constituent, .............. 
Total number of samples in which deficiencies occur, Re mw oo WwowmMor 

The cases of deficiency noted during the past ten seasons in goods, 
as compared with their guaranties expressed in percentage of the 
total number of goods of each class analyzed, are as follows: 

Percentage of Deficiency 1903-1908. 

Pa oc) 1 bal — 195 — so al i Ll 
S So S = S 

= a - S z or 4 Ce < S = 
7 bo ah bo a to oo rt to 
Selita eS oes par (Ee te nes § A pS 
& = i= = fi Lond & = [a = i] 
Q os Q o a Q, ( 2 ) Q 
n|\e | a &| a By | @ | n| & | @ 

{ Pes wreea nell 1 aes | 
Complete fertilizers, ........... Seb. 6 8739.1 39-5" | 4922 35.3 | 37.5] 45.4] 39.5) 39.4] 39.3] 40.0 
DISSGlVEdM DONE a, Wacmlecis cietsaslavclerects 33.3 | 63.6 * | 50.0 | 7100.0 | 66.6] 50.0 | 28.5 | 16.6 | 25.0 $50.00 
FROCK ANG DUtA SD ie cteel iciercrerstovriersreee 32.9 |) 43.2 | 50-7 | 3623 30.9 | 33.0| 43.4] 40.0] 43.7] 49.0] 39.0 
DISSOMVeER STOCK dim wresisin'= cle t's retailers 23.2 | 20.0 | 20.0} 11.1 9.3 | 10.0] 28.8) 25.6] 19.5 | 27.0} 21.2 
Grotrid: sbONe4 tere stems carcee stoce ieee So cOule wee as 36.3 | 36.8 40.0 | 31.4] 49.0 | 14.7] 18.5] 27.8] 38.0 
All classes except miscellaneous,| 35.1 | 44.7 | 39.6] 41.4 $2.8 | 31.4] 43.8] 35.8 | 36.1] 38.9 | 38.8 

*Only two samples analyzed for which no guarantees are reported. 
7Only two samples analyzed for which guarantees are recorded. 
tOnly four samples analyzed. 

A comparison of the average composition of all samples of com- 
plete fertilizers for which guarantees are recorded with the average 
of the corresponding guaranties, for several seasons past including 
those of this season, follows: 

Average Composition and Guaranty Composed. 
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Spring, 1903. 
Phosphoric acid: 
1) 6 RS BOO FIA CM ASAE TARCHDOROBERBS COD iiConECOOn AOU PCC OG nan areua SOU ee 11.90 10.67 
Avallable, odteccxsccicncctin cerns teieniye aoe Onin aeons ACU ci IO Oriricee nie acceso 9.36 8.73 

POLASH,  seo:ecisiass Siete aie al tiaiayela nie aereaye eran ean een «love peaTe eee ms et oietea allele inte stots Te otmctnr ete sista ee ae 3.85 3.63 
INIJOROR EMS: codiascacesieniatelse carer ive winakte cipro nia caterers widhete) trate o-arahucieteyatecel tvetNetta a elaiealors evehahene/ okt 1.58 1.61 
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Average Composition and Guaranty Compared—Continued. 
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Fall, 1903. 
EpOap orks acid: 

OLA emasin since seeociae Ustslotewtte aaaeioe ve eiice td hots sts pan oer k bac ds dao ren eee 
AV UALAD LE tee le siamlem ened sisictaies a eee oe OO er. eee een Oa ode ee Be | aig RO LAAL Mo rate ot ss Seca toate nc cet aRe ote: PR Oe OT 1 Te mal ge gene op 4.09 3.90 INTETO REN Ase cect eore tes Fee cena ae ee Cae Tene egy eae 1.38 1.29 

Spring, 1904 ' 
heer note acid: ee 

28 FB GSES ho ie FE? SSBC aco can ECO A COCLCEOIE SEC - SEAPY ace ASE ae See ee 2A | 9.3 
PAV MELA Oe trance isa ssf Pua eoe Mee dae cS Cater eee IRs Tee ne = ce a ie 787 2E(0) 1S) Re Sa sate RECAP Da ReS ORM gaa eae 2 oly oie aad Ati CRN gen Sige tatad en oe | 4.09 | 3.90 

INTtrOR eR Meese sate hc ea ase es jan calacictiee eR Tae ne ee ee aE Rint ep eee 1.58 | 1.55 
| | 

Fall, 1904. | 
Phosuhome acid 

| ‘0 BAe =! iota fein jai sles win! e161 aia¥ole\y b'alal unl <(n’sniu|a(a'sisipiajeleje\ bicivid.cle vine ea a’cldie mein delet aiaeit eo siacis a'cveleonye - 10.49 | 9.72 TCE ITS pc Onan RD ORE a a A Gn a 9 9.59] 7.70 
OLA SI a Aacisee eta wate women Giais oe Seine Oe we Rees IS Se Oe Sais Mee ioe oe hE 2.87 | 2.81 
INELTGE OTR wees sce nC ee aRio ese cereie Tete aise WS a ee ce Nae REE 1.25 | 1.29 

Spring, 1905 
Phosphoric acid: 

| Total, Boi naimtal tetal states ia Acelaiehtn la aint /aaeyafefe aie epeisielphaie micxew vin eratera air MEd aruiciavaleyy alee eee ae OR cee wae. 10.16 9.42 
TACO CEN UE ASR RONE FORD EDO dS OP CARGO TT OCr CROSS Ae En eee eee 8.50 7.92 

RO UAH Tite sitet siete eee ic warms cas atone wea ONEe alana a Ginlelae whats Paw aloe ae eT aE oie 4.55 4.22 
INGAAS rie Gaon HRSG Ga ERD GUUS TRIBE CO Dem CRI IC oS Sere oC ARIE eet Ee nn a aloe Aaa aE ed 1.61 1.58 

Fall, 1905. 
Phosphoric acid: | 

PUTO ERE OE ersicts mci braieiwvetatc’eraie’e tle w/e siatetol LOC ACR SERED OCOD CADE OT OEM OOROAEE OR AR Deriod ecb teen 10.63 | 9.62 
PA AL UND sir teresakrer acteielatota ntaleis ckieloain’ ciate cree manele tele eialore a vishieicle Vode Siimeniniss divas saoee £.72 8.13 

Ota Shi crane a ei anca eect tee ic eas omie Nelcioie Setin mom iocts ecto nice Siete sina bveab wreacaa viel eo ete } 2.90 2.42 
DURE BOR CX Matetcters ect svo cinta eas ints eicru we cievelsiakctalals winlelaaseie(ga'ele oss nie e/a sista’ eioible. of leip.els vice Sal's vine a ie | 1.26 1.20 

Spring, 1906 
Phosphoric acid: 

URES ea Mile anette ee eta fares lay urate ete (na cavate\ chore: crels efory alee: eisre ais tevceravorstecaso,ois,e/niwieww Wie mieteresesars bisie, oF aiw'aeinib & a: 9.73 9.21 
PERS SD EN CUIALE OMe mis ate op atte crates en c/ccerole ereorarw ce atic oenlewiste-aletls gic elelaeeinictone seatemca see en ise'elas 7.88 Fiat 

BPEL Coogsodtheddcoce Saor a ana tence 2 Onde n GG OU COPE RTE DCe Sia TE ROaCLOn An AANO SRN Aneraaatae 4.21 3.95 
ISA RTES SE IS Da ste ton (ct ereretore ore businie eicinlale’m cleeinye Gie\e's’efelsis > clezeiels ein ahem ice ela’ auw'e ol oes acre any sical oe wisthe 1.57 1.53 

Fall, 1906 
Phosphoric acid: 

PAE SRM mrt reid ieicaharatns art anes eicte ls: hc ieta'siaValsisvaleror elt olctuieteie\eio'sie nlaleya/cunininitre ot Ween claleiesieks pees Kearse: 10.45 9.70 
TEA cic letce aie seni sinte ac Sie air ia in ove aivleioke Hetaid trataters/ ae Glare hae maiviae aloe Mette a’ temiae ciate enie 8 23 8.16 

LEGUTIC) Hae OE OOS Se AAS EEE ESS OCOD DCP Aerie Wo niniale trea aah wes Ena man mame ae ee 3.12 2.95 
MEO Se CM Mie che a /ofitas dint chistes: aiote el ete (el ateleie\ Clalsio ie cla wictain stereitatetaelnis elon blolttuis dap asla’n noe Mawes 1.32 1.3 

“. Spring, 1907 
Phosphoric acid: 

Total, SES eo, UNE ale bey Pn SR 5 ao eR, CRE SES 9.21 8.50 
EAN LS Lee at eae pie ci meaia einige, die ieneldiote Me ators = orci stots m stevale Sal oi<leloharaieyo wide) \Sieuneths a/0 Sete s 8.13 7.83 

OLAS os ciecnissia re amiasletsip UA = nicig = eialsie nctals vcloinwintsielaa misicids cic ae elses isles wcainieic s'e's sins! sem a.w’ siniars 4.55 : Pt 
Sitrogen, Eee eictac aint ancients Meron aint etele ol caieeictstiels ite sWicswaisieta swsiaie.v s'elaisie's sisptala'a me SGatecaemehan eee 1.52 47 

Fall, 1907. 
Phosphoric acid: 

Total, IT SHG Dh. NA te, eg Ta 10.39 9.42 
Available, 8.34 8.07 

Ateneo ae we 3.18 2.72 BET ELS EN ot a eae cine ereislnis arate otecemmys orerusa a ale etee:n/elivis wioreibYorotase's e wbelaiel clare ews ‘oye aia" hs = 
NEE SS ONE Ce trect a bate etatae rele mistdin giettete sical laiacente hare bib ccs" sha Walevalelnin w\bYefe1n\v\c.8,nyale, uae s/ajale aisralacs'aleie einer 1: ; 

Phosphoric acid: = a 
AN OEME pion vorrdgetl osetia katt eee divin age geenan vp 2arcwcr nee nas <p ebeUeingies daeehnnnnnes 10.07 oo 
BASVATTNADLG On ca pansies ce te mercte tie bia erate erator cin otdeeistiera tivieimjesere'e sie ogi wie dle lela ajale elw=’s aiele\a'e e'aisistam wivigis 8 a : 2 

POL ASRS eeterase erorelere ctarain crate aibionaianicinne «eisai wiminioreia si lol eierarale cieta'o.a/eieislwie/s vie! siunis ala /c\aiie wivlw.wivsi@'A.a/siei¥.nis = Ms ae 

IN LEV OS CWE eras mics a icicrae aetatore ol sto! oe (alain (elaret a eivia ore b letere nie’ a\atncolefarn'e ajalalsie's/~ «ibm el=\s)a\s'© «\s\eiein'm wie ma /e\eini+/a/e > a 

It is of interest to note how closely the series of valuations, 

based upon the wholesale prices of raw materials in the principal 

markets during the most important buying season and upon certain 
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average allowances for expenses and profits on the part of the mixer 
and jobber, coincides with the retail prices later ascertained. A 
comparison for several seasons past is given below: 

Comparison of Selling Price and Valuation, 1902-1908. 

Complete fertilizers: = 
1902, Spring, 

1903, 

1904, 

1905, 

1906, 

1907, 

? 

1908, 

1904, 

1905, 

1906, 

1907, 

1908, 

Rock and potash: 
1902, Spring, 

1903, Spring, 

1904, Spring, 

1995, Spring, 

1906, Spring, 

1907, Spring, 

1908, Spring, 

Dissolved rock: 

Fall, 

mmm eee ewer eee scene ete e seer eee es eres se eanssseseseseresseesssese 
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24.10 2.33 1.25 
21.83 23.31 1.48 
24.57 24.15 —.42 
21.98 22.77 -79 
24.28 24.99 otk 
21.82 22.53 Pit al 
24.63 25.60 -97 
21539 22.35 -96 
23.55 2.76 1.21 
21.87 22.99 iAP 
24.60 26.84 2.24 
22.71 24.59 1.88 
25.69 26.23 —.54 

16.50 17.35 85 
25.30 27.08 1.78 
Silly 30.87 —.30 
23.67 24.57 .90 
31.50 28.42 —3.08 
24.94 PAhacill 2.83 
23.83 22.70 —1.13 
24.78 25.85 Lod 
24.40 22.65 —1.75 
22.06 25.33 3.27 
22.28 25.08 2.80 
22.09 27.01 4.92 
21.11 23.09 1.98 

16.45 15.05 —1.40 
15.97 14.46 —1.51 
17.20 14.74 —2.46 
15.96 14.86 —1.10 
16.47 15.46 —1.01 
15.89 14.92 —.97 
16.11 15.49 —.62 
15.97 15.04 —.97 

5 16.17 15.19 —.98 
15.76 15.06 —.70 
16.94 16.53 —.41 
16.58 15.82 —.76 
16.86 16.24 —.62 

13.73 13.49 —.24 
13.54 13.70 12 
15.23 13.34 —1.79 
14.64 13.12 —1.52 
14.59 14.05 —.54 
13.89 14.09 .20 
13.64 13.86 22 
12. 21 13.51 1.30 
13.75 12.98 —.77 
13.45 12.99 —.46 
14.04 14.72 68 
14.16 14.67 51 
14.72 14.92 -20 
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Comparison of Selling Price and Valuation, 1902-1908—Continued. 
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Ground bone: 
LG OZ SDE Eo Eexereciscttrctanseje pee selec ica teieaearaen slelseletee nent mr acenicc sc co cine 28.52 26.80 —1.72 

28 .09 27.51 | —.58 1903, 28.67 2.25.) —1.49 
27.52 27.07 | —.45 

1904, 28.20 27.70 | — 50 - 27.02 27.97 9 1905, 29.08 26.72 | 2.36 
27.70 8. | 

1906, S 39 "02 38.93 = 73 5 27.80 29.12 1.32 1907, 31.55 29.64 | —1.91 
28.92 28.80 | —.12 

1908, 29.04 28.96 —.08 
| 

PERTILIZER ANALYSES, AUGUST 1 TO DECEMBER 31, 1908. 

Since August 1, 1908, there have been received from authorized 
sampling agents eleven hundred and eighty-one fertilizer samples, 
of which four hundred and eighty-eight were subjected to analysis. 
Preference is given to those which have not vecently been analyzed. 
In certain cases where two or more samples representing the same 
brand were received, equal portions from the several samples were 
united, and the composite sample was subjected to analysis. 

The samples analyzed group themselves as follows: 285 complete 
fertilizers, furnishing phosphoric acid, potash and nitrogen; 6 dis- 
solved bones, furnishing phosphoric acid and nitrogen; 104 rock-and- 
potash fertilizers, furnishing phosphoric acid and potash; 49 acidu- 
lated rock phosphates, furnishing phosphoric acid only; 30 ground 
bones, furnishing phosphoric acid and nitrogen, and 12 miscellaneous 
samples, which eroup includes substances not properly classified 
under the foregoing heads. ; 

The determinations to which a complete fertilizer is subjected are 
as follows: (1) Moisture, useful for the comparison of analyses, for 
indication of dry condition and fitness for drilling, and also of the 
conditions under which the fertilizer was kept in the warehouse. (2) 
Phosphoric acid—total, that portion soluble in water, and of the 
residue, that portion not soluble in warm ammonium citrate solution 
(a solution supposed to represent the action of plant roots upon 
the fertilizer), which is assumed to have little immediate food value. 
By difference, it is easy to compute the so-called “reverted” acid, 
which is the portion insoluble in water but seluble in the citrate. 
The sum of the soluble and reverted is commonly called the “avail- 
able” phosphoric acid. (8) Potash soluble in water—most of that 
present in green sand marl and crushed minerals, and even some of 

that present in vegetable materials such as cotton-seed meal, not 

being included because insoluble in water even after long boiling. 
(4) Nitrogen—This element is determined by a method which simply 
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accounts for all present, without distinguishing between the quanti- 
ties present in the several forms of ammonium salts, nitrates or or- 
ganic matter. (5) Chlorin—This determination is made to afford a 
basis for estimating the proportion of the potash that is present as 
chlorid or muriate, the cheaper source. The computation is made 
on the assumption that the chlorin present, unless in excess, has 
been introduced in the form of muriate of potash; but doubtless 
there are occasional exceptions to this rule. One part of chlorin 
combines with 1.326 parts of potash to form the pure muriate; know- 
ing the chlorin, it is, therefore, easy to compute the potash equiva- 
lent thereto. (7) In the case of ground bone, the state of sub-divi- 
sion is determined by sifting through accurately made sieves; the 
cost of preparation and especially the promptuess of action of bone 
in the soil depends very largely on the fineness of its particles, the 
finer being much more quickly useful to the plant. 

The law having required the manufacturer to guarantee the 
amount of certain valuable ingredients present in any brand he may 
put upon the market, chemical analysis is employed to verify the 
guaranties stamped upon the fertilizer sacks. It has, therefore, 
been deemed desirable to enter in this report the guaranty filed 
by the manufacturer in the office of the Secretary of Agriculture, in 
such connection with the analytical results that the two may be 
compared. An unfortunate practice has grown up among manu- 
facturers of so wording the guaranty that it seems to declare the 
presence in the goods of an amount of a valuable constituent ranging 
from a certain minimum to a much higher maximum; thus, “Potash, 
2 to 4 per cent” is a guaranty not infrequently given. In reality, 
the sole guaranty is for 2 per cent. The guaranteed amounts given 
for each brand in the following tables, are copied from the guaran- 
ties filed by the maker of the goods with the Secretary of Agricul- 
ture, the lower figure given for any constituent being considered 
to be the amount guaranteed. For compactness and because no 
essentially important fact is suppressed thereby, the guaranties for 
soluble and reverted phosphoric acid have not been given sepa- 
rately, but have been combined into a single guaranty for available 
phosphoric acid; in cases where the maker’s guafanty does not speci- 
fically mention available phosphoric acid, the sum of the lowest figures 
given by him for soluble and reverted phosphoric acid has been used. 
The law of 1879 allowed the maker to express his guaranty for nitro- 
gen either in terms of that element or in terms of the ammonia 
equivalent thereto; since ammonia is composed of three parts of 
hydrogen and fourteen parts of nitrogen, it is a very simple matter 
to calculate the amount of one, when the amount of the other is 
given; the amount of nitrogen multiplied by 1.214 will give the 
corresponding amount of ammonia, and the amount of ammonia 
multiplied by 0.824 will give the corresponding amount of nitrogen. 
In these tables, the expression is in terms of nitrogen. 
The law of 1901 abolishes this alternative and requires that the 

guaranty shall be given in terms of nitrogen. Many manufacturers 
after complying with the terms of the law, insert additional items 
in their guaranties, often with the result of misleading or confusing 
the buyer; the latter will do well to give heed to those items only 
that are given as the law requires and that are presented in these 
tables. 
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A summary of the analyses made this season may be presented 
as follows: 
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Wim pert. Ofs MUAY ECS ite. neta ciaelneisltisis stem iciicielsaininiesice cect secctleeee 287 104 6 49 30 
MOIBEULE PEP CON Ter i tastaecniels ainietecomtiersinisiciniain'e'e Wiel claisicie’are sieje'c eile tes 9.39 8.81 6.61 7.95 4.23 
Phosphoric acid: 

Ota] HEL ACen. Gives weacslacemamies Senet ceipeaiiece se tepiewaeicjesice 10.29 | 11.138 | 18.65 | 15.31 22.15 
Sohibles-spermcent eta. cccee eae cce eect eentanscnoaececs 1 C4801 e400) TOs.| ocean acme 
Reverted = Perk COMtn wm ncn tactics ce cislelce Aaieiucie siciursja's:e's.ature 3.99 4.48 3.48 AS GU a Werenuse 
PHBOMI DISH DET s CONE.) U sans.cgeeetuipisieic elelsia resid clels pig erucvie's'e c's 2.00 1.16 3.09 I256 |. Masse 

POtas Heck CONnt. 9 ate cwaccasemtee nc von sacenicen nena e waiskswes valves 3.24 BeOair |bewasscuzl ap ee meatier 
INIUNOREN per SCONE, mcccign sae hata sneer cine sees ch ama cia nie wipes De 2k el ciesresivie ae tel ARs 3.03 
Mechanical analyses of bone: | 

ULI tb Riba siaricia c vatate aici sigieiare/e. cera visieisixetete seimaretsttnin pio miclebicialbclsiers ciele fice staicre gs 69 
DCGOBTSO Na cwicais sic civ cics'e nice Strsivnk’ visg bie cbciate 31 

Commercial valuation, (dollars per ton), 27.80 
Average selling price, (dollars per ton), el 29.18 
Commercial value of samples whcese selling price is ascer- | 
tainea,, (dollars per tOn)) Wee s<sccecene cuca cesntiiessecisiecns | 23.88 | 16.17 | 26.05 | 14.86 27.90 

| | 

The cases of departure of goods from their guaranteed composi- 
tion observed this season, including only those cases in which it 
amounted to two-tenths per cent. or more, were as follows: 

Summary of Instances of Deficiency from Guaranty. 

Complete fertilizers. Ground bone. Rock and potash. Dissolved bone. Dissolved rock, 

Deficient in fcur constituents, 
Deficient in three constituents, 
HPeHeCICNHE All Cw.) CONSCILUCNES ince cicincjenciecie cin'sicimpie'c 
PIBHCIONE Dt OME AC OUSCLEUIOIL Gy sisicisclsitine's-nle a= sisieisiesaialelsia'scicorc(aiais olf 
Total number of samples in which deficiencies occur, Seay 

The cases of deficiency noted during the past ten seasons in goods 
as compared with their guaranties and expressed in percentage of the 
total number of goods of each class analyzed, are as follows: 

Percentage of Deficiency 1903-1908. 

oS x 10 $ Ss | oo 

a] ol lal fl el |e] eel els 
Sealithecastor th tao re eF Ny ag of. tbs ae oa Mikes 
Eh] * abr Er pete | aly Ze ze | & pS | k= ied We 
ra = a i > = [> I [a — 1 > = 

a e) 5 ~ a a Geel ate el Ale) €) ape lag 
Complete fertilizers, ........ | 37.5| 37.9| 39.5 49.2| 35.3 | 37.5 | 45.4| 39.5 | 39.4| 39.3| 40.0 | 40.0 
Dissolved bone, ..:....seeee 33.3| 63.6 * | 50.0/;100.0 | c6.6 | 50.0] 28.5 | 16.6 | 25.0|t60.0 | 16.6 
Rock, and ;potash; <6... ..cs00 | 32.9 43.2 | 50.7 35.3 | 30.9 | 33.0 | 42.4 | 40.0 | 43.7 | 49.0/ 39.0 38.8 
Dissolved: TOCK,— “<scasssssis0g 23.2 | 20.0) 20.0] 11.1] 9.3 | 10.0 | 28.8] 25.6 | 19.5] 27.0] 21.2 28.5 
Ground pone,  «.<ccsccccee | oere. | wacae oa 36.3 | 36.8} 40.0 | 31.4 | 49.0] 14.7 | 18.5 | 27.8) 38.6 40.0 
All classes except miscel- | 

TAT GOUS He cca sidatiee tciacleteiets « 44.7 | 39.6 | 41.4] 32.8 | 31.4 | 43.8 | 35.8 36.1 | oie 38.8 33.3 

*Only two samples analyzed for which no guarantees are reported. 
+Only two samples analyzed for which guarantees are recorded. 
tOnly four samples analyzed. 
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A comparison of the average composition of all samples of com- 
plete fertilizers for which guaranties are recorded, with the average 
of the corresponding guaranties, for several seasons past, follows: 

Average Composition and Guaranty Compared. 

Spring, 1903. 
Phosphoric acid: 

AROLA) etter 
Available, . 

IPOtaSh ye cc ciccicvisiel 
Nitrogeny) (cece. 

were ee te eee eee eee eee eee esses emer eseaseseseeseesesssseesesseseesessssese 

wee etme eee meee tesa ease reese esa e se senses ase sees sssesessseseeesreseseees 

eee eee eee eee ee er ei ee iy 

Phosphoric acid: 
Mota lee iecr 
Available, . 

Potash? eecnae. 
Nitrogen, 

Spring, 1904. 
Phosphoric acid: 

ol MS) 28 Se ry 
Available, 

ROtashieee cca: 
INLET OS eT hier aicicte eos Reale o-o Sale wate ae eas oie le ecg sled ma erate Sins Ca nieie eeas ae Winiiad Race cram all 

Phosphorie acid: 
Hien Sococn 
Available, . 

Potashe gence 
Nitrogen, <.<... 

Serre ere reer eee eee eee eee ee ee ee i ris 

ewe w meme eee eee eee eee see sees esses sees eseesseseeesessenresesesresesesese 

Phosphoric acid: 
PeOtaleyeateciy > 
PAN ALTADIDLG!, a taleleiclsicieictetelela\crain's|eiele(olela elole/oielesasjelclonin’at=\wiela(e(oleleln «lelpinieinfele\ele/elainialelsiatsle/s\n/s poreeeeee 

IPOtRS He iastsn cece 
Nitrogen, ...... 

Serer e eee eee eee eee ee ee eee eee eee ee ry 

Seer eee eee eee eee eee eee eee eee eee eee ee eee ee eee 

ToT TTe Tee eee eee eee eee eee eee eee ee eee ee ee 

Phosphoric acid: 
ETN E EU me eerie wie ciel iete/o(aietsteletclsicisje/elalovereie(eieraleleleiwiolsictetesste(el\eralelelolsis(aistelelalevaialetatele/siela[elelatelsteieteeroretete 
Available, 

Potash aca 
Nitrogen) #5... 

Phosphoric acid: 
TOE aectescteicie 
Available, . 

Botasliemrecerniscts 
INGETO BEM, 5 oe .ccie 0010 01e:.0,«.sle vice u'elvisivieio)si.elelele\sieielsiele viclal ele sieivisie/e\e/e/a\s\e|»)s[e(e\ojele(*ivie/e\v elu(e)s\e]@ls[nlelain\nisi= 

Pee ee ee eee eee eee ee eee e HEHE eee Eee eee eH OEE EEE HEHEHE EE SEEE SEEN EH HEEee 

Phosphoric acid: 
Total, ...... 
Available, . 

IPOLSBN ye Waco eteinte 
Nitrogen, ...... 

Peer m emcee weer weer ee ee ee eee eesesseesssssesesesesssesssssesessesesesssessses 

meee eter eee eee eee ee eee ees eases sess eee eseHesesesesessesseessseseseeese 

TTT eee errr e reer eee eee ee eee ee eee eee ee eee eee eee eee 

Phosphoric acid: 
Mota le racic 
Available, .. 

POERS ns cesta 
INitrogente cscs... 

Pee emer cree eres e eens ese eres eee sesseesresssesseseessseseseessssesessesenes 

Poem ewe renee eee teres reese ees e eee reese ese sossssesessesesesesssesesereseeses 

Poem eee eee e reer eee reese assesses sessesesersessessessessssessseesessesereseesr 

Peewee eee rere reece reece reer een eresesesereseseseessesessesteesenesesesereee 

composition. 

Average 
Per cent. 

Average guaranty. Per 
cent. 
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Average Composition and Guaranty Compared—Continued. 
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Fall, 1907. | 
Phosphoric acid: 

Mo telemencccaise taaeeeteisisinciemie cere mrotelaisiatate afstoleletcie/sfals elsleiais elslaiaiaiaislujsia’e'=/sialalere'sie) isles eiesieieie’= eres 10.39 | 9.42 
AHIR BION tccecccbacsis 8.34 | 8.07 

POtae eas oer ee was SEES eee icles omen nc ra aice eeklet tenia ; 3.18 2.72 
INL ERO EEE enemas erare etn stato ere ala sa oases elaratntcitefelale misiniele(creinizje’s stele sisteisie(otclcleleelsveimieYemtciniaitialemn eis cielo 1.39 1.29 

Spring, 1908. 
Phosphorie acid: | 

RICE CL eee cielevors aieteleieta ci ereltiaie everctelesteis’etmie elsis erernt stale iataiere Mie ateteretaaialetaictatersipietsicleiove tele iailcieleieistsers 10.07 8.91 
Av allables naan cabs eee oa cae tiaman ceed ae eee OREM Meow aco meaeba te ve cbeRaecrsihe |" Are. 3e 7.61 

IPOLRAT i tarcacisteeveinieisiele cietetelevavcieisioistelate Mate elsie’cietaiela/aiaialwtalnie (a a(auleleV@aluta'sfefeisiate/aisiais/otathin euiereiyi's aia/ainiaiers 5.04 | 4.51 
BNA Eire) £0 Site eterno) slerctateixis's n’sielelstoinicls etatatnicrete siete ln aie™s(oleieis/atmietee tenieteisieve'c/eliecatsisists ie wiele/ eins’ sles ptelnrarelete 1.64 | 1.59 

Fall, 1908. 
Phosphoric acid: 

KALE E SLL Cumremyea oe oreve:ctercieic)«tetalc's eleiciste atalals.s\slafe'a(alt'e'afaluisin ole sisjn eiticit/s alain (clalailaterslsiciniost sicie'sjs)si=(s'sistelsipin 10.29 9.31 
PAS ANTEND Gm ciavsrateialera/e|s;o(elnrais’ele\a'els)a!ctals}eln/eva/o(a(s\elejpjel« ore olete/elalcalsfelalwiclate(s ete, nelice/aiereseisia)siareieiajernie/ale 8.29 7.96 

PO EAA Meee oereicinietplelot Mlerersiclelstaiatslo’ele(e’sicieiele'ejeia(eiscisieia/<lals/eieralsiele = et=tolete/sie/ofetalalanic)=]n'« eral ctetsfermib srainistn areca 3.24 | 2.94 
ISR Good dans eapousooeE piaiatatato[ciayalelalotniere Sete taisterelale eielelnceis tase sfeleie a/aialeimre(emipisraistarecelateyel a's. estore 1.24 1.23 

> 

44 
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It is of interest to note how closely the series of valuations, 
based upon the wholesale prices of raw materials in the principal 
markets during the most important buying season and upon certain 
average allowances for expenses and profits on the part of the mixer 
and jobber, coincides with the retail prices later ascertained. A 
comparison for several seasons past is given below: 

Comparison of Selling Price and Valuation, 1902-1908. 

| ‘ 1 
' t ' =) 

% a 
° 
S 
= 

3. 
6 a8 
= : ” 5 

a ea ho 
BE | | §2 
Lm] a ao 

iC) 3 Aw 
w oe Al 

Complete fertilizers: a 

2, Spring, ... $24.10 | $25.8 $1.25 
Fall, 21.83 23.31 1.48 

1908, Spring, 24.57 24.15 —.42 
Fall, 21.98 22.77 -79 

1904, Spring, 24.28 24.99 ail 
Fall, 21.82 22.53 71 

1905, Spring, 24.63 | 25.60 97 
Fall, 21.39 22.35 -96 

1906 Spring yc nee cares ee ee Ce ene URE ane enna aE Na me 23.55 24.76 1.21 
SRCEUI I Miraiolercisistevaiaiive al \cfafelataleteysielerstolsietefereve\atelayeraisisteiatstolalatolelateleteieseaCaiatnieletatetetarsvere 21.87 22.99 2, 

Uy Bats} 0) obo sy eeMeoRoEarooKE ponboDConatabnabhon sosusnooaste cose eoancsannoodsac 24.60 26.84 2.24 
RPEUT De ofesoyolcheya)atctssclasalelelolerejatolaietetsteisreioraiaicfolatoleletmrsiate(elelel tctevelcieatisnelsietetotefetetetarateyers 22.71 24.59 1.88 

ITT betsh os both nan benadueapnusocs ocpD Ue Quoc OIE cod acACoororesdnDnaduaroucabes 25.69 26.23 | —.54 
LED ooo se oopnpeEOsedocoobansc ueuEsAeaoHodbasangcsadcoodp. nosoncecone 22.34 | 23.88 1.54 

Dissolved bone: 
TODD US prt e caraierayassteisvel= ete cle elnisvejelolvtsve(eisseiaiate rete sisterereleisterslelotsieveletare minvelatersrererelersteleleys 16.50 17.35 -85 

DTU IDS Mipetaratarevevoistere'e aieletatatetestetotetalst=intaieyotelerslolatetsrolatsialetelaiel-fale)siaterelsyereietteteieretetelaioiets 25.30 | 27.08 1.78 
1903; Spring de ies cede ea eae cee ERE Een ee SUIT | ee SOLS —.30 

IO ih ey eee SRE ee eRe ay 1 MR Eb TEA art Peotadde Got 23.67 24.57 -90 
GOS SIS Ori ei rcsereretaia s.oieiaislaisvoleis cielaeteleiase e wiateisiere cietatetersieleietetasiotaetets «| cbstaterietauteretantetel 31.50 | 28.42 —3.08 

MTSU Gevetererercicicretere aleve oynio(elelolave ale l= (ote atehele\elatcinte vets ialeiolelermloreidferemmtstsretetnie (cle tetetere betel 24.94 27.77 2.83 
5 Opie Sy yO ae a See REE SEE ten ES ie Ma EE te alee SEN Lo 23pee 22.70 Sak 

I7EMIN Pte gon gsode cones aban gandensoagaprodop davoaaddnedaddunnsaacoban cnr 24.78 | 25.865 1.11 
Tis pay dhWar"  Bopagdonoadocnadcoussoocusooude doonuecoouonooDdd Ass uAddadsonsod 24.40 22.65 —1.75 

LOR © agnennboonde odode 6 gd sqdobe ou DOU ONOD Ad oDuU SO TadoMm Orso dood OOgU. 22.06 25.33 3.27 
GOT SPOTL Eee eiovchste ofa laico/ojoisialeleialele/overeieleteieia olaiiensieieleteisteiaieleereiciateioioteaiaeinatneterestelste 22.28 25.08 2.80 

PADD Le Walbelace akaraieww taleinlcivielslaleletelare(elsielelcibjelelsleinle’etetn’e/eiale atainraldlaie vinie/atereiajetetsietoleteretets 22.09 27.01 4.92 
SOR SDM Ss Stracre atainerm claiaie'ols st clezeicieialsievetelatewmicievele ait inte eieroiclete eleteteiniateinteloveteteretatete 21.11 23.09 1.98 

SESE Te iiarate tate ratbie's ja aimic\ava(a ayoiatofa rs inn nia(avetaters io wiste ate macixta ataietsisie tates siete (tates aia aie aerete tatata 2.48 26.05 3.57 

Rock and potash: | 
BT ORR S ta bs | Raine SRR et PERE Nr or Pr GRE Aas Aen ei te tida Auaaatac a! 16.45 15.05 | —f.40 

ASSAD Faia arwvslnlevevsveteen ore avaistoVolelc ve aieicvertavastinis taialelaietetolere ie cas/atel stotstetetaatsister aiarevete ieiererare 15.97 14.46 | —1.51 
QOS. ASA eal oiere cio ect itiajssaytiolntnisicrateue.o cue erate enletove ic tacatminialete tone teteket areas revere nets loieienees 17.20 14.74 | —2.46 

ERED ie ataie; ohatelsNe\eis)letelol eters aha¥e(oleiniefer eicatolotsiaicjetnctetsiexeratele is tcieierctcteveretelesa/elete iottinet eta | 15.96 14.86 —1.10 
TQOL SS prima 2) Meserctetsta: ci ioinjarere etaroietaistalete rote lelaie stele ereie sutorcictelemtanietarehiclsister tele torasielsiaieies 16.47 | 15.46 -—1.01 

TUE einrececsinie a cialaiefatmicie cYecstafeuncoleccieterensiereieielain asain meiateleicietele ecopetetetens ree teteievatots 15.89 | 14.92 | —.97 
SOB 5 SPOTL MN oe Weis vies ste alas alee sn’ crsiste'wlwtaic lute lace lelereteynern aver omsYalerolelcieloteiefeiatoleroiaimierteeratete | 16.11 | 15.49 —.f2 

WRAL) tes torore: /ohe Soe n%<ya;e10vorsiorara)eceiassis,ciplorejeluyetols ele etareteforaiarecaicle’stetetelsicrsisfevelsieteiete eieiete | 15.97 15.04 —.97 
ASG PPA Es atersicrargs sates coats etetatare cvatare einierete eiava(ate eleselsialete eters tareietaintareierale Mistaietetnieletetets 16.17 | 15.19 —.98 

VERT Piiiharayeiniale avereielavele'cialeceisresainistotaisteters eteyelovatetelateteistelecelciatere aisisterern(cietetnieteteleratatetars 15.76 15.06 —.70 
MOOT, SDTUNS so (so iwieic cislcinjele oie sreicinie pYovetela miele nicialeve viclevs)s1e clevavetereiavarminmstateroieletete ele tereteiet 16.94 16.53 | —.41 

DE UE TS Siic jue cls-aivtrvoilntelevein eve osaerevete aloisieve sre iateletaierciersiniateielcions ovoleimtarsinente teteraintenstetets 16.58 15.82 —.76 
BOOBS SENT Ss rio. cicse, -cctsratelaterasete orev natsle siete cretenlews alolaceisie cde el caiere ate aera eieteretereicce 16.86 16.24 | —.62 

BRANT = coreiasarviavalsiess ato .s oic:a/etMeroroveisiate slvotcse ieie'o\avasote” ciate te heteletaleranae eioretatetaiete eleteneterel| 16.43 16.17 | —.26 

Dissolved rock: | 
TQOAW BDTINE.. coccc as emote awe ee CONROE tte Sone ee Eee fo Sbyee 13.49 —.24 

] 13.54 13.70 -12 
1903, 15.13 13.34 —1.79 

14.64 13.12 —1.52 
1904, 14.59 14.05 —.54 

13.89 14.09 .20 
1905, 13.64 13.86 22 

12.21 13.51 1.30 
1906, 13.75 12.98 —.77 

13.45 12.99 —.46 
1907, 14.04 14.72 .68 

14.16 14.67 -b1 
1908, 14.72 14.92 20 

F 14.31 14.86 55 
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Comparison of Selling Price and Valuation, 1902-1908—Continued. 

! 
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Ground bone: | ; 
1902, Spring, Be, MAL PA eee OR EL NO Om OEM oN Sc cc aicnwebadeeis de | $28.52 $26.0 —h.73 

1903, Spring, coeeeseessteeeseseeeeceeecnseesscesecenecenssceneceneceees| 28.67 27.25 | —1.42 
BNL Bese tara aco cai maa Cota tare ce Mma aoaey apes cane eens 5 27.07 —A5 

1904, a rare rc latawielale eieforatale ai einie ware ele rereieteiae hioiea etre e.a.a Micvermieis wal aielaiaictblp cieteae/e ae a= —.50 
Leelee tislceem em aie Rae a See pe iencen chee casio ei vanining cl asses 02 | -97 95 

1905, Spring, cee Gea  Aeany, Ra ee SRN CORD SCAN 2 8 IG EE 29.08 26.78 —2.36 
Vy) er aeieihs as heii Sena Ma Aaah (ere o Bai Bye Geen aan ae ane ay 75 10 1.00 

OG SADE MN oiila ats fa wile) s/alutelsietnlvin's/ain'ale'a/= siaie/oioiel efetaje ole wisielalareis eiei!sisinis'= einipin o's ainielcinns 29.02 28.23 —.79 
FIND EU ie rats ciotaralersicccieinis wiclete’s,<ialpreve @ aie sininietvielateisye'ainialale’e wiple ai\s\sisia meas /aintalejeieie | 27.80 | 29.12 1,32 

1907, ad nlcdein cinic aieinalave sine cisie’s og Cigeipiele nel Bielarnincke bis sien'sivis%aicia We ate welhige sews | oe aren he 
ieee dre San SOP eine ENE Smet ca as Rae ene f : —.1 

TOR Sprite yc csaast ooo ra ee asic cawcmaseeeaset Soate cacti cane at binepine helacc | 29.04 28.96 —.08 
SEGUE ia iajalaipicte slelatsre's pivisiniy wie nio'b(elain crap’ oteipitiaie Gi sice/Rivinle'a,«\niclealrinip's s\a'aie'nlsinpio’a el 28.18 27.90 —1.28 
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John Price Jackson, M. E., E. E., Professor of Electrical Engineering. 
Joseph M. Willard, B. A., Professor of Mathematics. 
Fred Lewis Pattee, M. A., Professor of the English Language and Literature. 
Walter R. Crane, M. A., Ph. D., Professor of Mining and Geology. 
Elton D. Walker, B. S., Professor of Hydraulic and Sanitary Engineering. 
Carl D. Fehr, M. A., Professor of German. 
Irving L. Foster, M. A., Professor of the Romance Languages. 
Perley Orman Ray, M. A., Professor of History and Political Science. 
William M. Hay, Captain 10th Cavalry, U. S. A., Professor of Military Science 

and Tactics. 
James B. Whitmon, B.- S., Associate Professor of Drawing and Descriptive 

Geometry. 
J. Franklin Meyer, M. A., Ph. D., Professor of Physics. 
Anna E. Redifer, Assistant Professor of Industrial Art and Design. 
Arthur J. Wood, M. E., Associate Professor of Experimental Engineering. 
John H. Frizzell, B. A., Assistant Professor of English and Oratory. 
Wilbur Ross McConnell, M. S., Assistant Professor of Zoology. 
Arthur H. Gill, M. E., Associate Professor of Heat Engineering. 
Paul B. Breneman, B. S., C. E., Associate Professor of Mechanics and Materials 

of Construction. 

Although the School of Agriculture and Experiment Station is a single insti- 
tution for administrative purposes, its work, as its name indicates, naturally 
falls into two fields, viz,: Research and Instruction. Its purpose is both to 1n- 
crease knowledge relating to agriculture and to diffuse knowledge. While the 
Institute of Animal Nutrition is a separate agency of research, it is a part of 
the effort of the Pennsylvania State College to promote agriculture. 
Telegraph, postoffice, railroad and express station, State College, Centre 

county, Pa. Telephone connection. 
The bulletins of the Station will be mailed regularly, free of charge, to all 

residents of the State who request it, so far as the supply will permit. Ad- 
dress Director of Experiment Station, State College, Centre county, Pa. 

Visitors will be welcomed at all times and given every opportunity to inspect 
the Station and all its Departments. 

INSTITUTION OF ANIMAL NUTRITION. 

A Research Department Devoted to Scientific Investigations in Animal 
Nutrition. 

OFFICERS AND ASSISTANTS. 

Henry Prentiss Armsby, Ph. D., LL. D., Director. 
Jons August Fries, M. S., Assistant Director. 
Winfred Waite Braman, M. 8S. 
*Wrederick Waldemar Christensen, M. §. 
Robert Arthur Licthenthaeler, M. S. 
Donald Cameron Cochrane, B. S. 
John W. Calvin, B. S. 
Roy C. Jones, B. S. 
Levi Segner, Laboratory Assistant. 
Alice Jones, Stenographer and Computer. 

*Absent on leave. 
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Overseer, N. F. Cox, Bellwood, Blair county. 
Lecturer, E. B. Dorsett, Mansfield, Tioga county. 
Steward, Theo. Kline, Lake Ariel, Wayne county. 
Assistant Steward, J. C. Gifford, Harbor Creek, Erie county. 
Chaplain, Rev. J. W. Johnson, New Milford, Susquehanna county. 
Treasurer, S. E. Nivin, Landenberg, Chester county. 
Secretary, J. T. Ailman, Thompsontown, Juniata county. 
Gatekeeper, Alex. Strittmatter, Ebensburg, Cambria county. 
Ceres, Mrs. Anna Post, Dalton, Lackawanna county. 
Pomona, Mrs. Hannah McK. Lyons, Lincoln University, Chester county. 
Flora, Mrs. T. S. Dale, State College, Centre county. 
L. A. S., Mary D. Howden, Coryville, McKean county. 

EXECUTIVE COMMITTEE. 

I. Frank Chandler, Toughkenamon, Chester county. 
Wm. Armstrong, Alderson, Luzerne county. 
Chas. H. Dildine, Rohrsburg, Columbia county. 

FINANCE COMMITTEE. 

J. A. Herr, Millhall, Clinton county. 
D. B. McWilliams, Burnham, Mifflin county. 
S. B. Brown, Sulphur Springs, Bedford county. 
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